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ABSTRACT 

Public building projects are vital in the construction industry since they can provide a 

variety of public benefits and improve the efficiency of public utilities. The Iron 

Triangle is a crucial driver of public building projects, ensuring project success 

through proper management of the Iron Triangle's components. However, when it 

comes to the elements that have identified in this research, the scope is the most 

important factor to consider. As a result, analysing the impact of the Iron Triangle due 

to scope indeterminacy in public building projects is a critical performance metric for 

reducing negative impacts on the Iron Triangle and ensuring the efficacy of public 

building projects. Therefore, the study focuses on the assessing the above impact of 

scope indeterminacy on the performance Iron Triangle in public building projects. 

Case content analysis and descriptive statistics were used to analyse the empirical data 

acquired from expert interviews and a questionnaire survey. 

The studies revealed twenty-seven causes for scope indeterminacy in public building 

projects, with twelve (12) of them being unique to public building projects. In addition 

to that, the study discovered 34 handling strategies for reducing the impact of scope 

indeterminacy. In the context of public building projects, eleven of the most severe 

causes of scope indeterminacy for Iron Triangle performance were discovered, with 

"Lack of Planning" and "Lack of Concentrate on Defining Scope" being the most 

severe causes of scope indeterminacy for Iron Triangle performance in public building 

projects. 

Keywords: Public Building Projects, Scope Indeterminacy, Iron Triangle  

 

 

 

 

 

 

  

 

 



iii 

 

DEDICATION  

 

I'd want to dedicate my work to my devoted 

father who taught me the meaning of life and 

esteemed instructors, who have never wavered 

in their support, devotion, and 

encouragement. 

 

 

 

 

 

 

 

 

 

 

 

 



iv 

 

ACKNOWLEDGEMENT  

This research covers the dedication and ready assistance of many people and 

organisations who have contributed to the completion of this research in rich ways. 

Therefore, I take this opportunity to thank everyone. 

It is my foremost duty to pay my gratitude to my supervisor Dr. (Mrs) Chandanie 

Hadiwattege for the great commitment, guidance, and encouragement given 

throughout the research. Further, I extend my gratitude to Plnr. (Mr) E.A.C 

Piyashantha DDG/RED UDA for providing the required details to carry out the 

research. 

My sincere gratitude shall also be extended to Prof. (Mrs)Yasangika Sandanayake, 

Course Director/ Former Head of the Department of Building Economics, Ch. QS (Mr) 

Suranga Jayasena, Head of the Department of Building Economics, and, Mr. Waruna 

Vidyaadikariarachchi Programme Assistant and much other academic staff of the 

department for their immense guidance and support given throughout the research 

period and my academic years of the University. 

Special thanks to all the expert interviewees and industry practitioners who gave me 

immense support to complete a successful data collection by sharing their valuable 

knowledge and experiences with me. 

Finally, I sincerely thank my family members, and all my companions for sharing their 

experience and knowledge throughout the learning process 

 

H.M.P.S Herath 

 

June 2022      

 

 

 



v 

 

TABLE OF CONTENTS 
LIST OF FIGURES .................................................................................................... ix 

LIST OF TABLES ....................................................................................................... x 

LIST OF ABBREVIATIONS ..................................................................................... xi 

1. INTRODUCTION                     CHAPTER 1 ................................................... 1 

1.1 Background ........................................................................................................ 1 

1.2 Problem Statement ............................................................................................. 4 

1.3 Aim of the research ............................................................................................ 5 

1.4 Objectives of Research ...................................................................................... 5 

1.5 Scope and Limitations ........................................................................................ 5 

1.6 Research Methodology ...................................................................................... 5 

1.6.1 Literature Review ........................................................................................ 5 

1.6.2 Expert Interviews ........................................................................................ 6 

1.7 Chapter Summary .............................................................................................. 6 

2. LITERATURE REVIEW                          CHAPTER 02………………………….7 

2.1 Introduction ........................................................................................................ 7 

2.2 What is ‘Scope’? ................................................................................................ 7 

2.3 Scope in Construction Projects .......................................................................... 8 

2.4 Significance of the Defining Scope in the Construction Projects ...................... 9 

2.5 What is “Scope Indeterminacy” in the Construction Context.......................... 10 

2.6 Impact of project scope indeterminacy on the construction projects ............... 11 

2.7 Causes of project scope indeterminacy ............................................................ 11 

2.8 Maintaining Performance of Iron Triangle in construction projects................ 15 

2.9 Impact of Project Scope on Iron Triangle ........................................................ 18 

2.10 Impact of Scope Changes on the Iron Triangle ............................................. 20 

2.11 Scope Management in Construction Projects ................................................ 22 



vi 

 

2.12 Scope Management Strategies to Manage Scope Changes in Construction 

Projects ................................................................................................................... 24 

2.13 Cost overruns, quality issues and delays in Public Construction Projects ..... 25 

2.14 Impact of scope Indeterminacy in public Construction projects .................... 27 

2.15 Public Building Projects ................................................................................ 28 

2.16 Defining Project Scope in Public Building Projects and Responsible Parties.

 ................................................................................................................................ 29 

2.17 Chapter Summary .......................................................................................... 30 

3. METHODOLOGY                  CHAPTER 03 ................................................. 31 

3.1 Introduction ...................................................................................................... 31 

3.2 Research Design ............................................................................................... 31 

3.2.1 Exploratory ............................................................................................... 31 

3.2.2 Descriptive ................................................................................................ 32 

3.2.3 Explanatory ............................................................................................... 32 

3.2.4 Selected Design for this Research ............................................................. 32 

3.3 Research Approach .......................................................................................... 33 

3.3.1 Qualitative Approach ................................................................................ 33 

3.3.2 Quantitative Approach .............................................................................. 34 

3.3.3 Mixed Approach ....................................................................................... 34 

3.4 Selected Approach for this Research ............................................................... 34 

3.5 Research Strategies .......................................................................................... 35 

3.5.1 Case Studies .............................................................................................. 35 

3.5.2 Survey Strategy ......................................................................................... 35 

3.5.3 Selection of Sampling ............................................................................... 36 

3.6 Qualitative Data Analysis Techniques – Case Content Analysis .................... 36 

3.7 Quantitative Data Analysis Techniques – Relative Important Index (RII) ...... 36 



vii 

 

3.8 Research Process .............................................................................................. 38 

3.9 Summary .......................................................................................................... 39 

4. DATA ANALYSIS                  CHAPTER 04 .................................................. 40 

4.1 Introduction ...................................................................................................... 40 

4.2 Phase I - Case Studies ...................................................................................... 40 

4.2.1 Objectives of Case Studies ........................................................................ 40 

4.2.2 Background of the Cases .......................................................................... 40 

4.2.3 Respondents of Interviews ........................................................................ 46 

4.2.4 Findings of Case Studies ........................................................................... 46 

4.2.5 Causes for the indeterminacy of project scope ......................................... 47 

4.2.6 Management Strategies for reducing causes of project scope indeterminacy

 ............................................................................................................................ 57 

4.3 Phase II – Questionnaire Survey ...................................................................... 72 

4.3.1 Objectives of Questionnaire Survey ......................................................... 72 

4.3.2 Respondents of Questionnaire Survey ...................................................... 72 

4.3.3 Findings of Questionnaire Survey ............................................................ 73 

4.4 Additional Findings of the Research ................................................................ 76 

4.4.1 Process of Project Scope implementation in Government Projects .......... 76 

4.5 Discussion ........................................................................................................ 78 

4.5.1 Causes of Scope Indeterminacy ................................................................ 78 

4.5.2 Strategies to Minimise Causes of Scope Indeterminacy ........................... 79 

4.5.3 Impact on Iron Triangle ............................................................................ 79 

5. CONCLUSIONS AND RECOMMENDATIONS            CHAPTER 05………81 

5.1 Introduction ...................................................................................................... 81 

5.2 Conclusion ....................................................................................................... 81 



viii 

 

5.2.1 Objective 1: Critically review the phenomena of indeterminacy of scope 

definition in the context of construction projects............................................... 81 

5.2.2 Objective 2: Identify the causes behind the indeterminacy of project scope 

definition in Public Building Projects ................................................................ 81 

5.2.3 Objective 3: Develop strategies to minimise the impact of indeterminacy of 

project scope definition on Iron Triangle Performance in public sector projects.

 ............................................................................................................................ 82 

5.2.4 Objective 4: Appraise the impact of indeterminacy of project scope 

definition on Iron Triangle Performance in public sector projects .................... 82 

5.3 Recommendations ............................................................................................ 82 

5.4 Limitations of the Study ................................................................................... 84 

5.5 Further Researches ........................................................................................... 84 

References ………………………………………………………………..85 

ANNEX I - INTERVEIW GUIDELINE .............................................................. 118 

ANNEX II - QUESTIONNAIRE .......................................................................... 122 

 

 

 

 

 

 

 

 

 

 



ix 

 

LIST OF FIGURES 

Figure 2.1: Impact of Scope for the Iron Triangle……………………………………18 

Figure2.2: Major components to be considered to reach customer satisfaction……..19 

Figure 2.3: Project Scope Management Framework; Source PMBok 2013……….…23 

Figure 3.1: Research Process………………………………………………...…. …..38 

Figure 4.1: Causes for Scope Indeterminacy……………………………………. ….56 

Figure 4.2: Management Strategies for reducing scope changes in Public Building 

Projects………………………………………………………………………………71 

Figure 4.3: Most Impacted Causes for Iron Triangle……………………………..…76 

Figure 4.4: Government project Implementation Process…………………………...77 

 

 

 

 

 

 

 

 

 

 

 

 

 



x 

 

LIST OF TABLES 

Table 2.1: Causes for Changes in Scope…………………………………………12-15 

Table 2.2: Key Features of Iron Triangle…………………………………………….16 

Table 2.3: Impact of Project Scope Changes………………………………...………21 

Table 2.4: Scope Management Strategies to Control Scope Changes………………..24 

Table 4.1: Background of Case Studies……………………………………..………41 

Table 4.2: Respondents of Interviews……………………………………..…………46 

Table 4.3: Causes for the indeterminacy of project scope……………………………47 

Table 4.4: Management Strategies for reducing Scope indeterminacy………..…….57 

Table 4.5: Respondents of Questionnaire Round…………………………………….72 

Table 4.6: Most Impacted Causes for Iron Triangle…………….……………………73 

Table 4.7: Compare and Contrast Literature Findings and Study Findings………….79 

 

 

 

 

 

 

 

 

 

 

 

 

 



xi 

 

LIST OF ABBREVIATIONS 

CIA - Construction Industry Association  

CIDA- Construction Industry Development Association 

DAB - Dispute Adjudication Board  

ER - Employer’s Requirement 

GDP – Gross Domestic Product 

ICTAD- Institute for Construction Training and Development 

NPA – National Procurement Agency 

NPD- Department of National Planning 

NPPIS- National Public Project Implementation System 

PDRI - Project Definition Rating Index  

PE     - Procuring Entity 

PMI - Project Management Institute 

RDA – Road Development Authority  

RII – Relative Importance Index 

ROI – Return of Investment  

SBD – Standard Bidding Document 

SL – Sri Lanka  

SPSS - Statistical Package for the Social Sciences 

UDA – Urban Development Authority 



1 

 

1. INTRODUCTION                     CHAPTER 1 

1.1 Background 

Definition of project scope is the approach whereby the work that is necessary to 

produce a building is defined and identified in adequate detail to facilitate project 

implementation an indeterminacy of scope definition could impact project outcomes 

(Gibson et al. 2006). Schwalbe (2014) mentioned that, in construction, the project 

process creates the product or service through all works involved in creating the same 

scope. The scope defines the boundaries of a project, and what will have been done or 

is not to be done which is called the Statement of work schedule or project initiation 

document for all work to follow during project implementation. If it is more accurate, 

the project scope is correct (Liberman, 2001).  

A successful definition of the scope of a project ensures smooth and successful 

implementation during the project execution (Chritamara et al., 2001; Gibson et al. 

2006). However, scope indeterminacy is created in a project an authorised decision 

made by the client to change the design to expand or reduce. Inadequate project 

planning and scope definition indeterminacy frequently lead to project failures. 

Furthermore, carry on to major causes of exclusive changes are delays, variations, cost, 

and time overruns (Mirza et al., 2013; Lordsleem & Melhado 2014). Researchers have 

identified major barriers to project success as poor scope definition and improper 

control of those (Mirza et al., 2013). Thus, the indeterminacy of scope definition 

creates project stakeholders' dissatisfaction due to their expectations not being fulfilled 

(Cano &Lidón 2011). 

The most common reasons for the scope definition indeterminacy in public projects 

are owner instructs to a modification to design due to financial constraints or 

government changes, project acceleration due to political influences, or owner 

instructs to change the locations due to land acquisition problems (Alsuliman, 2019). 

However, it directly involves adjusting the cost, budget, and other features or the 

timeline (Zawawi 2010). Hanna, et. al., (2002) explain that the result of modification 

of the original scope will affect the time, and cost of work, in a construction project. 
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Zawawi, (2010) shows that changes to the original project scope make the agreed 

contract amount and project duration. The Employer develops a project with his own 

and wider objectives such as the value for money, aesthetic view fit for the purpose, 

reasonable operation cost, and durability. (Latham,1994). Nayyar (1994) mentions that 

the indeterminacy of scope definition includes cost and time overruns in the original 

budget and the schedule of the project caused by the change in the originally 

contemplated scopes. 

In addition to that, Chick (1999). showed that, in the project, the indeterminacy of 

scope definition occurs during the construction stage, which will affect the project cost 

and the possible effect on the project schedule. For most public projects due to the 

influence of politics early completion is a common fault (Fageha & Aibinu, 2014).  

Alsuliman, (2019) shows that considering the Public Building Construction projects 

their project duration exceeds more than 75% of the planned time compared with the 

original project duration. Further, Ndihokubwayo (2008) mentioned that, once a scope 

change is occurring in a contract the significance disrupts practically all stakeholders 

in numerous magnitudes. Therefore, the scope indeterminacy of a project often 

resulted in disagreements and dissatisfaction between the parties due to delayed 

progress, and difficulty, to manage an extra cost. 

Alsuliman, (2019) identified that 112 factors affect scope changes in Saudi Arabian 

Public Building Construction projects. According to that, the factors during the 

awarding of tenders take a higher rank for the indeterminacy of scope definition.  

Assbeihat and Sweis (2015) showed the main causes of scope changes are mainly 

arising from the owner’s internal environment, furthermore, the most important 

affecting factors are owner gives design modifications and extra work instructions. 

Noman et al. (2018) mention that the most frequent delay element in the construction 

projects of public sector in Saudi Arabia are lack of communication between the 

stakeholders, client financial difficulties to complete the project, and poor 

qualifications of the staff assigned. 

Considering the above facts, to avoid these consequences accurate scope definition 

takes the most important part of a project. In addition to that, project cost, quality, and 

time management are the way of project life (Cho & Gibson, 2001). Mbachu and 
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Nkado (2007) explain that; to create and retain a satisfied client service provider in the 

construction industry must meet the opportunities and requirements of their clients in 

the delivery of projects. Overall, considering project budgeting, estimation, and 

financing can get a genuine image of the actual way, of project progress. Therefore, 

project cost management and proper attention to scope definition are very essential 

especially, for public projects. Any construction completion without adjustment to 

project scope, timeline, or budget is impossible especially considering the 

implementation of the public projects in Sri Lanka. Most products are never the same 

as the original plan (Manike 2015).  

According to the Procurement Guideline in Sri Lanka, the priority given for public 

project implementation is to follow the competitive bidding system (Procurement 

Manual 2006. page 45). It would seem that, the Contractor with the lowest tender price 

wins the project. Urban resettlement housing programs for low-income people, 

middle-income housing programmed for government servants and other professionals 

in the industry, administrative complexes for state organizations, commercial 

buildings, infrastructure facilities, industrial facilities, hospitals, and public utilities are 

the priority projects for the year (Budget Estimate 2021 published by Ministry of 

Finance, Sri Lanka).  

Furthermore, the National Planning Guideline Sri Lanka (2019) mentioned that the 

project implementation process is based on several factors including priority projects, 

financial capabilities, technical analysis with relevant approvals, project 

interrelationship, and link with different ministries according to the development plan, 

national requirements, or national budget. Ndihokubwayo (2008) mentioned that “it 

takes the most valuable part of a project to make a complete design at the beginning to 

reduce the scope definition indeterminacy” Therefore, there shall be an accepted 

mechanism to execute these changes. 

Hence, the purpose of this research is to find out the most significant solutions to avoid 

the impacts on the Iron Triangle performances from the indeterminacy of scope 

definition in public building construction projects and develop strategies for successful 

project implementation and completion in the public sector constructions. 
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1.2 Problem Statement 

Scope indeterminacy of a project often resulted in disagreements and dissatisfaction 

between the parties due to quality management, delayed progress, and difficulty to 

manage an extra cost as reported in the background of the study. All projects begin 

with the definition of needs, such as the needs of the client, the needs of the 

development organisation, the need of the project managers, programmers, architects, 

and more. These needs cannot be achieved within a reasonable time frame 

(Liberman,2001). Based on the delay of a project the Employer faced many difficulties 

such as loss of revenues, injury to his reputation, the extended cost for the Employer’s 

administrative overhead and loss of profit for incurred cost. On the other hand, the 

Contractor plan to get entitlements from the Employer-based on variation and time 

extension of the project such as, overhead charges with profit and many contractual 

and extra-contractual claims with profit, and many other claims relevant to the 

particular case an agreement between the parties to the contract. Therefore, at the end 

of the day dissatisfaction between the Employer and the Contractor may occur. 

Kauffmann et al. (2002) mention that, the earned value method in quantifying change 

of scope subject to cost adjustments, overruns unnecessary delays low quality and 

dissatisfaction, and conflict among stakeholders are the ultimate significances of scope 

changes. Furthermore, it makes the most valuable part of a project to make a complete 

design at the beginning to reduce the scope definition indeterminacy 

(Ndihokubwayo,2008). Further, in the Sri Lankan construction industry especially for 

public projects frequently finished delays and over budget due to changes in the project 

scope (Manike 2015). 

Further, many researches have been talking about the cost and time impact to the 

project scope changes in the public construction except the Iron Triangle impact based 

on the scope definition indeterminacy in public building projects (Alsuliman, 2019; 

Fageha & Aibinu, 2014; Perera & Sirimewan, 2021; Saindu et al, 2018). Hence, 

minimise the impact of indeterminacy of project scope definition effect for balancing 

cost, timeline and project scope and the quality of the overall project and it directly 

involves adjusting the Iron Triangle. Therefore, this research focuses on fulfilling the 
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industry need and literature gap under the topic of indeterminacy of scope definition 

on Iron Triangle performance in Public Building Construction Projects 

1.3 Aim of the research  

This research aims to investigate the impact of indeterminacy of scope definition on 

Iron Triangle performances in public building construction projects. 

1.4 Objectives of Research  

To achieve the aim of the study following objectives are formulated. 

• Critically review the phenomena of indeterminacy of scope definition in the 

context of construction projects 

• Identify the causes behind the indeterminacy of project scope definition in 

public building projects 

• Develop strategies to minimise the impact of indeterminacy of project scope 

definition on Iron Triangle performance in public sector projects. 

• Appraise the impact of indeterminacy of project scope definition on Iron 

Triangle Performance in public building projects 

1.5 Scope and Limitations 

This research is carried out to investigate the impact of indeterminacy of scope 

definition on Iron Triangle performances in public building construction projects in 

and this study is limited to public building projects in Sri Lanka. 

1.6 Research Methodology 

1.6.1 Literature Review 

A comprehensive literature review was carried out by referring to journal papers, 

conference proceedings, Books, Dissertations, websites, magazine articles, and 

unpublished dissertations. etc. 

