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Preface

In response to a request from the Government of the Republic of Paraguay, the
Government of Japan decided to conduct the Aftercare Study on Urban Transportation
Planning in Asuncién Metropolitan Area and entrusted the study to the Japan Intemnational
Cooperation Agency (JICA).

JICA sclected and dispatched a study team headed by Mr. Yoshinori Tanaka of Yachiyo
Engineering Co., Ltd., to Paraguay, two times between August 1998 and August 1999. In
addition, JICA set up an advisory commitice headed by Dr. Hisao Uchiyama, Professor of
Science University of Tokyo between August 1998 and August 1999, which examined the
study from specialist and technical points of view.

The Te'aﬁl held discussions with the officials concemed of the Government of Paraguay,
and conducted a field survey at the study area. Upon returning to Japan, the team conducted
further studies and prepared this final report.

I hope -that this report will contribute to the promotion of this project and to the
enhancement of friendly relationship between our two countries.

Finally, I wish to express my sincere appreciation to the officials concemned of the
Government of the Republic of Paraguay for their close cooperation extended to the team.

October, 1999

Kimio Fujita

President
Japan International Cooperation Agency



Letter of Transmittal

October, 1999

Mr. Kimio Fujita
President
Yapan Intemational Cooperation Agency

Dear Sir,

It is a great honor for me to submit herewith the final reports of the Aftercare Study
on Urban Transportation Planning in Asuncién Metropolitan Arca.

A study team, which consists of Yachiyo Engineering Co., Ltd. and Central
Consultant Inc. and headed by myself, conducted field surveys, data analysis and planning
works of feasibility study in Asuncién based on the terms of references instructed by the
Japan International Cooperation Agency (JICA) from August, 1998 to August, 1999,

The study team held thorough discussions and investigations with officials concerned
of the Government of Paragnay, accordingly, various traffic surveys, present condition
analysis, preliminary engineening design, conduct of environmental impact assessment,
preparation of implementation program and project evaluation.

The results were collected in the final reports, main and summary repotts.

On behalf of the team 1 wish to express my hearifelt appreciation to the Officials
concemed of the Govemment of Paraguay for their warm friendship and cooperation
extended o us during our stay in Paraguay.

Also, I wish to express my sincere appreciation to JICA, the Ministry of Foreign
Affairs, the Ministry of Construction, the Ministry of Transport, the Embassy of Japan in

Paraguay and other concerned government authorities for their valuable advice and
cooperation given to us in the course of the site surveys and preparation of the final reporis.

5 s

Yoshinori Tanaka

Yours Faithfully,

Team Leader

The Aftercare Study on Urban
Transportation Planning

in Asuncion Metropolitan Area in the
Republic of Paraguay



NOILDISHILNI HLIM NOILO3S SSOYD TVOIdAL
VIVAY GI9ISOA VAAY

NANNNNNLBRENSS 11177




OZNIYOINYS NI TYNIWHAL Snd




TABLE OF CONTENTS

PART | CURRENT CONDITIONS

Chapter 1 Introduction

1.1 Background of the Study ... 1-1
1.2 STUAY ATER oot e s 1-1
1.3 Target Year of the Study ..o, 1-1
1.4 Structure of the SIAY ... e 1--3
1.5 Study Organization ......coeoeiiivinricnin et 1--4
1.6 Technology Transfor ... e b 1-6

Chapter 2 Present Socioeconomic Conditions

2.1 IREOBUCHION ..eiieiiitiii ettt e cser e b b bt e e s as e s bse et 2--1
2.2 Present Land Use and Urban Development Plans ... 2 = 2
2.3 POPUIAION ...cceetecee ettt e e 2--8
2.4 BMPIOYINENE oooiiviviiiriven i e s s s er s rarass st a s s s 2-16
2.5 Vehicle ReISIALION ....oovoiviiiiiiitin i st se st 2-20
2.6 FINancial STHAHION ....c..cvvcviiiiiiniiieniciieseseeest e s eree e s st bsie s b st arbrenn e 2--21

Chapter 3 Characteristics of Trips

3.1 SumMAry OF TUPS  coviviviiiireiiienn e b s bbb e 3-1
3.2 Trip Generation and AHIBCHON ..oocoovciiien st e 3-6
3.3 Trip DIstibUUON oo 3-8
3.4 Modal SPlil o e 3-10
3.5 Traffic FIOW ot 3-14

Chapter 4 Present Public Transport

4.1 Outline of Public Transpori ... s 4-1
4.2 BUS ODEIAHON .oovviiriiieriiiaereressiisinn e s sn e tes e ras s e s e kb e en e 4 -1
4.3 Bus Operation Characteristics ....oovvcecooorncccinnie s 44
4.4 Issues on Present Transporl SHRAON ... 4-8

Chapter 5 Road Network and Transport Facility Conditions

5.1 Road and Urban Projects Admimistralion .......ccccecevevrvimrrecrevvinnienninnniniennn 3 = 1
S. 2RO NEIWOTK oot e sr e e 5-1
S.3Traffic SIZNAl oo s nne D = 1D
5.4 One-way Control .........ccociiii e 3~ 1T
5.5 Parking Facililies ...oocoveeeccceii st 5-18
5.6 Traffic ACCHISNS .oovvvvreieri et et e 5-24
5.7 Road Network Development Projects ..., 5--28



Chapter 6 Traffic Management and P!amling

6.1 Traffic Management Organizalion ... et e e e 6-1
6.2 Driving License SYSIEM .o s 6--2
6.3 Vehicle REZISIIAION .ooocevvivre i s e s snsassseeses 6-3
6.4 Traffic RegUIAHON ..cvvcirriiiiirinc s s s aencans 6--4

Chapter 7 Present Environmental Conditions

7.1 Institation and Legislation etter e ee e A e e Rt et 7-1
7.2 Natural Environment ....ooocvivieenne, eavebesteeeaintennrereriaeantertsansnasas et eran tnrsnanestrnenteree 71
7.3 Environmental POIIHOIE oo cieere b snverreresarissssessse ensssssssssrsnrssrerensones 715

7.4 Social Opinions on Transport Conditions ... = 22

Chapter 8 Review of the Previous Master Plan “CETA84”

8.1 PrOJchOn and Aclual Result ......... eherrererieneeyaraneasast e e naareane et ana g pransentarenarants 8-1
8.2 Summary of Urban Transpori Master Plan (0 4 VX7 ) Y g-3
8.3 Achievement and Issues of Transport Project Implementation ....coovninnnn. 8-5
8.4 Planning Issues 0 CETAIE ..o e s 8-6

PART i BASIC PLAN

Chapter 9 Future Socio-Economic Frame Works

9.1 Populanon ........................................................................................................... 9-1
9.2 Forecast of GRDP and Fmployment in Asuncion Metropohtan Area ..ociiien 9-4
9.3 Car OWNRIShIP FOTECASE ......vvovoeieerieisseeseense e eesisers s sent e eces 9-5
94 Land UsePlan ..o, SO OO 9-6
Chapter 10 Traffic Demand Forecast
10.1 IUFOBUCEION ~evvvvrereeemeeemeeressssssceeesresosssesessereseresssseneesesesserssssneesesmeeseenenss 10 = 1
10.2 Future Trip Generation and Attraction Demand ..., 10-2
10.3 Trip Distribution .....cccoovennnrnniiineoeeireinns e e s 10--4
10.4 Traffic Assignment Model ..o e 10-8
Chapter 11 Policy for Plan Fermulation
11.1 Planning BaCKEIOUNG ..........oovvuvemuerremessmssesss s ierssssssssnsssmasessssssssssssssessessses 11-1
11.2 Basic Policy for Sectoral P1an ..........ccccciiininiecncnrsnenncnnree e 11-2
11.3 Consideration for the ENVITONMent ..o rincviisnisinereissineninis -3
Chapter 12 Public Transpeort Pian
12.1 Demand SIUCIUIE .c..ociiv et sene s s abe s e s s s e raani L12-1
12.2 PIanning POLICY ..c.ooviiieeeieeneerer ettt st st 12-3
12.3 Introduction of a New Transportation System .........ccovvvivecrniveiincriesinrnennnens 12-6

12 4 Improvement of Bus Operating System ... 1210



Chapter 13 Road Network Plan

13.1 Tssues on ROAA NETWOTK ...t ssnes s ssss s saessnnes 13-1
13.2 Ba3ic POlICY 1vonveirieiinrcce i eiessine e nises s ssrenssssss s n s s ensssraba s s 13--3
13.3 Proposed Road Projects ... s 13-5
13.4 COStESHIMAE 1ivoviieiiiiievsieeecees e siesibteaenessaeessmeesissen st sbasns s sassssnesssar v nrns 13-14

Chapter 14 Traffic Management Plan

14.1 Present Issues on Traffic Management ..o 14 -1
14.2 Basic Policy for TrafTic Management Plan ... 14-1
14.3 Traffic Management Projects ..o e, 14-1
14.4 Traffic Management Policy in Micro-Centro ... 144
14.5 Cost BSHIMAE ..ot e e e e 147

Chapter 15 Urban Transportation Master Plan

1541 Policy for Master P1an FOMMUIAHON  ....c.oovriveivseiiisisisesrssrsransersarsssnssessessssans 15-1

15.2 Formulation of Master Plan Alternatives .......ccocu..... rtvesesssnresessansesnnanentaresas L15-2
15.3 Economic Evaluation of the Master Plan  ................. eetetaeeterenaaebeeiaerssinras 15--3
15.4 Summary of the Master PIan ........ccocviviniimn i 15-20

Chapter 16 Priority Projects and Programs

16.1 Traffic Demand Structure. ........ oS S SO SOOI PO 16— 1
16.2 Phased Implementation Plan of Publtc TransSPort ....ovcviniiiciinisiisrs s 164
16.3 Phased Implementation Plan of Road Network ....c.cooviinmniininnnnrvssenes 16-4
16.4 Phased Implementation Plan of Traffic Management ... 16 -5
16.5 Selection of Prionity Projects and Programs ... 16 -6

PART fll  IMPLEMENTATION PLAN

Chapter 17 Public Transport Plan

17.1 Infrastructure Plan of Trunk Bus ..o 171
17.2 Restructuring Plan of Bus LiNeS ..o e 17 -39
17.3 Cost Estimation of the Trunk Bus Facility (Bus Terminals).........ccoooeeniiiees 17 -41
17.4 Project Management Plan ... 17--45
17.5 Institutional IMPIOvement .....c.ccccovvnniiini s 17-51

Chapter 18 Road Improvement Plan

18.1 Road Design Standards .........occociiiciinni e SR 18-1
18.2 Widening of Eusebio Ayala AVENUE ..ot 18 -2
18.3 Other PIOJECIS  ..ovvveecvieiirecvncnt it casinn it 18-17
18.4 Project Cost ESHMAUON ....c.ocvieencrriiiincictni e e 18-24

18.5 Construction Method of the Widening of Eusebio Ayala Avenue .................. 1827



Chapter 19 Traffie Management Plan

19.1 Traffic Signal Control Plan ... e 19-1
19.2 Road and Traffic Sign Plan ... s mnecnnn 1911
Chapter 20 Environmental Impact Assessment of the Trunk Bus Project
20.1 INrOdUCHON coooveeee et eeree e sea e sn e e e areaeeseesesrnennin 20 7 ]
20.2 Purpose of the ETA ... eniens 201
20.3 Methodology .. e 20— 2
20.4 Land Acqulsltlon and Resemement Pohcy chulaltons emd Gutdelmes ....... 202
20.5 Existing ENVITORMENT ...l anenne st iesebesses ssssessnssesssesanes 26-5
20.6 Impacts ..o P TP PP 2011
20.7 Miligation MeEasUISs .....c.ccoiecicioininiiesiiniminionis st sissrrsineceresesenesseraensensanes 20--23
20.8 Montoring PIAN ..ottt 20-24
Chapter 21 Economic and Financial Analysis of Priority Projects and Programs
21.1 Implementation Plan of Priority Projects and Programs ......occovecruronearencene 21 -1
21.2 Economic Evaluation of Priority Projects .......ccocvvcnvenvinineniscennenineseeons 21-3
21.3 Financial Evaluation ........ocomonenon b e Auersrenions 21 -5

Chapter 22 Conclosions and Recommendations



LIST OF FIGURES

Figo 1-2-1 SHAY A8 cvoovererevennvcreeecsmi sttt st s ebas s st senacs 1-2
Fig. 1-4-1 Study Schedule ..o, 1-3
Fig. 1-5-1 Study Organization..........cc i e e I-4
Fig. 2-1-1 Trend of Population in Paxaguay ceereeeirr e e seneseenesessnssensesase 20 1
Fig. 2-2-1 Present Land Use.......c.cviiiviiin s oo 2-4
Fig. 2-2-2 Locations of High Rise BUildings .......ccccerveemrminiiinssmsisisiissnnins 2-5
Fig. 2-2-3 Location of Large Scale Commercial ACHVIUES. ... 2-6
- Fig. 2-2-4 Location of Land Development Projects .., 2-7
Fig. 2-3-1 Population Trend in the Asuncién Metropolitan Area........ e 2-9
Fig. 2-3-2 Trend of Population Density in Each City
in the Metropolilan ATea...... ..o i 2-10
Fig. 2-3-3 Trend of Population Density in Each City
: in the Metropolitan Area........ U USROS 2-11
Fig. 2-3-4 Population Distribution by Municipality..........ccoueveee. reerever e rnsaararas eerens 2-15
Fig. 2-3-5 Population Density by Zone ........ e et ieera e e e b r R S en e e e 2-15
Fig. 2-4-1 PEA Share by Gender and Age........cooivininiencincnstiin 2-16
Fig. 2-4-2 Trend of GDP ..o s asas s s stscatans 2-17
" Fig. 2-4-3 Trend of Per Capita GDP.........covvvvrncvrrnicrrrnne. [SRSRROSO OO 2-18
Fig. 2-5-1 Trend of Vehicle Registration ... 2-21
Fig. 3-1-1 Zoning in Asuncidn .........ccococoene. SOOI 32
Fig. 3-1-2 (1) Traffic COUNT...ccoivrierc ot ian st s e reaeasrensa s e sesnssess 3-3
Fig. 3-1-2 (2) Screen Ling ...t SO OO 3-3
'Fig. 3-3-1 Desire Line (Work Tnp in the year 1998) ................................................. 3-8
Fig. 3-3-2 Desire Line (To School Trip in the year 1998).....ccoovervrrrrcerinerinnnns veeeene 3-8
Fig. 3-3-3 Desire Line (Other Trips in the year 1998).............. SO OU ORI 3-9
Fig. 3-4-1 Travel Time Difference between Actual and Desirable Conditions ......... 3-10
Fig. 3-4-2 Travel Cost Difference....cooos teemsesaraoeeseesbesores 3-1
Fig. 3-4-3 Probability to Select BUuses.....ocociivimiiriminniisis s cons s .3-12
Fig. 3-4-4 Trip Distance Distribution by Mode and Purpose.......... by nsenns 3-13
Fig. 3-5-1 Traffic Flow on Cordon Line (1984) ..o 3-15
Fig. 3-5-2 Traffic Flow on Cordon Line (1998)......cc.cccvueimmmriniiimsssenmsessessronene 3-15
Fig. 3-5-3 Traffic Flow in Asuncion City (1984) ..o ierreesanseennn 3-17
Fig. 3-5-4 Traffic Flow in Asuncién City (1998) ....cooovvimicvonieeeinnnn e 3-17
Fig. 3-5-5 Traffic Flow by Road Classification.............oveuencninicnicnns SRR 3-18
Fig. 3-5-6 Traffic Volume on Each Street.. ..o, 3-19
Fig. 3-5-7 Traffic Composition........ccoevvniviiieinriiennnnn, eerrevee s e e enrerae e e nsen e betras 3-20
Fig. 3-5-8 Traffic Flow of Buses (1998).....ccvivimiceimcincncnsiinnnnnersesssssensenes - 3-21
Fig. 3-5-9 Traffic Flow of Trucks (1998) ... 3-2t
Fig. 3-5-10 Hourly Fluctuation of Traffic Volume (Screen me) .............................. 3-22
Fig. 3-5-11 Hourly Fluctuation of Traffic Volume (Micro-Centro)......cceovurnrnnienn. 3-23
Fig. 3-5-12 Travel Time & Travel Velocity (Av.Principal)......ocooooonviiinininnn, 3-25
Fig. 3-5-13 Travel Time & Travel Velocity (Secundania)........oocoveecninineniinneniinns 3-26
Fig. 3-5-14 Travel Velocity (to Microcentro in moming)........ceeverviciernrninicsninn 3-27

