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This thesis examines the urban development in Lao People’s Democratic Republic due to the improvement
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country.
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network. Based on the variables of the improved cross border facilities, the improved land-linked transport
network in each period, the integration level of Lao PDR development can be logically phased into four
distinctive stages with specific features attributable.

Thaeemalysesrevaaledﬂ'natﬂnpopthﬁonaggmaﬁonandurbandavelopmentwasdoselycorralatedto
theinwwemenlshlhehlegramdlandm!sponnelworkheachtimsframe.Therwilsoftheanalysis
shmmmwwwmmhmmedoneconomicm.popuhﬁm
aggbmﬁonwubmdevdopnmwmhthDRTheimpmvedimagmedhmuampmhas
acceleraﬁadmeecomnicgwmasweliasandpmvidedequalaoonomicopportuniﬁeswossmecoumy
reflected in the increased tendency of the equalization of annual population growth rate distribution
throughout the country during the last three decades.

The outcomes of this research certainly reflect the effectiveness of the GMS initiatives for regional economic
cooperation which include: policies, agreements, infrastructure and services supporting increased cross
border trade and tourism, and they have been especially important in the development of the North-South
and East West Economic Corridors (NSEC and EWEC).

Department Urban and Regional Planning Student's signature .. /)/
Field of study Urban and Regional Planning Advisor’s signature M T!fﬁ“““” t
Academic year 2006



vi

ACKNOWLEDGMENTS

| am indebted to many people for their insights, encouragement, valuable guidance and
comments in the preparation of this PHD thesis.

It was my supervisor, Assistant Professor Nopanant Tapananont who encouraged me to
undertake the challenge to demonstrate the correlation between the integrated land transport
network and urban development in the case of a land-linked country. | would like to express my
deep gratitude to Assistant Professor Nopanant Tapananont for his continuous guidance and
encouragement without which | could have never completed this task. | also appreciate
constructive comments from other professors and the colleagues of the Department of Urban and
Regional Planning, Faculty of Architecture, Chulalongkorn University.

| wish to thank Department of Urban and Regional Planning, Faculty of Architecture,
Chulalongkorn University for the partial support in financing my study. | am most grateful to the
following organizations: the Ministry of Communication, Transport, Post and Construction; IC Net
Limited/JICA-PCAP Project of the Committee for Planning and Investment; Enterprise
Development Consultants Co., LTD in Lao PDR for facilitating this study.

Special thanks to my beloved parents, sisters, brothers for their continuous
encouragement.



TABLE OF CONTENTS

ADSEACE (FIEI) . swouvsvimsssnsinsennnsvesasintionsssinns 45 5aw e iiasesintanss sesSeaws s dsin s sinassun i snosistephasuobuss
ADSITACE (ENGUSN) ......c.cvviverenreorsesessnsessesssasesns sonsssserssesonses sesssosseses ssassssss sosssnssesnssosen
JaXed €y o1t T [T Fo =Ty 1 T= o PR
TabIe OF COMBNS: ... ... oo vemim s snmusmmss s s suns satsssam mseenemssasise s smnsan sas st B siate st s SN
EISBOUTBDIBS: ... 1or- oo cnsmnoonmoms nenssensransainssmmmns stmsse tnsme s shss s E s S e st Sttt n s am s A e
LIBEOP EIQUIR oivvviinimmiiiai aviiammsariain asne i i m s o it s srsvs s s varssd sorsov s roarss

CHAPTER I Introduction

1 Background of the RESEAICH ............iiiiiiiii i it e et e ree e
2 Objectives and Research QUestions =..... ... ... et e iit i et bt e nre res e se s naa
B OCOPR OF the RESEAICN v viv i i Tmr . st s oo b s via T TR v e e s s siovs svsnonasnass vss oot svomns sosssnsbusiolie

4 RASEAIrCH SURUCKUIS .ii.iviisiiiagfaslodiddiurmen tnnininn SHiie cosovs sosvsivasans vassoiavansnsnsseevvsavisas

CHAPTER Il Literature Review and Conceptual and Methodological

Frameworks

1. Concepts and Definitions ....... ... .0 Cinii i i v ven sansen e
2. Theories on Urban Development and Economic Growth .............c..ccoiiiiiiiiiiininn.
3. Previous StUdIBs .. . ius . ot eN N I T i s o 4 3 v AN s s i W e
4 Previous Studies in Lao PDR ... e
5. Conceptual Framework ... M o r e oL v s soe vadancsan miass
6. Research Methodology2.33 223425 QAlUKRAIWVEIAE 8 cevesivrniv saiveis