Phenomena of indeterminacy of scope definition and the impact of indeterminacy of 

project scope definition on the Iron Triangle were mainly declared in the literature 

review. 
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1.6.2 Expert Interviews 

Expert interviews were conducted with experts in government sector professionals, 

such as Architects, Quantity Surveyors, Engineers, Town Planners, in the construction 

industry and the Contractor professionals. before achieving further objectives identify 

reasons and propose suitable strategies to minimise scope changes based on the cases 

of disputes and the probable strategies to overcome the resultant impact on the project 

performance. 

1.7 Chapter Summary  

 

 

Chapter I

•Chapter One presents the Background, Problem Statement, aim and Objectives
with Scope and Limitations for the Dissertation

Chapter 2

•Chapter Two presents the results of the Literature review for the Impact of Scope
changes to Iron Triangle performance of public building construction projects
through review of books, Journals, dissertations, web pages etc.

Chapter 3

•Chapter Three presents the Methodology of research with data collection
technique, sample selection, establishment of questionnaire, data evaluation data
analysis methods adopted for this study.

Chapter 4

•Explain the results of this study. Data collection results in statistically, data
analysis, and ranking results discussion, comparison of results in relevant to the
time, cost and quality in public building projects, Forever recommendation made
for the Employer and the Contractor minimize the impact and disputes.

Chapter 5

•Explain the Conclusion and recommendation according to each objective and
recommendation for further study
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2. LITERATURE REVIEW                CHAPTER 02 

2.1 Introduction  

The background and problem statement of the study area have been discussed in 

chapter one. As well as the aim and objectives of the study have been established in 

the same chapter. In the literature review, the major focus is to critically investigate 

the scope changes on the Iron Triangle performance in public construction projects 

and further identify the critical causes and recommendations to minimise the impact 

of scope changes on the Iron Triangle. 

2.2 What is ‘Scope’? 

Defining the scope with the input of all stakeholders is a crucial task that must be 

completely implemented early in any production process (Fageha & Aibinu, 2013). 

However, different authors have defined the term "scope" in different ways (Narvaez, 

Mateo, & Fernandez, 2016). According to Gibson, Wang, Cho, & Pappas (2006), the 

aim of project scope is to provide enough details to define the work that needs to be 

done in order to prevent significant modifications that could negatively affect project 

performance. However, Fitsilis, Damasiotis, & O'Kane (2015) have similar ideas to 

the above statement on defining the scope and stated to determine the precise scope of 

work that must be completed during the project, the process of gathering the 

expectations and requirements of project stakeholders must be defined. Moreover, in 

order to manage a project scope effectively, it is required to identify the work that has 

to be done, the order in which it should be done, the working time allotted, the 

resources needed, and the project's cost (Derenskaya, 2018). Furthermore, according 

to the "Guide to the Project Management Body of Knowledge" (PMBOK® Guide, 

2008), the term "scope" refers to the content of the product or the content of the entire 

project. Therefore, the term "scope" can be classified into two components; product 

scope and project scope (Mirza et al., 2013). 

The sixth edition of the PMBOK Guide stated that a product is an artifact or a 

quantifiable product, which itself can be a final project or a component project 

(Usmani, 2021). However, the product scope can be defined as the characteristics or 

characteristics of the product itself (Denny, 2018). The above statement was supported 

by Mirza, Pourzolfaghar, and Shahnazari (2013) and stated that product scope is the 
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attributes and characteristics of deliverables in project creation. However, the project 

scope depends entirely on the product scope (Usmani, 2021). The work necessary to 

produce project deliverables is covered by the project scope (Mirza et al., 2013). 

Therefore, the scope of the project is always specific to the set of work required to 

accomplish the project goals (Derenskaya, 2018). In other words, when project team 

deliver the deliverables of the project, the project ends as the team have achieved their 

goals (Denny, 2018). Most projects provide monetary income, such as construction or 

development (Nahod M. , 2012). Therefore, the scope of the construction industry is 

subjected to the scope of the project, rather than defining it as the scope of the product 

(Narvaez et al., 2016) 

2.3 Scope in Construction Projects 

The scope of the project has a great impact on all other aspects of the construction 

project, including time, cost, and quality (Cho & Gibson, 2001; Kumaraswamy & 

Chan, 1998; Love & Edwards, 2004). High-level pre-project planning can save up to 

20% of costs and 39% of facility project schedules (Cho & Gibson, 2001). Therefore, 

to achieve the above outcomes, the scope of the project plays an important role in the 

construction industry (Camilleri, 2011). The first step in implementing a standardised 

project scope in a construction project, is a framework for establishing project policies, 

including managing its scope (Liberzon et al, 2013), establishing goals, specifying 

deliverables, setting limits and ensuring that the roles in the construction process are 

understood and actions derived from agency duties (Fageha & Aibinu, 2013). 

However, to define the scope of a project, scope management is a vital task to be 

performed in a construction project (Xia et al., 2015).  

Scope management considers what need to be done in the project, why it shall be done, 

and how it should be done, and similarly, the scope of the project is closely related to 

the main limiting factors e.g. time, cost, quality, risk, and resources (Camilleri, 2011); 

it is established as a leading variable for technical performance and business 

generation, plays a key role in the definition of results, and represents the management 

of them. The scope control procedure has an impact on the variables that cause changes 

in the scope of the project and controls the impact of these changes and it can be a key 

issue for the success of the project (Nahod M. , 2012). Hence, the proper scope 
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management ensures that all changes and suggested corrective precautions are 

processed, and changes that harm the project are reduced or eliminated (Nahod M. , 

2012).  

2.4 Significance of the Defining Scope in the Construction Projects 

Well-defined project scope must be established during the pre-project planning phase 

for a project to be executed successfully and to produce results that are satisfactory 

(Fageha & Aibinu, 2013). In addition to that, the authors have also mentioned that 

inadequate definition of project scope can lead to cost overruns, project delays, and 

general uncertainty, which will increase the possibility of excessive changes and 

rework during project execution (Fageha & Aibinu, 2013). The above statement has 

been supported by Assaf and Al-Hejji (2006) who stated that some of the main reasons 

for project delays in Saudi Arabia are related to changes in the scope of work, rework, 

and improper participation by all parties, which are signs of early project definition 

indeterminacy and stakeholder management issues. Furthermore, all project decisions 

are based on a thorough description of the project's scope, which also serves as the 

foundation for connecting the project's relevance to the advantages that should be 

realised upon its successful completion (Derenskaya, 2018). In addition to that, in the 

modern construction industry, to solve the problem of the unclear definition of the 

project scope, the American Construction Industry Association (CIA) has developed a 

scoring tool called the Project Definition Rating Index (PDRI), which can be used to 

assess the project definition completeness. However, Fageha and Aibu (2013) have 

mentioned that the principle of the PDRI tool is to allow the project planning team to 

determine the definition level required for each element in the project definition list. 

Furthermore, Du Meng et al. (1997) found that during the front-end planning period, 

the cost performance of large-scale industrial construction projects with broader 

definitions increased by 19%, schedule performance increased by 13%, and change 

orders were reduced compared to comparable projects with fewer scope definitions 

6%. In addition to that, Cho and Gibson (2001) found that the cost performance of 

large construction projects with a broader definition increased by 5%, schedule 

performance increased by 10%, and change orders decreased by 3%. Moreover, studies 

by Bingham et al. (2011a) have found that a large-scale fluid transportation project 



10 

 

with a broader definition during the front-end planning period had a 25% increase in 

cost performance, a 24% improvement in schedule performance, and a 7% reduction 

in change order definitions compared to smaller projects. However, with support of 

the above statements, Xia et al. (2015) found that with the increase in scope definition, 

through the development and testing of structural equation models, project 

performance was improved in terms of cost, schedule, and quality. 

2.5 What is “Scope Indeterminacy” in the Construction Context 

In today’s construction sector, the majority of project delays are caused by changes in 

project scope (Amoatey & Anson, 2017). Nelson (2015) stated changes to the current 

project scope that both parties (the client and the Contractor) are aware of and agree 

to refer to as scope changes. As a result, the above mention scope changes may be 

reimbursable changes or changes that were agreed by the Contractor to (or at least is 

aware of) without remuneration (Liberzon & Shavyrina,2013). However, the point is 

that both the Contractor and client (Employer) are aware of the changes they have 

made and their impact on the project in terms of time cost and quality, and agree to 

include them (Al-Nuiami et al., 2010). 

In addition, there is no universal definition of scope indeterminacy, but many authors 

have explained it in their way (Cho & Gibson, 2001). Scope indeterminacy is an 

unexpected alteration in the requirements and expectations of the client as the project 

progresses (Neimat, 2005). Furthermore, Bronstein (2010) has mentioned that the 

scope indeterminacy is generally develops with time and will not be noticed 

immediately and these changes usually come from seemingly insignificant small 

change requests accepted by the project team to satisfy the client (Employer). 

Moreover, The Project Management Institute determined the indeterminacy in scope 

as a gradual increase in the project scale, such as through requests for additional work, 

without the requirement for significant changes to the project cost or completion date 

(Reteana, 2014). The above statement was supported by Freshman-Caffrey (2014) and 

mentioned that, in professional services, scope changes mean that, the tasks required 

by the project exceed initial expectations. Finally, Hussain (2012) believes that the 

scope indeterminacy is a slow and informal amendment that will not change the 

deadline or adjust the overall budget in other ways, nor will it cause the project to 
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exceed its initial boundaries. Considering these definitions, it can be ultimately 

concluded that scope indeterminacy can be defined as unexpected and uncontrolled 

changes in major project requirements, which expand the initial boundaries of the 

project (Bano et al., 2012). Therefore, these changes take into account the completion 

date or timeline of the project and the budget (Amoatey & Anson, 2017).  

2.6 Impact of project scope indeterminacy on the construction projects 

The scope is the guiding principle that guides a specific project under the efforts of the 

project team (Polee & Samuel, 2011). Therefore, if there are any changes in scope, 

which need to be reduced or controlled, it may not only destroy the morale of the 

project, but also the entire project (Kerzner, 2006). However, a correctly defined and 

managed scope leads to the delivery of high-quality products to stakeholders at an 

agreed cost and specified time (Mirza et al., 2013). Therefore, changes to the scope 

have a direct impact on the project in terms of cost quality and time (Nahod M. , 2012).  

As mentioned earlier, a major factor in an unsuccessful project is the lack of 

understanding or defining the in determine the scope of the project at the beginning of 

the project (Mirza, Pourzolfaghar, & Shahnazari, 2013) Even if the scope is correctly 

defined, if there is no guidance, the scope change can mislead the project in an 

unsuccessful way (Chen, Law, & Yang, 2009). Further, the above statement has been 

also supported by Mirza et al. (2013), and stated that recent studies have found that 

due to changes in scope and improper control of them, most projects have not achieved 

much success. Further, for many years, Ghana's real estate market has been 

tremendously supportive to the nation's socioeconomic development, although it 

confronts numerous risks, including project delays and scope changes, which have 

related impacts on the company’s profitability (Amoatey & Anson, 2017). Therefore 

it is essential to manage the impact of scope changes in construction projects 

(Derenskaya, 2018). Moreover, the impact of scope indeterminacy can be analysed 

through the causes of scope changes in construction projects (wang et al., 2006). 

2.7 Causes of project scope indeterminacy 

The change in construction scope may be caused by various reasons and resources at 

different stages of the project; however, this research focuses on scope changes in both 
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the pre-construction stage and post-construction stage (Bassa et al., 2019). The causes 

for the changes may stem from external or internal requirement problems that may 

occur during the pre- and post-construction phases of the project (Gharaee, 2012). 

However, considering previous research number of causes have been identified and 

listed in Table 2.1 

Table 2.1: Causes for Changes in Scope 

No 
Causes for Changes in 

Scope 

Author Codes 

1
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

9
 

1
0
 

1
1
 

1
2
 

1
3
 

1
4
 

1
5
 

1 Project Priority   √ √                         

2 

Lack of Motivation 

and Decision                √   √ √         

3 impractical design                               

4 labour shortages                               

5 Project Risk      √ √ √                   √ 

6 Quality Issues  √       √     √ √ √ √   √     

7 Lower Productivity                      √         

8 

Failure to reach 

customer expectations            √   √   √           

9 Poor effort estimation  √                 √           

10 

Less effort on defining 

scope  √                   √         

11 

Slow down project 

Progress                               

12  poor performance                               

13  unforeseen conditions                               

14 

technological 

uncertainty                               

15 Unclear scope                               

16 Change Cost  √   √   √         √ √   √ √ √ 

17 Project Resources     √   √                     

18 Error generation rate            √   √               

19 Poorly written scope                               

20 Effort wasted √           √ √   √           

21 Project Failure √ √ √           √             

22 Lack of Clarity                                

23 

scopes may be 

ambiguous                               

24 

Changes in 

Legislations          √       √         √   

25 Changes in regulation           √                   

26 Client Change                               

27 Rework     √         √     √ √   √   

28 Delays in Schedules  √   √   √     √ √ √ √ √ √ √   

29 

Lack of Concentrate on 

defining the scope       √                       

30 

Communication and 

Coordination Gaps              √ √     √ √       
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No 
Causes for Changes in 

Scope 

Author Codes 

1
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

9
 

1
0
 

1
1
 

1
2
 

1
3
 

1
4
 

1
5
 

1 - McQuighan & Hammell, (2011); 2 - Article, (2013); 3 - Verner & Sampson, (2008); 4 - Zowghi 

& Nurmullani (2002); 5 - Madhuri & Suma, (2014); 6 – Berry et al., (2010); 7 – Bjarnson, Winuk, 

& Regnell, (2012); 8 – Bjarnason et al., (2011); 9 - Kaur & Sengupta, (2011); 10 - Neetu-Kumari & 

Pillai, (2014); 11 – Nabeel et al., (2013); 12 - Gosh, (2015); 13 – Rehman et al., (2010); 14 - Hans, 

(2013); 15 – Bano et al., (2012) 

 

No 
Causes for Changes in 

Scope 

Author Codes 

1
6
 

1
7
 

1
8
 

1
9
 

2
0
 

2
1
 

2
2
 

2
3
 

2
4
 

2
5
 

2
6
 

2
7
 

2
8
 

2
9
 

3
0
 

1 Project Priority √                         √   

2 

Lack of Motivation 

and Decision      √ √                     √ 

3 impractical design                               

4 labour shortages                               

5 Project Risk      √       √             √   

6 Quality Issue      √         √ √       √     

7 Lower Productivity        √ √   √                 

8 

Failure to reach 

customer expectations                    √         √ 

9 Poor effort estimation                                

10 

Less effort on defining 

scope        √                       

11 

Slow down project 

Progress     √                         

12  poor performance                               

13  unforeseen conditions                               

14 

technological 

uncertainty                               

15 Unclear scope                               

16 Change Cost      √     √ √ √ √   √     √   

17 Project Resources       √       √ √   √         

18 Error generation rate        √                 √     

19 Poorly written scope                               

20 Effort wasted                 √ √           

21 Project Failure                 √ √       √   

22 Lack of Clarity                                

23 

scopes may be 

ambiguous                               

24 

Changes in 

Legislations      √         √       √   √   

25 Changes in regulation   √           √               

26 Client Change                               

27 Rework       √ √         √           

28 Delays in Schedules        √ √   √ √ √ √   √     √ 

29 

Lack of Concentrate on 

defining the scope             √         √       
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No 
Causes for Changes in 

Scope 

Author Codes 

1
6
 

1
7
 

1
8
 

1
9
 

2
0
 

2
1
 

2
2
 

2
3
 

2
4
 

2
5
 

2
6
 

2
7
 

2
8
 

2
9
 

3
0
 

30 

Communication and 

Coordination Gaps        √                       

16 - Wohlin & Andrews, (2001); 17 - Wnuk, Regnell, & Karlsson, (2008); 18 - Ehsan, et al., (2010); 

19 - Thakurta & Dasgupta, (2011); 20 - Wang, Gibson, & Al, (2006); 21 - Puhl & Fahney, (2011); 

22 - Williams S., (2006); 23 -  Hussain et al., (2010); 24 -  Tesfaye et al., (2017); 25 – Winuk et al., 

(2016); 26 - Suma & Madhuri, (2013); 27 - Sauer, (2009); 28 - Ebert & De-Man, (2005); 29 – 

Williams et al., (2006); 30 – Bjarnason et al., (2010) 

 

No 
Causes for Changes in 

Scope 

Author Codes 

3
1
 

3
2
 

3
3
 

3
4
 

3
5
 

3
6
 

3
7
 

3
8
 

3
9
 

4
0
 

4
1
 

4
2
 

4
3
 

4
4
 

4
5
 

1 Project Priority                         √     

2 

Lack of Motivation 

and Decision                                

3 impractical design                   √           

4 labour shortages                   √           

5 Project Risk                              √ 

6 Quality Issues    √ √   √       √             

7 Lower Productivity                                

8 

Failure to reach 

customer expectations          √                     

9 Poor effort estimation  √                             

10 

Less effort on defining 

scope                                

11 

Slow down project 

Progress                               

12  poor performance                   √           

13  unforeseen conditions                   √           

14 

technological 

uncertainty                     √ √       

15 Unclear scope                       √ √ √ √ 

16 Change Cost  √     √ √ √ √                 

17 Project Resources   √     √     √               

18 Error generation rate                                

19 Poorly written scope                         √     

20 Effort wasted   √                           

21 Project Failure   √                           

22 Lack of Clarity                          √     

23 

scopes may be 

ambiguous                         √     

24 

Changes in 

Legislations      √           √     √       

25 Changes in regulation                   √   √   √   

26 Client Change                             √ 

27 Rework                               

28 Delays in Schedules  √ √ √     √                   
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No 
Causes for Changes in 

Scope 

Author Codes 

3
1
 

3
2
 

3
3
 

3
4
 

3
5
 

3
6
 

3
7
 

3
8
 

3
9
 

4
0
 

4
1
 

4
2
 

4
3
 

4
4
 

4
5
 

29 

Lack of Concentrate on 

defining the scope             √               √ 

30 

Communication and 

Coordination Gaps          √         √           

31 - Molokken-Ostvold & Jorgensen, (2005); 32 - Madhuri & Suma, (2014); 33 - Khan, (2006); 34 

– Carter et al., (2001); 35 - Wich, (2009); 36 - Bhise, (2013); 37 – Lin et al., (2012); 38 -Dvir & 

Letcher, (2004); 39 - Kerzner, (2007); 40 - Chan and Kumaraswamy (2002); 41 - Shenhar (1993); 

42 - Gurlen (2003); 43 – Turk (2010); 44 - Muhammad Nabeel Mirza et al (2013); 45 - Amoatey & 

Anson, (2017) 

According to the table, thirty (30) causes related to scope changes in construction 

projects have been found. The majority of the reasons are discovered during the pre-

contract or post-contract stages. However, some of the causes can be traced back to 

changes in the country's legislation and regulations (Reteana, 2014). Changes in 

construction projects are unavoidable, which means scope changes are also 

unavoidable (Ciccareli, 2012). As a result, sustaining positive performance in the core 

Iron Triangle components of time, cost and quality, it is difficult to control these scope 

changes in construction projects (Pollak et al., 2018).  

2.8 Maintaining Performance of Iron Triangle in construction projects 

The Iron Triangle concept is the generally recognised markers of project success in the 

construction industries (Bryde, 2008).In today's competitive market, many 

construction projects are difficult to complete on time, on cost, and with high quality 

(Ciccareli, 2012). Therefore, the most well-known indicator of project success criteria 

is the Iron Triangle, which prioritises cost, time, and quality (Stojcetovic, 2013). 