Fig. 3-5-15 Travel Velocity (from Microcentro in the afternoon) ..........ccoeivcrnen. 3-27

Fig. 4-3-1 Present Route TYPES oocoviiiiniiiii st 4-4



Fig. 4-3-2 Route Distance Distribution ..., 4-5

Fig. 4-3-3 Bus Frequency in 1998......... rearrase et s oA s e s b ba e ne e 4-6
Fig. 4-3-4 Bus Passenger Demand in 1998 .o 4-7
Fig. 4-3-5 Bus Hourly FIUCIRAON .o ssssass 4-8
Fig. 4-4-1 Bus Routes in Asuncién Metropolitan Area....ccvvviineiiinininnnn, 4-10
Fig. 5-2-1 Road Network (Metropolitan Area).......ccouvmmmiriniererisrinmsssenione, 5-1
Fig. 5-2-2 Road Network (Asuncion City)....ccoonneinns Ve e e ce e aas 5-2
Fig. 5-2-3 NUMbBEr 0f LANES .ccvcvnsiinivineties it e 5-3
Fig. 5-2-4 Road section Profile ... e, 5-4
Fig. 5-2-5 Pavement Condition ..., eeeastererer e r e sa et e reaenaen 5-8
Fig. 5-2-6 PAVEMENL DICNSILY .u.vovrviresorererseesesesiermmnsimsasisiemins st siessssssssssessassnesens -9
Fig. 5-2-7 Section with Serious Dramage Problems ... 5-11
Fig. 5-2-8 PELICAN ...t e s s sas 5-12
Fig. 5-2-9 Distribution of Head WAays .......cc.vrcermmers e 5-13
Fig. 5-2-10 Traffic Volume and Heavy Vehicles Rate {Asphalted Road)........ . 5-14
Fig. 5-2-11 Traffic Volume and Heavy Vehicles Rate '
- (Stone Pavemented Road) ...t 5-14
Fig. §- 3 1 Existing Signal Locations....c..c........ erereba e e st e 5-15
Fig. 5-3-2 Present Signal Light Installation.........coocve e inncnsesinsnnivennens 5-16
Fig. 5-3-3 Cycle Time & Rate of Sprit for Principle Direction........ooivovvcnsioniinen, 5-17
Fig. 5:4-1 One-way RegUIAtON ... ..ooevouiiresrirnesrenmsmseseessseeermessstemesse e ssenessesecs 5-18
Fig. 5-5-1 Parking Control Area.......ccoeiivvrminiiins e 5-19
Fig. 5-5-2 Control Street ........... eereirareereraaney e e bRt e pene e e s e e e e rererensaennrrees 5-20
Fig. 5-5-3 Capacity ofPa:kmg Facility for Public Use.....cecerievieernrnienieeresesnesssiennis 5+22
Fig. 5-5-4 Location of Parking LOt.......coovviniireininnnemmsiseesnsnstnstessssssiesns 5-22
'Fig. 5-5-5 Capacity of Parking Facility .......cccorcermmverinrimremmrncnsnninnsnisasinesenienanne 5-23
Fig. 5-5-6 Type of Structure ........coceeviine. et ten e et e e 5-23
Fig. 5-5-7 Occupation of Parking Place .....coovviiiiinenniceeccnen, 5-23
Fig. 5-6-1 ACCidents by AZE . .ovvriiivenn et a s e 5-25
Fig. 5-6-2 Accidents by Reasons..........o.coeeenaa eereere e e s e 5-25
Fig. 5-6-3 Accidents by Type of Vehicles.....oooovvvviriinniicccceiecen 3-25
Fig. 5-6-4 Accidents by Behavior............covinininimnnnin s s see 5-25
Fig. 5-6-5 Accidents by Intersections (Jan.-Aug., 1998).......coocvuvmivivcrenrrersimninonne 5-26
Fig. 5-6-6 Worst 20 Intersections in Term of Traffic Accidents.........ccocoervriinnn 5-26
Fig. 5-7-1 Location of Development PrOJECES ...c.vceverevricriieitecirinsncssiresimiosisnescorens 5-28
Fig. 6-1-1 Organization 0f PMT ..ottt 6-1
Fig. 6-2-1 Age Distribution of Registered Vehicles ........cceiiiminncninnnn, 6-3
Fig. 7-1-1 Organization Chart of Directorate of Environment :
 ASUNCION MURICIPAIILY ......ovvevcieieocreeeees e resarss s e e ssrans 7-3
Fig. 7-1-2 Organization Chart of Directorate of Environmental Ordinance ............. 7-5
Fig. 7-1-3 General Process of Environmental Impact Evaluation............coceevvvvnee 7-6
Fig. 7-2-1 Green Atea in ASUNCION.......cvoreiicritininn e e e 7-9
Fig. 7-2-2 Historical, Cultural, Archeological
and Aesthetic Monuments and Buildings ....coccvevveevienvivcineeene 7-10
Fig. 7-2-3 Inundated Area of ASUNCION ...oovvviiiccriiree s e 7-11
Fig. 7-3-1 NOx Value Unit: ppm).....coccoiiiiniciim s ninens 7-18

Fig. 7-3-2 No2 Value (Unit: PPIn) ... s sinsssnsinsseassesc s 7-18



Fig. 7-3-3 Cowrelation between Traflic Volume of Buses

and the Value of NOX ... e 7-19

Fig. 7-3-4 Average Value of LEQ BY ROAAS .1vecerererre st 7-22
Fig. 7-4-1 Organization Chart of Comisiones Vecinales ... 7-23
Fig. 7-4-2 Zone of Comisiones Vecinales ....... eeierereeesberente seabe Py s TR ne B e Re st e beaE OO0 A 408 7-24
Fig. 7-4-3 Answers on Transport Related Issues by Category..mrnrrnnses Crenreeesen e 7-27
Fig. 7-4-4 Answers on Transport Related Issues by Item.eeninnnn, 7-29
Fig. §-1-1 Population Growth by Municipality during 1982-1998 ........c.cccconnnin, 8-1
Fig. 9-1-1 Estimated Population in Paraguay.......c.cceerieiverseseninmerseimcreseneneneene 9.1
-Fig. 9-1-2 Population Concentration in the Metropohtan AYCQ. .ot 9-2
Fig. 9-1-3 Estimated Population by National Census and Statistics Office............. 9-2
Fig. 9-3-1 Trend of Car Ownership.........c..coou.ve... edrrearanr st e e eaenabe b e s batbenrene e n b 9-6
Fig. 9-4-1 Land Use ANEINatives ... enevcecererinmsnnesses s sssinnnes everreenenneaens 3-9
Fig. 9-4-2 Altemative Future Population Distribution .........ccccincvniinnniiiinnnrn 9-11
Fig. 9-4-3 Future Land Use Plan ..........cooovieeinininiicns e arseenasens 9-15
Fig. 10-1-1 Traffic Demand FOrecast PrOCESS ......ccoveererierevseererirnssresesinssessesesiorssees 10-1
Fig. 10-2-1 Generation and Atraction.......cecee vt ST 10-3
Fig. 10-3-1 Desire Line for All Trips by All Modes in 2015.............. werreenerre et 10-5°
Fig. 10-3-2 Desire Line for ANl Trips by Alt Modes in 1998 10-5
Fig. 10-3-3 Desire Line for Work Trips (2015) ....ccocvcvinimrircerennnncnninenen: SR 10-6
Fig. 10-3-4 Desire Line for School Trips (2015)........ e e e s s 10-6
Fig. 10-3-5 Desire Line for Business Trips (2015}..c..cccocinncinniiniinnn: 10-6
Fig. 10-3-6 Desire Line for Other Trps (2015)..ccnercecciniiinimiinnes 10-6
Fig. 10-3-7 Desire Line for Bus Trips (1998).......cccceervicrnicvrninncies e 10-7
Fig. 10-3-8 Desire Ling for Bus Trips (2015).....ccecorrcecrnmsimeccrcncimnissseesairsosnenes 10-7
Fig. 10-3-9 Desire Line for Car Trips (1998) ...cvevi et 10-7

- Fig. 10-3-10 Desire Line for Car Trips (2015) ..ot 10-7

- Fig. 10-4-1 Bus Passenger between Survey and Model ... 10-10
Fig. 10-4-2 Bus Passenger between Survey and Model (Competing Roules) ........... 10-10
Fig. 10-4-3 Example of Competing Line (Group 17)........ccconvnenvcnnniicnininsnninnnns 10-11
Fig. 10-4-4 BPR Formula (ASuncion}........cceccvriiicnninneiniens s s 10-12
Fig. 10-4-5 BPR FOrMUula (USAY cvevereeeevveoreeerereessressssasisasnserssmsmeesnsssonss eerreereeasenes 10-12
Fig. 12-1-1 Bus Passengers under Do-Nothing Case in 2015 .....cc.cccvereenrirvrcnrcrncens 12-2
Fig. 12-1-2 Bus Frequency under Do-Nothing Case in 2015...........ccoovceeees eeeereeres i2-2
Fig. 12-1-3 Occupancy Rate under Do-Nothing Case in 2015......cnieae 12-3
Fig. 12-2-1 Concept of Trunk Bus System........coccomviriiieiiniiriricsi s 12-4
Fig. 12-3-1 Trunk Bus ROULE. ....cccoviiiicrnctcniiemis s 12-7
Fig. 12-3-2 Bus Passenger Flow in 2015, ..o 12-9
Fig. 12-3-3 Bus Frequency with Trunk Bus Service in 2015 ... 12-9
Fig. 12-4-1 Schematic Chart of Organization for Metropolitan Transport................ 12-15
Fig. 13-1-1 Traffic Flow in 2015 under Do-Nothing Case........c.ccoeeiiiiinicennn 13-1
Fig. 13-1-2 Travel Time from Micro Centro in 2015 .......cccoriiiininnnnirnnrinans 13-2
Fig. 13-1-3 Trave! Time between Clties ... e 13-2
Fig. 13-2-1 Image of Transport AXeS.......ccoovvviiviivnirininnieriesierisinssnre e asseneenns 13-3

Fig. 13-2-2 The Concept of Road Hierarchy........ccocoomricniinnicinnnnniens 13-4



Fig.

Fig.
¥ig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

13-3-1 Urbanized Area of ASUBCIOI wocrenrrernaiessinsssesisnesssensissssssmsesssessessassassins , 13-5

13-3-2 Congestion Rate on Sections (Do-Nothing Case in 2015) ..., 13-6
13-3-3 Proposed Projects of Trunk Roads ..., 13-7
13-3:4 Proposed Projects of Collector Roads......cvviiiveniniininnnn. 13-
13-3-5 Proposed Inter-City Roads....ciiiinimninnnnon 13-10
13-3-6 Proposed Road Network in the Asuncidén Metropolitan Area ............... 13-11
13-3-7 Proposed Intersection Improvement Projects ..o, 13-12
13-3-8 Proposed Projects of Road Dramage Facilities .o v 13-13
13-4-1 Typical Cross SECtion .....viviiion e s 13-15
14-3'—_1 Routes of Establishment Bus-Bay..........ccivininne oo, 14-3
14-3-2 Projects of Traffic Control....c. i eiorrienersnesineesisenenesesssesessrenens 14-3
14-4-1 HoW 10 IMPIOVEe....ocviiiiiie s s seie s ssansn e vens 14-4
14-4-2 Restrictions on Inflow Traffic into Mlcro Centro...civeeneereirerrencvrierinenns 14-5
14-4-3 Opinions on Conversion into Bus Use

by Passenger Vehicle Users .......... S hereebeentee e an e pe e enes 14-6
14-4-4 Conversion into Bus Use as a Result

of On-Street Parking Taniff Increase.......ooimininninon. 14-6
15-1-1 Traffic Flow in 2015 under Do-Nothing Case........coerecrerrerirmsssesserens 15-1
15-3-1 Work Flow for Economic Evaluation..................... et raren 15-4
15-3-2 Economic Vehicle Operating Cost by Speed.....c..covvcriiiininccvcrninnn, 15-18
15-4-1 Summary of the Mater Plan........c..occoiiiiiiinni e 15-23
15-4-2 Change in Trave! Time from Micro Centro in 2015, 15-2t
16-1-1 Demands for Buses in 2005, 2010, and 2015.......coccoovievereriveeccranineenes 16-1
16-1-2 Demands of Bus Users in 2005, 2010, and 2015 .....cooviiinrrinciniininicnnns 16-2
16-1-3 Change in Travel Time under the Do-Nothmg Case ..o 16-3
16-5-1 Priorily PrOJECES....oviviiiicii i ciicsn st sannas 16-8
17-1-1 Network of Trunk and Feeder Bus ROUtES .....ccoovevircrniiececricrnecainne 17-1
17-1-2 Number of Passenger Demand for Trunk and Feeder Bus Lines ........... 17-2
17-1-3 Number of Busés Demanded for Trunk and Feeder Bus Lines............... 17-2
17-1-4 Demand for Trunk Bus.......c.coriiiiiimennc e cnnineeinees 17-3
17-1-5 Locations of Bus Stops and Passengers .................................................. 17-4
17-1-6 General View of Two-Section Articulated Bus.........ccocoeoveveveiriiiiennnss 17-5
17-1-7 General View of Sweep Area of Two-Section Articulated Bus............. .17-6
17-1-8 Route of the Trunk Bus it CENIO .......ovevvevvereeieveeenresesseer oo 17-8
17-1-9 Route of the Trunk Bus in San Lorenzo .....ccoovivieveniccncisinees 17-9
17-1-10 Land Use on the Trunk Bus Route (Widening Area: Gral, Aquino

to the San Lorenzo JUnction)........ccceeevcvrerninersiresiniennnrenisesisnans 17-11

17-1-11 Number of Affected and Unaffected Buildings ......c.occeceercunneirenrneeronn. 17-13
17-1-12 The Alternative Location of the Trunk Bus Terminal in Centro........... 17-15
17-1-13 The Altemative Location of the Trunk Bus Terminal in Centro........... 17-18
17-1-14 The Trunk Bus ROULE.......comiiiieiiieeceserec st e e 17-21
17-1-15 Location of Trunk Bus Terminal in San Lorenzo ......ccccvveviereeivcerinens 17-22
17-1-16 Location of Terminal in Centro ...c......ouvvveearenreinrecrinseorsserorsrerssssersns -17-23
17-1-17 Typical Cross Section of the Trunk Bus Route......c.c.ovvvceciccnninnniannne 17-24
17-1-18 Plan of the Trunk Bus Terminal in Centro........ccoivivmverveviesininnsevesenns 17-31
17-1-19 Plan of the Trunk Bus Termina) in San Lorenzo.......... SR 17-32



Fig. 17-1-20 Maximum Water Level ofParaglzay River Past 20 years.........ccocvene