T Rata Collection. ...« 2 18341 A 2N 2 1 a1 I IR 1L 500 I Op NS v saemnss sransaemm o

CHAPTER Il Lao PDR Transport System and GMS Integrated Land

Transport Network

TINrSdUCtionTo Lao' PDR ;v yiveasssin somsine i oy el s n a0 ity sauias sos s s nisn vises
1.1 Lao PDR - Land-locked/Land-liked Country ............ccoociiiiiinnnns
1.2 Overview of Vientiane Capital and Savannakhet Province
2 Greater Mekong SUD-TegION (GMS) ... s siveivinaassssitaraissorsorussssassssnsosisdsiassiias
2.1 OVerview of GMS ... ... assumimsassmis s sissrinisdana s ssssisstises i iombin
2.2 THE GMS PrOGPAM oosvviieeiviivsimnssimanieis i s st siiviiiorissiisie s e

Page

vi
vii
xi

xiv

e B W

14
20
26
26
28
33

34
34
38
39
39
40



viii
Page

2.3 The GMS Strategic Framework ..........cucsicinriiinisivisisaisivasisaivsissessasssssn. 14
2.4 GMS Land Integrated Transport Network .............ccccoiiiiiiiiiiiiiiiiiie e 42
2.5 GMS Integrated Land Transport Network in Lao PDR ..........coiiiiiiiiiiiciiinneen. 43

2.6 The Important Role of Vientiane Capital and Savannakhet Province in GMS
CoUNES... o ioivirarscirineii it e sascsaas s g ses st s anenesdnb nensnvisssas dnsannasrare 44
3 Transport Development in Lao PDR ..........c.cooco i st s sssessaesneassieeens 5

3.1 Land Transport development .............cccoiiiiiiiiieiiin e it e eeees 50

3.2 Water Transport ... cciciiiiei ivviiiasisusiisse iosss svsuan svsuns sas vs feewsssrs dssnivisinisinianic | 69

33 AIrTransport .iosuiis el v sraimmwimi e s sl B3

3.4 Railway Transport ...... sqguasete. e i cunivssassiniaissnninaiosise o sensspnssssvanns. || Gl

3.5 Lao PDR Transport STategy ... ... .ot oo sssasassissnsssensissnssnssonssasinaes 5§

4 Lao'PDR Transit Transport Comitors /7. . & . i swaiiss sevses sonsesvnssossasssnsossassssarasessnse 56

4.1 Transport Corridors via Thailand ... BB

4.2 Transport Corridors via VIietnam ............ccoviiiiiii i e e ene e 58

4.3 Transport Corridors Via Chinga ..........ceiieiiiiien e s s e e 62

4.4 Transport Corridors via Cambodia .............ccoooiie i e 63

5 The Integrated Land Transport Network Variables and Phases ................coooiiinn 63

5.1 The Integrated Land Transport Networks Variables ...................c.ccoiiiiiniis g4

5.2 The Integrated Land Transport Networks Phases .................cccooiiiiiiiiiiici. 63

R o S D O L R S T e 71
CHAPTER IV Socio-Economic Development and Population Distribution of

Lao PDR in the Past Three Decades

1 TOO ECOMOMIY ... vnunonsnnmmessosnssrrnsmonersummrasnms sussssussasssas eersessarsesesnsssmnysans s sunsans samagans | 40

1.1 ECONOMY POIICY ..o vuersnnnsunnnssesssanssssssseionssussesessssindnisentasssses indssavaniomssavmansuse: D

1.2 Increased Gross Domestic Products .............ccovieiiiniinieinceinn e seecesiee e 73

T BTrade i vsisiiinimmiinii st s s a6

1) Trade Value among Thailand, Lao PDR and Vietnam ..................cccccciiees 76