According to Berssaneti and Carvalho (2015), Iron Triangle is linked to project 

management maturity. The above-mentioned statement has been proved by the studies 

of Müller and Turner (2007), and also, the authors have mentioned that both skilled 

and unskilled project managers have valued the Iron Triangle for the success in the 

construction projects. 

Further, the Iron Triangle, also known as the Project Management Triangle or the 

Triple Constraint, is a critical part of how it can be thought about project success 

(Pollak et al., 2018). In another way, Stojcetovic (2013) has mentioned that the Iron 

Triangle is based on centre-to the centre concept. The Iron Triangle concept is based 
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on the idea that the three constraints are mutually dependent on one another: improving 

quality will increase the amount of time needed, which will also increase cost, and a 

tight deadline may cause a loss in quality, which will increase cost (Narvaez, Mateo, 

& Fernandez, 2016). However, the majority of the researchers judged cost, time, 

quality, and stakeholder satisfaction to be the most important aspects that could 

influence the success of a building project (Mirza et al., 2013). Based on the opinions 

of some researchers, following Table 2.2 has been prepared and it explained the main 

significant features of the Iron Triangle in construction projects.  

Table 2.2: Key Features of the Iron Triangle  

Time  Cost Quality 

Time management is frequently 

essential for any project to be 

successful. Budget overruns on 

projects are typically caused by 

poor schedule management 

(Mirza et al., 2013). 

Estimating costs, 

determining a budget, and 

controlling costs are all 

part of cost management 

(Mirza et al., 2013). 

When a project is over, the time 

and cost trade-off challenge for the 

project manager is resolved, and 

quality and performance 

considerations take precedence 

(Mirza et al., 2013). 

The methods that must be used 

to guarantee that the project is 

finished on schedule are 

referred to as project time 

management (Lim, 2000). 

Part of project cost 

management, which 

ensures that the project is 

completed within the 

assigned budget, are 

estimating, budgeting, and 

controlling spending (Lim, 

2000). 

The Project Management Institute 

defines quality as the extent to 

which a group of inherent traits 

conforms to standards (Morris & 

Sember, 2008).  

To estimate the project's 

duration, project team must first 

determine how long each 

project activity will take to 

finish. (Mirza et al., 2013).  

All businesses work to 

keep costs down while 

maintaining and raising 

quality. However, it is 

quite challenging to 

accomplish both of these 

objectives at once. 

Because quality and price 

are related (Mirza et al., 

2013).  

Before making plans for them, a 

project manager must first grasp 

the quality expectations. 

As part of quality management, the 

project manager and project team 

must specify the planning 

requirements, determine how the 

requirements may be met, and 

estimate the costs and time 

requirements (Morris & Sember, 

2008). 

The most crucial element of 

project time management is 

planning, which is followed by 

control and execution (Mirza et 

al., 2013). 

In times of cost 

management and budget 

cutting, the answer to 

quality enhancement may 

be irresponsible 

unable to afford that 

However, enhancing a 

process' quality might aid 

in minimising flaws 

(Shenhar & Dvir, 2007).  

Project quality management refers 

to the procedures and actions 

performed by the performing 

organisation to establish quality 

policies, objectives, and 

responsibilities so that the project 

fulfils the requirements for which 

it was undertaken (Lim, 2000).  
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Time  Cost Quality 

Planning for project schedules 

may stem from deadlines, 

customer (Shenhar & Dvir, 

2007). 

Costs are important for the 

business and in terms of 

competition (Pollack et 

al., 2018).  

The project Contractor gives the 

long-term availability of the result 

priority since the project must be 

financially successful. 

It is not sufficient to merely 

complete the project on schedule 

and within the allocated budget; 

the work must also be of a 

sufficient calibre (Shenhar & Dvir, 

2007).  

When speed is crucial, quality 

and cost need to be matched. 

A project's cost will rise if it is 

completed more quickly since 

more resources will be used. 

Changing the time (schedule) 

can affect both the price and the 

quality. 

If a project has to finish by a 

certain date, quality might be 

compromised (Pollack et al., 

2018).  

  

One of the fundamental ideas of 

project quality management is that 

quality is planned in, not examined 

in. It is less expensive to plan for 

quality than to review job results, 

redo them, or fix problems to meet 

quality requirements (Pollack et 

al., 2018).  

Every project can be broken 

down into a number of tasks. 

The project manager must first 

decide which tasks must be 

accomplished, how long they 

will take, what resources they 

will need, and what order they 

must be finished in order to 

produce the project schedule 

(Lim, 2000). 

    

 

Based on table 2.2, the most crucial component, according to the respected researchers, 

was time and other success elements of the uncommon project success criteria that 

were shown to be particularly essential in overall project success were cost and quality 

(Mirza et al., 2013). Furthermore, the amount of time required can be increased by the 

quality improvements, resulting in a rise in cost (Pollack et al., 2018). A tight timetable 

may result in a drop in quality and, as a result, a rise in cost (Morris & Sember, 2008). 

On the other hand, if no limits are imposed, changes that cause project rhythm 

disruption, rework, extension of project duration, and decreased productivity and 

morale of field workers will result in higher overall project costs (Schenzer, 2009). 

However, the validity of the Iron Triangle and the classic triple restrictions of time, 

cost, and quality, on the other hand, has been contested in academic and industry 
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project management literature (Shenhar & Dvir, 2007). Therefore, it has been 

discovered that effectively managing the Iron Triangle is critical to project success; 

nonetheless, study into the Iron Triangle is one of the most disregarded basics of 

project management (Bryde, 2008). In addition to that, time, cost, and quality are 

commonly acknowledged as the most important considerations in project performance 

measurements, as well as the performance of activities aligned with the project scope 

(Lim, 2000). As a result, it may deduce that the performance of these three primary 

components has a direct bearing on the project scope (Odeh & Battaineh, 2002). Refer 

Figure 2.1  

 

2.9 Impact of Project Scope on Iron Triangle  

The scope of a project is the foundation for estimating construction costs for budgeting, 

planning, and executing it on a specific period and at the needed quality (Al-Nuiami, 

Taha, Al-Mohsin, & Al-Harthi, 2010). The above statement has been supported by 

Shenhar and Dvir, (2007); Turner and Bredillet, (2009) and additionally mentioned, 

that key stakeholders may consider projects that are delivered on schedule, on budget, 

and to the requisite quality according to the scope specifications as successful projects. 

However, considering the previous studies, it can be seen that certain writers making 

counter-arguments about the Iron Triangle components and project scope (Al-Nuiami 

et al., 2010). 

Figure 2.1: Impact of Scope for the Iron 

Triangle 
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According to many previous studies, the traditional limitations of time, cost (budget), 

and quality have equally aligned with the project scope (PMI, 2009). Further, Pinto 

(2010) also stated the scope of the project is the fourth critical restriction in the Iron 

Triangle. In addition to that, according to the studies of Ebbesen & Hope (2013),  the 

ultimate goal of a construction project is to meet the client's expectations, and that 

time, money, quality, and scope are the factors that must be considered to provide the 

best possible service (Refer Figure 2.2). 

 

 

 

 

 

 

 

 

Even though, many researchers have considered scope as a component in the Iron 

Triangle instead of quality (Ebbesen & Hope, 2013). According to Schwalbe (2009), 

the authors have stated, scope, time, cost, and quality should be the determining 

factors. Similarly, quality is seen as an important limitation that shouldn't be 

disregarded and should be given equal weigh as same as time, scope and cost (van-

Wyngaard, Pretorius, & Pretorius, 2012). Further, some researchers have proposed that 

the Iron Triangle's third vertex be anything other than Quality, such as Scope (Bedewi, 

2016; Schwalbe, 2009; van-Wyngaard et al, 2012). However, both of these concepts 

appear to be more closely tied to Quality compared to time or cost, and the Iron 

Triangle has emerged as a separate and significant concept in project management due 

to the ongoing interweaving of time, cost, and quality in the literature. (van-Wyngaard 

et al., 2012). 

Figure 2.2: Major Component’s to be considered in order 

to reach customer satisfaction 
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Even though; the theme of triple constraint has multiple interpretations, the literature 

has revealed a consensus that project quality, time, and cost are the three fundamental 

constraint variables in the Iron Triangle (van-Wyngaard et al., 2012). Therefore, when 

the Iron Triangle is used as a teaching tool to explain the relationship between time, 

cost, as well as other potential criteria, changes in project overall duration, budget and 

quality could possibly have an effect on project scope changes, the viability of 

requirements, and the quality of deliverables provided (Pollack et al., 2018) 

2.10 Impact of Scope Changes on the Iron Triangle  

The cost of scope changes might be up to four times that of the early development and 

deferred benefits and a reduced Return on Investment (ROI), as well as greater 

maintenance expenses and further projected loss, are examples of these costs (GurlenS, 

2003). Further, Oladapo (2007) conducted a quantitative analysis on the time-cost 

impact of scope changes on Nigerian construction projects, finding that scope changes 

had a considerable impact on project time and cost overruns, accounting for roughly 

79-68% of the time and cost overruns for the projects studied, respectively. Therefore, 

it can be highlighted, if a project takes longer to finish than projected owing to scope 

changes, it will take longer to achieve the deliverables, as well as incur additional costs 

and delay rewards, resulting in a worse ROI (Amoatey & Anson, 2017). 

Furthermore, one of the most serious repercussions of scope change is that it can cause 

the project's timeline to be extended (Bassa et al., 2019). According to Dixon (2006), 

projects will take longer especially due to additional scope changes. Further, Thomas 

and Napolitan (1995) mention that changes in scope create a negative impact on labour 

productivity as well (Hanna et al., 2002a, 2002b; Hanna and Gunduz, 2004). In 

addition to that, authors have stated that, the scope changes commonly cause 

considerable delays in building projects, lowering the Contractor's labour productivity 

and lengthening the project's duration (Hanna et al., 2002a, 2002b; Hanna and Gunduz, 

2004). However, based on previous research, impacts of scope changes have been 

listed in Table 2.3  



21 

 

Table 2.3: Impact of Project Scope Changes 

Impact  
Authors  

1
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

Funding source changes          √   √   

Changes In technical difficulties    √ √           

Changes in internal politics  √               

External politics to the organisation √               

Problems in Regulatory    √ √     √     

Changes in user need           √     

Changes in the overall time of completion    √ √ √   √ √   

Changes in complexity      √           

Changes in initial project expectations  √ √ √ √ √ √ √   

Changes in fund √     √       √ 

Changes in materials        √       √ 

Changes in people         √       √ 

Changes in need of the project  √     √ √ √   √ 

Change in the overall project  

importance to the organization 
        √ √     

1 - Allison and Zelikow (1999), 2 - Pohlman et al. (2003), 3 - Pate-Cornell and Dillon (2001), 4 - 

Soman (2011), 5 - Hussain, Ehsan, & Nauman, (2010), 6 – Rehman et al., (2010) 7 -Muhammad 

Nabeel Mirza et al (2013), 8 -Arkes and Hutzel (2000) 

Moreover, Smallwood (2000) noted that scope changes results in material wastage. In 

addition to that, studies by Motel et al. (2003) have revealed the wastage of materials 

due to scope changes is directly subjected to the quality of work. Further, Zaneldin 

(2005) mentioned that, the likelihood of construction disputes occurring as a result of 

these quality reductions. Therefore, considering all information discovered through 

literature, it can be concluded that scope changes have a direct impact on the Iron 

Triangle in the construction projects and which requires some strategies to overcome 

negative outcomes from scope changes towards the maintaining performance of the 

Iron Triangle. As a result, based on the information gathered from the literature, it can 

conclude that scope changes have a direct impact on the Iron Triangle in construction 

projects, necessitating some strategies to mitigate the negative effects of scope changes 

while maintaining the Iron Triangle's performance (Odeh & Battaineh, 2002). 

Therefore, to maintain these components effectively in the project management 

process, scope management is an essential part to overcome the negative impacts of 

scope changes (Kumari & Pillai, 2014).  
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2.11 Scope Management in Construction Projects   

Project scope management is becoming increasingly important in projects since it has 

become crucial to project control and elaboration (Lampa, et al., 2017). The initial 

stage in implementing a project scope management standard methodology in 

construction sector organisations as a framework for creating set of project policies, is 

to manage their scope (Liberzon & Shavyrina, 2013), establish objectives, set limits, 

specify deliverables, and ensure that roles in the construction industry are understood 

(Fageha & Aibinu, 2013). Scope management in this context aims to maintain project 

limitations, which can be a challenging endeavour given that project boundaries aren't 

always distinct and well-defined and can be altered by organisational, political, social, 

technological, and economic variables (Alexandra & Beus-Dukic, 2009). 

Further, The PMBOK (2013) guide has presented scope management as a set of 

knowledge domains, with the project management is in charge of developing a set of 

processes that will ensure that all work is required, and only that which is required, to 

effectively finish the project. In addition to that, the scope of a project is strongly linked 

to major constraints e.g., time, money, quality, risks, and resources (Lampa, et al., 

2017). The above statement was supported by Badariah et al. (2009) and stated that 

even little changes in scope can have significant consequences in terms of time, cost, 

and quality (Badariah et al., 2009). Therefore, scope management pays close attention 

to what changes have been made to scope projects, why it has been made, and how it 

has been made (Badewi, 2016). Similarly, overruns of costs and time become systemic 

when the scope is not clearly and properly specified, and scope change is a result, as 

well as the second greatest rework signal (Prieto, 2019). Therefore, as a result, proper 

consideration of scope changes is an important aspect of the scope management 

process to minimise negative effects and ensure project success while maintaining 

time, money, and quality (Institute of Project Management, 2008). In addition to that, 

PMBok (2013) has elaborated a framework regarding the scope management in the 

construction projects (Refer Figure 2.3). 
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PMBok (2013) has established important multiple steps in the scope management 

process based on figure 2.3. All of these procedures have a major impact on project 

scope management and project success. On the other hand, control scope changes have 

been included as a key phase in the process in this framework. Therefore, as a result, 

it can conclude that scope changes play a significant role in scope management 

(PMBok, 2013). 

Moreover, as previously stated, project management's other facets, including time, 

quality, and cost, are connected to scope management (Lampa, et al., 2017). Even 

though, scope management is an essential part of project activities, a lack of tools to 

enable requirements collection might lead to changes in scope, because once a 

requirement is written, it becomes part of the project planning process (Di-Thommazo, 

et al., 2015). Thus, when the scope is not adequately specified, it leads to scope 

changes and frequent failures during the project (Kumari & Pillai, 2014). Further, cost 

overruns can occur due to the improper management of project scope changes (Prieto, 

2019). In addition to cost overruns caused by scope changes, authorities frequently 

witness delayed completion and lengthy conflicts (Derenskaya, 2018). Therefore, it 

can be concluded that scope management strategies are required to manage scope 

changes in construction projects and to control the negative consequences of scope 

changes (Cerezo-Narvaez ET AL., 2016). 

Figure 2.3: Project Scope Management Framework; Source PMBok 2013 
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2.12 Scope Management Strategies to Manage Scope Changes in Construction 

Projects   

Scope Management Strategies are used by the project teams to minimise and control 

scope changes in construction projects (PMI 2013). Furthermore, scope management 

tactics can be used on projects when the scope has already been adjusted to efficiently 

tackle problems that have arisen as a result of the scope changes (Nabeel et al., 2013). 

However, several scope management strategies have been identified based on previous 

research, as indicated below. Refer Table 2.4 

Table 2.4: Scope Management Strategies to Control Scope Changes 

Scope Management Strategy 
Authors 

1
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

9
 

1
0
 

1
1
 

1
2
 

1
3
 

1
4
 

Identify requirements properly  √     √                     

Identify Stakeholders √         √                 

Identify Project Drivers  √                           

Examine the Scope Statement √               √           

Queuing Theory - reducing the 

impact of waiting periods on 

critical work packages 

              √             

considerations of time                   √         

Communicate what to do and how 

to deliver the results 
    √   √   √   √           

Identify both activities and results     √   √   √           √   

Consolidate requirements     √   √   √               

Consideration of budget                   √         

Complete prevention of a scope   √                         

The project manager needs to be 

vigilant 
                      √     

Facilitate the assignment of roles 

and responsibilities 
    √   √   √       √       

Avoid the omission of tasks and 

their duplicity 
√   √   √   √               

Guide the realization of both 

budget and schedule 
    √   √   √               

Document learned lessons     √   √   √               

Reference improvement processes   √ √   √   √               

Understand the client’s vision 

properly 
                      √     

Be unambiguous                         √   

Be accurate                          √   

Take both preventive and 

corrective actions 
    √   √   √         √     

Analyse requested changes 

impact, studying its conditions 

and traceability 

    √   √   √             v 

Influence factors that cause scope 

changes 
    √   √   √               
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Scope Management Strategy 
Authors 

1
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

9
 

1
0
 

1
1
 

1
2
 

1
3
 

1
4
 

Prescriptions for client change.                           √ 

Prescriptions for unforeseen risks                           √ 

Prescriptions for unclear scope                           √ 

Define both work and 

deliverables 
    √   √   √               

Analyse requirements providers     √   √   √               

Study agreed requirements impact     √   √   √               

Examine assumptions and 

constraints 
    √   √   √               

Consideration of specification                    √         

Consideration of customer 

satisfaction 
                  √         

maintaining the status quo within 

the organization. 
                  √         

 Include both intermediate and 

final deliverables characteristics, 

specifications and acceptance 

criteria, preliminary cost 

estimates and schedule milestones 

    √   √   √               

Integrate changes control     √   √   √             √ 

Facilitate impact analysis and 

communication 
√   √   √   √   √           

Measure performance      √   √   √               

Identify variations     √   √   √               

Get a formal acceptance     √   √   √     √         

Review deliverables     √   √   √               

Ensure agreed changes are 

properly processed 
    √   √   √               

1 - Mirza, Pourzolfaghar & Shahnazari (2013), 2 - Gurlen (2003), 3 -Cerezo-Narvaez, Otero-

Mateo, & Pastor (2016), 4 - Clancy (1995), 5 - IPMA (2015), 6 -Poole and Samuel (2011), 7 - PMI 

(2013), 8 - Levy and Globerson (1997), 9 - Chung-Suk & Gibson (2007), 10 - Kerzner (2006), 11 - 

Doll (2011), 12 - Clark (2014), 13 - Turk (2010), 14 - Amotey (2017) 

 

According to the table, 41 strategies were identified to manage the indeterminacy of 

scope in construction projects. Indeterminacy of scope, on the other hand, might have 

an impact on many building projects. Scope indeterminacy affects the majority of 

public construction projects, resulting in a slew of poor outcomes in terms of time, 

money, and quality (Khan & Abdul-Qadir-Khan, 2015). 

2.13 Cost overruns, quality issues and delays in Public Construction Projects 

Time delays and cost overruns frequently hurt national economies, cause significant 

financial losses, and stifle the development of public construction projects (Assaf & 

Al-Hejji, 2006). The above has been supported by several studies in the construction 
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industry (Gharaee, 2012). A long-term assessment of a variety of public projects in the 

United States' state of Nevada revealed the negative and costly consequences of delays 

(Kaufmann et al., 2007). Furthermore, between 2000 and 2013, the state of Qatar saw 

a 72% of time delay and 54% of cost overrun on public projects (Senouci et al., 2016). 

These time delays and cost overruns impacts are common in public-sector project 

management as the works are done at the wrong time (years before the project's 

execution) by the wrong individuals, who consistently disregard the interests of key 

stakeholders (Hussain et al., 2012) Further, during the 1990s, massive cost overruns 

on public projects, especially railway construction, prompted the quality assurance 

effort (Olsson , 2015). 