17-33
Fig. 17-1-21 Physical Condition of Space in the Trunk Bus Terminal..c.c.oocviees 17-35
Fig. 17-1-22 Parking Area in the San Lorenzo Bus Terminal ..o 17-35
Fig. 17-1-23 Plan of the Trunk Bus Stops wilh Intersection .....c.c.cocvminirirercroninns 17-38
Fig. 17-1-24 Movement of Passengers between Trunk Bus
. and Feeder Bus with BIdges ..ot 17-38
Fig. 17-2-1 Restructuring Patiern of Bus Lines... ' i 17-39
Fig. 17-2-2 Feeder Bus Lines afler the Introducuon of lhe Trunk Bus Systcm ......... 17-40
Fig. 17-4-1 Cash Flow of Trunk Bus Project ....c.cvmmrrniinsiinsisnsssssninensiseens 17-46
Fig. 17-4-2 Alternative A: Public Company....ovviiiivnininann, SURPIURUIOI 17-47
Fig. 17-4-3 Altemative B: Public-Private Mixed COMpany........c..ccceivinininniiannns 17-47
Fig. 17-4-4 Altemative C: Integrated Company (or Cooperative} ...........convnncinnnne. 17-48
Fig. 17-4-5 Alternative 4: CONCESSION......cvvvirenminnisenni e 17-49
Fig. 17-4-6 Change in EIRR and FIRR by Trunk Bus Fare ........cccooievimnrecnscnenans 17-50
‘Fig. 18-2-1 Downt Stream Location ... 18-8
Fig. 18-2-2 Catchmient Basil.....veecc.vcrivenmiasnresssrssrcsessie s ssne s sssssnts 18-8
Fig. 18-2-3 Catchment Basin DiviSion.......coevroniniinic s 18-9
Fig. 18-2-4 Location of VIAAUCTS ireenrie e ee cesmersn s s sa s tsin s pas s sane e anens 18-13
Fig, 18-3-1 Location of the Road Widening Pro;ects ................................................ 18-17
Fig. 18-3-2 Standard Design of the INerSeCtion. ....c.vvuermeumssrecssrecesiniercnismssisions 18-19
Fig. 18-3-3 Location of Roadway Drainage to be Improved.........c.cooovcvnrncncicrnen 18-21
Fig. 18-3-4 Location of Drainage Facilities ....c..ccorvivimminnecminncc s 18-22
Fig. 18-4-1 Summary of Widening Project on Av. E. Ayala.....ccooevvinnciciniiinnns 18-24
Fig. 18-4-2 Summary of Other Road Projects......ccooviennrcrnmniecniininnees 18-26
Fig. 19-1-1 Existing Traffic SIgnals ....c...ccivrumnnecrieriiieertceneees oo 19-1
Fig. 19-1-2 Traffic-Signals Centrally Controlled.........coouvmnrnnnnisiiesenenenes 192
Fig. 19-1-3 Central Center of Traffic Control System ............................................... 19-2
Fig. 19-1-4 Existing Signal Lights ..o 19-3
Fig. 19-1-5 Target Area of Traffic Signal Contro} o L YO 19-4
Fig. 19-1-6 (1) Coverage Area of Signal Control System (Central Area) ................. 19-6
Fig. 19-1-6 (2) Coverage Area of Signal Control System
{Radial Arterial ROad) ....cccoonrinciininiin e 19-6
Fig. 19-1-7 Traffic Signals ... 19-8
Fig. 19-1-8 Coverage Area of Vehicle DIELECIOTS v e eveveresaresseesessstsresssasensssaressrane 19-8
Fig. 19-1-9 Vehicle Detector Installation .......... OO USSP RUTOTOI 19-9
Fig. 19-1-10 Implementation Schedule of Traﬁic Signal Control Plan ...t 19-10
Fig. 19-2-1 The Overhead Traffic Signals.. ... 19-11
Fig. 19-2-2 Typical Plans for Intersection Marking ....c..o.coevverreemmnnionencononcinnnnn. 19-12
Fig. 19-2-3 Marking Plan of Intersection .......ccc.ooecimmoncnenicnic i 19-12
Fig. 20-5-1 Traffic Composition on Eusebio Ayala in 1984 and 1998..................... 20-5
Fig. 20-5-2 Present Land Use condition of Av. Eusebio Ayala.........coccccoininiinn. 20-6
Fig. 20-6-1 Profession of Sample PEople...coveiioi e 20-11
Fig. 20-6-2 Motives of the Use 0f BUS....corori v 2¢-11
Fig. 20-6-3 Average Waiting Time at Bus StOPS ..coovovviiriciiireiniiinns 20-12
Fig. 20-6-4 Preferred Time Redued...........ccooeveinen et ebe e et st eaes 20-12
Fig. 20-6-5 Preferred Tar{¥ .........cocooooiiiic s 20-12
Fig. 20-6-6 Preference of Transfer TIme ......cocoovieeeniennnn s 20-13



Fig. 20-6-7 Most Important Factor for the Use of Trunk Bus........... e 20-13

Fig. 20-6-8 Comparison of Trip End in Case of Do-Nothing and With Project........ 20-14
Fig. 20-6-9 Comparison of Vehicle Proportion in Case of Do-Nothing

_ and With Project ... eeere e e bt e b e 20-14
Fig. 20-6-10 Projected NOx Values With and Without Projecto.. oo, 20-16
Fig. 20-6-11 Opinion on Widening of Eusebio Ayala .o.oeveviiniinininnnn, 20-20
Fig. 20-6-14 Opinion on Resettlement of Eusebio Ayala.......coccooeivininiinnn, 20-21
Fig. 21-2-1 Conversion from Financial to Economic Cost..vcvcnniioinnninnn 21-3

Fig. 21-2-2 Unemployment Rate in Paraguay ..., 21-4



LIST OF TABLES

Table 2-1-1 Movements in GDP et bbb e e s e r e rereenniaines o
Table 2-2-1 Area by Category (l) ..................... et e et e e b B et e e e renes 2-2
Table 2-2-1 Area by Category (2} e ienie 293
Table 2-2-2 Area by Land Use.....ccovviiininrimnni e 23
Table 2-2-3 Population Density in PDUA oo eessss s sesne s ssssteseas e 2-6
Table 2-2-4 Immediate Action Projects in PDUA (L. and Development Projects)..... 2-7
Table 2-2-5 Land Use of WaterfIonl. c.c....coveiiinrcceeeeisssrs e narse e nsae e siesesans 2-8
Table 2-3-1 Trend of Population in Asuncién Melropo]uan Area... verenereeneeenens 29

Table 2-3-2 Trend of Number of Households in the Metropolitan Area cererenenenens 2210
Table 2-3-3 Trend of Population Composnhon by Gender and Age Group

1 PAIAGUAY ..o iesde s e e n s as e s 2-12
Table 2-3-4 Trend of Population Composntion by Gender and Age Group ‘

in the Metiopoltan Area .../ s 2-12
Table 2-3-5 Trend of Sociat Migration in the Metropolltan P2\ {7 SO 2-12
Table 2-3-6 Social Migralion SHUation ... i s 2-13
Table 2-3-7 1998 Population and Population Density by Zone.........ccovueereererievecennn. 2-14
Table 2-4-1 Eslimated Population by Gender and Age Group in 1998 .ceee e vennne 2-16
Table 2-4-2 1998 Resident Base EMPIOYIMENL .....coocivinnieeivicairiessesiesssessessienessesnnes 2-17
Table 2-4-3 1996 GRIDP and Productivity ...c...cociereioreerineerenienseeeenrssssscsseasanssassanes 2-19
Table 2-4-4 1998 PEA and Unemployment Rate ........covcveeerinninerneressonssniormassines 2-19
Table 2-5-1 Registered Vehicles in 1996.............. ST erern et s e 2-20
Table 2-6-1 Revenue of ASuncion CItY ... e e 2-22
Table. 2-6-2 Expenditure of Asuncion City....c.viviiini oo, 2.22
Table 3 1-1 Cornpanson 0f ZONE SYSIEMS ..ovrerirricstenere st 31
Table 3-1-2 Zoning in ASUncion (1) oo cesesieesens eerebt et e e sa e aran 3-1
Table 3-1-2 Zoning in Asuncidn (2) ......cooovemvinnniniinsnnciinen, rerrerenesrenae et anaens 3-2
Table 3-1-3 Comparison of Major Surveys.......c...cc....s etreene et ee e s e b e ne e 3-4
Table 3-1-4 Effective Sample Rate (1) ..o 34
Table 3-1-4 Effective Sample Rate (2) ..o SRR 3.5
Table 3-1-5 Total Trips by Mode and Purpose .......cccciiiiciinindsnnineesininenn 3-6
Table 3-2-1 Trip Generation / Attraction by Tnp Purpose in Study Area........ SR 3-7
Table 3-4-1 Answers by Category vt i s 3-10
Table 3-4-2 Parameters of Disaggregate Model.........ooo oo, 3-11
Table 3-5-1 Traffic Flow at Metropolitan Area Border ... 3-14
Table 3-5-2 Traffic Volume at Asuncidén City Border.....c.ovvcveciiccicnincsneiniininen, 3-16
Table 3-5-3 Traflic Volume at Screen Line ..o 3-18
Table 2-5-4 Section Traffic Flow in Micro Centro.........cevvevvermrevrnvestnvnscnnnisnans 3-19
Table 3-5-5 Traffic COmPOSIION .....c..cvivrecirieircriinimns s e 3-20
Table 4-2-1 Minimum Operation Conditions of Public Buses.......c.ccoonniinnn 41
Table 4-2-2 Present Bus OPErator......c.ooociiiiimnieriinin it csres s 4-3
TADIE 4-2-3 BUS ZO0MES.c.vecuirriereiiriereniessrereerrseressecsrenssesnessenssseessassserserarssesissassorassusons 4-4
Table 4-3-1 Bus ROULES BY TYPC..ovvviveeirirrierceirctcrecnieercnse e cseme s e assssessanane 4-5
Table 4-3-2 Bus Flow 00 Screen Line....occcoooriersiiriverecceeie e srersestons 4-7
Table 5-2-1 Road Investment in Asuncidon by Funds Source ........cocovvvvvvnrvcvvncronns 5-10

TAbIE 5-2-2 05t OFf PAVEITIENE 1eereeee ettt eee et eeeeeeeeei e arareseerearteessmsnremeraeassssassarnens 5-10



Table 5-2-3 PCU (Asfaltado) .o 5-13

Table 5-2-4 PCU (Empederado). ...t e s 5-13
Table 5-3-1 Type of Control Maching ..o rsssssis e, 5-16
Table 5-5-1 Staff for Curb Parking Administtation........cvc i, 5-20
Table 5-5-2 Expenditure and Revenue of CEA ..o, 5-20
Table 5-5-3 Capacity of Parking Facility in Micro Centro.......couumriineiinns 5-21
Table 5-5-4 Parking FEe ..ovvivmniimeeinonei s 5-22
Table 5-6-1 Accident Rafe. ... ssenns 5-24
Table 5-7-1 Mainly Development Projects. ..., 5-27
Table 6-1-1 Number of POHCEMEN ....vceiriir i st 6-2
Table 7-1-1 National Qrganizations Relevant to Environmental Preservation......... 7-2
Table 7-1-2 Principal National Laws and Decrees ..., 7-3
Table 7-1-3 Principal Environmental Ordinances........oiinn.., 7-4
Table 7-2-1 Classification of Greenm Areas i.......iv e 7-7
Table 7-2-2 Open SPace in ASUNCION ... vereenceceneensire it e, 7-8
Table 7-2-3 Green Areas in Comparison between 1992 and 1996.......cvnicvncns 7-8
Tabte 7-2-4 Principal Type of Flora in Banco San Miguel........; e 7-12
Table 7-2-5 Principal Type of Flora in Cerro Lambaré Area.........oevverrernsinssionnens 7-13
Table 7-2-6 Principal Type of Flora in Cerro Lambar€ Area ... 7-13
Table 7-3-1 Result of Air Pollution Monitoring by Municipal Government............. 7-16
Table 7-3-2 Air Pollution Monitoring Result ... . 1-17
Table 7-3-3 Comparison of Air Pollution between Big Cities and Asuncién............ 7-17
Table 7-3-4 Traffic Volume of Buses at Each Observatory ........owccccrinieeernineronnss 1-19
Table 7-3-5 Noise Regulation in Asuncion City.... ..o, 7-20
Table 7-3-6 Average LEQ Value on Each Route with Zones with Major Impact...... 7-21
Table 7-4-1 Comisiones Vecinales in Bach Zone .......ccco.oovvvveiennienisricesssssssncsnenan, 7-23
Table 7-4-2 Actual Urban Transport Problems
in the View of Community Leaders.............. et ey 7-25

Table 7-4-3 Suggestions Made by Participants on Improving Urban Transport ....... 7-26
Table 7-4-4 T ransport REIAEE ISSUES ..o eces bt bns 7-26
Table 8- 1 1 Populailon Actual and Forecast in CETAS4 «........ovoeererereoreeeeeeseersre 8-1
Table 8-1-2 Actual and Projected Population by Municipality .........c.c.ccereveriereonias 3-2
Table 8-1-3 Actual and Estimated Trip Generation.........cccuvrevriererimresesessereresinens 8-2
Table 8-1-4 Comparison of Actual and Projected Traffic .

on Screen and Cordon LINe ..o v 82
Table 8-1-5 Comparison of Actual and Projected Bus Operation ..........c.cccevivivil. 83
Table 8-2-1 Proposed Road Improvement PIan...........coouvovumeeencernisiereacseccseneennne 83
Table 8-2-2 Public Transpori Improvement Plan ..o, 84
Table 8-2-3 Proposed Projects in Micro Centro........ovcimininon 8-4
Table 8-3-1 Urban Transport Project since 1991 by Domeshc Finance.......cccconennee. 8-5
Table 8-3-2 Projects by International Cooperation..........ovcoevvevincnsnninsenesinnn, 8-5
Table 9-1-1 Annual Population Growth Rate.........covveerirnenencrencectneccnesecencnreninnen. 9-1
Table 9-1-2 Population Increase Rate and Population Share ... 9-2
Table 9-1-3 Population in Metropolitan Area and Share..........cccoovciivninnn 9-3

Table 9-1-4 Population Forecast by Age Group and Gender
in Metropoltan ATEa....ociiiiiiceeeniiii bbb s 93



