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ABSTRACT

The Sri Lankan government allocates a significant amount of its yearly capital
expenditure toward road infrastructure projects. Since the end of the war terror in 2009,
the Road Development Authority (RDA) has invested around 6% of the government's
total construction budget for road projects. A significant proportion of financial
resources voted for Provincial Councils, and nearly one-third of what RDA obtains has
been committed to road infrastructure expansion.

When assessing the economic feasibility of a particular road section, a threshold Project
Impact Rate of Return, EIRR (Economic Internal Rate of Return), of 9%-12% is
typically used. Given the country's GDP (Gross Domestic Rate), this would be a
substantial amount of money for a developing country like Sri Lanka. So, determining
how effectively capital funds are provided in contrast with the benefit utilization is
critical for a sustainable economy. Moreover, the per capita expenditure under transport
administrative overheads is drastically high in the country, creating an unsustainable
expenditure for the government of Sri Lanka with a fragmented setup in road
construction. This study shows whether these road investments have effectively
materialized in the last decade toward the country’s sustainable economic growth.

The data collection for the study was done through primary and secondary data
collections mainly focusing on RDA, PRDA, and rural road projects. In the
methodological approach, the performance of road sector investments over the previous
decade was analyzed with an emphasis on how money was transferred for road network
construction. Identification of how total investments were aggregated across multiple
state agencies in Sri Lanka was carried out along with a multi-year benefit calculation
in comparison with VOT (Value of Time), VOC (Saving on Vehicle Operating Cost),
and Accident Cost Saving. Funding patterns and scenarios were established while
investment distribution by province, road class, and geographic locations was
considered to compare the GDP growth rate of each province and subsequently to
identify growth potentials in respective areas. The calculation was done considering the
total expenditures where all these projects would have been feasible under a Minimum
EIRR of 9-12%. The study determined whether these projects could provide the
expected benefits for the country and if it is reflected in the natural GDP Growth rate.
The Macro-Economic approach of the Harrod—Domar (HD) Model of Economic

Growth and Development Theory was applied to this concern.
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Descriptive statistics were carried out in the context of project EIRRs, financial
investments, NPV, road length, and road class wise, and subsequently, several
relationships were developed. The findings revealed that predicted benefits in the road
sector over the previous decade have been overstated since the underlying assumption
of estimated economic benefits, that would convert into economically productive
activities and economic growth has not been properly materialized. The research
findings are beneficial in prioritizing which road investments with adequate growth
potentials are yielding the highest return. Correspondingly, for understanding how
budget allocations could be done for the next 5-10 years so that there would be a better
return on investment, and diversifying road sector investments to yield the maximum
benefits for Sri Lanka. Additionally, the findings are advantageous to ensure whether
there is a better balance between infrastructures and sectors that will contribute to the

overall economic development of a particular area.
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Materialization, Sustainable Economy

v



ACKNOWLEDGMENTS

I would like to express my deepest gratitude to everyone who supported me throughout
the course of this research. First and foremost, I would like to thank my supervisor Dr.
H.R. Pasindu and my co-supervisor Dr. Yapa Mahinda Bandara for their invaluable
guidance, insightful comments, and unwavering support throughout this research
project. I am grateful for their expertise, encouragement, and patience, which helped me
to grow both academically and personally. I would also like to extend my sincere
appreciation to all the lecturers and officials in the Transportation Sector of the Civil
Engineering Department at the University of Moratuwa, Sri Lanka for their support, and

advice throughout.

I would also like to extend my sincere appreciation to all the officials and individuals
who generously shared their time, knowledge, data, and experiences, which made this
research possible. Without their contributions, this study would not have been possible.
Finally, I would like to thank my family (Thaththa, Amma & Malli) and friends for their
unwavering support and encouragement throughout this research journey. Their love
and support kept me motivated and focused, and I am grateful for their constant presence

in my life. Thank you all for your invaluable contributions to this research.