Moreover, several causes can be found in public construction projects which lead to 

cost overruns and delays (Hussain, Farooqui, Umer, & Lodi, 2012). Al-Momani (2000) 

looked into the factors that caused delays in 130 public construction projects in Jordan 

between 1990 and 1997. Furthermore, according to the competitive bidding method, 

the Contractor with the lowest tender price wins the project; this is a major factor that 

contributes to poor performance and delays in public construction projects (Aziz & 

Abdel-Elkhalek, 2016). From the client’s perspective, clients (Employers) in general, 

and public sector authorities/clients in particular, rarely adhere to the prescribed 

maintenance schedule, therefore past maintenance and replacement costs data, even 

when available, are suspect (Nicolini et al., 2000). Scope changes, additions, or 

omissions/deletions of particular works indicated in the original contract are the most 

common reasons for delays in public projects, and the majority of them are issued by 

the client (Moura et al. 2007). Moreover, from the Contractor’s perspective, delays in 

public construction projects were found to be caused by inexperienced Contractors in 

43% of cases, followed by insufficient oversight in 21% of cases and inaccurate 

Contractor potential in 14% of cases (Shah, 2016). However, according to Larshen et 

al. (2016), errors or omissions in construction work, unsettled or insufficient project 

planning, unsettled or lack of project funding, delay or lengthy process times caused 

by other authorities, and poor identification of actual needs were among the five main 

causes of delay identified in a study of the effect of 26 factors on time, cost, and quality 

in public construction projects. Furthermore, according to Al-Momani (2000), the 
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primary causes of delays in the construction of public projects, were designers, user 

changes, weather, site circumstances, late delivery, economic conditions, and an 

increase in quantity. Even though, Shebob et al. (2012) have a different view on the 

causes of delays and cost overruns in public construction projects. Authors have 

explained due to environmental, topographical, and technological constraints, the 

causes and impacts of delay factors in public construction projects differ from country 

to country, and to mitigate the impact of delays in any construction project, it is vital 

to identify the true causes of delay in anticipation of the effects of globalisation and 

the technological differences between developing and industrialised countries (Shebob 

et al., 2012). Finally, Abdalla and Battaineh (2002) performed a survey of construction 

Contractors and consultants to determine the key causes of delays in public 

construction projects with traditional types of contracts and owner involvement, lack 

of Contractor expertise, budgeting and payments, sluggish decision making, labour 

productivity, poor planning, and subcontractors were among the top 10 most critical 

factors, according to the results of the poll. However, changes that are imposed on 

public projects, as well as a lack of clarity about the scope and objectives of the work, 

are also a problem (Senouci, Ismail, & Eldin, 2016). 

2.14 Impact of scope Indeterminacy in public Construction projects   

The preparation of the scope definition is a crucial sub-process of the early project 

planning process (Amoatey & Anson, 2017). Scope definition is the process of 

defining and preparing projects for execution (Cho & Gibson, 2001). At this crucial 

stage, the project's risks are evaluated and its special execution approach is established 

(Kaufmann et al., 2007). If the scope is not properly defined and specifically for the 

client (Employer) needs are not determined when the contract documentation is 

finished, then the essential changes during the construction activities may result in 

rework, which could hurt project cost and schedule (Peter et al., 2004). When it comes 

to public-sector construction projects, claims due to scope indeterminacy in public 

construction projects can exceed 200-300% of the project cost, and if this could have 

been avoided, it would have saved the government a lot of money (Kaufmann et al., 

2007). In addition to that, uncertain scope, challenging financial conditions, and the 

addition of works all contributed to public construction projects being high-risk 
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(Shebob et al., 2012). Furthermore, additional reworks in public construction projects 

may result in overtime, additional resource employment, timetable slippage, or project 

scope or quality decreases (Peter et al., 2004). According to Turner, the goal of scope 

management in public construction projects is to complete an appropriate or sufficient 

quantity of work while avoiding needless work and ensuring that the work completed 

meets the specified business objectives (Turner J. , 1999). Therefore Peter, Love, Irani, 

and David, (2004) have mentioned that, to keep the project within budget in a public 

construction project, a lot of reworks on the documentation have to be done to 

eliminate scope indeterminacy. 

However, several studies show that scope indeterminacy has a significant impact on 

public construction projects. At first studies, by Mahamid (2013) have explained that 

scope changes can lead to delays and cost overruns in public construction projects. In 

addition to that, studies by Koskela (2002) have elaborated on scope planning, and 

scope definition plays a major role in public construction projects. Moreover, studies 

by Shrestha, Burns, and Shield (2013) have stated that the scope definition, 

coordination of roles and duties among relevant parties, initial estimation and 

contingency planning, and monitoring and control systems are the main causes of time 

delays and cost overruns. Further, Creedy (2005) has explained reduced scope change 

saving money on public projects. This was supported by Noman et al. (2018) and stated 

that changes in the scope of the project are one of the most prevalent delay issues in 

public sector building projects in Saudi Arabia. Similarly, Al-Khalil and Al-Ghafly 

(1999) and Hussain. (2012) have mentioned that scope changes have a direct impact 

on the public construction projects in terms of time cost, and quality. Finally, according 

to the above studies, scope indeterminacy has a significant impact on the causes of 

delays in public construction projects and, if scope changes and additional work are 

prioritised at the proper moment, delays in public construction projects can be 

significantly reduced (Hussain O., 2012) 

2.15 Public Building Projects  

The construction sector is the backbone of practically every aspect of social progress 

and most public building construction projects are monopolistic goods (Flyvbjerg et 

al., 2002). public building construction projects operate similarly, but through 
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competitive bidding (Khan & Abdul-Qadir-Khan, 2015) As a result, most of the public 

building projects have never been created before, amid strict time constraints, and with 

construction teams that have never collaborated before (Hussain, 2012). Large public 

building construction project time and cost increases appear to be a global 

phenomenon, with no reduction in the last 70 years and an average cost overrun of 

28%, causing project delays (Flyvbjerg et al., 2002, 2003). 

Government spreads out finance for many public building projects in a country 

(Creedy, 2005). public building construction projects are one of the most significant 

tools for a country's economy since it enables strategic ambitions and goals to be 

translated into reality from simply written plans (Alsuliman, 2019).Public safety, 

national security, telemedicine, e-government, distant learning, and utility applications 

are among the applications that enable economic and societal benefits from public 

building projects (Ameh, Aliu, & Odusami, 2010). Further, as is explained above the 

capital at the national and provincial levels has been invested in the same way, and all 

government and public service construction projects must be funded by government 

funds (Assaf & Al-Hejji, 2006).As a result, no single financial source can fund all 

projects at the same time (Shebob et al., 2012). Moreover, the effectiveness of a 

country's work and its ability to fulfil its development goals are reflected in the 

performance of public projects in that country (Alsuliman, 2019). Therefore, there may 

be a demand for public building construction projects that emphasise the economic 

benefits of infrastructure development in the host community (Noman et al., 2018). 

2.16 Defining Project Scope in Public Building Projects and Responsible Parties. 

In public projects project scope define responsibility is rights and obligations of the 

procurement entity (PE) (Procurement Guideline, 2006). Further, according to the 

Standard Bidding Document 2 (2007), the Employer defined the scope of a project as 

construction of works in a bidding data. However, the scope always is connected with 

the Employer Requirement (ER) which is defined by the Employer, referred to as the 

“works” for the design construction, commissioning and remedying defects of works 

(ICTAD SBD4, 2003) However, if domestic civil works contracting and goods supply 

capabilities are well established, contract scope and sizes should be defined in a way 

that allows domestic firms to compete effectively (Procurement Manual, 2006). 
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The scope in the public building projects will be set by the Engineer based on the 

Employer's requirements, and the responsibility for determining scope will be shared 

by the Employer and the Engineer (Standard Bidding Document 2, 2007). When it 

comes to design and build contracts, the Design Build Contractor is also responsible 

for specifying the scope, as stated in Sub Clause 5.1 (Standard Bidding Document 4, 

2003). Procurement Manual (2006) also stated when implementing scope, a paragraph 

defining the scope of work is often included at the start of the specifications for works 

contracts, and it is typical to include a list of drawings. The scope of the Contractor's 

obligations must be defined if the Contractor is responsible for the design of any 

portion of the permanent works (Procurement Manual, 2006). 

2.17 Chapter Summary  

In the coming years, the global construction industry will become more complex. 

Public building projects are important in the construction business as they focus on 

public services and programmes. Public projects are subject to increased scrutiny since 

they are funded primarily by tax revenues. Therefore, greater transparency in the 

tendering and contract award procedures is crucial. Public projects frequently publicise 

their needs and solicit bids openly and transparently. Further, the success of these 

public-building projects is dependent on a well-defined scope. However, due to the 

ambiguous scope of these public building projects, they have been largely ineffective 

in terms of enhancing the impact on the Iron Triangle. Therefore, the goal of this study 

is to determine the impact of the Iron Triangle as a result of scope indeterminacy and 

to propose methods to mitigate scope changes. 
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3. METHODOLOGY                  CHAPTER 03 

3.1 Introduction  

The second chapter described in detail existing literature on the research topic's 

circumstances. The purpose of the next third chapter is to select the appropriate 

research methodology to attain the previously stated study goal. For this purpose, a 

comprehensive explanation of the research design, approach and method in terms of 

available and adapted methods, and justification for adaptation is discussed. The 

research process, as well as data collecting and analysis approaches, are also described. 

3.2 Research Design  

A research design is the ‘procedures for collecting, analysing, interpreting and 

reporting data in research studies (Creswell & Plano Clark 2007, p.58). Similarly, 

offering an appropriate framework for research is the goal of the research design 

(Jilcha, 2019). Therefore, as it impacts how pertinent data for research will be 

acquired, the decision to be made about the research approach is a highly crucial one 

in the research design process which comprises multiple related considerations (Aaker 

et al., 2000). Moreover, Ram (2010) has described research design as a master plan 

that specifies the methods and procedures for gathering and analysing the required 

data. The above statement was supported by Kothari (2004), who explained research 

design can be defined as the overall plan for identifying the technique, structure, and 

strategy of the research to uncover different instruments to tackle the problem and 

minimise discrepancies. Further, the research design is the sight of strategy for linking 

conceptual concerns of research to relevant empirical research (Boru, 2018). In other 

words, the study design outlines how the necessary data will be gathered, evaluate, 

analysed, and used to address the research question (Grey, 2014). However, when a 

conclusion is accurate or true, a research design is legitimate, and research design is 

the conceptual blueprint within which research is conducted (Akhtar, 2016). There are 

basically three research design types, according when there to Robson (2002): 

exploratory, descriptive, and explanatory. 

3.2.1 Exploratory 

Exploratory research is carried out when there is insufficient knowledge and 

information about specific a phenomenon or a problem that hasn't been precisely 
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characterised (Saunders et al., 2007). Its aim is not to provide appropriate solutions to 

the research main questions, but rather to examine the research issue in various views 

and depths (Brown, 2006). This type emphasis is on fresh topics that have received 

little or no prior research (Boru, 2018). Therefore, Exploratory research establishes the 

first research concept, sampling methodology, and data collection method, setting the 

foundation for more conclusive research even under the most extreme circumstances 

(Singh, 2007). 

3.2.2 Descriptive 

Descriptive research aims to provide a picture of a scenario, or event, or to show how 

various elements are connected and how something happens naturally (Blumberg et 

al., 2005). On the other hand, descriptive studies are best suited for a very fresh or 

unexplored research subject since they can explain why an event occurred (Punch, 

2005). However, alternative research designs, such as explanatory or exploratory 

approaches can be recommended in situations where descriptive data is abundant 

(Brown, 2006). 

3.2.3 Explanatory 

The main aim of the explanatory research is to describe and account for the descriptive 

data (Singh, 2007). On the other hand, Explanatory studies, seek to answer "why" and 

"how" questions, whereas descriptive studies may focus on the questions of "what" 

(Grey, 2014). To ascertain the true reasons and outcomes of a phenomenon, it builds 

on descriptive and exploratory research. Additionally, the explanatory study seeks out 

major causes for the question and explanations, as well as data to back up or contradict 

a theory or prediction and it is done to discover and present certain correlations 

between different aspects of the event being studied (Blumberg et al., 2005). 

3.2.4 Selected Design for this Research  

The focus of the research is to see how scope indeterminacy affects the Iron Triangle 

in public building projects. The impact on the Iron Triangle owing to scope 

indeterminacy needs to be explored to the public building projects due to a lack of 

research. As a result, the exploratory research design is appropriate for this study. On 

the other hand, the study question is based on how scope indeterminacy affects the 
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Iron Triangle in public building projects. Since the question is framed around the 

phrase 'how', Explanatory design is also appropriate for this study. Therefore, this 

study is conducted using both exploratory and explanatory research designs.  

3.3 Research Approach  

A research approach is a strategy that can help you do methodical and effective 

research. According to Schwardt (2007), a research approach is a view of how an 

investigation should go, and it entails an examination of the assumptions, principles, 

and methods in a particular method of investigation. According to Teddlie and 

Tashakkori (2007), the different types of problems that are worth looking into are 

defined and explained by approaches, along with what makes a problem a researchable 

one, testable hypotheses, how to frame a problem so that it can be investigated using 

particular designs and procedures, and how to choose and develop suitable data 

collection techniques. Further, according to Creswell (2009), there were three main 

research approaches: qualitative, quantitative, and mixed. These key study 

methodologies each have their own beliefs on how individuals acquire scientific 

knowledge and what constitutes useful and effective knowledge, based on various 

philosophical ideas (Symeou & Lamprianou, 2008). 

3.3.1 Qualitative Approach  

Qualitative research is the systematic collection, organisation, and analysis of textual 

data derived from speech or conversation and it is used to explore the meanings of 

social phenomena as experienced by people in their natural environments (Malterud, 

2001). In order to explore the meaning of experience in a study sample, qualitative 

research methods, which are similar to work with written materials, typically 

transcriptions of individual interviews or focus group discussions (Grossoehme, 2014). 

The qualitative methodology focus on how to frame a topic for exploration, the most 

appropriate problems to investigate, how to build acceptable data creation, and how to 

establish a logical connection between the problem, data gathered, analysis, and 

conclusions derived (Samuels, 2019). In additionally, it aims on explaining people's 

opinions and statements; it may be the most accessible way for chaplains to enter the 

realm of research (Boru, 2018). The purpose of all science is to use observation to find 

better solutions to the questions about the evolution of an experience or phenomena, 
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while the aim of social science is to provide new or alternative frameworks for 

understanding how social realities are experienced by people today (Jackson et al., 

2007). 

3.3.2 Quantitative Approach  

The quantitative research method begins by describing differences between persons in 

terms of "standard" variables that apply to everyone, even though various people have 

different quantities or amounts of the variables (such as intelligence or extraversion or 

tolerance for ambiguity) (Cropley, 2021). Quantitative research analyses numerical 

data using mathematical models and statistical data to produce more objective 

numerical results and research findings define interpersonal interactions and provide 

answers to whether a relationship is satisfying, good, or bad (Moore, 2016). Then, by 

determining how much of each variable various people have, it seeks to establish the 

existence of cause-and-effect relationships among the variables, sometimes using 

highly standardised samples of questionnaires (Apuke, 2017).  

3.3.3 Mixed Approach 

In a mixed-methods study, qualitative and quantitative research and data are combined 

or incorporated into one study (Creswell, 2014). For example, a multi-method study 

may compare two quantitative methods, so it is a quantitative study. Hence, mixed-

method research uses qualitative and quantitative methods simultaneously or 

sequentially (Venkatesh, Brown, & Bala, 2013). Quantitative data comes from closed-

ended data sources such as questionnaires, or psychological instruments, whereas 

qualitative data comes from open-ended sources with pre-designed experiences and 

responses (Creswell, 2014). Numerous terminologies, such as integrating, synthesis, 

quantitative and qualitative techniques, multimethod, and mixed methodology, are 

used to describe this approach, however the phrase "mixed methodology" is most 

widely used in contemporary works (Tashakkori & Teddlie, 2010).  

3.4 Selected Approach for this Research 

In the domain of scope indeterminacy in building projects, a lot of research has been 

conducted on the main three approaches. However, interviews dominate the study to 

attain the final aims, despite all of the methodologies, due to a lack of access to 
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quantifiable data the first phase of the study needs to be carried out through the case 

study analysis. Following the case study analysis, a questionnaire survey needed to be 

conducted the assess the remaining objectives of the study. As a result, mixed 

approaches were used for additional research in this study. 

3.5 Research Strategies   

Analysis concepts, theoretical construction, formal analysis techniques, and operating 

processes are all required by research strategies used to improve strategic management 

research (Cropley, 2021). There are several research strategies such as quasi-

experiments, surveys, experiments-laboratory, case study research, action research, 

ethnography and grounded theory (Kagioglou et al., 2000). 

3.5.1 Case Studies  

The case studies can be used to investigate and comprehend difficult situations. It is 

an effective research method, especially when a complete and in-depth study is 

necessary (Zainal, 2007). It refers to the use of specific qualitative research methods 

in particular situations and this strategy is usually limited to a single setting, theme, or 

event (Rebolj, 2013). The research in scope indeterminacy in public building projects 

is rare. As a result, the causes of scope indeterminacy found in the literature review for 

general construction projects must be narrowed down to public construction projects. 

Hence, case studies were used to conduct an in-depth investigation in order to pinpoint 

the root causes of the public construction projects. 3.5.2 Surveys  

3.5.2 Survey Strategy  

The survey research strategy focuses on big and small groups of people, with samples 

from these groups being selected and studied (Kumar, 2011). Furthermore, surveys are 

useful instruments for gathering information on a variety of viewpoints in large groups 

(Jones et al., 2013). As a result, surveys were used to conduct this study due to the 

large number of factors that were examined utilising the choice of construction 

professionals in public building projects. Calculating the Iron Triangle impact is a 

countable approach in this study. Survey techniques are the greatest alternatives for 

this since the precision of statistical data is considerably more reliable for this research 

discovery since the approach is countable. 
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3.5.3 Selection of Sampling  

The researcher selects a location where there are likely to be a large number of 

individuals, making it difficult to make contact with everyone. As a result, the 

researcher selects some people, known as sampling (Akhtar, 2016). In social research, 

the term "population" refers to all of the people who might question for information 

regarding the topic is looking into (Symeu, 2008). Purposive sampling was used to 

choose the sample for this study, which primarily focused on experts with extensive 

expertise in public building projects. The participants in the aforementioned sample 

will be interviewed and questioned, and their opinions will be analysed as part of the 

data analysis. The major experts in this study were Architects, Quantity Surveyors, 

Project Managers, Engineers, Town Planners, and Contractor professionals who were 

directly involved in the specific situations. 

3.6 Qualitative Data Analysis Techniques – Case Content Analysis    

The term "content analysis" refers to a group of methodologies for deciphering storied 

texts or visual data. People give their own opinions to help organise and make sense 

of their experiences, and their storied reports are functional and meaningful, according 

to a frequent assumption of creative approaches (Figgou & Pavlopaulos, 2015). In 

another hand, content analysis determines the content of an unstructured message, 

regardless of whether the data is text, image, symbol, or voice (Gheyle & Jacobs, 

2017). Further, the above-mentioned analysis technique, is distinct for a variety of 

reasons, as stated in an often-accepted definition: it is a research technique that can go 

from text (or other relevant objects) to the context in which it is utilised to produce 

reproducible and effective inferences (Krippendorff, 2004). As a result, content 

analysis can be utilised to analyse data acquired from case study reviews. 

3.7 Quantitative Data Analysis Techniques – Relative Important Index (RII) 

Quantitative procedures generate a significant quantity of data. To carry out the 

quantitative analysis, needs to be used graphical tactics such as generating charts, 

graphs, and measurements with statistical functions like median, standard deviations, 

mean, and mod. A questionnaire survey was used to collect the dataset or quantitative 

statistics for the investigation and the information gathered from the questionnaire 
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survey was analysed using the Statistical Package for Social Sciences Software (SPSS 

software). 