Table 9-1-5 PEA FOIECASt..cci vt 9-4

Table 9-2-1 GDP FOTECaSt .ecviiiirieerieeeicnerensinesien e st asis st e e e s 9-4
Table 9-2-2 Future GRDP in Metropolitan Area ... 9-4
Table 9-2-3 FUITE PEA ....ooiviviveretenncsrsnscsesasmessessassessessnsassasissibssbossssstssssssasanses 9.5
Table 9-2-4 Employment FOreCast ... it resssnss s 9-5
Table 9-4-1 Population Forecast Based on Past Treng.......oo.ooivenninnicimnnnns 0-6
Table 9-4-2 Demand and Supply Balance of New Residential Area.....o.covieionnna: e 9-7
Table 9-4-3 Altenative Future Population Distribulion.......iorervninniisninsninns 9-10
Table 9-4-4 Evaluation of Land Use Altematives ... cerereiesenrensnsaseraeescsenninrens 9013
Table 3-4-5 FOture SANtS c.ovvev it oo 9-14
Table 9-4-6 Socioeconomic Indicators in 1998 9-16
Table 9-4-7 Socioeconomic Indicators in 2005 ..., 9-18
Table 9-4-8 Socioeconomic Indicators in 2015 ..o SRR 9-20
Table 10-2-1 Parameters of Trip Generation / Attraction Models ... 10-2
Table 10-2-2 Total Trips from the Study Area by Purpose and by Mode .................. 14-3
Table 10-3-1 Parameters of Trip Distribution Model......ovorvevecnnniininnne. 10-4
Table 10-3-1 Parameters of Intra Trip Model.....ocvoivievnncncnn, 10-4
“Table 10-4-1 Weight Coefficient ... 10-9
~Table 10-4-2 Groups of Competing Bus ROULES ...occrvuriinirnirevinsinnsiensnnsensions 10-11
Table 10-4-3 Free Flow Speed ..., reenreeeaesa s rerenerenans 10-13
Table 10-4-4 Traffic Capacity and Free Flow Speed.........vvuurrrcnrernnecrens e 10-13
Table 10-4-5 Basic Capacity.....coviiniimiissiene st 10-14
Table 10-4-0 K-Fattors. ..o i s s et sessis s s 10-14
Table 10-4-7 D-Factors........... SRS OO TU DY DT U SO PSU R POTEPR RO rerreens 10-14
Table 10-4-8 Area Factors .....ccccovvereiinimninininn s sesnnass reersataer e as e nrreane 10-14
Table 10-4-9 Service Level FactorS.. ... cmssasis s sisseseee e 10-14
Table 12-1-1 Section Passenger Demand............. ©renrseschnnrasstssrare et e reeesanearasanianes 12-1
Table 12-2-1 Passenger Iricrease by Bus Renovation........cccumminccrennianies 12-5
Table 12-3-1 Maximum Transport Capacity of Urban Transport Systems................ 12-6 .
Table 12-3-2 Construction Costs of Urban Transport Systems.....ccocvvvivsniinienenn 12-6
Table 12-3-3 Requirements of Trunk Bus ... 12-8
Table 12-3-4 Conversion Effects on Auto Trips by Trunk Bus........ SUTTUOTRURUUTTOROROONt 12-8
Table 13,—3‘1 Improvement Projects of Trank Roads ......veneereeereereenenes. et 13-7
Table 13-3-2 Improvement Projects of Sub-Trunk Roads....ccooveivicn i, 13-9
Table 13-3-3 Communication Roads between the City......ccoiviiiiiinniiniinin, 13-10
Table 13-3-4 Intersection IMProvements. ...c.ocvrencii et 13-12
Table 13-3-5 Improvement Road Drainage Facilities ... 13-13 ¢
Table 13-4-1 Typical Cross Section Elements......cvvreieeeiininiicrnccinnns - 13-15
Table 13-4-2 Cost Estimation of Pavement.........coocvvvrniiiinnnnimissnnannneens 13-16 .
Table 13-4-3 Unil Land Price . iiieriiiinsrebierares s rerasressne et sevassesssianissssns sarssssse 13:17
Table 13-4-4 Cost of Construction for Fly-Over ...l 13-17
Table 13-4-5 Cost Estimation of Drainage at Intersection .......ccoocvcvmeniinicnicininn, 13-19
Table 13-4-6 Summary of Unit Cost ... 13-19
Table 13-4-7 Unit Cost for Introduction of Trolley Bus System ..., 13-20
Table 14-3-1 List of Traffic Management Projects..........c.ocoovmmmimminivnnnncinnn. 14-2

Table 14-4-1 Passenger Vehicle Work Trips to Micro Centro......oooooennen 14-5



Table 14-5-1 Summary of Unit Cosl..ieriiiiiis i 14-9

Table 15-1-1 Congestion at Major SEClions ..., 15-1
Table 15-2-1 Mater Plan AUCIAtIVES oiviviniie s 15-2
Table 15-3-1 Characteristics of Representative Vehicles ...ooimininnnnn, 15-6
Table 15-3-2 Composition of Fuel Type and Average Fuel Cost
by Type of VERICIE ..cocciviiiiiininin s 15-6
Table 15-3-3 Fuel Consumption Rate and Cost by Type of Vehicle ..., vere 15-7
Table 15-3-4 Oil Consumption Rate and Cost by Type of Vehicle ..o 15-8
Table 15-3-5 Financial and Economic Cost of Tire .......covvviinniniiiiivenciniene. 15-9
Table 15-3-6 Tire Consumption Rate and Cost by Type of Vehicle ..., 15-10
Table 15-3-7 Assumptions for Repair Cost Estimation........... revereernesnenttsenarnyenpentesen 15-11
Table 15-3-8 Financial and Economic Repair Cost by Type of Vehicles ..o 15-12
Table 15-3-9 Assumptions for Depreciation Cost Estimation........coivviivinnees 15-13
Table 15-3-10 Financial and Economic Depreciation Cost Subject to Use............... 15-14
Table 15-3-11 Financial and Economic Depreciation Cost Subject to Time ............ 15-14
Table 15-3-12 Capital Opportunity Cost by Type of Vehicle.........ocooiine, 15-15
Table 15-3-13 Crew Cost and Administrative Cost by Type of Vehicle .......c.ccunne. 15-16
Table 15-3-14 Aggregate VOC by Type of Vehicle..vinin. 15-17
Table 15-3-15 Travel Time Cost.......inuirimermnecseenci e ssenrasns 15-19
Table 15-3-16 Comparison of Master Plan Altemahves ........................................... 15-20
Table 15-4-1 List of the Mater Plan Projects......oo.u OO UR YRR 15-22
~ Table 15-4-2 Phased Implementation Plan. ... 15-24
Table 15-4-3 Change in Model Selection ........ccooiecnicinccmri e 15-21
Table 16-1-1 Change in the Number of Trips after Various Transport Projects........ 16-3
Table 16-2-1. Phased Implementation Plan of Public Transport ... 16-4
Table 16-3-1 Phased Implementation Plan of Road Network .......cccoveerirenririnonns 16-5
Table 16-4-1 Phased Implementation Plan of Traffic Management............cooeeenn 1625
Table 16-5-1 Evaluation Results of Priority Projects......ocovecreernminennrcnsenerenianies 16-6
Table 16-5-2 List 0f PHOMtY PIOJECIS ...cceciiiiiniiii e 16-8
Table 17-1-1 Demand Forecasts 0f Tk BUS.....c.oecieimeriniemsernsinis s 17-3
Table 17-1-2 Demand Forecasts of Feeder Bus.........cccooceiiiiiiivnicnccccccnininins 17-3
Table 17-1-3 Number of Transfers .o ur i srssseesessearesesassnessessssenees 17-4
Table 17-1-4 The Number of Users at Each Bus Stop .............................................. 17-4
Table 17-1-5 Distance of the Trunk Bus Route...ccccovinininiiiiinnnens 17-7
Table 17-1-6 Cross Section of Trunk Bus Route (Present Cond:t:on) ...................... 17-9
Table 17-1-7 Existing Transport INfrastructure .............oceeirmeciesivsressesseiecrsnsssicenes 17-12
Table 17-1-8 Properties by Classification along the Trunk Bus Route ..................... 17-12
Table 17-1-9 Affected Buildings by Type along the Trunk Bus Road .......cccrevornnnns 17-13
Table 17-1-10 Affected Buildings on the Widening Section........co.concvneverenniiniiinnn. 17-14
Table 17-1-11 Evaluation of the Altenative Bus Terminal in Centro.........coecunen, 17-17
Table 17-1-12 Evaluation of the Altemative Bus Terminal in San Lorenzo............. 17-20
Table 17-1-13 Required Bus Terminal Facilities.......cco.coviiiivicenininninnncn i 17-26
Table 17-1-14 Area of Centro Terminal ......c.cvveveeiereeeiic e 17-30
Table 17-1-15 Area of San Lorenzo Terminal.......cccocociviininininniiccninnncereneens 17-30
Table 17-1-16 The Number of Passenger Transfer (2005 /2015)...c.ccceiviciicnnne 17-36
Table 17-2-1 Bus Line Classification by Restructuring Patterns................. RS 17-40

Table 17-2-2 Bus Lines to be Restructured after the Introduction of Trunk Bus...... 17-40



Table 17-3-1 Cost Estimation of the Trunk Bus Terminal in San Lorenzo............... 17-43
Table 17-3-2 Cost Estimation of the Trunk Bus Terminal in Centro ... e, 17-44
Table 17-3-3 Cost Estimation of the Trunk Bus Terminal Parking Arca v 17-44

Table 17-4-1 Costs of Trunk Bus PrOJEctS..imrmriiressmsessossessssosssnsssaniesenss erirsraeran 17-45
Table 17-4-2 Financial Sensibitity Analysis of Trunk Bus PmJect wrerersreeninesnienenes 17246
Table 17-4-3 Comparison of Operatmg Body cveiiiirr 17-50
Table 18-1-1 Road Design Standards in the Project.... i, 18-1
Table 18-2-1 Rainfall Intensity for Various Retum Periogs .....oc.vireieerrrscainseniones 18-5
Table 18-2-2 Increment of Runoff Coefficient..........cooov.r i TP TU ORI 18-7
Table 18-2-3 Drainage Facﬂmas...........,..,......................., ........................................ 18-9
Table 18-2-4 Design Traflic ..o v 18-10
Table 18-2-5 Axle Load Distribution by Type of Vehicle ...coeivnieincceecnscnnenccnenne 18-10
Table 18-2-6 Catcutation of Total ESal FACIOT ........ovecivecieiriensenienntsenisssae e enesnnenas 18-10
Table 18-2-7 Design ESAL and Cumulative 18-kip ESAL by Road Section........... 18-11
Table 18-2-8 Suggested Levels of Reliability for Various Functional
- Classifications.............. eteereeee e e ea nra e ena e PR N e E et e e s e ea e s aR R 18-11
Table 18-2-9 Structural Number (SNl) ...................................................................... 18-12
Table 18-2-10 Layer COCTTICIBALS 1ovvvvrvveeesccsree st e resesess s sessssss s s ere e se e sases o 18-12
Table 18-2-11 Pavement COMPONENIS. ..c.wirmerrirmrevsiririnsiisimisiecesens et ssessacssssenis 18-13
Table 18-2-12 Materials Strength................ st retraa b e e e ar e e eaene st e aeea e re e s eeserneenen 18-14
Tabte 18-2-13 Bridge Type Standard Span APPHCAHON . cvvteven s seen 18-15
Table 18-2-14 Relation Between Span Length and Girder Height.... verrereenareene 18-15
Table 18-2-15 Suminary Table of Foundation..........coovniiiiiinine 18-16
Table 18-3-1 Present Cross Section Component of Each Road ........ccocorvveenerncrrenenes 18-18
Table 18-3-2 Waiting Lane Length by Avenue.......ocoiniiecnnincns erree oo raran 18-20
Table 18-3-3 Design Standard of Exclusive Lane for Left Tum .....oovceivnirinincninns 18-20
Table 18-3-4 Drainage Structures at Each Locanon .................................................. 18-22
Table 18-3-5 Desint THAFC .iviievvivecreeereesie s e ssenesstees s st seese et eessmnss et e 18-23
Table 18-3-6 Structural Number(SNl) ....................................................................... 18-23
Table 18-3-7 Pavement COMPONENL ............coverrereeierserersrersaeseeesiessrssessssrssasssensieess 18-23
'able 18-4-1 Summary Cost Estimation of Av.E. AYala .. 18-25
Table 18-4-2 Cost Estimation of Other Road Projects.......c.oceecciviueccreieesvnrenssesenan. 18-27
Table 19-1-1 Components of Signal Control SYStem.......coverrrrereurcrmecernsesimsecreen. 19-7
Table 19-1-2 Cost Estimates of Traffic Signal Control Plan.............cocoivniinns 19-10
Table 19-2-1 Cost Estimates of Road and Traffic Signs Plan ..., 19-13
Table 20-4-1 Norms Related to Land ACquisition ........cocoverrcninnnvinsinincnnnnn. 20-3
Table 20-5-1 Existing Transport Ifrastructure .........cociemiorviinii e 20-4
Table 20-5-2 Noise Level on Eusebio Ayala in 1998 Monitoring............cccccoenen. 20-5
Table 20-5-3 Roadside Population of Section to be Widened.........ccccconininninnnnn. 20-7
Table 20-5-4 Properties by Classification along the Trunk Bus Route ..o 20-7
Table 20-5-5 Education Level and AZe........ocvvirinnniiiiinicinicirciniin s 20-8
Table 20-5-6 Present Condition of the Avenue............ eereen et et ea e e e et reehan e 20-9
Table 20-5-7 Answer to Improvement of the Avenue..........cccoininnininnn. rreens 20-10

Table 20-6-1 Comparison of Trip End in Case of Do Nothing and With Project..... 20-14
Table 20-6-2 Comparison of Vehicle Proportion in Case of Do Nothing and With



Table 20-6-5 Value of LEQ in the Year 2015 for With

and Without Project Cases...cuvnninin eree bbb 20-17
Table 20-6-6 Number of Propertics to be Reseltled or Affected by Widening of

~ Busebio Ayala.......... Amer bR e e R e SR T RO e 20-20
Table 20-8-1 Monitoring Committee of Socioeconomic Aspect .....vvvivccrniinien. 20-25
Table 21-1-1 List of Short-Terni Priority PrOJECtS. ... verncrimtrersimonmomrensenpensersesees 21-2
Table 21-2-1 Cash Flow of Priotity Project ..o 21-4
Table 21-2-2 Economic Evaluation of PHOTIY Projects.. .. ivrrcenersnieresnnenns 21-5

Table 21-2-3 Sensitivity Analysis of Cost and Benefit Change



Outling of the Aliercare Study on Urban Transportalion Planning in Asuncion Melropotitan Area

L.OCATION OF THE PROPOSED PROJECTS

- Trul Bus
Parmane _Trurl Road
=, Sub-Terk Road
T Gegulation
e Drairage

* Wlosection

B Bus Terminet
== 4w By Bay
[y




Outiine of tha Aftercare Study on Uiban Transperation Plannlng in Asuncién Metropoltan Area

