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An Investigation of Project Procurement Strategies and Project Cost of Water
Supply Projects in Sri Lanka

ABSTRACT

The efficient management of capital investment costs is crucial for the successful
execution of construction projects, particularly in the context of water supply projects.
The selection of an appropriate procurement strategy can significantly impact capital
investment costs. This study investigates the procurement strategies employed in water
supply projects in Sri Lanka and examines their influence on achieving value for
money. To conduct this investigation, a qualitative methodology is employed, which
includes an extensive review of literature, industry practices, and expert opinions.
Based on the comprehensive findings, the study provides several Kkey
recommendations for future water supply projects. Firstly, the traditional procurement
method (design-bid-build) is recommended for its proven effectiveness in minimizing
hidden costs and facilitating thorough investigations during the pre-contract phase. In
contrast, the design build method and unsolicited proposals is discouraged due to its
higher costs and inherent challenges in risk management. Moreover, the study advises
against the use of unsolicited proposals due to their elevated costs and their tendency
to prioritize social benefits over economic viability. Instead, it suggests adopting a life-
cycle costing approach, which allows for a holistic assessment of the total cost of
ownership and enables the selection of cost-effective procurement strategies. By
implementing these recommendations, the study aims to support industry practitioners
in optimizing project outcomes, reducing cost overruns, and minimizing delays.
Furthermore, it emphasizes the importance of delivering sustainable and economically
viable water supply projects. The findings of this study hold significant value for both
practitioners and policy makers involved in water supply projects in Sri Lanka. By
utilizing the insights gained from this research, they will be able to make informed
decisions and enhance the overall success of future water supply projects in the

country.

Keywords: Capital Investment, Life-cycle costing, Project procurement strategies,

Water supply projects



TABLE OF CONTENT

DECLARATION . ...ttt ettt I
ACKNOWLEDGEMENT ...ttt I
DEDICATION . ...t "
ABSTRACT e v
TABLE OF CONTENT ...ttt X
LIST OF FIGURES. ... e X1V
LISTOF TABLES. ... .. oot b\
ABBREVIATIONS ...t XV
CHAPTER OL .ttt ettt n e be e e nee s 1
1. INTRODUCTION ..ot s nee 1
1.1  Background of the STUAY ........cccoviiieiieieciece e 1
1.2 Statement of the Problem ... 4
1.3 AIM and ODBJECLIVES .......ooieiiiiiee e 5
1.4 Significance Of the STUAY ......cccvoiiiiiiie e 6
1.5  Limitations 0f the STUAY ........ccoveviiiiiiiicc e 7
1.6 Research Methodology ........cccooveiiiiiiiiecie e 8
1.7 Chapter BreakaOWN ........cuoiiiiiiiiiieiieie et 9
CHAPTER 02 ...ttt sttt 10
2. LITERATURE REVIEW ... 10
2.1 INTrOAUCTION ..o 10
2.2 Public procurement SYStEMS ......ccveiveiiereeieseeseeste e e steeee e e see e sraenees 11
2.3 Types of Bidding in ProCUrEMENT ..........cceecueiiiieeiiesiese e esee e 12
2.4 Procurement Methods............cooiiiiiiiiicee e 12
2.4.1  Traditional Procurement Method .............ccocoiiiiiiiiiiiice 13
2.4.2  Design and BUild...........cccooiiiiiiiiieiiecicc e 14
2.4.3  UnSOlicited ProposalsS..........ccceiveieiiieiiiic et 15



244 TUIMNKEY cooeeece ettt nte e nnaene s 16

2.4.5  Contractor FINANCING.......ccoiiieriieie et 17
2.4.6  Public Private Partnership (PPP)......ccccciiiiiiinienieiece e 17
24.6. A SWISS ChalleNge ......ccveiiiiec e 19
246.B BOO (Build-Own-Operate) Procurement Method.............cccccoevveiennnne. 19
246.C BOT (Build-Operate-Transfer) Procurement Method..............ccccccveunne. 20
24.6.D BOOT (Build-Own-Operate-Transfer)..........ccccoveveveiivevevesiece e 20

2.4.7  Comparison of Procurement Approaches in Infrastructure Projects.... 21

2.5 Project Cost Estimation and Management ...........ccccevvevveresieeseeresiieseeniens 22
2.5.1  Capital Cost of Water SUpply Projects........cccocuverieneninieeiesieseeias 23
2.5.2  Design and ENgiNEering COStS ........cceririerieerieniiesienie e siee e 24
2.5.3  CONSIIUCLION COSS ....veviiiiiiiiriieieeie ettt 25

253 A Land ACqUISITION COSES .....cuvevieiiieieiie e 25
253.B MALEFTAL COST......eeeeeeeeeee et 26
253.C EQUIPMENT COSES ...t 26
253.D LADOUF COSES ...ttt 26
253.E INAIFECT COSES ..ttt 26
2.5.4  Risk Management in Project EStimation..........c.ccooevviiiiinnenieneennns 27
254 A Benefits of risk-based estimating...........cccccevevviieve i 27
254.B Risk Identification of Projects...........cccovvriieiirciiiince e 28
254.C Risk Assessment Of PrOJECES ......cccveivviieveiecc e 28
254.D Methods of Risk Mitigation or Avoiding ..........cccccevvvvivevevii i 28
254 E Assessment of Pricing RisK..........ccocooiiiiiiiicee 29
254.F Contingencies and Risk Management...........ccceovevveieninineneneneieeeins 29
2.5.4.G  Contractual Provisions for Risk Allocations and uncertainties.............. 30