2) Border Trade and Commodity Flow between Thailand and Lao PDR ............ 75

3 TraNSI Cang0:.cusccsisisuiaaismasmsiusmsivmmsahas s Sases sas AR an s s s asa s o plovapt | S

4) Increased External Trades of the Lao PDR ... 78

1.4 Increased Number of Industrial Establishments in the Country ......................... gg



1.5 TOUMSI INQUSIIES ..o ten s vie ettt eet e eeseeeeaneen e vanaensasees b sanaee e eenencnn s sananns
2 PODUIBHION .. oo ranerenssnmesensnnnmasrssnsmnsnsssiss s88sbasssass ss0soragesvh Vot vnsass ba Eaus sua A o s s e AT TEs

21 OVOIVIBW . ..o s s st sisia ms e vas s sas ekl

2.2 The Change in the Population Distribution in Lao PDR during the Last Three
DBCAAES ... cociorcromrsnnasanmss simsemasssausmannassesasesonssnersiss soossynsnisroii st i Aoy
2.3 Percentages of Poor by ProViNCe ..........cvveeeeiiiieniiiiis e s cee s

2.4 Urban Development in Lao PDR during the past three decades ......................
1) Defining Urban AVBas ... . scsiissssmneserssassnmsarnsssarsssnsennss sonssssonimenasansas
2) Government policy on Urban Planning ...........c.cocoeiiiiiiiiiiniiiicniinieein o
3) Urban Development in Lao PDR in each province .............ccccovevvinieinnnne

3 SUMMITY. voesensveromernonnsenisssises BBy o va ST Py o o TEPSRERGEmmisp 2 8 25,8 205304 5.0 55 A F 4R S EHI 7 HE PR RR 0N g AR
CHAPTER V Impact of Integrated Land Transport Network on Population

Agglomeration and Urban Development in Lao PDR

1 The Impact of the GMS Integrated land Transport Network on the Traffic and Transport
VOMIITIO ...covcnnrensnnnan onnnmsnstonssdes b immrammmars, s v e n e shia 4 Wansudhan Seh JRabeamy s Caeva e paidaniva
1.1 Impact of First Mekong Bridge ..........cooiiiiiiiiimninn e e e

1.2 Increased Traffic Volume within the Country ...
1.3 Freight and Passenger Transport Development within the Country ..................
1.4 Share of Freight and Passenger Transport within the Country ........................

2 The Impact of Integrated Land Transport Network on Population Agglomeration in

2.2 An Analysis of the Impact of Integrated Land Transport Network on Population
Agglomeration in Lao PDR .......cciuimiiiiiiiiniiiis s ennssnormsss snnsnsass s ses
1) The Change in the Population Distribution ..................oooiiiiiinn
2) The increased/decreased annual population growth rate ......................

3) Annual population Growth Rate Distribution (the variability of the annual

population growth rate distribution during the last three decades .............

4) An Analysis of the Impact of Integrated Land Transport Network on
Population Agglomeration and Urban Development in Lao PDR .............

5) A Correlation of the Impact of Integrated Land Transport Network on
Population Agglomeration in Lao PDR ..........c.ccoiiiviiiiiiiiinninn e

Page

84
87
87

88
92
92
92
97
100
101

102
102
104
105
105

109
116
116

117
120

123

126

146



Page

€) An Analysis of the Urban Populaticn and in Each District Which
Classified as UrDan ArSa «.smmvimuiissais s s 5 s saimsssmiatag o 154
). SUMMBINY ... -oomonenesinirsnisisanssssnssnss sishosass svsspemanersmvansisinssiorisineduseess 158

3 GMS Integrated Land Transport Network and its Impact in Case of Vientiane Capital and
SAVANAAKNEE PIOVINGE ,oosnmaammminmismer iiaismismmrsmmesssss g sasaursassssepsprasmnsasmshesomrons s 163
3.1 GMS Integrated Transport Network in Case of Vientiane Capital and
Savannakhet Province ..........ccoevvveeiriiiiee e e cee e ccr e ceicee e cee s siesaeeene 163
3.2 The Impact of GMS Integrated Land Transport Network in Case of Vientiane
Capital and Savannakhet Province ............cccccoiviiiiiiniiiiiiiiii e veeieeee. . 164
1) The Shift in Transportation Route, Reduced Transport Distance/Cost ...... 164
2) An Analysis on the Population Agglomeration of Vientiane Capital and
Savannakhet Province at Provincial Level ............cccccooevviiiiiiiiicivieeen. 169
3) An Analysis on the Population Agglomeration of Vientiane Capital and
Savannakhet Province at District Level ................c..c.cociiiiie e 170
4) An Analysis on the Urban Population and Area of Vientiane Capital and
SavannakhebProViMCalleZa . ... s s R oo ssvsss feaitsmidivsnisins 0ot ae s iitvens 170