1.IST OF THE PROPOSED PROJFECTS
. . Cost (1000053} -
] Number ‘ Name _ Lanes | Length 2005 2015 Total
Av. T Ayala 163 JAv.Eusebio Ayala (Genaral Aquino-Calle Ultisea) Widening [ 6.450 . 31,683 31,683
{Cublic Trarsporistion _ 404 JAv.Eusebio Ayala(Catle Ultima-San Lorenzg) Wideaing 6 454 24793 24,793
1 |Av. I F. Bogado (1ro, de Marzo} Wideaing 4 1.65 T 2353 2,353
From the South 183 JAvIc vbate i Pavement | 4 322 - 2613 2613
101 [Nocthern Esplanade Datour [ 484 20,000 20,000
102 INorthem Esplanade Detous 4 1632 40,000 40,000
: 107 |Av.Attizas Widening 4 1.6% 2336 2,395
From the North 121 |Geal. Rafack Frarico Widening | 4 20 3970 3970
122 palio Conréa Widening 4 161 3,376 3,376
123 _ |Te 2do M Pino Gonzalez Widening 4 0.99) 2,076 2,076
From the East 112 1Av. 5ta Teresa Widening 4 175 2,496 2,499
108 {Av.Perd Widening 4 328 4677 4677
109 - [Av.Gral Santos Widening i | 241 5,002 5,002
Circulation Road 110 JAv. Chof d2l Chaco Wideaing 4 2.09] 3656 " 3,65
119 JAv. Bruro Gugaiari Widening 4 1.62 2,310 2,310
120 _{Rca, Argenting Widening 4 3322 4,592 4,597
201 |Las Residentas Pavement 2 139 432 472
202 JAveling Martinez Pavement 2 1.1% 330 330
203 [Sub-Trurk Road Pavement rE C 027 80 &0
204 |Sub-Trunk Road Conection 2 . 014 335 (333
205 . TAveling Martinez - Callz Ultima Pavement 2 5.05 1,500 1,500
206 . [Callz Ultima - De ka Victoria Pavement 2 IRE 330 3308
207 . |Sub-Trunk Road Pavement 2 0.7 229 re
sideni it 208 ISub-Trunk Road Pavement 2 Q.55 163 164
Wideaing ofthe Aderies| 255 loub-Trunk Road Pavement - | 2 0.09 7 2
210 |Fdodela Mora - Av. Def del Chaco Conection 2 244 5,836 5,834
211 JSub-Trunk Road Pavement 2 1.44 538 53%
212 Deffensores del Chaco Pavemant 2 3 1,05¢ 1,099
219 JAvelino Martinez Pavement 2 s 1,696 1,654
220 - [Av.San Isidro Pavemeat | 2 263 796 794
221 |Esplanade of Fatima Pavement 2 © 077 1239 29
222 " |Av. 3 de Defebicto Pavement 2 3.04) 909 909
301 . JRuta 2(San Lorenzo) Detour 4 - 2.64 9418 9, 41&f
302 [Road 1{San Lorenzo) Detour 4 862 29644 29,644
306 MR Alenzo - Luque Detour 1. 147 25,689 ?5 689
308 . Lugue-San Lotenzo Widening 1 1.7 108 13,009 -
Connection of the Cities | 309 |San Lorenzo -Remby Widening 4 684 9,754 9,754
319 |Lugue-Limpie Widening 4 1098 15,657 15,657
I |Ruta Trans Chaco Widaning 5 1.45 14,647 14,647
312 |Ruta 3 (Limpic-M R Alonso) Widening 4 §.54 9,326 9,33
313 |Autopista Desvio (Fuque-Mme L*,mh) Detour 4 5.43] 18674 i3,674J
01 1Signat Controt System 2,497 2,497
- 702 |Road and Traflic Signs 206 209
Traflie Cortrol 703 |LRT in Micro-Ceatro Recewal 11,3490 11,344}
704 |Parkinz Reskriction : : -
401  ]Av.Eusehio Ayala/ Av. Rea. Argeating Sx4(2) 2,329 2,129
402  |Av.Eusetio Ayala ! Av. Chof. del Chaco &x4(2) 2,531 2,53
403 ' |Av.Euszbio Ayalaf De Lz Yictoria 6x4(2} 2,167 2,167
404 |Av.Eusebio Ayala f Kubitscheck 6x4(2) 2,91 e
{Intersection 405 JAv.Mcal Lopez f Av. Chel. det Chaco 4x4 7 71
406 1Av Mcal Lépez 7 Venzzucla 42 7h H
407 .- 1Av Meal Lopez f Av. Kubitscheck 4x4 I Tt
408 |av Meal Lépez f Av. Grat. Santos 4 n 7
499 |AvMcal Lépez  Av. Perd 4x4 i 71
501 jAvFdo. dela Mora/ Bartolomé de fas Casas 4x2 18 i
502 . [AvFdo. dz la Mora/ From Kubitscheck to Gral Santos 4 18 1
503 - JAv.Fdo. de 1a Mora/f Saa Martin 4xd 18 1
504  |Av Eusebio Ayala {General Aquino - San Lorenzo) 6 1099 11,548 11,34
505 JAvMcat Lopez/StaRosa L' 1,338 1,33
) 506 - |Av.Mcal. Lépez / Av.Chof. Del Chazo 4x4 1,337 1,337
Drainage 507  |AvMcal Lopez [ Gral Garay 42 716 71
508 JAvMcal Lépez / Av. San Madtin 4x4 2,130 2,130
$09  JAv.Meal Lopez / Bernardine Caballeco 4x2 3,328 332
510 fAvEspadta/Fiom Kubitscheck to Saceamento %) 18 i
511 JAv.Acligas/ Av. Gral Santos 434 18 1
512 ler Presidene / From Adigas to Transchaco 4 ig i
513 JAv.Aviadoses del Chato 4 18 1
601 {Bus Bay/ Av. Artigas 734 73
602 {Bus Bay/Av. Mcal. Lopez 564 564
D 603  |Bus Bay/Av. Fdo. De la Moia 828 828
franspart Fqk ity 604  }Bus Terminal f San Lorenzo 4,421 4,420
695 |Bus Terminal f Centro 1,665 1,665
606 arking for Trunk Bus 766 755
7601 250116 368727




Outlinz of the Aftercare Study on Uiban Transporation Planning in Asuncidn Metropotitan Area

1, Background and Objectives of the Study

In order to recommend policy measures to the urban fransport problems in the Asuncién
metropolitan area, the Japan International Cooperation Agency (thereinafier referred to as
“JICA”) conducted a master plan study in 1986 and a feasibilily study in 1988 based on a
predicted sociocconomic framework of year '2000. By now, however, they are alrcady
incongruent with the current socioeconomic conditions because the population in 1998
surpassed the figure projected for 2000 in the Master Plan, and there was an unpredicted trend
of urbanization in suburban areas,

Purposes of the Study arc as follows.
1) To revise, with 2015 as a new targct year, the “Urban Transportation Master Plan in the
Asuncién Metropolitan Arca (CETA 84)” completed in 1986 by the JICA.
2) To formulate short-term development plans up to the year 2005 and -selcet high-priority
- projects.
3) To conduct feasibility studies for the hngh priority projects.
4) To transfer technology to the counterpart team during lhe course of the Stud}

The study area covers the Mumcnpahty of Asuncion and its metropohtan area including
Fernando de la Mora, Lambaré, Luque, Limpio, Mario Roque Alonso, Nemby, San Antonio,
San Lorenzo, Villa Elisa, Villa Hayes. It is the same as the study area of CETA 84,

2. Project and its Recommendations
(1) Public Transport Plan

Up to the target year of 2015, the public transport plan proposes the use of buses as thc most
important policy measure. During this time, it is one of the most eritical issues of this Study
~ how to promote conversion from private to public transport. In doing so, a trunk bus system
will be introduced to Av. Ayala, which has the highest concentration of bus lines, in order to
improve the operatmg speed and comfort of riding. Morcover, the existing bus routes will be
restructured to improve the efficiency of bus transport. Considering that air condilioning,
in-bus congestion, and cleantiness are very influential to mede choice, the plan also proposes
measures to encourage renovation of bus vehictes, such as an inspection system, the provision
of common workshops, and so forth. :

(2) Road Network Plan

This Plan proposes measures to resolve bottlenecks that exist in the current road network, the
improvement of drainage facilities and intersections, and the promotion of asphalt pavement.

(3) Traffic Management Plan

It makes proposals for improving the system of traffic signals and revision of the parking fare
policy in Micro Centro. These projects are not very costly but effective. In particular, the
parking fare policy should be accompanied with the trunk bus system to realize a public
transport priority policy in the metropolitan area.

“ Summary of the Master Plan

i
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A comparative cvaluation of the two alternatives, public transport priority and auto pr;oruy,
has been conducted to select a preferred option for the urban transport master plan in the
Asuncién metropolitan arca. In terms of investment efficiency, resultant urban structure
brought about in future, and future traftic, the alternative for public transport has been found
to be the better choice. The Master Plan has been formulated, placing publlc transport at its
center, and the total project cost amounts to US$369 million.

(5) Evaluatien of the Master Plan

The economic intemial rate of return is calculated to be 29.4%, derived from the estimation of
costs of implementing these projects and benelits from savings of ftravel time and vehicle
operaling costs, which are, respectively, estimated for each year during the project period.
From the perspective of the national economy, therefore, the projects are proved to be
economically feasible.

3. Priority Projects

Priority pmjef‘ts have been selected for their 1mp0rtance in promoting the use of public
transport in the metropolitan area, and the selection criteria include effects, implementability,
and environmental friendliness. The following describes the priority projects,

(1) Trunk Bus Project

Under the condmons of the future transport network of 2015, the introduction of a trunk bus

system is proposed as an emergency project in the section on Av. Ayala and Mcal, Estigarribia

widened into six lanes with the width of 35.0m.

+  Vehicle: two-section, four-door bus with the capacity of 160 passengers

+  Vehicle structure: 18m in length, 3.1m in height, and 2.5m in width

+  Exclusive lane: two lanes on each side of the median sirip on Av. Ayala and Mecal
Estigarribia with the width of 3.5m cach.

»  Bus terminal: one in San Lorenzo and Micro Centro, respectively

(2} Operation of the Trunk Bus Project

»  The project period spans 20 years from 2000 to 2020. Operation starts in 2005,

» 49 two-section trunk buses (10 years of lifetime)

» 311 feeder buses (10 years of lifetime)

» Total annual running distance: 6.9 million km for the trunk bus and 29 3 million km for
the feeder.

»  Users of the trunk bus: 220,000 passengers per day (in 2005)

»  Operating organization: an integrated body of the existing private bus companies (or
coopcrative)

'(3) Financial Conditions of the Trunk Bus

Financial analysis of the trunk bus project is conducted with assumptions that the capital is
10% of the total construction cost, the interest rate of long-term borrowings at 8%, the trunk
bus fare at Gs. 1,000, and the fare of the feeder only at Gs. 8§50. Operation of the trunk bus
only will produce a surplus from the first year of the operation, but the feeder bus only will
never produce any profits before 2020. If the two projects are combined, the operation will

iv
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yield some surplus in 2018, or 14 years after the launch of the project. The financial internal
rate of return for this case is 7.9%.

(4) Project of Widening Av. E. Ayala

Av. E, Ayala will be installed wilh exclusive lanes for the teunk bus in order to maintain a
smooth operation of the new bus system between Micro Centro and San Lorenzo. This
“Project of Wideining Av. E. Ayala” is described below.

«  Widening of Av. E. Ayala and Mcal Estigarribia into six-lanes roads

+ Installation of exclusive lanes for the trunk bus '

«  Improvement of major intersections for the smooth operation of the trunk bus

«  Construction of four flyovers at intersections with rnajor trunk roads

«  Improvement of drainage facilities

(5) Improvement Plan of Other Roads

Improvement plans of roads other than Av. E. Ayala are described below.

»  Plan of widening four major trunk roads

« Plan of improving intersections with major trunk roads which curmrently pose as
bottlenecks

«  Plan of road drainage

»  Plan of pavement improvement

(6) Traffic Management Plan Project
The Plan will propose an improvement of the traffic signal system through the central control

and an introduction of a new parking fee policy in Micro Centro in order to encourage
conversion from private to public transport.

{7) Project Cost
{Unit: US$1,0005)
Project Construction Land Total
‘ ' : Acquisition | -

Widening of Ayala 68,174 10,198 18,372
San Lorenzo Bus Terminal 3,156 1,265 4421
Centro Bus Terminal 042 723 1,665
Trunk Bus Parking Facilities 211 | 553 766
Widening of Other Trunk Roads 13,199 5,023 18,222
Road Drainage - 8,849 - 8,849
Pavement Improvement 2,613 - 2613
Traffic Management Projects - 2,703 - 2,703
Total 99,847 17,764 117,611
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(8) Evaluation of the Priority Projects

T  Project EIRR NPV B/C
e _ ) (US51,000s)
[ Project Total 293 157,999 238
| Trunk Bus Project on Av. Ayala - 423 558,767 - 836
Road Improvemgnt from the North 631 93317 11.72
Circulation Road Improvement in Asuncién 45.7 48,338 7.04 |
Pavement Projects 406 108641 476

(9) Environmental impact Asscssiment

Comparcd to the case without the project implementation, the project will bring about the
reduction in the total running distance of automobiles and total travel time. This further
contributes to the reduction in adverse environmental impacts of automobiles, such as air
pollution and noise. On the other hand, it will produce some resetilement.

At the intersection of Av. E. Ayala and Chf. del Chaco, the value of NOx will decrease from
0.11ppm to 0.06ppm in 2015 with the implementation of the project. Simitarly, the noise level
{Leq) will be reduced from 82.2 to 81.1. On the other hand, according to the results of the
social survey, many samples of the houscholds along Av. E. Ayala agree with the widening
project, but they are very reluctant about resettlement, which suggests the importance of
paying a close attention in formulating a resettlement plan.

4. Conclusions and Recommendations
(1) Necd for Public Transport Priority Policy

Dunng the 14 years after CETA84 the populatlon ‘concentration in the metropolitan area has
increased more apidly than pro;ected and low-density urban sprawl has taken place.
Population has been growing in suburban cities more rapidly than in Asuncién. This -
phenomenon seems to have a cormrelation with the recent trend of rapid motorization where
shares of transport modes of the residents have changed, and the use of private modes surged
from 39% in 1984 to 50% in 1998. If this tendency is left untouched, urban sprawl continues,
and the metropolitan area accelerates its dependence on private vehicles, It is evident that

trunk roads and Centro will be even more congested, and that environmental deterioration will
further pro gress.

Without pohc:es that limit the use of private vehicles and prioritize public transport, travel
speed of vehicles on trunk roads will be as slow as walking during peak hours in 2015, which

inhibits eflicient urban activities. Therefore, il is imperative to make a decision on these
transport policies now.

(2) Implementation of Master Plan

One of the reasons for rapid motorization in the metropolitan area is that political and
economic problems in Paraguay since 1989 impeded the implementation of major projects
proposed in the 1984 Master Plan. The Master Plan of this Study emphasizes priority policies
for public transport and proposes important programs and projects that will determine the
destiny of the metropolitan area. They are worth implementing because not only will they
produce significant economic impact on the area but bring about positive social impact such

vi
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as the prevention of environmental degradation. Accordingly, it is strongly recommended that
this Master Plan be adopted as a guideline, and that its proposed projects be carried out as
scheduled.

(5) Early Implementation of Trunk Bus Projecl

The trunk bus project on Av. E. Ayala is the most important aniong the priorily projects and
should be exccuted promptly to show that the city is striving for public transport priorily
policies. Since the execution requires, among other things, to secure funding sources, revise
institutions, and acquire right-of-ways, as described later, the decision needs to be made first
now, In addition, it is necessary for the public sector and bus operators together to establish a
commission or task force to examine the introduction of the trunk bus project on Av. E. Ayala
and examine various measures to actually implement the project.

(4) Provision of Infrastructure Supporﬁng Trunk Bus Project

For the trunk bus project to be successful, it is indispensable to carry out required works on
Av. B, Ayala, such as widening and construction of viaducts. In the mecantime, however, as
measures to support public transport priority policies and manage road traflic in an orderly
fashion, it is necessary to carry out other priority projects such as installing a centralized
traffic signal control systen.

(5) Traffic Demand Management

It is possible to impose restrictions on the use of vehicles, especially in particular districts, as
they are carried oul in Europe. In Micro Ceritro of Asuncién, parking fees and fines for illegal
parking should be raised by substantial amounts, Traffic control measures should be carried
out with clear and specific purposes and strong determination and, if necessary, modified
through many trials. It is recommended that stricter restrictions on vehicles driving into
Centro, such as area pricing, be introduced eventually.

{6) Funding Sources

With the scale of municipal budgets in the mefropolitan area, it is difficult to implement
large-scale transport infrastructure projects. Each city, therefore, needs to secure its own fund
from such sources as an increase in inspeciion fees by strengthening the inspection system
and a raise in parking fees in order to provide transport facilities. In order to collect enough
funds in a short peried of time, it is also necessary to obtain grants and loans from
interational and bilateral assistance organizations that impose low interest rates. This
requires the central government to promote this scheme and guarantee the repayment of loans.
Furthermore, some projects need to consider private financing schemes such as BOT and PFL

(7) Institutional Reform

The introduction of the trunk bus system requires revisions of the existing institutions, such as
relevant laws and organizations. First, it is necessary to establish an organization that plans,
promotes, regulates, and oversees projects. The surface transportation act currently under
discussion in the parliament needs to be passed soon to promote this institutional reform. This
act is aimed at establishing a committee that consists of MOPC, municipalities, and private
enterprises to resolve various problems associated with bus transport from a comprehensive
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paint of view. It also attempts to consolidate authorities to give permissions for bus operation,
which are currently held separately by MOPC and the municipalities. The commiltee needs to
clarify roles of the public and private sectors, respectively, and propose institutional reforms
to secure funding sources. Finally, it is necessary to establish an organization that can plan,
implement, and monitor urban transportation, including private transport, in the metropolitan
area from a comprehensive standpoint and at the same time provide education and fraining on
transport.