TABLE OF CONTENTS

DECLARATION ...ooiiiiiee ettt ettt e e ettt e e e et e e e eaaa e e e e e sabaaeeessaaaeaeenasseeesannsaeeeennnnns i
ABSTRACT ..ottt e e et e e e e st e e e e e tabeeeeetsaeeeessasaeeesnssaseeeassaeaeannes 1ii
ACKNOWLEDGMENTS ... .ttt et e e e et e e e s ata e e e e nnreeeeennraeaeeennes \%
LIST OF FIGURES . ... .ottt et e ettt e e e et e e e et a e e e enaaeeeeennsaeaeennnees X
LIST OF TABLES ... oottt e ettt e e et e e et e e e e e tta e e e esnnaeeeeenssaaeeennnneas xi
LIST OF EQUATIONS ...ttt e et e e et e e ettt e e e s s aata e e e esnsaeeeeennaaaeeennnneas xi
LIST OF ABBREVIATIONS ... .ottt ettt e ettt e e e aaaa e e e xii
LIST OF APPENDICES ...ttt e ettt e et e e e tve e e e ennaaeeeeasaaeeenes xiii
L. CHAPTER Lottt ettt e et e e e et e e e e naaaeeeessaeeeeennsaeeas 1
I. INTRODUCTION. ...ttt e e e e e e et e e e e sta e e e e s abaeeeesnasaeeeesssaeeeeennseeeas 1
1.1 S Te) e (0] 1116 USRS 1
1.2 Statement of the Problem & JUStifiCation.............coecuieeiierieiiiieciieieeieee e 2
1.3 RESCATCH AT ...ttt sttt s e steesseesseesseessaessaessaesseeneeseensees 4
1.4 RESEATCH ODJECTIVES ...vvevieeieiiieeiieeiecie e ste st e st ettt et e steesteesteesseesseessaessaesseesseeseenseesens 4
1.5 ResEArCh QUESTION .....cviiiiiiiiiieciee ettt et et e e et et eetee e aaeeeaneeeanas 4
1.6 Significance Of the STUAY .....ceeciieciieiieeee et seenseens 5
1.7 RESCATCH GAP....oeiiiiiiieciecte ettt e st e s et esseessaestaessaesseeseensaeseas 6
L7.1 PTACICE GAP -eeuveuieuieieiiieiinteet ettt ettt ettt ettt sttt sttt ettt et ebt bt e bt ebe bt besb e st et et e e ennennene 6

1.7.2 EMPIFICAL GAP ..vvoueeiiiiiiiitietiet sttt sttt ettt et b et b e bt be ettt nae e enennene 7

1.7.3  CONEXUAL GAD ..vviiiiiiriietieterie sttt ettt ettt ettt ettt ettt ettt e bttt e bt s bt se et be st e e ennennene 7

1.8 SCOPE OF the STUAY ....eviieiieieeie ettt ettt e e be e e e beesbeessesnseenseenseesseanseans 8
1.9 Limitations Of the StUAY .......cccveviiiiiiieieececeee e seees 9
1.9.1  Data Availability and Reliability ..........cccccoueririiriiiirininirirenectcteeetete et 9

1.9.2 TimeE CONSIIAINES ...cuveeuieireeieiietestteteetetestesteseee e estesteessesseessesseensesaeensesseessesssessesssensenssensesnsensesnsenns 9

1.9.3  EXtErNal FACIOIS ...ecveitieiieiieiieiieie ettt ettt ettt ettt ettt et e st e st e eseeneeeneensesseeseeneesseensessennsensens 10