2.6 PrOJECE COSIS...uiiiiieiiiiisiesieeie sttt ettt e e sraeaeenaenraeee s 30

2.7 Procurement Method Selection ...........cccooviiieiiiiiiiiece e 31

2.8  Relationship between Procurement Methods and Project Costs................. 31

2.9  Case Studies and Examples of Procurement Methods and Project Costs in

Water SUPPIY PTOJECLS .....veiveeiiee ettt 32

2.10  Chapter SUMMAIY ......c.cciveiiieieiieseeiesee e eee e se e eesae e sreeseesnaesraenees 33

Xi



CHAPTER DS ... e 35

3. RESEARCH METHODOLOGY .....cooiiiiiiiiieiie e 35
3.1 INEFOTUCTION ..o 35
3.2 RESEAICN DESIGN ...cviiiieiiiitieiiee et 35
3.3 RESEAICN PrOCESS ...ttt 36
3.4 Data COlECHION ..o 37
3.5 Data ANAIYSIS ..o 38
3.6 Ethical ConSIAEratioNS. .........ccuiiiiiieiiieiese e 39
3.7 Chapter SUMMAIY .....cceoiiiieiieie ettt st see e sre e e 40

CHAPTER D4 ...ttt 42

4. DATAANALYSIS AND DISCUSSION .....ocoiiiiiiiiiiiieieeeee e 42
A1 INFOTUCTION ..ot 42
4.2 Selection of eXPert INEIVIEWENS ........cccceieeieerie e 42

4.2.1  Profile of the Selected EXPErtiSe.......ccccvvirirniiieiiniieese e 42
4.3 Procurement Strategies in Water Supply Projects..........cccooeveninnininnnnnn. 45

4.3.1  Different procurement strategies, including Traditional Procurement

Method, Design and Build, and Unsolicited Proposals ..........ccccccoovvviiiniiennnnne. 45
4.3.2  Traditional Procurement Method...........cccoviiiiiiiinnine e 46
4.3.3  Design and Build ProCurement .............ccocevernieieninnennesee e 47
4.3.4  Unsolicited Proposals...........cccceeveiiiiieiieiiciie e 49
4.3.5  Other Procurement Methods ...........ccocviiiiininiiicesene e 50
4.3.6  Positive and negative aspects of each procurement strategy ............... 51
4.3.7 Importance of transparency in ProCUremMent ...........ccooceeveereeneereeseeees 95
4.4 Influences on Project Cost and Hidden COStS .........cccovvvvevvereiieieein e 56

4.4.1  Influence of funding sources and associated proposals on project costing

4.4.2  Differences in repayment periods and interest rates based on funding

Y0 10 (1< 57



4.4.3 Hidden costs related to insurance, risk factors, and importation of
AU T PSSP UPOPRSN 58

4.5  Impact of Procurement Strategies on Project COSt.........ccveveverieenieiinnnene. 60

45.1  Comparison of traditional measure and pay method, design and build,
and unSolicited ProPOSAlS........ccveiiiiiiieeee e 60

45.2  Considerations for using the latest technology and the need for good data

aNd eVAlUALION CIIEIIA. ... ivvveeeeieiet e 60
4.5.3  Challenges in mixing different procurement methods...............c......... 61

4.6  Time and Quality Management ISSUES .........ccccuvreerverieseeneeiesieseesee e 61
4.7 Discussion OF FINAINGS .....coveiiiiiiiiiiee e s 63
4.8 Relationship between Procurement Strategies and Project Cost................. 64
CHAPTER DS ...t 66
5. CONCLUSION AND RECOMMENDATIONS ... 66
5.1  Chapter INtrodUCTION........ccveiiee e ae s 66
5.2 Overview of Research ODJECtIVES .........ccceiveiiiieieee e 66

5.3  Objective 1 — Identify different procurement strategies used globally with

particular reference to water SUPPlY ProJECES.......ccvvvieivecieiie e 67

5.4  Objective 2 — Identify the existing problems associated with identified
procurement strategies in water SUPPlY ProjJECES ......ccovveieiieiiieiicie e 67

5.5  Objective 3 — Evaluate the positive and negative impacts of different

procurement strategies on the project cost of water supply projects..........c.cccoeu... 67

5.6  Objective 4 — Analyse the relationship between procurement methods and

project costs in water SUPPIY PrOJECTS......eiiiiieiiiie e 68
5.7  Recommendations for Industry Practitioners.............cccoccevvenveneenesiinseennnns 68
5.8  Recommendations for Further Research ...........cccocvveiiiiiii i 70
REFERENCES. ... ..ottt bbb 72
APPENDICES ...t sttt 80
APPENDIX | = INTERVIEW GUIDELINE ........cccoiiiiiiiiiieeene s 80

Xiii



LIST OF FIGURES

Figure 3.1: RESEArCH PrOCESS ......cciveiiiieiieeie ettt 37
Figure 4.1: Interviewers Responds for Procurement Strategies.........cccccvevvvrvvererennenn 45
LIST OF TABLES

Table 2:1: Comparison of Procurement APpProaches..........ccccooeveiiiienieneniieseennens 21
Table 4:1: Profile of the selected ReSpONAENts............ccceverieiieiiiniie e 43
Table 4:2 Advantages and Disadvantages of Selected Procurement Methods........... 54

Xiv



ABBREVIATIONS

BOO

BOOT

BOT

CBA

EIA

EPC

GOSL

ICB

IT

ITT

NCB

NPA

o&M

PM

PPP

QS

R&D

Build-Own-Operate

Build-Own-Operate-Transfer

Build-Operate-Transfer

Cost-Benefit Analysis

Environmental Impact Assessment

Engineering, Procurement, and Construction

Government of Sri Lanka

International Competitive Bidding

Information Technology

Invitation to Tender

National Competitive Bidding

National Procurement Agency

Operation and Maintenance

Project Manager

Public-Private Partnerships

Quantity Surveyor

Research and Development

XV