(8) Understanding and Cooperation of Cilizens

Restructuring of the bus lines and a new ticket system introduced along the new trunk bus
system will canse some confusion and questions among citizens, It is necessary, i such things
occur, to help them understand that the benefits of the project and ask for their cooperation.
Deeper understandings among citizens requires periodic disclosure of information and public
hearings where they can express their opinions.

(9) Further Study

CETA98 has examined how the future urban transport system should be in the Asuncién

metropolitan area. It has also proposed an urban transport master plan for the target year of

2015 and priority projects necessary to be implemented before 2005. The implementation of

the priority projects requires further considerations. They include:

1) Establishment of an operating body of the trunk bus and restructuring of bus lines

2) Bus ticket systems in the metropolitan area

'3) Methods of securing funding sources

4) Establishment, form, and authority of an organization that deals with urban transport
- problems

5) Concrete measures of traffic demand management

When the Paraguayan cconomy recovers from the currenl recession, the Franja Costera
project may launch soon, and if so, further studies and planning are required on coastal roads.
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Chapter 1 Introduction
1.1 Background of the Study

The Republic of Paraguay, a land locked country neighboring Brazil, Argentina, and Bolivia,
has a total area of 406,752 Km® and a population of 4,955,000 in 1996. The country is
administeatively divided into 17 departments, and Asuncidn ¢ily, the capital of the country, is
adjacent to the Central Department. The Department consists of 20 municipalities.

In August 1984, “the Urban Transport Study in Asuncion Metropolitan Area”, conducted by the
Japan International Cooperation Agency (hercinafter referred to as “JICA”), was started, and
the final reporl was submitted to the Asuncién Municipality in August 1986. Following the
conclusion of the study, “the Feasibility Study on the Transportation Facilities Improvement
Projects in the Asunciéon Metropolitan Area,” atso conducted by JICA, was started in
September 1987 to study the detailed feasibility of (1) North — East corridor improvement
including Av. R. Francia, the connécting viaduct between Av. R. Franciaand Av. E. Ayala, Av. E.
Ayala, and Av. Mcal. Estigarribia, (2) Av. Mme. Lynch improvement, (3) Av. Espafia cxtension,
(4) improvement of traffic flow in Micro Centro, and {5) establishment of a Bus Terminal under
the connecting viaduct between Av. R. Francia and Av. E. Ayala. The study results were
submitted to the Asuncion Municipality in October 1988.

After these two studies, the policy of the Republic of Paraguay changed. Aftér the subsequent
restructuring period, some of the projects proposed in these studies were implemented by
private funds. However, most of the projects to influence the traffic flow in the Asuncién
Metropolitan Area have not been implemented because of the lack of funding sources and
others. In the meantime, the transport demand in the Metropolitan Area increased more rapidly
than expected, and transportation problems became more serious. In view of this situation,
Asuncién Municipality requested JICA to up-date the data and information of the previous
studies to establish a transportation improvement program for the Asuncion Metropolitan Area.

1.2 Study Area

The study area covers the Municipality of Asuncién and the surrounding nine cities, in the
central department, of Fernando de la Mora, San Lorenzo, Luque, Mariano Roque Alonso,
Limpio, Lambaré, Villa Elisa, Nemby and San Antonio, and one city in the department of
Presidente Hayes, Villa Hayes. The area is called the Asuncién Metropolitan Area with an area
of about 71,000 ha and population of 1,457,000 (1998) which is about 2% of the country (See
Fig. 1-2-1).

1.3 Target Year of the Study

The target year of the master plan has been set at 2015, and that of the short-term development
plans of the priority projects at 2005.

1-—-1



Fig. 1-2-1 Study Area



1.4 Structure of the Study
The Study is divided into three parts, curreiit conditions, basic plan, and implenientation plan.

The first part clearly identifies current conditions of the road network, transport facilities, and
transporlation management facilities in the Asuncién metropolitan area. At the same time, it
also conducts a detailed field study on conditions of bus operation: and use, operating
characteristics of bus companies, and others. In addition, it makes a comparison with the
conditions predicted in the 1984 Master Plan and clarifies the differences between them and the
current social and road traffic condilions.

Second, the basic plan forecasts the future socioeconomic framework and traffic demand,
formulates plans for road network, public transportation, and tra(fic management, and finally
conducts economic analysis of these plans. Consequently, priority projects targeting the year
2005 are selected, and their execution programs are formulated.

The third section conducts feasibility studics of the selected priority projecis, including
execution plans, design, cost estimates, environmental assessment, and economic and financial
analysis, and then formulates a project implementation plan. Fig. {-4-1 shows the study
schedule.

i _ 1999 l 5
o Mar Abr|May Jon Tl [Avg [ Sep Ot
Data Collection

Field Survey T

Data Proccssmg

Formulation of Mastes Plan | | |

Feasibility Study of Priority Projects

| [ A -
Report T e lGw T R T IbER R

Fig. 1-4-1 Study Schedule

‘The following reports were prepared and submitted to Paraguay.

- Inception Reports
Five (5) copies in English and thirty (30) copies in Spanish at the beginning of the Study in
Paraguay.

- Progress Report
Five (5) copies in English and thirty (30) copies in Spanish within 5 months after the
beginning of the Study.

- Interim Reports
Five (5) copies in English and thirty (30) copies in Spanish within 9 months after the
beginning of the Study. _

- Draft Final Report
Five (3) copies in English and thirty (30) copies in Spanish within 11 months after the
beginning of the Study.

- Final Report
Five (5) copies in English and fifty (50) copies in Spanish within two (2) months after the
receipt of the written comments in the Drafl Final Report from Paraguay. -



LS Study Organization

JICA has selected a joint consulting team of Yachiyo Engineering Co., Ltd and Central
Consnltant Inc. to conduct “the Aftercare Study on Urban Transportation Planning in Asuncién
Metropohtan Arca” (hereinafter referred to as “the Study™). The study team started the work in
Paragnay in August 1998, 3ICA also convened a Japanese Advisory Committee in Japan to
oversee the Study. The Government of the Republic of Paraguay designated the Municipality of
Asuncién as a counterpart and organized a stecring committee chaired by Enrique J Marin
Fernandez and a counterpart tearn under it. These organizations were requested to provide
advice, judgment, and cooperation necessary to conduct the Study at administrative and
technical levels. Fig. 1-5-1 shows the study organization,
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(2) JICA Advisory Commiittee
Prof. Hisao UCHRIYAMA
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Mr. Yukihiro KOIZUMI
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1.6 Technology Transfer

During the cowrse of the Study, the study team transferred various technologics to the
counterpart tcam in terms of metheds for traffic demand forecast, plan formulation, and othets,
At the same time, it atso helped counterpart tcam members to acquire techniques to formulate
urban transportation plans and implementation plans through counterpart mectings, workshops,
seminars, and counterpart training.

(1) Counterpart Meeting

Throughout the Study in Paraguay, the study team had a series of meetings with the counterpart
members at the end of every month, discussing important issues of the Study and Plan as
described below.

»  Contents and methodology of the field studics

Collection and analysis of various data

Methodology of {raffic demand forecast

Selection of priority projects

Implementation plan of the feasibility study

Planning and operation of the trunk bus project

Evaluation of the economic and financial analysis of the planned projects

Formulation of the Draft Final Report

And others

(2) Workshop and Seminar

In March 1999, the study team opened a workshop and vigorously attempted to transfer
technology. The workshop was aimed at explaining issues of great importance to the
counterpart team, such as the study process up to the Interim Report, the methodology of traffic
demand forecast including the JICA STRADA, analyhca] methods, and case studies of Japan.

It hosted about 50 participants from the counterpart team, pubhc organizations, and academic
and research institutions.

In August 1999, the counterpart team and other institutions hosted a seminar for the purpose of
implementing the project smoothly.

The seminar took a form of panel discussion and debated issues centered around the urban
transport master plan, including the plan, effects, and case studics of the implementation. It
drew a pane! of experts from the counterpart tecam and the stcering committee on the
Paraguayan side and the study team and the JICA advisory committee on the Japanese side.
About 200 persons participated in the seminar, and they came from the municipalities in the
Asuncién metropolitan area, national institutions, the IDB, universities, bus companies, and
other relevant organizations.

+ Implementation measures of the urban transport master plan

« Implementation of urban transpor projects in Asuncién

» Improvement measures of public transport

»  Explanation of the Study

»  Plan for the introduction of the trunk bus system and its implementation measures

«  Environmental problems associated with the projects

«  Effects expected from the projects



(3) Counterpart Training

During the course of the Study, two members of the counterpart team were sent 1o Japan for
field investigation of issues telated to the Study. The purpose of the training was to introduce
the current conditions of urban transport in Japan and to teach how to study, analyze, and plan
urban transport and transfer technology on management skills for project implementation.






Chapter 2 Prescnt Sociocconomic Conditions
2.1 Introduction

The 1992 census enumerated a population of slightly more than 4.45 million. Demographers
suggested annual growth rates from 2.6 1o 2,7 percent in the late 1990s. Assuming a yearly
increase of between 2.6 and 2.7 percent until the end of the century, Pa‘raguay would have a
population of 5.5 million by the year 2000. Paraguay's populauon is distributed unevenly
throughout the country. The vast majority of the people live in the eastern region, most within
160 kilometers of Asuncién. The Chaco, which accounts for about 60% of the territory, is home
to less than 2% of the population.
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Fig. 2-1-1 “Trend of Population in Paraguay

Table2-1-1 shows movements in the gross domestic product (GDP) since 1991, following the
penod of structural adjustment that took place between 1989 and 1991. A high rate of growth,
ranging between 3.1% and 4.7% was achieved between 1993 and 1995, however, growth in
1996 was rather low at 1.3%. In terms of the sector-based composition of GDP, commerce and
finance account for a high share at 25.4%, followed by agriculture, which accounts for 16, 0%.
Per capita GDP in 1996 stood at US § 1,634 which, although not a very low figure, is still
inferior to the corresponding figure in neighboring Brazil (US $ 3,619} and Argenlma (Us
$ 8,248).

The Asuncién Metropolitan Area (Area Metropolitana de Asunci6n) comprises of Asuncién,
the capital of Paraguay, and 10 cities (Fernando de la Mora, Lambaré, Limpio, Luque, Mariano
Roque Alonso, Nemby, San Antonio, Sar Lorenzo, Villa Elisa and Villa Hayes) belonging 1o
the two departments of Central and Presidente Hayes. The metropolitan area in the 1984 study
was defined as approxinately 71,000 ha, of which 11,700 ha or 17% is accounted for by the city
of Asuncién.



Table 2-1-1  Movemests in GDP

Unit: Million Gs. (1982 fixed prices)

Economical Activity Items 1991 1592 1993 1994 1995 1996 | Share(%) | 1996/
1991

Agricultuse 152,080]  150,061] 161,465] 156,562 174,643 176,564 160 1.16
Livestock 74,108]  75.066] 770140 794410 819018 83,293 7.6 1.12
Forest Exploitation 26319]  27.562]  28252{ 29201 20,108] 20,409 2.8 1.16
Hunting and Fishing 1,285 1,324 1,370} 1,404 1,437 1,479 0.1 1.15
Sub-Total 2537921 254013 268201| 266.608] 288,089( 291,745 26.5 1.15
Mining 4515] . 4741 4683 4917 50581 5,134 0.5 1.14
Industey 150684] 151,287] 154313] 156,628] 161,327] 157,778 14.3 1.05
Construction 490401 524370 33853 55792) 58023 59764 _ 54 1.20
Sub-Total 205,139 208.465] 212849] 217,337| 224408 222,676 20.2 1.09
Electricily 28686] 323551 - 36885] 44,631 31326] 54,406 4.9 1.90
Water & Sanitary Facilities 4026)  3894] - 4486] 5249 5879 6201 0.6 1.56
:l:ranspon and Communications 44,6731 45790] 473211 49,191 50,907] 52,180 4.7 - 117
Commerce and Finance 255,425] 256958 266795| 278200] 282584] 279758 254 1.10
General Govemment 43,027 46,382 48,103 51,546 55,155 60,671 55 1.41
Houschold 24944]  26690] 273571 28315t 291641 30039 2.7 1.20
Other Sefvices 90,496] 92,765 95084} 97.461] 99.897] 103,393 9.4 1.14
Sub-Total 491277] 504.834] 526327 554,603] s$74.912] 536,738 53.3 1.19
Total 950,208]  967,312] 1,007,377] 1,038,547| 1,087,409] 1,101,159 100.0 1.16
Growth Rate 1.018 el 10311 1047 1.013 :
GDP per capita (in USS Constant{ 1,612 1,597 1619) 1,625 1,656 1,634 1.01
from 1982}

Source: "Estadisticas Ecopomicas™, BANCO CENTRAL DEL PARAGUAY

2.2 Present Land Use and Urban Development Plans

2.2.1 The Land Use Structure by Category

The total Study area in 1984 was about 71,000 ha., which included the agricultural land and
water area in Villa Hayes, and if these are excluded, the area becomes 83.7% or 59,442 ha. The
area of Asuncién city is 19.8% of the total, which places it second. Luque has the largest area at
25.7%, the third is Limpio at 18.8%, the fourth is San Lorenzo at 9.5%, and fifth is M.R. Alonso
at 6.1%. The area of the rest of the six cities indicated below is 5% of the total study area.

Table 2-2-1 Area by Category (1)

: Unit: hectares -
City Residential Institutions

: Total [High[Medium| Low | Sublotal | Commercial j Industrial | Public | Education |Military | Subtotal
Asuncién 11,740] 717] 4,459 1,954 7,130 556 70 144 142 581 867
Lambaré 2,198] 262| 1,387 246 1,896 24 8 24 4 2 31
Fdo Mora 2,130 0] 1,453 344 1,797 121 ii ‘14 -6 3 23
Lugue 15,246 0]  332] 1,892]- 2242 127 250 41 123 819] - 1,04
M.R. Alonso | 3,629 0 63] 1,795 1,858 35 24 3 52 17 72
Viila Hayes 1,196 0 0l 11) 111 4 18 0 0 Jj 1
Limpio 11,150 Q] 57) 537 394 - 15 19 7 1,841 4 1,852
San Lorenzo | 5,650 OF 1,8386] 1,802] 3,688 183 97 8 267 103 £y
Nemby 2,677 o 1,012 648 1,660 28 4 5 2 57 &4
San Antonio | 2,105 0 370 840 1,211 129 11 4 1 1 5
Villa Elisa 1,721 0] 483 692 1,174 81 86 9 14 1 24
Total 59,442] 979]11,521] 10,861] 23,361 1,302 598 258 24331 1,648 4,359




Table 2-2-1 Avea by Category (2)

Unit: hectares

City "] Utban | Open | Agriculural | Flood
. and

|| rarks | Recreation | Circulation | Area | Space | Livestock Area
Asuncidn 3529 187 L,151] 10,314 633 0 792
Lambaré 3 59 73] 2,093] 71 0 34
Fdo Mora 4 6 160] 2,120 10 0 0
Luque 178 57 731 4630] 6,616]° 1,858 143
MRAlonso | 0 6 193] 2,187 1,264 13] 166
Villa Hayes 0 0 4 1717 48 808 164
Limpio 9 7 643]  3,134] 3,586 3216) 1,214
San Lowcnzo 17 14 2721 & 4,669 849 57 46
Nemby 2 4 129] 1,889 763 235 0
San Antonio 18] - 0 131 1,505 493 0 107
Villz Elisa 7 9 139] 1,519 182 0 20
Total 606 348 3,664] 34,238] 14,513; 8,006] 2,683

Source: Information were obtained individually city by city in September 1998.
Note; Villa Hayes is only for Barrio Villa Hayes

The urbanization of the metropolitan area has further progressed and the growth of neighboring
cities is significant. The urbanized arcas of Lambaré, Fdo de la Mora are more than 90% of the
total, which were also about 90% in 1984. The urbanization of Villa Elisa and San Antonio has
been accelerated since the access roads were improved. The land use by categories for the study
area is composed of 39.3% of residential, 2.2% of commercial, 1.0% of indusirial, 7.3% of
public use, 1.6% of open space and 6.2% of circulation, as shown in Table 2-1-2,

Table 2-2-2 Areca by Land Use

: Unit %

" City L Urban Asea | Open | Agricditural | Flood

. " |Residential | Commercial [ Industrial | Goveramental | Parks | Recreation | Circulation | Total| Spaces | & Livestock | Area
Asuncién 60.7 4.7 0.8 74 30 16 . 98] 879 54 0.0 6.7
Lambaré 862 1.1 0.4 14 0.2 2.1 . 33] 952 32 0.0 1.6
Fdo Mora 844 5.7 0.5 L1 02 03 7.5] 995 03 0.0 0.0
Luque 14.7 0.3 1.6 68  12] 04 48] 304] 434 253 09
MR Alonso 512 1.9 07 .20 0.0 0.2 53] 603] - 348 03 446
Villa Hayes 9.3 03 15 o1 00 00 36] 148 4.0 676F 137
Limpio 53 0.1 02 16.6 0.0 0.1 S8} 281 322 288} 109
San Lorenzo 65.3 32 1.7 6.2 0.7 01 48] 82.6 15.0 | 0.8
Nemby 620 10 02 24 Q.1 0.1 48] 70.6 285 0.9 0.0
San Antonio 575 6.1 05 02 0.9 0.0 62{ 71.5 234 00 5.1
Viila Elisa 682 4.7 5.0 14 04 08 80| 8313 10,6 0.0 1.1
Total 393 22 1.0 13 1.¢ 08 62] 516 244 135 45
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2.2.2  Urban Structure Change in Asuncién
(DI ligh Rise Residential Buildings

Fig. 2-2-2 shows the locations of high rise buildings (over 10-storied buildings) in Asuncion.
Most of the high risc business and commeicial buildings are located within Micro Centro, while
residential buitdings are located in the surroundings of Micro Centro. The locations of
residential buildings are expanding towards the East along Av. Mcal. Lopez and Av. Espaita
Most of them were constructed in the early 1990's, when Paraguay enjoyed a growing cconomy
compared with neighboring countries.

) Office Buitdings
B Residential Buidings

.- S
] \\ -

ations 0} High liisc Buil;ii

| (2) Commercial Activities

Fig. 2-2-3 shows the locations of large scale comunercial activities. In Micro-Centro, the large
scale commercial activities such as Galerfa, shopping centers, and so on are concentrated on
medium — high class consumers and relatively small scale shops are concentrated in Mercado 4
area. Recently, larger scale commercial activities were established in the city’s East of Villa
Mora and San Martin areas, for relatively high elass consumers who own vehicles. Also large
scale, western style supermarkets are located in Fdo. de }a Mora city atong Av. Mcal. Lépez and
Av. Mcal. Estigarribia, which is the extension of Av. E.Ayala. These newly established large
scale commercial activities are mainly for consumers who own cars, while the commercial
activities in Mercado 4 area are for consumers who do not own cars.
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Fig. 2-2-3 Location of Large Scale Commercial Activilies
2.2.3 Existing Urban Development Plans
(1) Master Pian for Urban Development and Environment (PFDUA)
The plan was issued in' 1995, by Asuncién City, Facultad Latinoamericana de Ciencias
Ambientales: FLACAM), and UNDP. The population density proposed by PDUA is

summarized in Table 2-2-3.

Table 2-2-3 Population Density in PDUA

Arca Sub-area Land Usz Density (people/ha)
Typical City Historical Center Commercial and Service | depend on block
Commercial and Administrative Center | Commercial and Service | 800 - 1600
Medium Density Neighborhood Residential 300400
' ' Commercial and Service ' | 400 - 600
Monumental Axis v landscape Commercial and Service | 800 — 1000
Garden City Low density Residential neighborhood | Residential 150
Commercial and Service | 300
Inter municipal Mixed Barrios 200
border ' Mixed Belts 400

Source: PDUA Repont, 1995

The city was divided into areas, sub-areas, and the target population density was set by land use,
however, the figures for residential purpose are much higher than the present situation. Also it
proposed immediate action projects, which include the following urban development projects.
The project locations are shown in Fig. 2-2-4.




____‘Table 2-2-4  Tmmediate Action Projects in PDUA (L.and Development Projeets)

Project o - ~Description
. NewCentradl Create new sub center by land reclamation at Asuncidn bay |
2. Market Place for company promotion Exhibition center at Asuncidn port
3. Pilot Project for “Tablada Nueva™ Land renovation L
4. Pilot Project for “Baftado Tacumbu” Land development along river e e
5. Pilot Project for “8an Estanislao™ Land development at a swamp area
6. Technological Park Managment Technology park development
7. Urban Rencwal of “Mundo Aparte”™ Slam renovation B B

Source: PDUA Report, 1995

Fig. 2-2-4 Location of Land Development Projects
(2) Waterfront (North) Project

Based on the report of PDUA, the Inter American Development Bank (IDB} has taken a close
interest in the prospect of redevelopment of the Waterfront and has financed a comprehensive
study with was undertaken by a consulting consortium headed by Abl Associates Inc. of the
United States. The final report was presented in January 1997. Whilst the Abt report recognizes
scope for commercial development as a component of the Waterfront program, the definition of
the project is founded on public financing, principally through borrowing from IDB. After the
presentation of the report, the municipality of Asuncién has recognized that growing demands
for infrastructure development and public service provision can be met only through increasing
reliance on private sector initiatives, and asked to cairy out another study on the potential of the
Waterfront project for private sector participation.

The report was presented in October 1977. The area by land use category was planned as shown
in Table 2-2-5. The total development area is 481 ha., of which 244 ha. or 50.7% is subject to



sale. The atca for social Iibusings are planned to be allocated mainly for the squalters whao live
along the water-front of Asuncién Bay at present.

Table 2-2-5  Land Use of Waterfront

Land Use Category - Calegory Sitg Area (ha) Floor Arca (ha)
Marketable Private Housing 109 78
Commerce 80 §0
Spontfleisure _ 53 55
Subtotal 244 213
Non-marketable Soctal Housing 63 50
Public Area g2 - B2
Local infrastructure 50
Subtotal 151 182
Total development 395 395
Major infrastructure 86 86
Grand Total 481 N 481

Source: Waterfronl Project, Oct. 1997

The total residents in the devélopment area was planned at 1,550 house holds in private housing

and 5,520 house holds in social housing. Employment in commercial aclivities was planned at
38,400 workers.

The project is assumcd to commence in 1999 in 6 phases and to be completed in 2011, The
project cost was estimated at 232.3 mitlion US dollars in current prices, of which 31.4% or 73.0
million US dollars was assumed to be financed by the Municipality borrowed from
international funding sources and the rest from the private sector.

2.3 Population
2.3.1 Trend ol'Population

Thc population of the Asuncién Metropohtan Area grew at an annual average rate of 3.4% in
the 10 years between the census years of 1982 and 1992, which is a stighter higher rate than the
national average of 3.2% over the same period. Accordingly, the population concentration in
the metropolitan area has increased by 3.7% between 1962 and 1992 from 23.5% to 27.2%.
Incidentally, in Thailand and Philippines, which are known for having excessive population
concentration in their respective metropolitan areas, the shase of the population in Bangkok to
the national population is 11.9% (1989) and that in Manila is 21.4% (1996}, which means that

the tevel of population concentration in the metropofitan area in Paraguay outstrips even these
countries.

Looking at population in the metropolitan area by city since the census year of 1962, population
growth has been more pronounced in the surrounding cities of Luque, Fernando de la Mora, San
Lorenzo and Lambaré rather than in Asuncién City. The population in these four cities has
increased by approximately 170,000, which is 3.7 times more than the increase of 46,000 that
has been witnessed in Asuncién City,




__Fable 2:3-1

Trend of Population in Asuncién Metropolitan Area

Inhabitants According 1o CENSUS Arnual Average Growih RateSuiface Density
: (%) . {persons/ha)

Municipatities 1962 1972 1982 1992 11962772 19?2;'82 193202 | {(ha) 1196211972 11982 | 1992 |
Asncisn | 2ssssel TTISRES3] Tasass] T s00938| 30| el T 1.6f viae| 247] 3aaf ags] 438
Fdo.delaMora 14,519 368921 " 66,597 (895072 98 6.4 A6l 2054 715 180 324] 463
|Lambaré | 207378] - . ALY 61168 92,572 43] 78| 40] 2, 193] 95 M4 306] 453
Limpio _ _ A" 10026) 2767  1s036) " 3s297] " 23" Taa| " ealTiaso| Tos] .| na| 32
Luque 3083 40,677 64,253 116,600 281 - 47 6115246 20| 27 42 7.6
MRAlaso T Ses6l 2383 1ae36f ~ 3ol T 23| g T 04| 3| 1.6 20 40] 108
Nemby 59584 6,859 1,99 313516 4 83 124] 2627 2.2)] 26| 45| 144
San Antonio 5,965 . ...._3129" SR C3 1 N A 1.3 601 2105 28| 351 A9 T
Sz Lorcazo B 18573 368111 - 74,552 133,395 cAM T3 60] sps0) 33] 65] 132 236
VillaEfisa & - 3244 474 12038) 29196} 4.0 9.7 95| _1,721] k9] 28] 2.0{ 17.3]
Vitia Hayes 23,457 31,656 19,875 22,370 30 4.5 A3 13800 1] 23] 14] 20
Total  Mctropatitan] 428,018 605873 §10,3581 1,130,764 3.5 30 3] 71.930] 60] sS4 113 157
Area :
Paraguay L819,103| 2,357,955]  3,029830) 4,152,588 26 x5 32
Share of Mewropolitan 235 237 267 212
Area (%) :
Source: National Census for houschold and population

In terms of £ross populatlon densuy in the me(ropo]nan area in 1992, that in the three cities of
Asuncién, Fdo. de 1a Mora and Lambaré stood in excess of 40 people/ha. Whereas population
density in Fdo. de la Mora and Lambar¢ was less than half that in Asuncién in 1962, the rapid
population growth that took place in these two citics from 1972 meant that they had ouistripped
Asuncién in terms of population density by 1992. In contrast o Asuncién City, where
population is thought to have reached saturation point due to the concentrated location of public,
commercial and business facilities, it is considered that population in the surrounding cities is
still on an upward trend. San Lorenzo has the next highest population density with 23.6

people/ha, but this amounts to only just over half the corresponding figure in the three cities
mentioned above.
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Fig. 2-3-1 Population Trend in the Asuncién Metropolitan Area
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Fig. 2-3-2 Trend of Population Density in Each City in the Metropolitan Area

Looking at the trend of numbers of houscholds in the metropolitan area, the rate of increase is
higher than the rate of population growth. In the 10 years between 1982 and 1992, the number
of houscholds increased at an annual average rate of 3.8%, slighily higher than the rate of

population growth, and as a result the number of household members fell slightly from 4.93
people to 4.76 people over this period,

Table 2-3-2  Trend of Number of Househeolds in the Metropolitan Area

Occupicd Private |  Annual Average Popatation/

Households Growth Rate (%) | Houschold |
Municipalities | 1982 | 1992 1982/92 1982 1992
Asuncién 91,526] 105,746 1.5 4.97 4.74
Fdo.de1a Mora] 14,050 20,249 T 33 agalT T 4
lambaré | 13,725{ 20,3410 T40] 488 490
[Limpio "3.344] 7,590 X 480 465
iuque 12,983 23,940 63 495 487
M.R.Alonso 2,088] 8092 105 490 486
Nemby T 2378 8126 131 504 474
San Anionio 1,750 37255 64l a74] T 4s8
San Lorenzo 15,283] 28,266 63 4.88 4,72
Villa Elisa 2,520 6,308 9.6 4.78 4.72
Villa Hayes 3,697 5,59 42 538 4.89
Metropolitan | 164,244] 237,509 38 493 4.76
AreaTotal
Paraguay 578,714 855,547 40 5.24 4.85

Source: National Census for household and population

2—10

The population composition of Paraguay viewed in terms of gender and age is shown in Table
2-3-3, The ratio of mates to females stood at 98.3 in 1972, but this increased to 100.3 in 1982,
thus reversing the balance, and had increased further by 1992. In terms of age composition, the
trend of decrease in the child population (0-14 years) and the trend of increase in the productive
population {15-64 years) scttled down and the population aged over this period.

~#—Tdo. de 1a Mora
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Table 2-3-3  Trend of Population Composition by Gender and Age Group in Paraguay

. B = o o Unit: %
T e 1982 1992

Age Group both Sex M.a-ﬂ-:—“ Female 'BothSex Male_”_)fi‘emale Both Sex Male Female

0 - 14 48| 229 209 41.0 210 2000  41s|  2ma 20.4

(LR TH s1af 2500 262] sa7| 272 ans)  sao 210|269

6s - | ol | 23| a3l as| 24l ael 21] 23
Total | 1000] 496 04| 1000 so.l 499 1000 s502] 408

MaleFemate] | es3l | ] 03] | w09

Source: Naliona) Census for household and }:obhlalion

Looking at the compaosition of population by gender and age group in the metropolitan arca, the
ratio of the productive population and the female population is higher than the corresponding
national averages. This implies that females account for a large share of the people who move
from the regions to the metropolitan arca in search of work. -

Table 2-3-4  Trend of Population Composition by Geader and Age Group in the
Metropolitan Area

Unit: %
1972 ] 1982 1992
Age Group |Both Sex|  Male Female | BothSex | Male Female | BothSex | Male Fenale
0 - 14| 361 18.0 15.1 21 16.0 16.1 344 17.3 17.1
45 - 64| so6| 278 38| e29]  209] 332]  s0s| 285 320,
65 - 43 17l 26 50 20 5.1 5.1 200 30
Totat 100.0 47.5 525 100.0 417 523 100.0 47.8 52.2
MaleFemate) | o0 B ER aa|

Source: National Census for household and population

Looking at the situation reparding social migration belween 1987 and 1992, nmnigration
cxceeded cnmigration in all the cities except for Asuncién, and this was particularly truc in the
two cities of Luque and San Lorenzo. This is considered to be the result of people leaving
Asuncidn due to spiraling land prices and deterioration of the living environment, in search of
new homes in suburban areas where a betler environment can be found.

Table 2-3-5 Trend of Social Migration in the Metropolitan Area

Municipalities |Immigration | Emigration Net
(interstate) { (interstate) | Migration

Asuncién 56,552 71,584 -15,032
Fdo.delaMora | 17,147| " 11,478 5,669
Lambaré 15,713] 801l 7,702
Linpio 7,082 1,523 5,559
Luque 16,407 5,824 10,583
MR Alonso 10,126 2,054 8,072
Nemby 10,834 1,339 8,995
San Antonio 2,672 - 706 1,966
San Lorenzo 249241 10,756 14,168
Villa Elisa 1,760 1,594 6,166F
Villa Hayes 2,396 2,624 -228
Metropolitan 171,613 117,993 53,620
Arca Total

Source: National Census for household and populstion

Moreover, from Table 2-3-6, which shows the stluation regarding social migration of the
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population aged five years and over between 1987 and 1992, it can be seen that migration in the
metropolitan area has been particularly pronounced from Asuncién to Fdo. de la Mora,
Lambaré, Luque, Mariano Roque Alenso and San Lorenzo, ctc. In terms of migration between
the metropolitan area and other regions, there has been little exodus to the regions but a large
influx of peoplc into the metropotitan area as a whole. In particular, migration into Asuncién
has been more pronounced from regions owtside of the metropolitan arca. Social migtation has
been characterized by movement from the regions into the mictropolitan area when viewed in
national termis, and by movement from Asuncién City into surrounding cities when viewed in
terms of the metropolitan area alone.

Table 2-3-6 Social Migration Situation

Asuncion | Fdo. deta] Lamdard | Limpio | Buque MR. Nendy San San [ViWlaBhsal  Vila | Metropoli]  Ober Resi of No Poragudy
Mora Alonso Antopio | Torerzo tayes | san Area | Central the informati Totat
Total Region | country on

“Asunein T T san 5,283 3,603 5545 5160 41 8n 1536 3,761 369 41318 310 20499 0 71583
Fdo delaMona 2,218 0 508 186 J0r 254 1,000 244 2259 575 22 8140 2226 1,692 0 11478
Lanbaré 2059 53 0 185 512 ] $37 133 5% 1,154 11 5,438 983 538 g 8G1L
Linpi> 535 6} 49 [ 113 172 53 1% 79 i E) 1.7 106 246 ) 1,523
Lugue 15815 285 e 240 ¢ 205§ 03 i 542 &5 33 . 3845 §01 1.378 ] S84
MR Aknso 02 2 4 8 142 o 59 19 12¢ 18 i35 1.6 EE] E [ 2,054
Nemby 452 10 nz £y 56 22 0 173 219 J1 E 13% 215 248 b 1.83%
San Antonie 190 42 2 ] i3 12 158 0 13 50 $ 534 7 8§ [) W06
San Lorenzo 2126 843 414 14 L3} 137 321 10 [} 188 83 5438 2,534 2397 0 10358
Vilta Elisa 13 183 187 32 41 20 323 17 3 ] 4 133 e » 0 1,54
Villa Hayes 632 100 % H? 332 22 34 14 85 1] o 1418 158 1,058 [ 2624
Subtotal SN0 804 8025 4828 CEXNA 5417 1335 w14 11688 3078 0 155 13706 16317 205%0 0 11751
Otro Central 3512 ) [73) 140 662 04 383 165 1664 210 71 . 851 2478 3,386 0 13436
Orbers 42,026 3,452 6,975 214 2205 3,55 3,063 §33 15,3H 2472 1,564 89,335 13,106 119,807 ¢ 122251
_Paraguay Total 56551 . WA A47 0 15713 7oY. 16407 10026 10834 - 2673 2494 160 2356 171,683 31814 156453 0354680
Exteror 15,699 2503 2,438 hota 1.795 855 o 331 3,194 34 pi | 29,527 3,877 43 509 [+] LA}
Na Infoomation [T 1 41 21 (L 14 i? ] gl ] Q 291 32 I8 13265 13814

Source: Mavonal Census for houschold and popitution

2.3.2 1998 Population by Zone

The population by zone in 1998 was estimated based on the information on the population by
zone in the 1992 census and the population by municipality in the 1998 statistics. The 1998
population by zone in Asuncidn was estimated assuming that the population change by section,
which are the integrated zones of census zones, in the 1982 and 1992 census would continue
from 1992 to 1998, and the calculated 1998 population by section was adjusicd to the total
population in 1998 statistics. For other municipalities, the population in 1998 was subdivided
into the population by zone applying the population share by zone in the 1992 census. The
estimated results are given in Table 2-3-7.

2.3.3 Population and Density Distribution
The population of Asuncién City is 550,000 or 38.8% of the total population in the
Metropolitan area, and 900,000 or 62% of the population residing outside of Asuncién City. It

is clear that the population increase in the cities outside of Asuncién is remarkable, when
compared with the 55% the share of Asuncion City in 1984
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Table 2-3-7 1998 Population and Pepulation Density by Zone

ZONA, Area | Popuistion Dx nsity ZONE . Arcs | Population Density
No MName {ha) (Fersonsha) | No Name {ha) (Feisensha)

i Santo Domingo 100 3,069 n0.7|42. Sanbablo- } 290 25284 §1.2
2 Metiepez T | T e ems0] Carslas. (s Py Pusa 40 sz ks
3 |Gral Jost E Dz so| 7,490 936]45.  {lomeFya S 14
1 [tsmenedes | Taw|  saa]  a3sfso. |Virgende hAsuncion 0] haw §03
5. |SanRoqu pof 7018 609[S1.  |Bella Vista 10| sess 509
6. [sbutican 10| sam 438152 |Gral. Andrés Rodriguez wol  nasy] 358
1. |VillaMorma 10| 4675 39653, |Terminal I T
3, Terbetary 0 3,782 540054, [SantaAm 300 6,506 211
o, liabscarnacice | T T w]  sies $7.1(85.  [Szlvador det Mundo o] _4m 86.4
10. |Los Laurcks %0 439%6]  438]56.  |SasaMarha 70 5,200 741
1. |Civdod Nusva ] o 910]57.  {Regublicane 100] 2284 t228
1. |San Crisital 193] 30 51.3158.  IRobenoL. Petit w_ 210} 28584 1361
13, [Recoten 2] 1138 44.4f59.  [Visgen de Fitima 140 6,451 451
1. [Catedral so] 450 st1[60. [T Enramada 210 R
15, Manors o] 2w 35461, [De las Residentas o]  13% 836
15. . |Virgen Del Huerlo 0]  ssu 23062 [eebatios Cus 110 2,308 210
17. |Cadada de Ybyray 100] 2009 29.1l63.  [Botdnico 530 8,597 158
18, |Mcal Estgarsivia 230f 5307 4035|638 jSanBlas 10 3,520 320
19, [Carmelitas 156] 6400 42765, |Ricardo Brugada 50 9176 183.5
20, |Silvio Petdrosst 0] 13383 83.5[66.  [Tablada Ncva 140 5018 358
2. IPinoxt o] 492 gaz2ls7.  [Banado Tecembo 380 4,097 108
22 |Vista Aleprs 180] 14046 780[68. [SanRafaci 180 8,303 461
13, [Nazareth 130 818 628les.  [SanFelipe 120 1,997 "o
13 |Pirizal 0] 5095 S66]70. |Bagade 30| 198 48
25, |Panambi Reta &) 3ansf - 536{71.  |Banco San Miguel 1,050 0 0.0
%6.  |YevaSati 150  80u 535 ASUNCION (1.71) ta0]  ssae97 4712
27, |$aa Amtoaio 120 11,807 634172, |Lambaré Norie 518 53,7144 93.0
8. |Tacurbe 130] 14059 108.1]73. " [Lambaré Oese -~ s35] 133 350
29, San Vicente 20| 16314 132|74 [Lambare Este 1085 61319 623
10, |Besnarding Cabaliero 0] 226 858]LAMBARE (712-14) 2198] 140,296 638
3. . [Carlos Antorie Lipes 10] 15016 1008175, |Fdo.de I Moea Sur wusl s 416
32, [Madame Lymch 000 939 476]76.  |Fdo.de la Mora Norte roz|  wsale 172
33. . |Dr Gaspar R. ¢ Frascia 170] 13241 77.9[FDO. DE LA MORA (35-76} 2130 135,381 617
M. [ Mipsdromo 190 9546 502077, |loque 15246] 165019 108
35, - |Dbreso 730]  229M 9%9.5[78.  |MR Alonso 3629 55216 15.2
36.  |Sania Rosa 0] 2158 ss0lre. |vilta Hayes 13800] 33,805 14
37. . |Santisima Trinidad 0] 515 573080, [Linpio ' 1is0] s 46
38, [san Jorge : w| s 32781, [SabLorenzoNorte 775]  waze0| 511
39 Ttay 150 1053 20482 San Lorenzo Central 2,062 83,963 407
40, JLuis A. Dc Herrera 20] 6316 52583, [San Lorenzo Sur 2813 80491 35
st |Mbamens 210] 955 45 5|SAN LORENZO (81-83) 5.650] 208,4M 39
32 [Sajonia ] 2351 336[82.  [Remby 267H  54679) - 204
33, |Panambi Vest so] 322 30385, [Sam Antodio 2.105] 20519 102
43, . |Jara 210 14,997 71.4]36. Villa Elisa 1,721 N33 742
45, {Via Awelia w0l 1103 502 _ :

46, 1R Guazs 150 12 02]METROPOLITAN AREA (1-86) 72086 1457.23 202
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Fig. 2-3-4 Population Distribution by Municipality
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Fig. 2-3-5 Population Density by Zone
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24 Employment
2.4.1 Resident Base Employment
(1) Trend of Age Distribution and Gender Share

‘The population by gender and age in 1992 in the Metropalitan Arca is given in Table 2-3-4, It
was characterized by (he shares of economic aclive population (15 - 64 years old: Poblacion
Liconomicamente Activa: PEA) and female in the metropolitan area which were higher than the
national average, however, the share of the lower age group (0 - 14 years ald) was expected to
decrease beecause of the decrease in birth rate and the share of male was expected to increase

aftenward. The 1998 population by age group and gender in the metropolitan area is estimated
as shown in Table 2-4-1.

Table 2-4-1  Estimated Population by Gender and Age Group in 1998

Age Group Both sex Male Female
0 - 14| 500,784 252,800 247,894
15 - 64 880,017] 420,716 469,201
65 - | 66,535 - 27,088 39,467
Total 1,457,236 700,674 756,562
Male Range 0.926
| (Male/Feinale)

) PEA by Age and Gender

Fig. 2-4-1 shows the share of PEA {o the total population in the metropolitan area by gender and
age in the 1992 census. The share of PEA to the total population aged 10 years old or older is
52.9%. The PEA share of male is as high as 69.8%, which is almost double the 38.0% share of
female, and in the age group between 20 — 54 years old, PEA shares are more than 60%.

104 S S e ]
0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000

10-11 12-14 1519 20-24 2529 30~34 35-39 40-44 45-49 50-54 5559 60-64 65y +

[ —o—bBomSex  —O—Mak  —p Femak ]

IO-M. 15-19120-24 | 25-29 30-34|3S~39 40-44 | 45-49 | 50-54 | 55-60 60—54 65y +{ Total
Mate 0.0681 0.420] 0.837} 0938 0.964' 0.967] 0.964] 0.952] 0.911} 0.357] 0.725] 0.230] 0.698
Fermale | QO051] 0.352] 0.526] 0.534| 0.522] 0.517] 0.502} 0.460] 0.38% 0.323] 0.236] 0.058 0380
Totat 0.059] 0.384| 0.570] 0722 0.733] 0.732] 0.725] 0.697] G.635] 0.572] 0.455] 0.229] 0.529

Fig. 2-4-1 PEA Share by Gender and Age
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(3) Resident Basc Employment

‘The 1998 resident base employnient was estimated based on the present resident base
population, resident base employment by gender and age group, and is shown in Table 2-4-2,

Table 2-4-2 1998 Resident Base Employment

Male Female Total
Asuncidn 140,155 91,926 232,081
Lambaré 34,767 21,443 56,210
Fdo.de 12 Mora 33042 20,650 $3,732
Luque 40,422 23317 63,739
M.R.Alonso 13,495 7,797 21,292
Vitla Hayes 8,532 4,045 12,577
Limpio 12,570 6,591 19,461
San Lorenzo 51,448 31,102 82,550
Nemby 13,345 7,631 20,976
San Antonlo 5,305 2,985 8,290
Yilla Elisa 10,260 5,984 16,244
Tolal 363,241 223,811 587,152

242 Work Place Base Employment

(1) 1998 GDP

The trend of gross domestic product (GDP) and per capita GDP are shown in Fig. 2-4-2 and Fig.
2-4-3 respectively. The GDP in 1997 was 1,130,309 million Gs. and the per capita GDP was
222,269 Gs. in terms of 1982 fixed price. The GDP has been increasing linearly, while the per
capita GDP fluctuate year by year, Therefore, the GDP in 1998 was estimated, by the linear
exponential regression formuta, at 1,194,700 million Gs. in terms of 1982 fixed price. The

regression formula is given betow.

GDP = 689,000 x 1.035% - 1982)

R=0.995, t-value=0.989

where, GDP: million Gs.

X: year

1,200,000
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/‘
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Fig. 2-4-2 Trend of GDP
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Fig.2-4-3 Trend of Per Capita GDP

(2) 1998 GRDP in Asuncién Metropolitan Area

The gross regional domestic product (GRDP) in Asuncidén Metropolitan Area in 1984 was
319,284 million Gs. or 43.3% of GDP of 736,900 million Gs. The population share of the
metropolitan area was 26.7% in 1984, therefore the concentration of GRDP was higher than the
population concentration, which implies the productivity was higher than the national average.
The 1998 GRDP of the metropolitan area in 1998 was estimated at 536,420 million Gs.
assuming that the share of GRDP will change in proportion with the population share. The
share of GRDP in Asunci6n Metropolitan area in 1998 was estimated at 44.9%.

GRDP share in 1998 GRDP share in 1984 x 1998 population share / 1984 population share =
43.3% x 27.8%  26.8% = 44.9%

(3) Work Place Basc Employmem

From the GDP and employment in Paraguay, the pcr -worker GDP in 1996 can be calculated as
Gs 698,627 (Table 2-4-3). The 1998 per- -worker GDP is estimated to be about Gs 705,600 by
extrapolating it from the trend shown in Table 2-4-3,

On the other hand, the per-worker GRDP in the metropolitan area is relatively higher than the
national figure. Slnce the disteibution rate of population in the metropotitan area is 27.9% and
that of the GRDP 44.9% in 1998, the economic disparity between the capital area and the rest of
the country is calculated as 44.9/27.9=1.6. In addition, taking into account the difference in
¢conomically-active population between Asuncién and that outside the metropolitan arca,’
which is obtained from the 1996 household survey, the 1998 per-worker GRDP can be obtained
from the formula, 705,600 x 1.6 x 61.8/66.0, or Gs 1,057,100 per workes. Thus, the number of
employed in the capital area is the quotient of the GRDP by the per-worker GRDP, or 536,420
(Gs million) divided by 1,057,100 (Gs/worker), about 507,500.

' According to the 1996 household survey, the share of working population in Asuncidn is 302,307/458,635=0.660,
whereas that in the area ouiside the metropolitan area is 431,488/697,789=0.618.
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Table 2-4-3 1996 GRDP and Productivity
Unit: 1982 Constanl Price

Sector GRDP Econromically Productivily | Total=1.000
Ggs::;:f}tz)l}f Active Employed | (In Guaranics)

Agricultural 176,564

Livestock 83,293

Forest 10,409

Fishing 1,479 S :

Primary Sector 201,745 559042 521,866 0.747

Mining 5,134 2,568 1,999,221 2.862
- Industrial 157,778 181,933 866,993 1.241

Construction 59,764 142,678 418,873 0.60¢

Secondary Seclor 222,676 327,229 680,490 0.574

Electricity 54,406

Water and Sanitary Sesvice 6,291 13,150 4615741 6'697

Transport and Commuoication 52,180 55972 . 932,252 1.334

Commerce and Finance 279,758 224,210 1,242,750 1.786

General Government 60,671 _ ‘

Households 30,039 396,573 489,431 0.701

Other services 103,393 :

Tertiary Sector 586,718 639,905 850,462 1.217

Total 1,101,159 1,576,176 698,627 1.000

As shown in Table 2-4-2, the number of residence-base employed in the metropalitan area in
1998 is 587,200, whereas that of workplace-base is 507,500. The number of unemployed canbe,
therefore, be the difference between them, or 79,700 (13.6%). Since there are people who
commute to the metropolitan area for work, the unemployment rate should be actually higher.
However, according to the results of the cordon line survey on the border of the melmpo]nan
area, the number of workers who commute outside the metropolitan area and that of vice versa
arc about the same, and thus this unemployment rate is considered reasonable. Although the
unemployment rate in urban areas is estimated at about 10% by the Central Bank of Paraguay,
the rate in the metropolitan area seems to be higher. (The 1984 Master Plan estimated it at 13%.)

Table 2-4-4 1998 PEA and Unemployment Rate

Items Amount

Total Population 1,457,240
Population more than 10 1,413,290
years old

PEA 587,200
PEA Employed 516,700
PEA Unemployed 70,500
Unemployment Rate 120
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