CHAPTER VI Conclusion
1. The Impact of Greater Mekong Sub-region Integrated Land Transport Network .............. 179

1.1 Land Integrated Transport Development Phases: Transportation Accessibility,
Interconnectivity, Capacity, Efficiently, Reliability and Level of Service ............. 179
1.2 Transportation Productivity ... e 181

1.3 Improved Trade, Increased Regional Attractiveness and Economic Growth ....... 182

2. The Impact of Integrated Land Transport Network on Population Agglomeration and
Urban development and Its Correlation ..............cccoviieiiniiiiiii e e e 184

4. In Lieu of Concluding Remarks and Further Research Suggestion ......................c........ 907
RETETENGES - .vnaiiscnvsinin dani s ins iAo oo FAIVEEI4 Al 56 A8 TS SR e o A B 209

BDPBATIGE c.ccow s vivanvamssmmssinas o os i mes s s oo s e B e ST MR 4SS Earn v s svgpoany ssamr vy wons | A



LIST OF TABLES

Page

Table 2.1 Major Economic Effects of Transport Improvements................cccciiiiiiiin 23
Table 3.1 Total Length of the Road in Lao PDR at Province District..................ccoiiiiiiiiins 51
Table 3.2 Transport Corridors via Thailand...............ccoiiiiiii i 55
Table 3.3 Transport Corridors via Vietnam............ccocoiiiiiiiiiiiiiiiiini e a0 90
Table 3.4 Transport Corridors via China............ccciiiiiiiiiiiiniii i s e e 00 61
Table 3.5 Transport Corridors via Cambodia..........c...coeeveiiieiiriiniiiiiiic e i eeenn0.01
Table 4.1 Trade Volume along Lao PDR, Thailand, and Vietnam of Selected Year..................7T6
Table 4.2 Border Trade and Commodity Flow between Thailand and Lao PDR.......................7T7
Table 4:3 Transit Carfoi ..o s v TRgit s cove ApgsWos ssssesisanssasesanassnsssasnssverasaersssrsangrintrss 77
Table 4.4 Number of Increased Industrial Establishment (Places)..........ccocoiiiiiiiiiiiiiini e 80
Table 4.5 Number of Large Industry-Handicraft Manufacturing Establishment (Places).............81
Table 4.6 Number of Medium Industry-Handicraft Manufacturing Establishment (Places)..........82
Table 4.7 Number of Medium Industry-Handicraft Manufacturing Establishment (Places)..........83
Table 4.8 Tourists by Province and Port of Entry 1999-2002...............cccviieiiiin e85
Table 4.9 Tourist strategy...... .../ L RELSIEU. Lo i vssniiiinnnise sives ses divessavnssnnenssassonsnas 86
Table 4.10 Annual population growth rate by provinces of three phases of the improve integrated

land transport network .. ERESERET. ... ... uuessiasensssssssnsenenase sarars e narnsnstonres DD
Table 4.11 Area and average mld-year population by provinces in 1976 — 2005... srsureinsan O
Table 4.12 Population Change in Lao PDR in 3 Main Periods...............cooeviiiiiieiiiiiii i 91
Table 4.13 Percentage of POOr by PTOVINCE.......c..ueunvieiit it e iie et e s e sn e 2020 92
Table 4.14 Urban Areas and Their Populations...........c.ccocoiiiiiiniiiiis s v cee e cvrces e eeecee s 94
Table 4.15 Key to Provincial/lUrban Center Development................ccccoooiiiiiiiiiiniiniiinnen .. 96
Table 4.16 Urban Population in each Province (2003)... A S S e e O
Table 5.1 Traffic Volume 2000 comparing with 1995 at junctions, with increase % (Day Time