1.9.4  Limited Stakeholder PerspectiVes........cccveruieieriieiesiieieeeete sttt esseeaesseenaesneas 10

1.9.5  ConteXtual SPECIIICIEY .. .eovtrverreriirtitintertetetetetett ettt ettt ettt ettt b e s s se e 10

| O O F:1 o173 51221 ) AU 11

B O 5 VN i N 2 2 PRSP 12
2 LITERATURE REVIEW ..ottt ettt vaa e 12



2.1 ROAA NEEWOTKS ...ttt ettt e e e s e st e e e e s e seasaseeeesesasnsaeeeesssnnnnnes 12

2.2 Performance in the Road SECtOT..........coiiiiiiiiiiiiiiie e 13
2.3 Impact of Road INVEStMENLS.........c.cccuieeiiiiiiieeie ettt eseenseens 16
0 T B O ] o To) 181111 A ] PP 17
2.3.2  Road Investments & Inventory RedUCtion............ccocveieriiierieie e 17
2.4 Road Investment APPraiSals..........cccvecuirriiriireiiiesieeieeie et esteeteeieereeseeseesbeebeeseesseeseenseens 18
2.4.1  CoSt Bene it ANALYSIS......eeouirieriieiesiieiesieete ettt ettt et e e st e e st e e sseenseene e teenseteenneeneennennes 20
2.5 Road Investment Planning Strat@Zies.........ccvevieeiieciierieerieesieeieeieeieeieesieesie e esveeseeseeseens 23
2.5.1  State Highway Investment Planning ProcCess..........ccccoveveririniereninicnienieieieeececsesc e 24
2.5.2  Norway National Transport PIan ........c..ccccoiviiiiiiiniininiccceeeteeeeeese e 24
2.5.3  Road Investment PrioritiZation ...........ccoceevueriierienieiieieie et eae sttt e s eneesneeneeses 25
2.5.2  Cost Effective Approach in Road Investment P1anning ...........ccccoeeevievieneiincninniencneneneneeene 25
2.5.3  Multi-Criteria ANalySiS (IMCA) ..ueeiuieieiiieieeieieeteteetete et te st e e st sesse e beeneenseeneeseensesseensesnes 26
2.54  Community Attitudes on Road Sector INVEStMENL ..........ccevueriereniinienienieieiiinnenesceesese e 27
2.5.5  Acceptability of Road Investments in point an ECOnomic View .........cccccevereerveniniencnenencnennenn 28
2.6 Economic Analysis Processes around the World ..........cocoooeiiiiiiiniiniinceee, 29
2.6.1  Project EVAlUAtION .....c.coiiiiiriiiitieet ettt ettt st 32
2.6.2  HERS SOTEWATE ...ttt ettt ettt ettt st st ne 33
2.6.3  Real Cost FTamEWOTK........coeviiiiiiiiiiiic ettt st 33
2.6.4  The Indiana Highway Economic Evaluation Model..........c.ccocevininieniinininiininnincncencnccenee 34
2.7 The Impact of Cost Overruns in the Road Sector ...........coceviriiieninininieeceee, 36
2.8 Capital Expenditure in the Sri Lankan Road Infrastructure Sector...........ccoceveeevievercneennene 37
2.9 Economy of Sti Lanka........c.ccoooiiiiiiiiiieee e 38
2.9.1  Economy Analysis 0f the DECade ..........cceouiiiiiiiiriiinirereeceeeeee e 38
2.9.2  Economic Analysis Process of Roads in Sti Lanka .........c.ccoeverininieniiniiniiininnncnccncnccene 40
2.9.3  Economic Impact of Road Development in Sri Lanka ..........ccccoeviveiiniiniinininnncnencnccne 41
2.9.4  Principles of Investment in the Transport SECLOT..........ccceriririereriirieriiieieireeeee e 43
2.10  Road Network in Sti Lanka..........ccccoeiriiiiiiniiieeeeeee e 44
2.10.1 Road Agencies and Road NetWork .........cccoceiiiiininininiicccceeese e 46
2.10.2 Road Budget and INVESMENL .........cc.ecueiiiiiiinininiriereteeseset ettt 47
2.10.3 Road Investment DIStriDULION ........couecueiiieiiirininirereseeeee ettt 48
2.104 Integrated Road Investment Program........cc.coceoeririrenininicneniciciceccteeeeeese e 50
2.11  Economic Cost of Construction and Maintenance in Sri Lanka ..........ccccooceveriieninenennnne. 51
2.12 Toll ROAA INVESMEILS. .. .ccuetiriieiieiitieiteieste ettt sttt sttt ettt sbe ettt e s 51
2.13  Private Sector Investment in Highway Construction & Operation ..........cccceceeceeverencenenne. 52

vii



2.14  How Funding Mechanisms Affect the Implementation of Road Network Development

Projects in Sti LanKa .......c.oeciiiiiiiieie ettt ettt ettt e e be e beenseenseensaens 55
2.14.1 DECAAE ANALYSIS ..uviieieiieieiieieeieet ettt ettt eet et et e st e ettt e st et e et eneentenseeneenseennennenn 55
2.14.2 Funding Processes for Road Construction in Sri Lanka ...........ccccoeieeinieniiceniieeeeeeeene 58