The researchers employed the Relative Important Index (RII) as a quantitative data 

analysis technique in this study to analyses quantitative data. 

 RII= 
∑𝑊

AxN
𝑋100% 

Where W: Constant expressing the weighting given to each response; A: The highest 

weighting; N: Total number in the responses  
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3.8 Research Process  
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Figure 3.1: Research Process 
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3.9 Summary  

Overall, by identifying the research design, research approach, research process, and 

research methodologies, this chapter has examined and systematically justified the 

research methodology. Furthermore, this study was conducted using a mixed 

approach, with data collected through case study analysis with selected expertise and 

a questionnaire survey of a wide sample. 
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4. DATA ANALYSIS                  CHAPTER 04 

4.1 Introduction  

This chapter constructs the research findings derived from data gathered through 

interviews with construction professionals. The findings from the preceding chapter 

served as the foundation for interview guidelines. The analysis is organised around the 

four case studies and one questionnaire round that were used to collect data. 

4.2 Phase I - Case Studies  

Case study analysis, which includes four cases based on scope indeterminacy in public 

building projects, was done as the study's main empirical data collection phase. In each 

case, four interviews were conducted with the experts who were enrolled in the case. 

The following sub-sections show the objectives, background, findings, and analysis of 

case studies. 

4.2.1 Objectives of Case Studies 

The case study aims to discover the reasons for scope changes in public building 

projects, as well as the appropriate techniques for minimising scope changes. The 

offered cases, on the other hand, have highlighted four notable incidents in public 

building projects involving scope changes. As a result, the causes and mitigation 

solutions for each occurrence were identified and analysed by the in public building 

projects. Furthermore, the impact of the Iron Triangle was evaluated through case 

studies analysis in further phases by taking into account the causes of scope changes 

which were identified in case study analysis. 

4.2.2 Background of the Cases 

The empirical study was carried out based on four recent building construction projects 

under the government of Sri Lanka based on solicited proposal scheme. Three projects 

were funded by Treasury and one project was funded by semi government 

organisation. Out of four cases three projects have been completed, and one project is 

in the defect liability period of the contract. The four scenarios were chosen based on 

scope changes in public building projects. The improvements were submitted to 

alterations made by the client's (government) party, and the Contractor submitted 

claims against the scope changes according to the provision of the contract. In addition, 
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the Contractual characteristics and physical components of each project are described 

below (refer Table 4.1); 

Table 4.1: Background of Case Studies 

N

o 

Case 

Code  
Procurement Method  Client  Contractor  

1 CS. A 
National Competitive 

Bidding 

A Government 

Organisation 

CS2 Grade 

Contractor 

2 CS. B 
National Competitive 

Bidding 

A Government 

Organisation 

CS2 Grade 

Contractor 

3 CS. C 
National Competitive 

Bidding 

A Government 

Organisation 

CS2 Grade 

Contractor 

4 CS. D 
National Competitive 

Bidding 

A Government 

Organisation 

C1 Grade 

Contractor 

 

Description of Case – CS. A 

❖ Project location   : Western Province - Colombo 

❖ Procurement method  : National Competitive Bidding,  

❖ The Employer   : A Government Organization 

❖ The Contractor   : CS2 Grade Contractor 

❖ The Engineer   : Semi Government Organization 

❖ Project components  : Construction of a Market Building 

❖ Contract Sum (LKR)  : 4,507,730,959.60  

❖ Contract Duration (Months) : 24 (728 Days) 

❖ General Condition of Contract : CIDA/SBD/02 Second Edition Revised 

January 2007 

❖ Commencement    :03rd January 2018 

❖ Schedule date of Completion  :31st December 2019  

❖ Actual completion   :17th November 2020 

❖ Status of the project  : Successfully Completed 

While the Contractor was proceeding with his obligations, the Employer identified 

additional works to the contract which are not in the original scope of the project as 

follows.  

1. Construction of 26 Nrs retail shops and Grocery shops. 

2. Construction of 08 Nrs Cafeteria spaces 
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3. Access road improvement to manning market project 

4. Chain link fence around the boundary including chain link swing gate  

The Contractor submitted a cost proposal for the above additional works in the amount 

of Rs. 297,683,155,03 

Further, based on the above scope changes to the contract, the Contractor submitted 

an extension of time, cost and profit incurred by the delays in issuing details and 

variation of the works of buildings. The Contractor’s claims of 207 days’ time 

extension and Rs. 367,096,092.16 prolongation cost and Profit are under Clause 19.1 

of the Conditions of contract. 

Description of Case – CS. B 

❖ Project location   : Western Province - Colombo  

❖ Procurement method  : National Competitive Bidding,  

❖ Project components  : 608 Housing units for Government Employees 

❖ The Employer   : A Government Organisation  

❖ The Contractor   : CS2 Grade Contractor 

❖ Contract Sum LKR  : 4,499,200,000.00 

❖ Duration (Months)  : 36 

❖ Commencement    :07th   November 2015 

❖ Schedule date of Completion  :6th November 2019  

❖ Actual Completion   :20th October 2020 

❖ Status of the project  : Successfully Completed  

❖ General Condition of Contract : CIDA/SBD/04 First Edition- November 2002 

This contact has been awarded to a CS2 grade Contractor on 07th November 2015 for 

design construction and remedying any defects of 608 housing units for government 

servants at the Western Province for a contract price of Rs. 4,499,200,000,00 

excluding VAT, NBT, CIGF, ABC Authority levy, and other customs duties. 

Accordingly, the total contract price for the scope of work is defined in the condition 

of contract. 
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While the Contractor was proceeding with their tasks, the Employer identified 

additional works/Variation to the contract which was not in the original scope of the 

project. It was noted that, as per the building regulation provide one car parking unit 

enough for two housing units which are below the 70sq.m, area housing unit. 

Accordingly, in this project 304 housing units were below the 70 sq. m. However, the 

Employer decided to improve the quality of the housing units. Hence, change the scope 

as follows, 

1. To provide one parking slot for each house 

2. To provide Swimming pool facilities 

3. To provide a balcony for each pantry 

The Contractor submitted a cost proposal for the above additional works in the amount 

of Rs. 674,526,079,93 which is the net variation of 14.99% of the total contract sum. 

Further, the following disputes were raised by the Contractor and referred to the DAB. 

1. Additional costs associated with Extended Preliminaries 

2. Additional cost incurred due to price escalation during the extension of time 

given for Variations/additional works instructed 

 

Description of Case – CS. C 

❖ Project location   : Colombo  

❖ Procurement method  : National Competitive Bidding,  

❖ Project components  : 1000 Housing units  

❖ General Condition of Contract : CIDA/SBD/04 First Edition- November 2002 

❖ The Employer   : A Government Organization 

❖ The Contractor   : CS2 Grade Contractor 

❖ Contract Sum LKR  : 5, Bn  

❖ Duration (Months)  : 24 

❖ Commencement    : 02nd   November 2016 

❖ Schedule date of Completion  : 3rd November 2018  
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The Contractor submitted the Performance bond and Advance payment Guarantees on 

28th November 2016 and 09th January 2017 respectively. 

Accordingly, released the Mobilization Advance (First Instalment) of 10% of the 

contract price Rs. 420 Mn (approx.) to the Contractor on 22nd January 2017. 

On the Contractor has commenced the work of the project has got delayed for a long 

period (21 months’ construction period has been delayed) due to the unforeseen 

circumstances. 

On 10th August 2018 transferred this project to the Ministry of PQR for 

implementation. 

The new Employer changed the scope from 1000 numbers housing to 320 numbers 

and renegotiated with the Contractor on prices. The Contractor submitted the price 

BOQ for 320 nos housing units and both parties have signed the new contract 

agreement. 

28th April 2019 – A fresh contract was signed, between the New Employer and the 

Contractor 

❖ New Intended Completion date :31st December 2019 

❖ Status of the project  : Successfully Completed  

❖ Revised Contract Sum (Mn) : 1920 

The Design & Build Contractor of the project has submitted a claim amounting to a 

total Sum of RS 461,503,102.28 for compensation of losses or damages suffered due 

to the Restructuring of the contract & Curtailment of the Scope of work. 

Description of Case – CS. D 

❖ Project location  : Colombo  

❖ Procurement method : National Competitive Bidding  

❖ Project components : Construction of ABC Building    

❖ Contract Sum LKR : Rs. 600,000,000.00 

❖ General Condition of Contract: CIDA/SBD/02 

❖ The Employer  : A Government Organization 
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❖ The Contractor  : C1 Grade Contractor 

❖ The Engineer   : A Government Organization 

❖ Duration (Months)  : 18 

❖ Commencement    : 21st September 2016 

❖ Schedule date of Completion :19th March 2018  

1st EOT granted  : Up to 19.05.2018 (Due to contractual problems on piling   

works and insufficient space at the site) on 23.07.2017 

The Employer requested the Engineer to check the possibility of adding an extra floor 

to the   Millennium building at ABC hospital on 21st May 2018. Since, the land was 

very much limited at the hospital. The Engineer confirms to the director, the possibility 

of adding another floor on 23rd May 2018.Finally, the Employer decided to have the 

additional floor in the ongoing building which the Contractor agreed to carry out as a 

Variation.  

MOU for constructing an additional floor in the Millennium building to 

accommodating 

 A urology unit is signed by the secretary and donor on 09th October 2018 and approved 

the Cost Estimate amount of Rs.35,422,834.83   for this additional floor. 

The Contractor was instructed to commence the work on the additional floor (7th floor) 

on 30th March 2019and the Engineer Instructs the Contractor to submit a revised 

program for the completion of the project by 31st October 2020                                                                    

❖ Status of the project   : Successfully Completed 

❖ Actual completion    :31st October 2020 

Certain works had to be temporally suspended/decelerated to which Contractor had 

additional claims (Prolongation claims).  

 Impact on the Quality of the building 

Since the decision to have an additional floor was taken after the 50% of the structure 

was completed, some safety factors had to be compromised (reduced) to an acceptable 

level.  
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4.2.3 Respondents of Interviews  

The sample for this study consisted of 16 construction experts with experience in 

public building projects. In addition, for each case, four number respondents were 

interviewed, with the group consisting of experts associated with the projects as well 

as experts who were not involved with the project. The details of the respondents are 

as follows;  

Table 4.2: Respondents of Interviews 

No 
Case 

Code 

Respondents 

Code  

Experience in 

Construction 

Industry 

Experience in 

Public Building 

Construction 

Projects  

Involved with the 

relevant Project 

subjected to the 

Case  

1 

CS. A 

R1 20 10 Involved  

2 R2 17 10 Involved  

3 R3 12 8 Not Involved  

4 R4 8 5 Involved  

5 

CS. B 

R5 15 10 Involved  

6 R6 10 8 Involved  

7 R7 8 6 Not Involved  

8 R8 8 5 Involved  

9 

CS. C 

R9 16 11 Involved  

10 R10 12 10 Involved  

11 R11 10 7 Not Involved  

12 R12 9 7 Involved  

13 

CS. D 

R13 18 13 Involved  

14 R14 15 11 Involved  

15 R15 12 10 Involved  

16 R16 7 5 Not Involved  

 

As previously stated, respondents were chosen based on their key experience in the 

field of public building construction, and respondents who were directly involved in 

the project were chosen to acquire the perspective of the specialists within the frame. 

Furthermore, persons who were not involved with the projects were chosen to provide 

a perspective from the outside of the frame. 

4.2.4 Findings of Case Studies  

The purpose of the case study analysis was to determine the specific causes for the 

indeterminacy of project scope in Sri Lankan public building projects. In addition, the 

data analysis of the case studies was used to determine techniques for minimising 
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scope changes. Furthermore, the respondents related to each case were subject to 

identify the impact on the Iron Triangle by each cause. The study's findings can be 

summarised as follows. 

4.2.5 Causes for the indeterminacy of project scope 

From the literature review, several causes were identified and taken through to the data 

analysis. The discovered causes, on the other hand, were subject to scope changes in 

general construction projects and not to the indeterminacy of project scope in public 

building projects. As a result of the case study analysis, the reasons for scope changes 

in public building projects in Sri Lanka were revealed. The causes of each instance 

were found and analysed in the form of bellows. However, for each case, the causes 

stated by three or more respondents were chosen as the true causes for the scope 

changes.  

Table 4.3: Causes for the indeterminacy of project scope 

No Causes for Scope Changes  
CS. 

A 

CS. 

B 

CS. 

C 

CS. 

D 

C
au

se
s 

d
er

iv
ed

 f
ro

m
 L

it
er

at
u
re

 R
ev

ie
w

  

Project Priority √ √ √ √ 

Lack of Motivation and Decision  √ √ √ √ 

impractical design √ √ √ √ 

labour shortages         

Project Risk      √   

Quality Issue        √ 

Lower Productivity          

Failure to reach customer expectations  √ √ √   

Poor effort estimation  √       

Less effort on defining scope    √     

Slow down project Progress         

Poor performance       √ 

Unforeseen conditions     √   

Technological uncertainty √       

Unclear scope √ √ √ √ 

Change Cost    √     

Limited Project Resources         

Error generation rate          

Poorly written scope   √ √   

Effort wasted         

Project Failure         

Lack of Clarity  √       

Scopes may be ambiguous √   √   

Changes in Legislations    √     

Changes in regulation   √ √   

Client Change √ √ √   
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No Causes for Scope Changes  
CS. 

A 

CS. 

B 

CS. 

C 

CS. 

D 

Rework         

Delays in Schedules          

Lack of Concentrate on defining scope √ √ √ √ 

Communication and Coordination Gaps  √       

N
ew

 C
au

se
s 

Id
en

ti
fi

ed
 f

ro
m

 

In
te

rv
ie

w
s 

 
Lack of end-user inputs during the design stage √ √     

poor coordination between the other relevant 

authorities 
√     √ 

Design deficiencies √ √ √ √ 

Poor Decision Making  √     √ 

Lack of Planning  √ √ √ √ 

Political Influences   √ √     

 

Causes for Scope Changes – Based on CS. A 

According to the situation, the Contractor was fulfilling his obligations, and the 

additional work had been added based on the Employer’s request. One of the key 

causes for scope changes in this scenario was a Lack of Concentrate on defining scope. 

The Employer and the consultant were not taken adequate responsibility for the project 

during the pre-contract stage in defining the project scope. Therefore, its makes lot of 

changes to the project during the implementation stage as demonstrated by Case CS. 

A. 

In addition to that, in the given scenario, one of the main sources of project scope 

indeterminacy is Impractical Designs. The scope of the project was changed as a result 

of the client's impractical designs, and it was incorporated as additional work for the 

project. In this situation, the project's time duration and overall budget were increased, 

which had a significant impact on the project's Iron Triangle and which was accepted 

by all respondents in the interviewee poll in CS A. 

Furthermore, Interviewees R1 to R4 also indicated Failure to reach Customer 

Expectations as a cause for the case, and this cause might be considered one of the 

scenario's base causes. The whole additional work was implemented due to the end 

user's expectations not being met. As a result, scope change occurred, affecting the 

project's Iron Triangle. Further, the client's party also had not recognised the necessity 

for an upgrade to the access road in the provided circumstance due to above cause. As 
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a result, the Client added the development of the access road to the scope as an 

additional task as it had not been prioritised during the tendering process. 

Moreover, Respondents R2 and R3 noted that a Lack of Clarity is another important 

source of project scope indeterminacy as the Client's work with their consultant team 

had not been fully finalised the scope when the time of the Contract award. Due to the 

above problem, the client proposed several changes and added them to the scope as 

additional works. According to Interviewee R2, for example, cafeteria rooms are 

frequently included in these types of designs. Due to a lack of clarity in the defining 

scope, the customer had overlooked that aspect. As a result, one of the primary 

additional activities for the scope resulted from the lack of clarity in defining the scope. 

Furthermore, Respondents R2, R3, and R4 stated that Political Influences as well as 

Communication and Coordination Gaps, may have contributed to the adjustments 

made throughout the implementation stage. The 26 Numbers retail shops and grocery 

stores would not have been missed during the defining scope if the Employer had paid 

more attention to it. As a result, the respondents hypothesised that it would be a key 

cause of scope indeterminacy in the current case. 

Furthermore, there are several causes that have a slight impact on the given scenario, 

and at least two respondents from the sample suggested them. Lack of Motivation and 

Decision, Poor Effort Estimation, Ambiguous Scopes, and Client Change were the 

causes that had a slight impact on the given case. Though these causes are not the 

primary causes for the provided case, the respondents considered that the 

aforementioned causes had a significant impact on the CS project scope, and that these 

causes may contribute to project scope indeterminacy in all general public building 

projects.  

In addition, several critical reasons that were unique to the situation were discovered. 

Respondents who were part of the project stated the above-mentioned additional 

causes of the case. Three major causes suggested by the respondents were a Lack of 

End-user inputs during the design stage, Poor Coordination between the other 

relevant authorities, and Design Deficiencies, and respondents explained that a several 

issues arose as a result of coordination problems with the relevant authorities and 
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issues in end-user outputs. In addition, the respondents’ perspectives yielded two more 

significant causes: Poor decision-making and Lack of planning.  

However, based on the responses of respondents R1 to R4, 17 causes for project scope 

indeterminacy in Sri Lankan public building projects were identified, including five 

novel causes. 

Causes for Scope Changes – Based on CS. B 

Based on CS B, the Contractor was fulfilling his obligation and new additional works 

had been added by the Employer to the original scope of the project. The fundamental 

reason for scope indeterminacy is, first and foremost, to improve the quality of the 

building due to Failure to reach the customer expectations. Respondents R5 to R8 

suggested that giving adequate concentrate on defining scope at the design stage will 

always ensure the expectations of customers and minimise the impact of scope 

changes.  

According to the respondents R6, R8 and R9, according to the Planning and Building 

Regulations for apartment houses in the Colombo area, each unit must have its own 

parking place if it is larger than 70 square metres, while units smaller than 70 square 

metres shall give one parking slot for two housing units. The designer had fulfilled the 

design regulation according to the Employer’s requirement (ER); however, it did not 

comply with the practical scenario as most of the targeted client has one or more cars 

per housing unit.  In this situation, the Employer decided to change the scope of the 

project though it has complied with planning and building regulations, thus it was 

added to the scope as an additional work item. As a result, the project scope was 

changed and carried out as an add-on task, adding time and cost to the overall project 

to reach the customer expectation and also to improve the quality of the building. 

Furthermore, Changes in the Regulations as noted by respondents R5 to R8, and 

further, based on the expert comments, the regulations have been modified in 2021 

after 2008. Therefore, it is possible to emphasize the value of updating regulations on 

a regular basis (e.g., every 5 years) in accordance with the country's development 

strategy. Therefore, modifications to regulations were identified as the primary source 

of the scope indeterminacy in public building projects. Hence, regulation changes have 
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the same impact as indicated above, and they can be considered a key cause of scope 

indeterminacy in the Sri Lankan context. 

Furthermore, according to respondents R5 and R6, Client Change is a distinct cause 

that can be established here. The project's procurement process has been completed in 

late December of 2014 and the contract has been awarded in same period. However, 

January 2015 has been established a new government and they temporary suspended 

the project more than for one and half year period. The Employer had changed in this 

situation since the political demotivation and it was affected by the contract. Based on 

this situation the Contractor raised disputes and referred to DAB and requested price 

escalation for the extended period. Hence, this scenario has affected the Iron Triangle 

performances. 

Furthermore, according to respondents R5 and R6, a lack of concentration on defining 

scope always leads to scope changes. In this case, the client had been focused on the 

additional costs associated with extended Preliminaries. Hence, the Employer and the 

Design and Built Contractor are solely responsible for establishing scope with 

sufficient concentration, and if the Employer identifies their tasks and requirement 

correctly, there is a chance of avoiding scope changes in public building projects. 

Additionally, four number new causes were identified uniquely to the Case. Lack of 

end-user inputs during the design stage and Design deficiencies were two major causes 

that can be related to the given scenario. The swimming pool had been added as a fresh 

additional work for the scope. If the Employer and the Design and Built Contractor 

had focused on the end-user opinions and design deficiencies, these scope changes 

would have been avoided. In addition to the above, due to the changes in the 

government, some political influences occurred in this project and it also led to a scope 

change in the given scenario. Therefore, it is another situational cause for scope 

indeterminacy in public projects in Sri Lanka. Finally, lack of planning is another key 

cause in the Case which has led to the scope indeterminacy in pubic building project.  

Moreover, A total of four new causes were discovered as being specific to the Case. 

Lack of end-user inputs during the design stage and Design deficiencies were two key 

causes that could be linked to the situation. The swimming pool was introduced as a 
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new addition to the scope of work and these changes may have been avoided if the 

Employer had focused on end-user feedbacks and design flaws precisely. In addition 

to that, according to responders R6 and R7, a lack of planning can be considered a 

scope indeterminacy in this circumstance and can be a reason for Public Building 

Construction projects. 

Finally, 14 reasons unique to Case CS B were discovered, including four new unique 

causes. The results were based on the opinions of expert respondents R5 to R8. 

Causes for Scope Changes – Based on CS. C 

The event in Case CS. C was caused by a change in project scope due to complications 

with implementing agencies and a delay in the start of work. Project Priority, 

according to responders R9 to R12, is a significant reason for the delays created by the 

Employer. The scope was amended and began after 21 months from the intended date 

due to project delays and land acquisition issues. The project would have been 

completed on the contract's stated day if the implementing agency had put priority on 

reducing the delay. Furthermore, the project's prioritisation resulted in significant 

delays and scope indeterminacy. 

Furthermore, the respondents R9 to R12 further stated that the slow down project 

progress and poor performance due to unforeseen conditions are the main sources of 

project scope changes. Furthermore, the respondents mentioned that, project risk due 

to governmental and legislation changes have been affected by these scope change. 

R9 to R12 respondents further stated Poor decision-making of the relevant parties 

towards the project, was the reason for the reduced number of houses in the amended 

scope. As a result, the respondents strongly agreed that a lack of desire and decision-

making would have a significant impact on the scope changes in the scenario. 

Respondents R9, R10, and R11 also suggested that the Impractical drawings had a 

similar influence on the scope changes.  At the time of the tender offer, the Contractor 

was supposed to start the work with a several confusing issues about the drawings. The 

ambiguous drawings were caused by the fact that site employees with full competence 

by the contract were not assigned. At the construction site, only one Engineer had been 

assigned as Construction Manager. All other engineers have one or two years of 
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experience, whereas it required ten and five years of expertise. In another hand, there 

was no engineer on-site with piling experience. As a result, the project scope 

uncertainty was significantly impacted by Impractical Drawings.  

Another driver of project scope, according to responders R9 and R11, is Project risk. 

As stated in the case description CS. C, there were unforeseen factors that caused the 

project to be delayed. Due to the unforeseeable circumstances of the event such as the 

change of the funding agency by the government, several concerns arose in this case. 

As a result, the Implementation Agency was unable to devote their full attention to the 

project as a project risk had derived from the unavoidable conditions. Therefore, 

authorities were able to make scope changes to the project and make it practical. 

In addition to that, two or more respondents highlighted the causes; Unclear, Scope 

may be ambiguous and poorly written scope, which have an average impact on the 

scope changes that occurred in the case. Respondents also stated that these causes have 

a significant impact on every public building project regarding the scope changes.  

The government had appointed new authority for the project due to the excessive 

delay, therefore regulations changes and client changes were two more key causes of 

the presented circumstance. Respondent R9, on the other hand, strongly agreed that 

this was one of the most unique variables contributing to the indeterminacy of the 

project scope in this scenario. The respondent strongly believed that this was the 

primary reason for the authority's decision to reduce the number of housing units in 

this project based on the financial issues 

Additionally, Respondents R9, R10, and R12 noted that a lack of concentration on 

defining scope, as well as communication and coordination gaps, may have 

contributed to the scope changes of the project. The scope would have changed if the 

necessary authorities had come out with the acquisition issues at the time of the tender. 

As a result, respondents expected that it would be a major factor of scope 

indeterminacy in the given case CS. C. 

Finally Design deficiencies and Lack of Planning were derived as new causes for the 

given scenario of the case and respondents R10 and R11 strongly believed it had a 

significant impact on the scope indeterminacy in this project.  
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To conclude, 14 reasons unique to Case CS C were discovered, including two new 

unique causes. All of the results were based on the opinions of expert respondents R9 

to R12. 

Causes for Scope Changes – Based on CS. D 

As stated in the case description, an additional floor had been added to the project, 

which has resulted in scope changes in this particular circumstance. Due to the limited 

area on the land, the floor was built, and these difficulties should have been addressed 

at the feasibility stage. As a result, according to responders R13 to R16, these changes 

have occurred as a result of a low priority given to defining scope at the feasible stage, 

and this is a significant factor for scope changes in this project.  

Furthermore, due to the client being unable to submit the required drawings linked to 

the additional floor implemented, impractical designs played a critical role in this 

scope indeterminacy. As a result of this consequence, some quality assurance was 

reduced as the Contractor had to compromise some project safety elements. 

Furthermore, respondents said that the project's scope changed after the first half of 

the construction was completed. According to respondents R13 and R15, a significant 

source of project scope change delay is a lack of motivation and decision. The addition 

of a new floor to the modified scope was due to the poor decision-making of the 

relevant Organisation on the project. As a result, the majority of respondents believed 

that a lack of motivation and decision-making would have a substantial impact on 

scope changes in the scenario. 

Furthermore, the client had delayed certain works due to quality difficulties with the 

continuing construction work. At the time of construction, the Contractor had also 

claimed halted work. As a result, it can be concluded that scope changes may occur as 

a result of project quality difficulties, and the statement was strongly approved by 

respondents R15 and R16 to the given scenario. 

Furthermore, due to the client's poor performance on this project, work was suspended 

after 50% of the job was completed. According to expert R13 reported that the client 



55 

 

did not manage a proper performance check during the project through the consultant 

team. 

According to respondent R16, a Lack of Concentrate on defining scope, is aligned with 

the project priority. As a result, the factors considered in the project priorities should 

be stated here, and the defining scope with a proper concentration plays a vital role in 

every construction project. As a result, in this situation, the client bears sole 

responsibility for scope definition with a correct focus, and the changes had occurred 

due to the flaws in the above-mentioned reason of the given scenario. 

In addition to that, poor coordination between the other relevant authorities, Design 

deficiencies, Poor Decision Making, and Lack of Planning can be highlighted as new 

causes for the given scenario and it has a significant impact on the changes in project 

scope in Public Building projects.  

Finally, 11 reasons unique to Case CS D were discovered, including four new causes. 

All of the results were based on the opinions of expert respondents R13 to R16. 

To summarise, the case study analysis highlighted the causes of scope indeterminacy 

in public building projects. According to a literature review, 30 different causes for 

scope changes were identified in general construction projects. On the other hand, the 

respondents to the case study analysis were in favour of verifying the causes of the 

public building projects in Sri Lanka. In addition, respondents suggested new reasons 

to be added to each case, resulting in a total of 27 causes related to public building 

projects, including six new causes, discovered as a consequence of the case study 

analysis. Furthermore, there are several common causes for public building projects 

that were suggested by 75% of all respondents, and the other factors may have both 

common and distinctive impacts on the given scenarios. The entire causes of scope 

changes discovered from the case study analysis are depicted in the diagram below 

(Refer Figure 4.1).
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Figure 4.1: Causes for Scope Indeterminacy 

      Causes for scope indeterminacy in Public Building Projects        
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          More common causes which were applied for all cases         

          Common causes which were applied for two or more cases          

          Unique Causes which were applied for only one case           
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4.2.6 Management Strategies for reducing causes of project scope indeterminacy  

From the literature review, several Management Strategies were discovered and taken 

through to the data analysis. The discovered strategies, on the other hand, were subject 

to minimise scope changes in general construction projects and not to the 

indeterminacy of project scope in public building projects. As a result of the case study 

analysis, the most prominent strategies for reducing scope changes in public building 

projects in Sri Lanka were revealed. The causes of each instance were found and 

analysed in the form of bellows. However, for each case, the strategies stated by 

three or more respondents were chosen as the true prominent strategies for the 

scope changes.  

Table 4.4: Management Strategies for reducing Scope indeterminacy 

No Strategies to Minimise Scope Changes CS. A CS. B CS. C CS. D 

1 Identify requirements properly  √ √ √ √ 

2 Identify Stakeholders         

3 Identify Project Drivers  √ √ √ √ 

4 Examine the Scope Statement         

5 Queuing Theory - reducing the impact of waiting periods 

on critical work packages         

6 Considerations of time     √   

7 Communicate what to do and how to deliver the results at 

the initial stage 
√ √ √ √ 

8 Identify both activities and results         

9 Consolidate requirements     √ √ 

10 Consideration of budget √       

11 Complete prevention of a scope         

12 the project manager needs to be vigilant         

13 Facilitate the assignment of roles and responsibilities     √   

14 Avoid the omission of tasks and their duplicity       √ 

15 Guide the realization of both budget and schedule         

16 Document learned lessons   √     

17 Reference improvement processes         

18 understand the client’s vision properly √ √ √ √ 

19 Be unambiguous √ √ √ √ 

20 Be accurate  √ √ √ √ 

21 Take both preventive and corrective actions √ √ √ √ 

22 Analyses requested changes impact, studying its 

conditions and traceability 
√ 

    
√ 

23 Influence factors that cause scope changes         

24 Prescriptions for client change. √ √ √ √ 

25 Prescriptions for unforeseen risks √ √ √ √ 

26 Prescriptions for unclear scope √ √ √ √ 

27 Define both work and deliverables         
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No Strategies to Minimise Scope Changes CS. A CS. B CS. C CS. D 

28 Analyses requirements providers         

29 The study agreed on requirements impact         

30 Examine assumptions and constraints   √   √ 

31 Consideration of specification  √ √ √ √ 

32 Consideration of customer satisfaction √ √ √ √ 

33 Maintaining the status quo within the organization.         

34 
 Include both intermediate and final deliverables 

characteristics, specifications and acceptance criteria, 

preliminary cost estimates, and schedule milestones         

35 Integrate changes control         

36 Facilitate impact analysis and communication         

37 Measure performance  √     √ 

38 Identify variations         

39 Get a formal acceptance         

40 Review deliverables √ √ √ √ 

41 Ensure agreed changes are properly processed by the 

Employer         

42 Well defined policies and guidelines  √       

43 Clear Client Brief  √       

44 Design the project after a detailed feasibility study √       

45 Proper communication between the designer, shareholder/ 

End-users and the Employer/developer 
√ 

      

46 Design coordination- Architectural, structural, services, 

landscape 
√ 

      

47 Incorporate authority requirements at the design stage √       

48 Identify and include correct service provisions at the 

design stage 
√ 

      

49 Identify the requirement of end-user properly    √     

50 
Follow the regulations Up date of development 

regulations   
√ 

    

51 Propose the completed finalised design at the Bidding 

stage    
√ 

    

52 Reduce the impact of political influences by the 

Government institutions relevant parties   
√ √ 

  

53 Analyse the project scope with the budget allocation 

properly      
√ 

  

 

Case CS. A – Most Prominent Management Strategies to minimise scope project 

scope indeterminacy 

According to the case, respondents R1 to R3 supported that the additional work was 

added as a result of scope changes, and the duration and cost of the project increased. 

These changes may have been avoided or minimised in this case if the Employer had 

taken the necessary procedures to identify the requirements properly. Construction of 
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26 retail and supermarket stores, construction of 08 cafeteria spaces, access road 

improvements to the mbuilding project, and a chain-link fence around the boundary 

wall with a chain-link swing gate were among the changes. The amount of work is 

substantial, and the client's requirements were misled at the project's early stages. As 

a result, the changes to the scope were treated as new extra work. Therefore, the scope 

changes had been done to the original scope as new additional works. Hence, it’s the 

foremost duty to identify requirements properly in a project to minimise the scope 

indeterminacy types of issues.  

Furthermore, in this scenario, R1, R2 and R3 stated, that the subsequent modifications 

could have been avoided if the early stage had included communicating what to do and 

how to deliver the results. Respondent R3 also mentioned that this strategy is also 

linked to the topic of appropriately identifying requirements. The feasibility stage is 

crucial in the construction process since it is during this stage that the scope of the 

project should be correctly defined. As a result, engagement with stakeholders is 

critical at this stage to accurately identify the requirement and avoid scope 

indeterminacy in the future. 

Moreover, another important method that may be applied in this case is the 

consideration of the budget. According to respondents R1 to R4, the entire budget had 

increased by a significant amount to the final contract sum. Therefore, if the customer 

could afford to allocate such a budget, the scope could have expanded appropriately at 

the outset to minimise indeterminacy. In this example, respondent R2 noted that if the 

consultant team had been informed about the client's budget allocation at the time of 

the scope was finalised, these supplementary works would have been added at that 

stage. As a result, taking the budget into account will always make it easier for the 

Employer to get his desired outcomes within the level of expectations.  

In addition, analysing the impact of requested changes, evaluating their conditions, 

and ensuring traceability are important methods employed in this project to mitigate 

the impact of scope indeterminacy. According to R1, the person in charge of a 

substantial portion of the original project, analysing the desired modification impact 

of this project helped to avoid a lot of negative impacts that could have been caused 
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by scope changes. Therefore, it is a well-known solution for this situation, and it can 

also be used to reduce scope indeterminacy in public-sector construction projects. 

Furthermore, another important method for dealing with scope indeterminacy is the 

consideration of specifications. According to respondents R2 and R3, the chain-link 

fence surrounding the boundary would have been noticed early and added to the scope 

without any changes if the designers had worked together on the specifications. As a 

result, these specifications are critical to the project scope to minimise changes during 

construction. One of the major faults of today's public building project scope 

indeterminacy, according to respondents R1 to R4, is not paying enough attention to 

the project specifications. A massive number of scope changes in public building 

projects have occurred as a result of this error. As a result, it can be proved that this is 

one of the most important management tactics for reducing scope indeterminacy in 

these types of projects. 

Moreover, respondents R2 and R4 recommended that assessing deliverables early on 

reduces the impact of scope changes by drafting a clear explanation of the client's 

needs. This project may have benefited from the above-mentioned method, which 

would have decreased the impact of increased cost and time owing to the additional 

work.  

In addition, respondents R1 to R4 devised a variety of innovative solutions for the 

scenario to lessen scope indeterminacy in these types of projects. One of the key 

strategies proposed by the respondents is well-defined policies and guidelines. 

Providing guidelines can help to mitigate the impact that scope changes due to 

additional work and ensure the project's development. Furthermore, the policies 

guarantee the contractual parties' obligations regarding the indeterminacy of project 

scopes. As a result, it is the responsibility of the appropriate authorities to establish 

updated guidelines and rules addressing project scope indeterminacy to avoid future 

problems. 

In addition to that, R1, R2, R3 stated another crucial element to consider in these types 

of projects is a clear client brief. Providing a clear client brief is also subjected to 

appropriately identifying requirements at the outset. Furthermore, respondent R2 noted 



61 

 

that the client brief should be finalised with comprehensive drawings before the 

building work begins. Respondent R3 elaborated on the preceding remark, stating that 

delay issuing drawings and instructions were subjected to the scope changes. As a 

result, drawings and Employer’s requirement are crucial components of construction 

projects that must be prioritised to minimise costly changes to the project scope. 

Similarly, respondents R2 and R3 also emphasised the importance of doing a thorough 

detailed feasibility analysis to mitigate the impact of scope changes. Respondents 

stated that feasibility studies have become more challenging in recent years as a result 

of a lack of attention to detail in preparation. The project design is also affected by the 

aforementioned factors, as the design must be completed to conduct a full feasibility 

analysis. Therefore, it is the Employer’s primary responsibility to do a thorough 

feasibility analysis to minimise the indeterminacy of the project scope.  

In addition to the case, the respondents also suggested new strategies which can be 

used to manage the scope indeterminacy of the public building projects. Proper 

communication between the designer, shareholder/ End-users and the 

Employer/developer will ensure the resolution of any future scope issues that may arise 

during the construction process. 

Moreover, the majority of scope changes are hampered by the inability to obtain 

sufficient requirements from key authorities at the time of scope design. Therefore, 

incorporating authority requirements at the design stage is another management 

strategy that will also secure the project and reduce the impact of scope indeterminacy 

of the public building projects.  

Furthermore, Identifying and Including correct service provisions at the design stage 

can improve the efficiency of project progress and reduce the harm to the project scope 

that can be occurred due to the specification errors in the project. Therefore, it can be 

used as another key management strategy and reduce the impact of scope changes.  

More than all above, the respondents R1 to R4 also stated several common 

management strategies to reduce the scope indeterminacy in the public building 

projects. Identify Project Drivers, being unambiguous, being accurate and taking both 

preventive and corrective actions are some of the common management strategies to 
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reduce the scope indeterminacy of public building projects. These tactics should be 

implemented at the start of the project and have a significant impact on maintaining a 

stable scope with no changes. 

Further, Prescriptions for client change., Prescriptions for unforeseen risks and 

Prescriptions for unclear scope are some predictive strategies that can be used to 

reduce the impact of scope changes in public building projects.  

Finally, Measure performance is another key strategy that should be implemented 

continually throughout the project to reduce scope changes in public building projects 

Taking into account all of the aforementioned management tactics, 22 strategies for 

minimising scope changes in public building projects were discovered and 

implementing these strategies will always ensure that the influence to the Iron Triangle 

is minimised.  

Case CS. B – Most Prominent Management Strategies to minimise project scope 

indeterminacy 

Based on the findings of the case study, respondents R5 to R8 stated that adequately 

identifying the requirement properly is also a key management strategy in this 

circumstance to reduce the impact of scope changes. A swimming pool for the complex 

had been added to the scope as an additional development. If one understands the 

client’s vision properly and correctly recognised the requirement, extra work no longer 

falls under the additional work category and instead comes under the original contract. 

As a result of the competent inability of Employer and Design Built Contractor to 

complete this assignment, the scope was changed. According to the respondents' 

perspectives, changes can be reduced by paying close attention to the requirements 

precisely. 

Furthermore, another essential management method proposed by respondents R6 and 

R7 is to communicate what to do and how to deliver the results. It is pre-required to 

identify prospective buyers’ needs and include those requirements in the scope of 

work. Further It will help to deliver expected product to the targeted group. Therefore, 

it directly affects to minimise the project scope indeterminacy. Even though, the 
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Employer has increased the quality of buildings through scope changes, needs to 

decide on the quality improvement at the early stage of the construction.  However, as 

the Employer was unable to do it at the design stage, it resulted in the creation of an 

additional budget to the original scope. Further, the respondents strongly asserted that 

analyse the project scope with the budget allocation properly these risks can be 

reduced through the Employer’s identification of the final budget allocation to the 

project and the effective communication between the parties. 

Moreover, document learning lessons are linked to the above-mentioned strategy as it 

is a pre-requirement to include the previous experience in the new project and the 

Employer can reduce unnecessary cost implications to the project. If the Employer can 

identify the need for changes to the regulation can provide provisions in the early stage 

of the project. As a result, document learning lessons will ensure that the design is 

accurate and compliant with the rules and regulations. Therefore, this technique can 

be used as an effective management strategy in Sri Lankan public building projects. 

According to the circumstances of the case, the tendering procedures and approval 

process of the initial documentation work began in late 2014. However, with a new 

government in place, the project was initiated in 2015. In this case, the respondents R5 

and R6 concluded that, due to government changes, new government temporary 

suspended the project more than for one and half year period. As a result, the 

Contractor requested price escalation for the project. Therefore, respondents stated that 

to mitigate the impact of scope changes, early prescriptions for client change might be 

used as a useful management technique in this study. According to respondent R6, 

these types of challenges have resulted in significant changes in project scope. Hence, 

the responder strongly asserted that if this technique is implemented effectively for 

upcoming public-sector building projects, it would be able to avoid several scope 

changes in projects as a result of government changes in the future. 

Furthermore, if working on a public building project with a design and built project, 

the Contractor’s party has the fully responsibility to ensure that the project is in strict 

compliance with building and planning regulations to the design. However, if the 

Contractor party becomes aware of this type of problem, the Contractor will be unable 
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to amend the contract as the client has exclusive responsibility for changing the scope. 

As a result, respondents R7 and R8 highlighted that to address these scope issues, 

Contractors should have prescriptions for unclear scope. In addition to that, 

respondent R7 noted that this management strategy can be applied to projects that are 

started with incomplete designs. To avoid the consequences of scope indeterminacy, 

Contractors can have prescriptions for ambiguous scope if the Employer’s requirement 

statement are incomplete. Hence, this is an important management strategy that can 

help the Contractor avoid negative consequences as a result of scope changes. 

Moreover, another important method for dealing with scope changes in public building 

projects is to consider the specifications. Respondents R5 and R8 asserted that the 

disagreement could have been avoided if the specification was properly considered by 

the parties to the contract. Even though, the project scope had been changed, the 

Employer had not accounted for prolongation cost for the extended preliminaries since 

the new government temporary suspended the project more than one and half year 

period.  

In addition to the management strategies discovered through the literature study, 

respondents proposed several novel tactics for minimising the impact of project scope 

changes in public building projects.  Accurately identifying end-user requirements is a 

significant management strategy that is highlighted by respondent R5, R7 and R8. If 

the design and build Contractor identified the end-user requirements in early stage, the 

Employer would not have ignored the car parks and additional balcony places at the 

design stage. As a result, paying close attention to the need of the end-user is one of 

the most important strategies in public building projects, as it has a significant impact 

on reducing scope changes in ongoing projects. 

In addition to that, respondent R5 and R7 said that the design had not been fully 

finalised at the time of the project's start. The scope change that happened in the 

scenario, according to the responders, were due to the lack of full designs at the start 

of construction. As a result, the respondent suggested that submitting the completed 

finalised design during the bidding stage will help to reduce these types of problems 

in public building projects. 
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As previously stated, the project suffered some consequences as a result of the 

government transition. Therefore, these political roadblocks had a considerable impact 

on scope changes, particularly in Public Building Construction projects. Hence, 

reducing the impact of political pressures by relevant government institutions will 

always lower the scope impact of these types of projects due to political issues. 

Further, respondents also suggested some of the common strategies which can be 

applied to the public building projects. Identify Project Drivers, being unambiguous, 

being accurate and taking both preventive and corrective actions are some of the 

common strategies that can be used as management tactics in the initial design stages 

of the project to reduce the impact of scope changes during the construction stage. 

Moreover, Prescriptions for unforeseen risks, examining assumptions and constraints 

and Consideration of customer satisfaction are three more frequent strategies that 

Contractors might employ to keep scope changes in public building projects to a 

minimum. 

Accordingly, 19 strategies were discovered connected to public building projects, 

including four new tactics, after considering all of the above methods, and the overall 

result was based on the thorough responses provided by Respondents R5 to R8 in case 

CS. B. 

Case CS. C – Most Prominent Management Strategies to minimise project scope 

indeterminacy 

As in earlier situations, identifying requirement properly is an important management 

approach in case CS. C as well. Respondents R9 and R10 responded that in the 

provided scenario, even if the project was planned to build 1000 dwellings, the 

requirement should have to be changed owing to acquisition and financial challenges. 

Therefore, it should have been discovered during the feasibility study, and the 

competent project implementation party should have assessed the right requirement 

identification. In these types of public construction, if the Employer’s requirement is 

done correctly, there is a low chance of scope changes. 
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Further, identifying project drivers is also an important management strategy for public 

building construction projects in the given context. Respondents R9 and R12 agreed 

with the preceding remark, stating that throughout the driver identification phase, the 

client of the scenario might have come up with acquisition and financial difficulties 

before finalising the design. The goal of recognising these drivers is to help the 

Employer to decrease the risk and complete the project design promptly. The strong 

proposal offered by responder R10 indicated that these drives can also influence the 

project's scope indeterminacy during the construction period as well. Therefore, a 

thorough understanding of the project drivers allows the client to engage with scope 

changes and minimise their impact. 

Time consideration is an important key approach that may have been implemented to 

lessen the impact of this case. The null duration had dragged out for a long time due 

to political concerns and unavoidable factors that transpired in the given scenario. Due 

to the prolonged void period, the client was responsible for the costs of damages 

incurred as a result of contract restructuring and scope change. Respondent R11 argued 

that if the implementing agency had given more attention to managing this null period, 

the impact of the scope indeterminacy would have been greatly lessened compared to 

the situation at the time. As a result, respondents strongly suggested that project 

schedule planning is a good management method when dealing with the indeterminacy 

of project scope in public building projects. 

Poor coordination and communication between the parties and the interrelationship 

with necessary authorities regarding the issues had a significant impact on the breadth 

of the scenario. In this scenario, poor relationship between the other government 

institutions for communicating with all parties involved in the contract to address the 

issues and take safeguards. The Employer, on the other hand, had not taken the 

essential efforts to communicate what needed to be done and how the project should 

be completed. As a result, R10, R11, and R12 stated that the most effective 

management method to avoid the effects of scope indeterminacy is to communicate 

what to do and how to deliver the results in the initial stage. 
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Moreover, according to respondent R10, consolidating the requirements guarantees 

that the project design meets the client's expectations. The stated scenario necessitates 

the construction of 1000 dwellings. However, the authority could have integrated the 

requirement with the available challenges and unavoidable situations in the feasibility 

study at that time. In that instance, the client would have to make a firm decision that 

the current project drivers are insufficient to complete the task and could have to 

postpone the tendering process for some time until the issues are resolved. Due to the 

client's failure to consolidate requirements, the scope was amended after the contract 

was awarded. 

Further, respondent R10 stated, that at the initial stage, the client must have a sense of 

knowledge regarding the occurring acquisition process of the land. On the other hand, 

the client's funding concerns and budget allocation should be a well-known 

consideration at the initial stage. If the client has not fully discovered the details of the 

two concerns described above, it is the client's primary responsibility to maintain some 

prescriptions in case future risks arise as a result of these issues. It will make it easier 

for the client to deal with issues, particularly when it comes to scope changes. 

However, as the client was unable to meet those requirements in the current scenario, 

based on the situation forced to deal with the issues after the contract was awarded and 

re-adjust the scope. As a result, perceptions of unforeseen risks are an important 

management tool for reducing scope indeterminacy in public building projects. 

In addition to the previously mentioned strategies, the responders proposed new 

strategies that are in line with the scenario. Due to the influence of political concerns 

on the project, it has been delayed. These issues can be mitigated by reducing the 

impact of political influences to the public institutions. As a result, careful 

consideration management technique shall be applied for public-building projects to 

deal with scope indeterminacy. 

Furthermore, Analyse the project scope with the budget allocation properly is another 

key strategy for the above scenario. Analysing the budget and scope of the project 

always guarantees that the project delivery is achievable. As a result, no scope changes 

will be made during the construction period. 
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Moreover, respondents also suggested some of the common strategies which can be 

applied to public building projects. Understanding the client’s vision properly, being 

unambiguous, being accurate and taking both preventive and corrective actions are 

some of the common strategies that can be used as management tactics in the initial 

design stages of the project to reduce the impact of scope changes during the 

construction stage. Further, Prescriptions for client change, Prescriptions for unclear 

scope, Consideration of specification, Consideration of customer satisfaction, and 

Review deliverables are other common tactics used by Contractors to reduce scope 

changes in public building projects to a minimum. 

Accordingly, 17 strategies were discovered connected to public building projects, 

including two new tactics, after considering all of the above methods, and the overall 

result was based on the thorough responses provided by Respondents R9 to R12 in 

case CS. C. 

Case CS. D – Most Prominent Management Strategies to minimise scope project 

scope indeterminacy 

According to respondents R13 to R16, the additional floor was implemented in the 

provided case since the requirement had not been effectively identified at the outset. 

If the customer had conducted a thorough feasibility analysis at the initial stage, the 

paucity of land would have been noted, and scope changes would have been avoided 

by adding the new floor when the design was finalised. The requirement identification, 

on the other hand, did not go as planned, resulting in scope indeterminacy in the project 

after 50% completion. As a result, to mitigate the impact of scope changes, proper 

requirement identification is critical in scope management. 

As previously stated, discussions held during the early stages of a construction project 

have a considerable impact on the scope of the project. Unavoidable scope changes 

occurred as a result of the lack of discussion about the site's restricted land resources 

in the provided circumstance. As a result, according to respondents R13 and 14, 

communicating what to do and how to deliver the outcomes early on is a strong scope 

management method for dealing with scope indeterminacy in public building projects. 
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Furthermore, the challenge in the presented scenario was the scarcity of land. 

However, respondent R13 noted that the customer has to identify the problem early on 

and then combine the requirements based on the possibilities available at the time. The 

additional floor would not have been added to the design as a scope change if the 

requirement had been correctly consolidated at the design stage. However, after the 

project reached 50% completion, some of the work had to be halted due to a lack of 

coordination between the parties. As a result, consolidating requirements reduces the 

influence on project scope indeterminacy, allows for proper integration of needs, and 

allows for the optimal design at the design stage. 

Respondents R14 and R15 reported that the scenario's scope changes came as an 

additional floor to the scope. However, as a result of this addition, some of the works 

were put on hold or omitted. In the above circumstance, R15 indicated that both 

addition works and omissions constitute scope changes. As a result, these omissions 

should be minimised to keep scope changes in public building projects to a minimum. 

As a result, avoiding work omission and duplication is an important management 

strategy for reducing the impact of scope indeterminacy. 

Furthermore, respondent R13 indicated that, the client must be aware of the project's 

land scarcity difficulties before the construction start. On the other hand, if the land is 

limited, it is the responsibility of the client to discuss the additional tasks to be 

performed during the design stage. If the client has not fully understood the nuances 

of the two problems mentioned above, it is the primary duty of the client to keep some 

prescriptions on hand in case future unforeseen risks occur as a result of these issues. 

It will make dealing with concerns for the client easier, especially when it comes to 

scope changes. Hence, perceptions of unforeseen risks are an important management 

strategy for reducing scope change in public building projects.  

Moreover, according to respondent R13, measuring performance, is an important 

management method for reducing scope indeterminacy in public building projects. If 

the consulting party had conducted a continuous performance check, the scarcity of 

land would have been discovered at the beginning of the construction process. Instead, 

the problem was discovered after the work had reached 50% completion. As a result, 
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establishing a performance measure in public building projects is a vital technique for 

avoiding scope indeterminacy. The respondent R16, on the other hand, contended that 

performance audits in public building projects are extremely infrequent these days 

since the authority has not given them the attention it deserves. Therefore, these 

roadblocks should be avoided, and performance should be managed carefully to avoid 

scope changes in future projects. 

In addition to the aforementioned tactics, the respondent also mentioned other frequent 

strategies for public building construction projects. Understanding the client’s vision 

properly, being unambiguous, being accurate and taking both preventive and 

corrective actions are some of the common strategies that can be used as management 

tactics in the initial design stages of the project to reduce the impact of scope changes 

during the construction stage. In addition to that, identifying project Drivers, 

prescriptions for client change and prescriptions for unclear scope are some common 

strategies that can be used for any public building projects towards the scope 

indeterminacy.  

Based on the opinions given by Respondent R13 to R16, 18 management strategies 

were discovered related to the case and common public building projects to reduce the 

impact of scope changes.  

There are several common management strategies for public building projects that 

were suggested by 75% of all respondents, and the other factors may have both 

common and distinctive impacts on the given scenarios. The entire strategies of scope 

changes discovered from the case study analysis are depicted in the diagram below 

(Refer Figure 4.2). 
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              Very Common Strategies for Public Building 

Projects 
     

                                  

              Common Strategies for Public Building Projects      

                                  

Figure 4.2: Management Strategies for reducing scope changes in Public Building Projects 
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4.3 Phase II – Questionnaire Survey 

To achieve the fourth study objective, a questionnaire survey was conducted following 

the case studies analysis. One of the important aspects to address in the analysis is the 

impact of the causes on the Iron Triangle. During the first phase of the study, 27 

reasons associated with public building projects were identified and analysed from the 

case studies. However, the next step is to determine the Iron Triangle's influence as a 

result of these factors, which was met by the questionnaire survey. 

4.3.1 Objectives of Questionnaire Survey 

The impact of the Iron Triangle on public building projects is a significant factor to 

consider in the study. In order to produce the deliverable successfully and efficiently, 

time, cost, and quality are the most important considerations in every construction 

project. The goal of a questionnaire survey is to identify the most effective reasons for 

the Iron Triangle and assess their influence on time, cost, and quality individually. As 

a result of the case study research, a questionnaire survey was conducted to discover 

the impact and crucial causes that have a substantial impact on the Iron Triangle.  

4.3.2 Respondents of Questionnaire Survey 

The major sample of the questionnaire survey was made up of construction specialists 

who work in the field of public building construction. As a consequence, 50 

questionnaire questionnaires were issued to professionals with minimum 5 years of 

experience in public building projects, and 27 responses were obtained. Engineers, 

quantity surveyors, architects, and town planners were among the professions. The 

details of the respondents are as given in Table 4.5.  

Table 4.5: Respondents of Questionnaire Round 

No Professional  
Experience In 

Construction Industry 
No 

Experience in Public 

Building Projects  
No 

1 Engineers 

1 - 5 Years  - 1 - 5 Years  - 

6-10 Years  3 6-10 Years  4 

11-15 Years  5 11-15 Years  4 

16-20 Years  2 16-20 Years  2 

2 Quantity Surveyors 

1 - 5 Years  - 1 - 5 Years  - 

6-10 Years  2 6-10 Years  3 

11-15 Years  2 11-15 Years  1 

16-20 Years  2 16-20 Years  2 
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No Professional  
Experience In 

Construction Industry 
No 

Experience in Public 

Building Projects  
No 

3 Architects  

1 - 5 Years  - 1 - 5 Years  - 

6-10 Years  4 6-10 Years  5 

11-15 Years  3 11-15 Years  2 

16-20 Years  - 16-20 Years  - 

4 Town Planners  

1 - 5 Years  2 1 - 5 Years  2 

6-10 Years  2 6-10 Years  2 

11-15 Years  - 11-15 Years  - 

16-20 Years  - 16-20 Years  - 

Total    27   27 

 

4.3.3 Findings of Questionnaire Survey 

The Iron Triangle's components were to be ranked independently by respondents to a 

questionnaire survey. Each component, however, was examined separately using the 

data analysis technique RII, and the ultimate influence on the Iron Triangle was 

determined using the RII values obtained from each component. Further, studies of 

Peter et al., (2004) and Ameh (2010) have considered 0.7 as the cut-off value in their 

studies. However, the ranking of above studies was based on single scale. Even though, 

in this study, considering three scales, the cut-off RII value per component was 

considered as 0.8 and Total values of more than 2.4 were selected as the causes 

which have a high impact on the Iron Triangle in Public Building Projects. The 

influence on the Iron Triangle as a result of scope changes in public building projects 

is depicted in Table 4.6 below. 

Table 4.6: Most Impacted Causes for Iron Triangle 

No  Causes for Scope indeterminacy  
Time  Cost Quality  

Total  
RII RII RII 

1 Lack of Planning 0.914 0.857 0.800 2.571 

2 Lack of Concentrate on defining scope 0.886 0.914 0.771 2.571 

3 Unclear scope 0.886 0.886 0.714 2.486 

4 Lack of end-user inputs during the design stage 0.829 0.886 0.771 2.486 

5 Poor Decision Making 0.857 0.829 0.800 2.486 

6 impractical design 0.857 0.886 0.714 2.457 

7 Failure to reach customer expectations 0.743 0.943 0.771 2.457 

8 Unforeseen conditions 0.800 0.886 0.771 2.457 

9 Design deficiencies 0.743 0.800 0.886 2.429 

10 Project Priority 0.829 0.771 0.800 2.400 

11 Political Influences  0.857 0.857 0.686 2.400 

12 Poorly written scope 0.800 0.771 0.800 2.371 
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No  Causes for Scope indeterminacy  
Time  Cost Quality  

Total  
RII RII RII 

13 Client Change 0.800 0.829 0.743 2.371 

14 Poor effort estimation 0.800 0.829 0.743 2.371 

15 Technological uncertainty 0.743 0.800 0.800 2.343 

16 Scopes may be ambiguous 0.771 0.829 0.743 2.343 

17 Change Cost 0.686 0.800 0.829 2.314 

18 Lack of Clarity 0.743 0.800 0.771 2.314 

19 Communication and Coordination Gaps 0.771 0.771 0.743 2.286 

20 Quality Issue 0.686 0.771 0.800 2.257 

21 poor coordination between the other relevant authorities 0.857 0.714 0.686 2.257 

22 Lack of Motivation and Decision 0.743 0.743 0.743 2.229 

23 Changes in Legislations 0.714 0.743 0.714 2.171 

24 Project Risk 0.714 0.714 0.714 2.143 

25 Changes in regulation 0.771 0.657 0.686 2.114 

26 Poor Performance  0.686 0.686 0.686 2.057 

27 Less effort on defining scope 0.629 0.657 0.657 1.943 

 

According to the findings, the first key cause that has a substantial impact on the 

project Iron Triangle in scope indeterminacy is a lack of planning. In public building 

projects, time is the most impacted component due to a lack of preparation, and the 

other two components have a similar significant impact on the project due to the cause 

of scope changes.  

The Iron Triangle suffers from a lack of coordination when it comes to determining 

scope. Due to difficulties in defining scope, a variety of scope changes may occur, with 

the cost having the most important impact. Furthermore, the project Iron Triangle has 

a similar affinity for unclear scope, as seen by the findings of the questionnaire survey.  

Lack of end-user inputs during the design stage was derived as a new cause from the 

case study analysis and it has severe impact on the project Iron Triangle towards the 

scope indeterminacy. Time and cost are the most impacted components in this case 

compared to the quality.  

According to the results of the questionnaire survey, poor decision-making has a major 

impact on the project Iron Triangle. Furthermore, impractical designs are another 

major factor that has a substantial impact on the project Iron Triangle. In this case, 

when compared to the quality of public building projects, time and cost are the most 

influenced causes. 
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As previously said, end user expectations are an important factor to consider in public 

building projects as the authority has a substantial impact on the project scope. Failure 

to reach client expectations, on the other hand, will inevitably lead to scope changes 

in these types of projects. Not only that, this cause has a significant impact on the 

project Iron Triangle in terms of cost more than time and quality. 

Furthermore, an unforeseen condition has a significant impact on the Iron Triangle, as 

revealed by the results of the questionnaire survey. In comparison to the quality, time 

and cost are the most impacting factors. For example, the COVID 19 pandemic is one 

of the most prominent examples of an unforeseen event that had a variety of severe 

effects on project Iron Triangles in public building projects in last few years. In this 

scenario, the pandemic conditions had no severe impact on the quality of the 

productions. However, due to the pandemic conditions in the public building project, 

price escalation and duration increases were significant, as evidenced by the findings 

of the questionnaire survey. 