4 Ho- {113 O USROS PRI yof s s oy 104
Table 5.2 Area and average mid-year population by provinces in 1976 — 2005...................... 117
Table 5.3 Population Change in Lao PDR in 3 Main Periods .............ccooociiiiiiiiiiinin 118
Table 5.4 Annual Population Growth Rate by Provinces of Three Phases of the Improved

Integrated Land Transport Network... ... ...c.ccooiiiiiiiiiiiiiii i s i e e 120
Table 5.5 Population Annual Growth Rate during the Last Three Decades

(Sorting from the Highest Growth Rate to the Lowest Growth Rate) ......................122

Table 5.6 Variability of the Annual Population Growth Rate Distribution during the Last Three
Decades (Ratio ANSIYSIS)......icornsiimmmssmmmmsssismsnsonss sasssssansns ans snsssasnesyasnsnsonese 123



Xii

Page

Table 5.7 Variability of the Annual Population Growth Rate Distribution during the Last Three

Decades (Statistical Dispersion)... R o
Table 5.8 Increased and Decreased Annual Populatlon Growth Rate During Phase lI-ll.........132
Table 5.9 Different of Population Share (Bokeo Provinge) ...........cccccccvnecnnincnncnienssciniinnenen. 136
Table 5.10 Increased and Decreased Percentage of Population Share (Bokeo Province)........136
Table 5.11 Different of Population Share (Vientiane Capital)..........c.ccoeieeiiiiiniicicciniinnnn . 137
Table 5.12 Increased and Decreased Percentage of Population Share (Vientiane Capital)...... 137
Table 5.13 Different of Population Share (Savannakhet Province)..........c..cccceveiiiiiininnnnn... 138
Table 5.14 Increased and Decreased Percentage of Population Share
(Savannakhet PrOVINCE)... ... ....ccure v veruesceevietaie it aes cn s ae sra s sessaena s aeaee s 190
Table 5.15 Different of Population Share (Khammouane Province)..............cccviiiieeine .. 139
Table 5.16 Increased and Decreased Percentage of Population Share
(Khammouane Provinge) 5/ . &t it iassssss sos sersssnonsseansnssvansensessesnronsassssas 140
Table 5.17 Different of Population Share (Champasak Province).............qccceveeiiiiiie ... 140
Table 5.18 Increased and Decreased Percentage of Population Share
(Champasak Provincg). /. /- AEAAIAL: . kv i ¥ sessnssns san sonssnrssnse sasnarars ssusansenasrrns 140
Table 5.19 Percent Increased Traffic Volume and its location.............cocviiiiiiiiiiiiiinnnn 147
Table 5.20 Length of the Roads for the Whole Country...............cccccoiiiiiiiiiciienieenineeenn ... 149
Table 5.21 Freight transport by Categories of Transport................cccoeieiiiiiicin e 161
Table 5.22 Passenger Transport by Categories of Transport..........cc.ccciiivieiiniiniiniinieennnaes 151
Table 5.23 Urban Development in Lao PDR in each provinCe.............cccciviiniiiciiniieiinene e 154
Table 5.24 Urban Population in @ach Provinge ............cccuuvuiriiiieeciiiiieiee s ceeessinnne e 198
Table 5.25 Variability of Urban Population Distribution of Selected Year (1995 & 2003).......... 157
Table 5.26 Population Agglomeration in Lao PDR in each District................cooiiiiiiiiiiininnns 160
Table 5.27 The distance of Land Transportation (unit: km).............coooi i iinenieneee .. 165
Table 5.28 Land Transportation COst ........c..uiieiieiiriie et et cee e creeee i cae e aae ceeees 10D
Table 5:29 Transportation SPEBU. ... .usuvsrsvivsnemvisssimcnsmsossassssaness sssons ssnssssasesarsassasssnsarnns 100
Table 5.30 Results of COMPAIISON .......icvueire i iee ee e et ceeceeces s reneee ssemntsas ssssbasssssn oes 100
Table 5.31 Population of Vientiane Capital and Savannakhet Province ..............cccceevieiinns 169
Table 5.32 Annual Growth rate of Vientiane Capital and Savannakhet Province ................... 169
Table 5.33 Urban Population of Vientiane Capital and Savannakhet Province ......................170