2.15  Economic Internal Rate of Return (EIRR) ........ccoociieiiiiiiiiiiiiicecececeee e 61
2.15.1 INVEStMENT DIECISIONS ....ovvviiiieie ittt et e e e e e e e et eeeeaeeeeeaneeeenseeeenneeennnens 62
2.15.2 Determining the Feasibility of @ Road Project.........cccoevirerininiiiineiiiiccenececneseeeeeee 63

2.16  Harrod Domar Growth MOEL.........ooooumiiiiiiiiiiiiiee et e ee e 65

217 Project FUNAING TYPES....c.eecuieiiieiieiieieeieeie et et et et eteeteebeeseenseenseenseessessseensesnseensesnsenns 65
2.17.1 Road Funding Around the World............ccooiiiiiiiiieeeeeee e 65
2.17.2 Principles of INAEX SYSIEIML....c..couiviiriiiiiiieiiieeee ettt st 68

2.18  Road Sector Investment Performance Around the World.........cccovvvviiiiiiiiiiiiiiiiiieeeee, 68
2.18.1 Public-Funded INVESTIMENLS ............cooeiuiiiiieieeeiie et et eeeee e e et e e e e e eaeeeeeaneeeenreeeeneeeenneeeens 68
2.18.2 Trade-off Between Private & Public FUNAing..........cccoecveviieieniieiieeeeeeee e 69
2.18.3 Public-Private Partnerships (PPP’S) ........ccooviiiiiiieieeee e 70

2.19  Impact of Transport Infrastructure Development.............ccocevervieneniniineneniniereneeceeene, 71

2.20  Challenges in Road FUNAING ......c.oocvieiiiiiiiecicceeeeeee ettt ens 74
2.20.1 Challenges for Private Sector Road Infrastructure Investment.............ccceevveeeririenenceeneeieeen. 75

2.21  Regional Benefits & DevVelOPMENLt...........cccveviieciieciieiiieieeieeieecieee e eie e ve e eee e eaeens 76
2.21.1 Development in the Rural Road Infrastructure ...........c.ccoevererinienienieiiineicnene e 77

2.22  Employment Impact of Improved Roads ...........ccoecvveviiiiiieiiieiiieiecececieee e 78

2.23  Assessing Sustainability in Road Projects..........ccecveviirriiiiieiiieciiceeiecieee e 79
2.23.1 NSl 301 Tl 00111 SRRSO 79
2.23.2 (€3 10) o1 ) 111> < AR 80
CHAPTER 3.ttt e e e et et ee e s e e e e et e aaesaeeseseeerasansaeesseeeenenns 82
METHODOLOGY ..ottt ettt ettt e e e e e et teaaaeseeeseseeetasansaeesseesanenes 82

3.0 | T8 o6 11 o5 To ) s NSRRI 82

3.1 Data Collection for Mean EIRR CalCulation............ccoiiiviouriiieiiiiiiiiiieeeeeeeeeeeeeeeeeeeeneeeeeeesseanns 85

3.2 Data Collection for Average Investment Proportion Calculation ...........cccceeeveeveeneneeneenne. 87
3.2.1  GDP Amount Calculation for Transport SECLOT..........cuevirieririeriieierieieeteee et eee e eeesseeaeeneas 88
3.2.2  GDP Amount Calculation for ROAd SECLOT...........oovieiiiiieeee et 89

33 Multi-Year Benefit CalCulation...........ooiviiiiiniiiieiiiiiiiiiiee et e e e e e e eeaaeeeeeeessnnns 89
3.4.1 Harrod-Domar MOEL...........ccveeioiiieeeee et eae e e e e et eeeenneeeeteeeeeneeeennns 96

3.5 LA ANALYSIS ....eeeiieiieieeie ettt ettt ettt et e ettt ettt e et e et e e b e et e e b e enseenbeenbeenbeenseenseenseans 97



3.6 Study Assumptions & LimMitations ...........cceeevereveriieriierrenienieseeseeseeseeseeseeeseessnesseesseessnes 98

4 CHAPTER ..ottt ettt e st e st e e s bee e s bt e esabeeenaneeens 100
4 RESULTS AND DISCUSSION ...ooiittiiiitieiiteeieteriee ettt ettt evee e sneessineeen 100
4.1 Summary 0f the RESULILS .......c.eecuieciieiieieeieeie ettt re ettt eseesaens 100
4.2 Results (Main FINAINES) .....ooveeuierieriiriieieeeeteee ettt 101
4.2.1  Cumulative Benefit Estimation-Road Category & Year-wise (Base Condition) ........c..cccceenueeee. 102
4.2.2  Other Graphical Representations. ........c.cevirerierieririeienienieeteese ettt 105
4.2.3  GDP Contribution from Transport vs Road Sector Investment ............cccoceeverenincnncnnne 107
4.2.4 Results from the Lag ANalysis ......cccooceeiieriririeiineiieteeee e 108
4.2.5  Results from the Macro-Economic ANaLYSIs ........ccccereerieriierienierienieieseesie e eaeneeens 110

43 Discussion of Main FINAINgS........cccooeeieriniriiiiiieeeeeee et 111
4.3.1  Reasons for the Present SItUAtION........c..covivieiiriiieiiieieercneere ettt 114

4.3.2  Sustainability ASpects in INVESIMENLS. ........c.ccerieriieieriieiereeieee ettt esee e sse e eae e eneeneeens 115

4.3.3  Regional Development ASPECLS .......c.coiruerierieieieieieeieniesie st teste sttt ettt ebesbe it st be e seeeen 118
CHAPTER 5.t ettt et e sttt e st e e st e e st eesabeeesabeessbeesnneeens 120
5  CONCLUSION AND RECOMMENDATIONS .......coooiiiiiiiiieeeeeee e 120
5.1 COMCIUSION ...ttt ettt ettt b e e et et s bbb et sbe et e besbesbeenee e 120
5.2 Benefits of Research FINdings........ccoocuvveiiiiiiiiiieciecieecee e 121
53 ReCOMMENAATIONS ....cuveeuieniiiiiiieieie ettt sttt sttt 122
54 FULUTE DITE@CTIONS ...cvenveeiieiieieei ettt sttt st nb e s b et e 124
REFERENCES. ... oottt ettt et e et e sttt e st e st e e sabeeesabeeennseesnnneeens 127
ANNEXES .ottt et e ettt e ettt e sttt e ettt e et e e s bt e e nabeeenabeeeareas 137
Annex 1- Summary Table for Main Road Construction Projects (2010-2022) .......ccccccevvveecveennne. 137
Annex 2- Summary Table for Selected A & B Class Roads (Funded Type- 2010-2022) .............. 140
Annex 3- Summary of Selected Provincial-wise Road Investment ...........c.ccoecveeviecieecienieniieenennn, 141
Annex 4- Summary of Selected Rural Road Investment (1) ........ccoocvvveivrvieniiinciieciieieeieee e 143
Annex 5- Summary of Selected Rural Road Investment (2)........ccccoeveeveninienenininienienceceee, 145
Annex 6- Summary of Selected Rural Road Investment (3)........cccooevienenininnenininieeneeeeee, 147
Annex 7- Summary of Selected Rural Road Investment (4)........ccccoceeeevenineenenininieneneeceeee 148
Annex 8- Summary of Provincial ProjectS.......c.cccveeiireiiriiiiiiieiieieeieeie et 149

X



Annex 9- National Road Development Master Plan (2018-2027) ......cccovvvvrviiecieciieiieieeieeie e 149

Annex 10- Summary of Analysis fOr EXPresSWays........ccccvvevieeieeciinciinienieeie e eee e see e 150
Annex 11- Summary of Analysis for National Roads...........ccccecevirinienininiiiieeeneeee, 155
Annex 11- Summary of Analysis for PRDA ........c.cciiiiiiiiiceeecceee et 158
Annex 12- Summary of Analysis for PRDA Roads (Package Wise)........ccccooeeveneniniienenencenene. 161
Annex 13- Summary of Analysis for Pradeshiya Sabha Roads ...........cccecevvivrciieciinciininieeieee, 162
Annex 14- Summary of Provincial GDP Growth Share & CompariSon..........c.cccceeeeeereeneneeeenne. 165
Annex 15- Summary of Provincial GDP Growth Share & CompariSon.........c.ccceeeeeerieneneeeenne. 165
Annex 16- Summary of Road Network in Sti Lanka .........ccccoceeviiininiininiiieeeeeneeceee, 166
Annex 17- Summary of the Sector-wise Performance.............coccevevirieninininneninieeenceeee, 167
Annex 18- Sustainability in Road Infrastructure............cccceoevieiienininieneieneeeeeeeeeeeee e 168
LIST OF FIGURES
Figure 1.1: Investment Distribution on Road Development ...........ccccoervievienennienieneniieneenns 1
Figure 1.2: Investment Distribution on Road Development ...........ccceoevvievieninienienenieneenens 2
Figure 1.3: Administrative Division of the Sri Lankan Road Sector............cccceevviniininicncnnens 3
Figure 2.1: Investment Planning Mechanism Conducted in USA .........cccceevevieniniieniencnnne. 24
Figure 2.2: National Transport Plan for NOrway ..........cccceverviriiniiiinieniiieneeeeeeeee 25
Figure 2.3: Economic Analysis Process of ROads ........c..ccocerviriiiiiiiniiniiiiiecceee 30
Figure 2.4: HERS Framework (Jiang et al., 2013).....cccciiiiiiiiiiiiieieeieeeeceee e 33
Figure 2.5: Real Cost Framework (Jiang et al., 2013) .....cccoooiiiiiiiiiiiiieieeceeeee e 34
Figure 2.6: IHEEM Framework (Jiang et al., 2013) .....ccccoiiiiiiiiiniiiiieieeeeeeee e 34
Figure 2.7:Agency Costs of IHEEM Framework (Jiang et al., 2013)......cccccocieviniiinienicnnene. 35
Figure 2.8: Recurrent Expenditure & Capital Expenditure on Transport...........cccceeveeeeveennenne 42
Figure 2.9 Investments on Road Development 2005-2010..........ccceevierieniniienieneniienienieene 48
Figure 2.10: Investments Distribution 2005-2010 ........ccceeviriiiriiniiiiinienieneneeeeeeeee e 49
Figure 2.11: Investment Decision RUIES ..........cccocuiviiiiniiiiiiiiiceciceeceeeeee e 63
Figure 3.1: Harrod-Domar MOdel ...........coouiriiiiiiiiiiiieiieieeeeeeeestee st 97

Figure 4.1: Year-wise Benefits vs GDP Contribution of Road Investments from Total Transport

(LR BIL) covvoooeeeeeoeeeeeeeoeeeeeeeeeeeese e e e e s e e e s e s e e s s e e s s ee s s ees s eeeseneeees 103



Figure 4.2: Year-wise Benefits vs GDP Contribution of Road Investments from Total Transport

(LKR BIL) ettt sttt st 104
Figure 4.3: Cumulative Benefit Distribution in Year-wise (LKR Bn.) for Base Scenario
(EIRRTO090) .ttt sttt st 106
Figure 4.4: Year wise Benefit Distribution in Road type-wise (LKR Bn.) for Base Scenario
(EIRRTO090) .ttt sttt st 106
Figure 4.5: Other Obtained Graphs (Source: Author Developed) .........cccceeviieviieniieniiennnnne. 107
Figure 4.6: Correlation between GDP contribution from Transport vs Road Sector Investment
(Source: AUthor Developed) ......cocveeeiieiiiiiieiecie ettt et 108
Figure 4.7: Results from the Lag Analysis.........ccceriieiieniiiiiiieiieeiece e 108

Figure 4.8: Results from the Macro Economics’ Perspective (Source: Author Developed) . 112

LIST OF TABLES

Table 2.1: Summary of Economic Related Road Performance Indicators Practiced in the World

(AULhOT DEVEIOPEA) ...ttt ettt et te et e st e e teesabeenbeessneenseens 14
Table 2.2: Framework for ECONOmMic ANalysis .......ccceevireiiieriieiiiieniieeieeieeeie e 31
Table 2.3: Road Agency wise Categorization (Central Bank Annual Report, 2020) ............. 46
Table 2.4: Unit Costs of Highway Projects..........ccoecieriiiiiieiiiiiieiecieeeeeeee e 53
Table 3.1: Mean EIRR Calculation (Source: Survey Data) .........cccceeeviievieniiiinieniieieeieeiens 85
Table 3.2: Average Investment Proportion Calculation (Source: Survey Data)...........c.......... 87
Table 3.3: Multi-Year Benefit Calculation (Source: Survey Data)..........ccoecueevieriiienienieennens 90
Table 3.4: Multi-Year Benefit Calculation (Base Condition: 9%) (Source: Author Developed)
.................................................................................................................................................. 92
Table 3.5: Multi-Year Benefit Calculation (Real Condition) (Source: Author Developed).... 94
Table 4.1: Results from Macro-Economic ANalysis .........ccceeveerieeriienieeniienieeiiesie e 110
LIST OF EQUATIONS
EQUation 3.1: S = SY .. oottt st et s b e et naeenee 96
EQUation 3.2: T = S. . oottt ettt ettt et e st e et eenbeebeesnbeeneen 96
EQUation 3.3: S=L .. ettt et snbeenee 96
EQuation 3.4: TEAK . .. .ottt ettt et e et e e nbeebeesnaeereen 96
EqQuation 3.5: AY 1= A K ottt 96



Equation 3.6: AY =1 .t
Equation 3.7: AY=(I/r) and A Y=(S/T) ... e
Equation 3.8: M = 1 /(1 - MPC) ... ccooeeeeeieeeeeeeeeeee et

LIST OF ABBREVIATIONS

ACP -African, Caribbean, and Pacific

ADB- Asia Development Bank

AHP- Analytical Hierarchy Process

BCR- Benefit Cost Ratio

BOO- Build-Own-Operate

BOT- Build-Operate-Transfer

CBA- Cost-Benefit Analysis

CF- Conversion Factor

CO- County Offices

DBFOT- Design-Build-Finance-Operate-Transfer
DCF- Discounted Cash Flow

EIRR- Economic Internal Rate of Return
FHWA- Federal Highway Administration
FYRR- First-Year Rate of Return

GDP- Gross Domestic Product

GIS- Global Information System

HERS- Highway Economic Requirements System
IHEEM- Highway Economic Evaluation Model
INDOT- Indiana Department of Transportation
IRR - Internal Rate of Return

IV- Investment Value (IV)

LCCA- Life-Cycle Cost Analysis

LCCA- Life-Cycle Cost Analysis

MCA- Multi-Criteria Assessment

MIRR- Modified Internal Rate of Return

MO- Main Office

MOF- Ministry of Finance

MV- Market Value

NIF- National Investment Fund

NPV-Net Present Value

NRDB- Norwegian National Road Database
NTP- National Transport Plan

PA- Project Analysis

PI -Project’s Investment

PP -Production Possibility

PPP- Public-Private Partnerships

PRA -Public Roads Administration

Xii

................... 98



PRDA- Provincial Road Development Authority
RDA- Road Development Authority

RMSM- Revised Minimum Standard Model
RMTF- Road Maintenance Trust Fund

SCF- Social Cost Factor

SLRAMS -Sri Lanka Road Asset Management System
SR- Slovak Republic

SWRF- Shadow Wage Rate Factor

VAT -Value-Added Tax

VOC- Saving on Vehicle Operating Cost
VOT-Value of Time

VFM- Value for Money

LIST OF APPENDICES

Annex 1- Summary Table for Main Road Construction Projects (2010-2022)
Annex 2- Summary Table for Selected A & B Class Roads (Funded Type- 2010-2022)
Annex 3- Summary of Selected Provincial-wise Road Investment

Annex 4- Summary of Selected Rural Road Investment (1)

Annex 5- Summary of Selected Rural Road Investment (2)

Annex 6- Summary of Selected Rural Road Investment (3)

Annex 7- Summary of Selected Rural Road Investment (4)

Annex 8- Summary of Provincial Projects

Annex 9- National Road Development Master Plan (2018-2027)

Annex 10- Summary of Analysis for Expressways

Annex 11- Summary of Analysis for National Roads

Annex 11- Summary of Analysis for PRDA

Annex 12- Summary of Analysis for PRDA Roads (Package Wise)

Annex 13- Summary of Analysis for Pradeshiya Sabha Roads

Annex 14- Summary of Provincial GDP Growth Share & Comparison
Annex 15- Summary of Provincial GDP Growth Share & Comparison
Annex 16- Summary of Road Network in Sri Lanka

Annex 17- Summary of the Sector-wise Performance

Xiii



	Text10: 30.8.2023