Design deficiencies and a lack of project priorities are two factors to consider at the 

design stage, both of which have damaged the Iron Triangle. This study's cause has an 

essentially similar impact on all of the components. 

Finally, political influence must be considered when evaluating the Iron Triangle's 

impact on Public Building Construction projects. In most situations, political 

difficulties had a major impact on time and expense when compared to the quality, as 

evidenced by the study's findings. 

In addition to that, causes; Poorly written scope, Client Change, Poor effort estimation 

have significant impact on project time. However, due to the impact is minor in terms 

of cost and quality, these causes have been removed from the list of the most impacted 

causes. 

Moreover, the causes; Client Change, Poor effort estimation, Technological 

uncertainty, Scopes may be ambiguous, Change Cost and Lack of Clarity have a 

significant impact on cost. However, due to the impact is minor in terms of time and 

quality, these causes have been removed from the list of the most impacted causes. 
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Furthermore, the causes; Poorly written scope, Technological uncertainty, Change 

Cost and Quality Issue have a significant impact on quality. However, due to the 

impact is minor in terms of time and cost, these causes have been removed from the 

list of the most impacted 

Based on the finding of the questionnaire survey, eleven number causes were identified 

as the most impacted causes for the Iron Triangle in Public Building Projects and can 

be illustrate as follows in Figure 4.3,  

 

Figure 4.3: Most Impacted Causes for Iron Triangle 

4.4 Additional Findings of the Research 

When it comes to minimise these effects of scope indeterminacy, correct scope 

implementation in public building projects can be found to be the root cause of projects 

of this nature. Therefore, based on the literature (guidelines & standard documents) 

and expert opinions that the study had as support, this research also has elaborated on 

how to accurately implement scope in public building projects. 

4.4.1 Process of Project Scope implementation in Government Projects 

Public projects in Sri Lanka have been implemented by public institutions. To 

implement the public projects, there are certain process need to be followed. The 

National Planning Department of Ministry of Finance allocate the funds from the 
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Government Treasury. To approval of the project, Initially the National Planning 

Department shall approve the Project Concept and the project scope. When approval 

of the project scope with concept the project cost shall be allocated by the Ministry of 

Finance. Budgetary allocation in Quarterly basis provides for the implemented Agency 

according to the financial requirement and cash flow. Following figure 4.4 explains 

correct the procedure through a detailed diagram.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Budget allocation will be done by the ministry of finance for relevant ministries after 

approvals of certain procurement process and approvals as per the figure 4.4. For 

procurement process, apply Government Procurement Guidelines (NPD) and Manual 

Project concept with the 

Project Scope 

Through Approval of 

the Relevant Ministry 

and line agency 

National Planning 

Approvals 

Cabinet Approval 

  

Public Project Implementation  Funds Allocation by 

Treasury 

Observations and Relevant Ministers and approvals 

Project Scope /Concept Proposal with Preliminary 

Project Estimate 

Approval of Head of the Department/Director 

General, Approvals of Secretary, Approval of 

Minister 

Preparation of concept plan with project scope 

including relevant technical studies and pre-

feasibility report. 

 

Figure 4.4: Government project Implementation Process 
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for work and services public project implementation. There are certain financial limits 

and authorities for project implementations.  

According to the Procurement Guideline Reference 8.13.4 project scope changes 

/Variation to the public project very high burden to the government. Therefore, 

Procuring Entity must ensure that to minimise the scope changes. According to that all 

professionals involved in the project team shall responsible to effort minimise the 

government project scope changes. 

4.5 Discussion  

To fulfil the first objective of the study, a comprehensive literature review was 

conducted, which critically examined the phenomenon of indeterminacy in scope 

definition in the context of building projects. Furthermore, objectives 2 and 3 were 

partially fulfilled as a result of the literature review, which was based on previous 

research on scope indeterminacy. 

4.5.1 Causes of Scope Indeterminacy  

A thorough literature review was conducted to identify the main causes of scope 

indeterminacy in all types of building projects. However, the fundamental objective 2 

is to identify the reasons for scope indeterminacy for the Public Building Projects. The 

data analysis was carried out along with case study reviews by experts in the Public 

Building Sector to achieve the stated aim of the objective.  

Before the data analysis, the literature review identified 30 causes related to the general 

construction. The 30 causes of scope changes were determined utilising 45 references, 

and they applied to many types of building projects. 

According to the Public Building Projects, 27 causes for scope indeterminacy were 

discovered as a result of the data analysis. As a consequence of the case study analysis, 

6 additional causes were discovered among the 27. The remaining 23 causes were 

discovered through a literature review of construction projects in general. As a result, 

objective 2 was achieved, with 23 causes derived from the literature study and six 

additional causes derived from the data analysis findings. 
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4.5.2 Strategies to Minimise Causes of Scope Indeterminacy  

Prior to the data analysis, literature review discovered 41 strategies to minimise o 

handle scope indeterminacy of public building projects. The strategies were identified 

utilising 14 references which are applicable to different types of building projects.   

Based on the findings of the investigation, 34 strategies for dealing with scope 

indeterminacy in public building projects were discovered. As a result of the data 

analysis, 12 novel strategies were discovered. The remaining 22 strategies were 

identified in the literature review relating to general construction projects, and they 

can be used to public budding projects as well, according on the data analysis results. 

4.5.3 Impact on Iron Triangle  

Accordingly, 11 causes were found as having a significant impact on the study's Iron 

Triangle Performance. Comparing the final outcomes of the study with the literature 

finding, the following table elaborates the compare and contrast of most severe causes 

of the study with the literature findings.  

Table 4.7: Compare and Contrast Literature Findings and Study Findings 

# 
Causes for Scope 

indeterminacy  

Stud

y 

Find

ings  

Literature Findings  

1
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

9
 

1
0
 

1
1
 

1
2
 

1
3
 

1
4
 

1 Lack of Planning √                             

2 
Lack of Concentrate on 

defining scope 
  √     √       √     √       

3 Unclear scope     √   √ √             √     

4 
Lack of end-user inputs 

during the design stage 
√                             

5 Poor Decision Making √                             

6 impractical design       √         √             

7 
Failure to reach 

customer expectations 
            √ √   √       √   

8 Unforeseen conditions       √           √           

9 Design deficiencies √                             

10 Project Priority           √         √       √ 

11 Political Influences  √                             

1 - Zowghi&Nurmullani (2002); 2 - Gurlen (2003); 3 - Chan and Kumaraswamy (2002); 4 - 

Amoatey& Anson, (2017); 5 – Turk (2010); 6 - Bhise, (2013); 7 - Winuk, Gorschek, &Callele, 

(2016); 8 -Williams S., (2006);  9 - Bjarnason, Winuk, &Regnell, (2010); 10 - Wohlin& Andrews, 

(2001); 11 - Sauer, (2009); 12 - Muhammad Nabeel Mirza et al (2013); 13 - Berry, Czarnecki, 

Antkiewicz, & Abd-El-Razik, (2010); 14 -Williams, Vaughn, & Williams, (2006) 
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Based on the table, Lack of end-user inputs during the design stage, Design 

deficiencies, Poor Decision Making, Lack of Planning and Political Influences are 5 

of the 11 causes that have a high Iron Triangle impact and were discovered as novel 

causes for the study through data analysis. 

The remaining 6 causes with a high impact on the performance of the Iron Triangle 

were determined through a literature analysis based on prior studies on scope 

indeterminacy for various types of construction projects. 
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5. CONCLUSIONS AND RECOMMENDATIONS  CHAPTER 05 

5.1 Introduction 

Public building projects are one of the most important types of construction projects 

in Sri Lanka, contributing a significant impact to the annual GDP of the country. Due 

to the importance of Public Building projects, it is a top priority to manage them 

according to effective Iron Triangle performance. Therefore, this chapter discussed the 

ultimate aim of the study; impact of scope definition indeterminacy on Iron Triangle 

performances in public building construction projects and objectives which have 

achieved through the data analysis. Further, to enhance the effectiveness of public 

building projects, this chapter has provided appropriate recommendations with further 

study options.   

5.2 Conclusion  

The study aimed to investigate the impact of indeterminacy of scope definition on Iron 

Triangle performances in Public Building Projects. However, the aim was achieved 

through four number objectives which can be explained as follows;  

5.2.1 Objective 1: Critically review the phenomena of indeterminacy of scope 

definition in the context of construction projects 

The literature review was carried out to conduct a critical review of the scope 

indeterminacy. The importance of specifying the scope and the indeterminacy of scope 

impact on the project Iron Triangle were explored in the overall literature review. In 

addition, management solutions for reducing scope changes in general construction 

projects were discovered. Furthermore, using the literature evaluation, critically 

examined the effects of scope indeterminacy by measuring the impact of scope. 

5.2.2 Objective 2: Identify the causes behind the indeterminacy of project scope 

definition in Public Building Projects 

During the literature review, the main causes of scope indeterminacy were determined. 

The causes that were uncovered through the literature review, on the other hand, 

applied to all construction projects. As a result, a case study analysis was conducted to 

determine the causes of scope indeterminacy in Public Building Construction projects. 

There were 27 number causes found as a result of the findings. Ten number causes 
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were recognised as the most prevalent causes of scope indeterminacy, five number 

causes were classified as common causes, and the other twelve causes were classified 

as unique causes of scope indeterminacy. 

5.2.3 Objective 3: Develop strategies to minimise the impact of indeterminacy of 

project scope definition on Iron Triangle Performance in public sector projects. 

Objective 3, management strategies for scope indeterminacy in general construction 

projects was established through a literature review at the initial stage of the study. 

The number of strategies was raised to fifty-three after the case study examination. 

Finally, based on the findings, thirty-four management strategies for reducing scope 

indeterminacy in public building projects were chosen. Thirteen of the thirty-four 

tactics were labelled as Very Common Strategies for Public Building Projects, while 

the remaining twenty-one were labelled as Unique Strategies for Public Building 

Projects. 

5.2.4 Objective 4: Appraise the impact of indeterminacy of project scope 

definition on Iron Triangle Performance in public sector projects 

The cause of scope indeterminacy in public building projects was chosen as the 

primary driver in order to determine the Iron Triangle impact while assessing the 

influence of scope indeterminacy on the Iron Triangle. Based on the findings of the 

survey, eleven causes with a high Iron Triangle impact were chosen as the most 

severed causes of Iron Triangle in public building projects. The causes are as follows: 

Lack of Planning, Lack of Concentrate on defining scope, Unclear scope, Lack of end-

user inputs during the design stage, Poor Decision Making, impractical design, 

Failure to reach customer expectations, Unforeseen conditions, Design deficiencies, 

Less Project Priority and Political Influences. 

5.3 Recommendations  

The final conclusions can be utilised to guide Public Building projects in managing or 

reducing the impact of scope indeterminacy. Furthermore, understanding the causes of 

scope indeterminacy allows for a better understanding of the effects that can occur on 

the Iron Triangle in Public Building Construction projects. 
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When analysing the sources of scope impertinency, it is recommended that the 

influence of these factors be reduced and that suitable standards for properly defining 

scope be followed. Furthermore, the causes that have a significant impact on the 

project Iron Triangle can be minimised using the strategies discovered during the 

investigation.  

Furthermore, it is the primary responsibility of the deifying scope to give proper 

priority to minimising errors and adhering to specifications. And since public building 

projects are strongly linked with the government, which need follow a strict code of 

ethics to ensure that the project runs well. In order to retain the good being in the Public 

Building Projects, political influences should be greatly reduced. 

Further, the following recommendations can also be suggested as a result of this 

research. 

• Project scope must be finalised by the relevant professionals at the right time with 

accurate budget. 

• Before finalise the Project scope the project team must gather the relevant 

information such as priority of the project, urgency, national requirement. 

otherwise, public money can be wasted for unnecessary 

• Before finalise the project scope, stakeholder’s analysis must be complete. All 

stakeholders must aware of the project scope before start of the project 

• An effective project management and control system must be use for all types of 

projects. 

▪ Planning and Building Regulation shall be updated within reasonable period 

▪ Proper Project planning can reduce the Scope changes during the implementation 

stage. 

▪ Proper project management tools need to be introduced to manage the public 

projects. 

▪  Proper attention to force majeure situation needs to be provide when doing the 

feasibility study, 
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▪ Political influences can be greatly reduced when apply the good Governance in the 

procurement Process 

5.4 Limitations of the Study 

The research was conducted in relation to public building projects. As a result, the 

goals may be limited to public building projects as compared to other construction 

projects. However, in some cases, the findings can be applied to other construction 

projects as well. Furthermore, cases were chosen in conformity with the Sri Lankan 

environment. As a result, the analysis was limited to the Sri Lankan context. 

5.5 Further Researches  

Some more research areas can be highlighted as a guide for researchers in this field in 

order to improve the effectiveness of the Public Building projects  

• Improve Iron Triangle Performance from Early-Stage Precautions in Public 

Building Projects  

• Influence of Extension of time claims due to scope indeterminacy of Public 

Building Projects  
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ANNEX I - INTERVEIW GUIDELINE  

1. Aim of the study – 

2. This research aims to investigate on the Impact of indeterminacy of scope 

definition on Iron Triangle performance in Public Construction Projects. 

 

3. Objectives of the study-  

• Critically review the phenomena of indeterminacy of scope definition in the 

context of construction projects 

• Identify the causes behind the indeterminacy of project scope definition in 

Public Building Projects 

• Develop strategies to minimise the impact of indeterminacy of project scope 

definition on Iron Triangle performance in public sector projects. 

• Appraise the impact of indeterminacy of project scope definition on Iron 

Triangle Performance in public building projects 

 

4. Details of Respondent  

❖ Profession: …………………………………………………………………….. 

❖ Designation: …………………………………………………………………... 

❖ Number of years of experience in the Construction Industry: …………….. …. 

❖ Number of years of experience in Public Building Projects: …………………. 

❖ Date: 

…………………………………………………………………………… 

❖ Case Code: …………………………………………. 

 

5. General Perception  

❖ What are the special features of Public Building Projects compared to other 

construction projects?  

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………
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…………………………………………………………………………………

…………………………………………………………………………………

…………………................................................................................................. 

 

6. Select the causes for above case from the list below? 

No Causes for Changes in Scope Applicability for the Case 

1 Project Priority  

2 Lack of Motivation and Decision   

3 impractical design  

4 labor shortages  

5 Project Risk   

6 Quality Issue   

7 Lower Productivity   

8 Failure to reach customer expectations   

9 Poor effort estimation   

10 Increase effort   

11 Slow down project Progress  

12  poor performance  

13  unforeseen conditions  

14 technological uncertainty  

15 Unclear  

16 Change Cost   

17 Project Resources  

18 Error generation rate   

19 Poorly Written  

20 Effort wasted  

21 Project Failure  

22 Lack of Clarity   

23 scopes may be ambiguous  

24 Changes in Legislations   

25 Changes in regulatory  

26 Client Change  

27 Rework  

28 Delays in Schedules   

29 Lack of Concentrate on defining scope  

30 Communication and Coordination Gaps   
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7. What are the additional causes according to your opining for 

the above case?   

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………………………………………………………….…  

 

8. Select the proper scope management strategies for above case 

from the list below? 

No Scope Management Strategy 
Applicability for 

the Case 
 

1 Identify requirements properly     

2 Identify Stakeholders    

3 Identify Project Drivers     

4 Examine the Scope Statement    

5 
Queuing Theory - reducing the impact of waiting periods of critical 

work packages 
   

6 considerations of time    

7 Communicate what to do and how to deliver the results    

8 Identify both activities and results    

9 Consolidate requirements    

10 Consideration of budget    

11 Complete prevention of a scope    

12 project manager needs to be vigilant    

13 Facilitate the assignment of roles and responsibilities    

14 Avoid the omission of tasks and their duplicity    

15 Guide the realization of both budget and schedule    

16 Document learned lessons    

17 Reference improvement processes    

18 understand the client’s vision properly    

19 Be unambiguous    

20 Be accurate     

21 Take both preventive and corrective actions    

22 
Analyse requested changes impact, studying its conditions and 

traceability 
   

23 Influence factors that cause scope changes    

24 Prescriptions for client change.    

25 Prescriptions for unforeseen risks    
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No Scope Management Strategy 
Applicability for 

the Case 
 

26 Prescriptions for unclear scope    

27 Define both work and deliverables    

28 Analyse requirements providers    

29 Study agreed requirements impact    

30 Examine assumptions and constraints    

31 Consideration of specification     

32 Consideration of customer satisfaction    

33 maintaining status quo within the organization.    

34 

 Include both intermediate and final deliverables characteristics, 

specifications and acceptance criteria, preliminary cost estimates and 

schedule milestones 

   

35 Integrate changes control    

36 Facilitate impact analysis and communication    

37 Measure performance     

38 Identify variations    

39 Get a formal acceptance    

40 Review deliverables    

41 Ensure agreed changes are properly processed    

 

 

9. What are the additional management strategies according to 

your opining for the above case?   

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………………………………………………………….… 

10.  Additional Comments for improve the study?   

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………………………………………………………………………… 

Thank You  
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ANNEX II - QUESTIONNAIRE 

1. Aim of the study – 

This research aims to investigate on the Impact of indeterminacy of scope 

definition on Iron Triangle performance in Public Construction Projects. 

 

2. Objectives of the study-  

• Critically review the phenomena of indeterminacy of scope definition in the 

context of construction projects 

• Identify the causes behind the indeterminacy of project scope definition in 

Public Building Projects 

• Develop strategies to minimise the impact of indeterminacy of project scope 

definition on Iron Triangle performance in public sector projects. 

• Appraise the impact of indeterminacy of project scope definition on Iron 

Triangle Performance in public building projects 

 

Designation  

Profession  

Experience in Construction 

Industry 

☐1-5        ☐5-10        ☐10-15         ☐15-20                  

☐20-25       ☐ more than 25    

Experience in Public 

Building Projects 

☐1-5        ☐5-10        ☐10-15         ☐15-20                  

☐20-25       ☐ more than 25    
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3. Rank the following causes according to the impact on iron triangle for each 

section. Please refer to the scale given below. 

1 – Very Low Impact  

2 – Low Impact 

3 – Average Impact 

4 – High Impact 

5 – Very High Impact  

 

No 
Causes for 

Scope Changes 

Impact on Iron Triangle 

Impact on Time Impact on Cost Impact on Quality 

1 
Less Project 

Priority 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

2 

Lack of 

Motivation and 

Decision 

① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

3 
impractical 

design 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

4 Project Risk ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

5 Quality Issue ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

6 

Fialure to reach 

customer 

expectations 

① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

7 
Poor effort 

estimation 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

8 Increase effort ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

9 
Poor 

performance 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

10 
Unforeseen 

conditions 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

11 
Technological 

uncertainty 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

12 Unclear scope ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

13 Change Cost ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

14 Poorly Written ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

15 Lack of Clarity ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

16 
Scopes may be 

ambiguous 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

17 
Changes in 

Legislations 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

18 
Changes in 

regulatory 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

19 Client Change ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

20 

Lack of 

Concentrate on 

defining scope 

① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

21 
Communication 

and 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 
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No 
Causes for 

Scope Changes 

Impact on Iron Triangle 

Impact on Time Impact on Cost Impact on Quality 

Coordination 

Gaps 

22 

Lack of end-user 

inputs during the 

design stage 

① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

23 

poor 

coordination 

between the 

other relevant 

authorities 

① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

24 
Design 

deficiencies 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

25 
Poor Decision 

Making 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

26 Lack of Planning ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

27 
Political 

Influences 
① ② ③ ④ ⑤ ① ② ③ ④ ⑤ ① ② ③ ④ ⑤ 

 

Thank you. 

 

 