Table 5.34 Urban Area of Vientiane Capital and Savannakhet Province ............ccccevnenee.... 170



Xiii
Page

Table 5.35 Population Agglomeration of Vientiane Capital and Savannakhet Province at District
LBVEI L co cimanssniminiendbnmnsi snmssmscren seny famaunasmenmrnshates i aemsn fenivns Sobsa TN NOUNINR L oY
Table 6.1 Lao PDR Conditions and Its POICY ..........ccoeieeiiiiiiiieiie e eee e seneeeieeee 2. 190
Table 6.2 Improvement of the Integrated Land Transport .............c..cocciieiiieciniiiiieiieinin . 192
Table 6.3 Degree of Integration of Lao PDR to the International Community.........................194
Table 6.4 Major Transportation Route in GMS Countries .............ccccccceiiiiiiiiiinniiiiiienene... 194
Table 6.5 Improvement of the Road Network in Lao PDR.............cc.oiiiiiiiiiiiiiiiiiiiiinee.. . 196
Table 6.6 Freight and Passenger Transport Development within the Country.......................197
Table 6.7 Population Distribution within the Country (Phase |, Phase Il & Phase lll) ..............201
Table 6.8 Population Change in Lao PDR during the Last Three Decades
(Population RANKING) -...cadher: i st flolin cisiosssis rssinsnssssssasansssbvssnnisimsms s Al

Table 6.9 Urban Development in LA0O PDR.........ccoiiiiciiiiiiiie et e e e eneie e e . 204



LIST OF FIGURES

Page

Figure 2.1 Causal Link Diagram for Transport and the Economy .. R AU |
Figure 2.2 Correlation between the Improved Integrated Land Transport Network and Urban

DOVOIIPATIENT. ... oo isssmvessssminsmmassmnssaassunsensrsasassssrsnmassnssssnsnsassminsaresssssssnnars sss sl
Figure 2.3 Research Methodology .............ccociiiiiiiriiinininniie e e en e s 1030
Figure 3.1 GMS Countries .. 42
Figure 3.2 Important Role of Vientiane Capltal in GMS .. PRSI S W 0
Figure 3.3 Important Role of Savannakhet Province in GMS .............cccciiniiiiiiiinincinine. 46
Figure 3.4 Lao PDR: GMS Proposed Economic Growth Corridors and Triangles ...................47
Figure 3.5 East — West Economic Corridor Main Urban Centers ...............cccoviiiniiiincenn 48
Figure 3.6 Improvement of the Road Network in Lao PDR ... 51
Figure 3.7 Provinces of Laos & Land Border Entry Points ................ccocoiiiiniiiiinnennn . 69
Figure 4.1 Gross Domestics Products (GDP) by Industrial Origin at

Constant 1990 Price (mill. kip) .. ORI R R R S S T
Figure 4.2 Percentage Share of GDP by Industrial Origin .. EPORROC of 1 1./
Figure 4.3 Gross Domestic Products (GDP) of Transportation, Post and

Communication at Constant 1990 Price (Mill. Kip) ......ocovvveeeiiiiiiieneiiiieiisinvee e 79
Figure 4.4 Gross Domestics Products (GDP) of Service sector .. DEUOURUI . Ll b7 (.
Figure 4.5 Exports according to Country/Region of Destination 1990-2000 ............cccocveninnnns 78
Figure 4.6 Imports according to Country/Region of Destination 1990-2000 ................ccce.ee... 79
Figure 4.7 Importation and Exportations of Lao PDR (1995-2003) .............couviiiiiiiiininininnn 80
Figure 4.8 Provincial Distribution of Large Industry Handicraft Establishment ......................... 82
Figure 4.9 Provincial Distribution of Medium Industry Handicraft Establishment .....................83
Figure 4.10 Provincial Distribution of Small Industry Handicraft Establishment ....................... 84
Figure 4.11 Existing Urban Administrative Hierarchy .............c.cc.cooiiiiiiniciniiniieneen. . 88
Figure 4.12 Population Distribution (3 Phases of Integrated Land Transport Network)..............89
Figure 4.13 Urban Areas I Lao PDR ... i sissinssiss i sioves sisossasssesonassss vos sosnssnsas 00
Figure 5.1 Passengers over the Mekong at Nong Khai Border ................c.ccceiiiiiieie.. 103
Figure 5.2 Traffic Volumes over the Bridge .. B S DRI . & % ||
Figure 5.3 Traffic Volume 2000 Comparing with 1995 at Junctions, with in-decreases % (Day

TIME TEAMICY «.coxoe ceraresnsnes sonoesmanssnsssnnesonsrnsmnannons resssasonassssssnnssssonins vsasononsins sis 106
Figure 5.4 Freight Transport Growth by mode ..........c.ccovciiniinieiiiicn ... 106
Figure 5.5 Passenger Transport Growth by Mode ..o 107

Figure 5.6 Freight Transport Share by mode .............cocooiiiiiiiiii e 108



Page

Figure 5.7 Passenger Transport Share by mode .. T e e i g £t
Figure 5.8 Identification of Urban Development by Utilization of GIS

MONOAOIOGY - v vsns s siuss mvsamias savavs d ot RS SRR AN S0 SR NOR s Ssa Bam e T O
Figure 5.9 Population Distribution of Selected Year ..o 119
Figure 5.10 Annual Population Growth Rate Distribution of 3 three Phases of

Integrated Land Transport NEtWork) .............cceeieeeurecieieeinnisiveecessnsnin ceneeenns 121
Figure 5.11 Land Border Entry Points ...........cocoiiiiiiiiiii i e 127
Figure 5.12 Integrated Land Transport Network Structures of Lao PDR ... 128
Figure 5.13 Population Annual Growth Rate during the Second Integrated Land Transport

Development Phase ..........vaihidid spees sessiossaiis s ssiisssinis iasissisiinsnisss stionsins 190
Figure 5.14 Population Annual Growth Rate during the Third Integrated Land Transport

Development Phase<semmme: .« L) o rorseusns . . os ot sbivisisiiiiatsiaiaieiiainiivesibedavesan O
Figure 5.16 Increased and Decreased Population Annual Growth Rate .............................. 134
Figure 5.17 Increased/decreased Percentage Population Agglomeration Share of

Bokeo Provinee ..... 2. /. / fobemmtt. o NN sas s von v s sun savavacsimsssavsswesnssves VA
Figure 5.18 Increased/decreased Percentage Population Agglomeration Share of

Khammouane Provinte /i BT o Tomiudh.s s eseessesassase sessss sos sssoss snnsss ses nas sasssszses VAD
Figure 5.19 Increased/decreased Percentage Population Agglomeration Share of

Champasak ProVINCe ... i coris o eae e e et cee e men crresser srnes sesnasns sen sannees 14D

Figure 5.20 Increased/decreased Percentage Population Agglomeration Share of Savannakhet
ProVINGe.......«. B I aar e e e i A v e v o e s e st v 144
Figure 5.21 Increased/decreased Percentage Population Agglomeration Share of Vientiane

Figure 5.22 Percent Increase of Average Diary Traffic .............ccccoocoiiiiiiiiiiiciiciiiennn 148
Figure 5.23 Correlation of the Integrated Land Transport Network on Population agglomeration
In Lao PDR (Length of the Road for the Whole country versus the dispersion Annual
Population Growth .. e Y S AT S A A LT T SRR S ST T TR O
Figure 5.24 Correlation of the Integrated Land Transport Network on Population agglomeration In
Lao PDR (Freight Transport versus the dispersion Annual Population Growth ...... 152
Figure 5.25 Correlation of the Integrated Land Transport Network on Population agglomeration
In Lao PDR (Passenger Transport versus the dispersion Annual Population

Figure 5.26 Correlation of the Integrated Land Transport Network on Population agglomeration
In Lao PDR (Degree of Integration versus the dispersion Annual Population



Figure 5.28 Vientiane Capital Urban Area.............cocooiiiiiiiiiiiiiiii e
Figure 5.29 Savannakhet Province Urban Areas ...........cccoccoviiiiiiiiiiniininiisnie s e
Figure 5.30 Road Link in Vientiane City ...t e
Figure 5.31 Road Link in Savannakhet Province .............ccooouuiiiiiiiiiiiiniie e

page

172
173
175
176



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents

