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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 Feasibility Study for the Improvement of 

the National Road Route 2 and Route 7 in the Republic of Paraguay and entrusted the 

study to the Japan International Cooperation Agency ( JICA ). 

 

JICA selected and dispatched a study team headed by Mr. Toshihiro HOTTA of 

Yachiyo Engineering Co., Ltd., to Paraguay, three times between March 1999 and 

January 2000.  In addition, JICA set up an advisory committee headed by Hiromi 

SAITO, Tohoku Region Construction Bureau, Ministry of Construction between April 

1999 and January 2000, which examined the Study from specialist and technical points 

of view. 

 

The team held discussions with the officials concerned of the Government of 

Paraguay and conducted a field survey in 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 officials concerned of the 

Government of the Republic of Paraguay for their close cooperation extended to the 

team. 

 

March 2000 

 

 

 

 

 

 

 

Kimio FUJITA 
President  

Japan International Cooperation Agency 



Letter of Transmittal 
March 2000 

Mr. Kimio FUJITA 

President 

Japan International Cooperation Agency 

 

Dear Sir: 

 It is a great honor for me to submit herewith the final reports of the Feasibility Study 

for the Improvement of the National Road Route 2 and Route 7 in the Republic of Paraguay. 

 A study team of Yachiyo Engineering Co., Ltd., headed by myself, conducted field 

surveys, data analysis and planning works of the feasibility study in Paraguay based on the 

instructions from the Japan International Cooperation Agency ( JICA ) from March 1999 to 

January 2000. 

 The study team held thorough discussions and investigations with officials concerned 

of the Government of Paraguay, accordingly, various traffic surveys, present conditions analysis, 

preliminary engineering design, environmental impact assessment, preparation of 

implementation program, and project evaluation.  The results were compiled in the final report, 

main and summary volumes. 

 On behalf of the team, I wish to express my heartfelt appreciation to the officials 

concerned of the Government of Paraguay for their warm friendship and cooperation extended 

to us during our stay in Paraguay. 

I also wish to express my sincere appreciation to JICA, the Ministry of Public Works 

and Communications, Technical Planning Secretariat, 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 Study. 

 

Yours Faithfully, 

 

 

 

 

      Toshihiro HOTTA 

Team Leader, 

The Feasibility Study for the Improvement 

of the National Road Route 2 and Route 7 

in the Republic of Paraguay 



Study Name The Republic of Paraguay 
The Feasibility Study for the Improvement of the National Road Route 
2 and Route 7  

Study Period March 1999 to March 2000 

Counterpart Agency Directorate of Highway, Ministry of Public Works and Communications 

Objectives of the 
Study 

1) To conduct a feasibility study for the improvement of the National 
Road Route 2 and Route 7 with a target year of 2010; and 

2) To transfer relevant technology to the Paraguayan counterpart 
personnel in the course of the Study. 

Study Schedule The Study in Paraguay commenced in March 1999 and completed in 
January 2000.  Afterwards, the Study continued in Japan until March 
2000 when the Final Report was submitted 

1) Mini-bypasses 
The existing road passes through the built-up areas of Ypacarai, 
Caacupe, Itacurubi, and San Jose, where heavy vehicle often run in 
front of houses.  The road width in these cities is narrower than that 
on the inter-city sections and often causes accidents resulting from 
mixed traffic of inter-city high-speed vehicles and local traffic. 
Since it is necessary to separate them to ensure safety, it is proposed 
that bypasses be constructed to circumvent the built-up areas. 

2) Provision of Climbing Lanes 
Ascending sections with a long, steep gradient slow down the 
traveling speed of heavy vehicles and reduce the road capacity as a 
result.  In such sections, many traffic accidents occur, involving 
those trying to overtake slow vehicles.  Based on the AASHTO 
design standard, another lane will be provided for slow heavy 
vehicles to travel in sections with a gradient of over 3% continuing 
for more than 500m. 

3) Flyover Intersection in Coronel Oviedo 
At the existing intersection near the town of Coronel Oviedo, many 
traffic accidents occur.  In order to realize smooth traffic flows from 
Coronel Oviedo, where urbanization is taking place, and Routes 2 
and 7, the rotary intersection will be grade separated, and a flyover 
will be constructed. 

  EIRR NPV (Gs. Million) B/C  
 Whole Project 25% 87,069 2.3  

 Bypass 28% 73,585 2.5  
 Climbing Lane 

(Coronel Oviedo) 
20% 
(8%) 

14,137 
(- 2,835) 

1.8 
(0.7) 

 

 Flyover 9% - 652 0.8  

Proposed Projects 
 

A rapid increase in traffic demand on National Road Route 2 and Route 
7 and its growing importance in MERCOSUR will require the provision 
of four lanes for the entire section before 2020.  For the target year, 
2010, various road improvements have been proposed in this Study on 
the basis of this assumption of a complete four-lane road. 
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OUTLINE OF THE STUDY 
 
The Republic of Paraguay 
The Feasibility Study for the Improvement of the National Road Route 2 and Route 7  
 
Study Period: March 1999 to March 2000 
Counterpart Agency: Directorate of Highway,  
 Ministry of Public Works and Communications 

1. Background of the Study 

National Road Route 2 and Route7, with an extension of 320km, are the main arterial 
highways linking the capital city, Asuncion (population of approximately 455,000) with 
the second largest city, Ciudad del Este (population of about 62,000).  Running 
through the country from the east to west, this road leads to Brazil and Argentina and 
helps connect the Atlantic and Pacific sides of the continent.  Moreover, this is 
Paraguay’s busiest route in terms of traffic volume and designated as the country’s main 
artery in the Master Plan Study of National Transportation in Paraguay conducted by 
JICA in 1993. 
 
Furthermore, since the establishment of MERCOSUR (Mercado Comun del Cono Sur, 
or South American Common Market) in January 1995, freight traffic has intensified 
between Paraguay and neighboring countries.  In recent years, the export volume in 
ton has been increasing by roughly 10%, and the number of automobiles is projected to 
increase, from the level in 1998, by 1.77 times in 2010 and by 2.62 times in 2020.  In 
addition, since 80% of the domestic freight transport takes place on roads, road 
construction and improvements are essential for developing industry and promoting 
trade in the country. 
 
However, most sections of Routes 2 and 7 have only two lanes with a width of 6.5m and 
do not have left-turning lanes or climbing lanes.  It is obvious that a further increase in 
traffic volume in future will make it difficult for the routes to accommodate traffic. 
 
In this context, the Road Department of the Ministry of Public Works and 
Communications (MOPC), acting through the Government of Paraguay, requested the 
Government of Japan to provide technical cooperation in conducting a feasibility study 
for a plan to improve National Road Route 2 and Route 7 so as to realize a smooth 
traffic flow on the routes. 
 

2. Objectives of the Study 

The objectives of the Study are the following: 

1) To conduct a feasibility study for the improvement of the National Road Route 2 
and Route 7 with a target year of 2010; and 

2) To transfer relevant technology to the Paraguayan counterpart personnel in the 
course of the Study. 
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3. Study Area 

The study area covers the section between San Lorenzo (km 14) and Caaguazu (km 
183) of the National Road Route 2 and 7 (approximately 169 km).  
 

4. Study Schedule 

The Study in Paraguay commenced in March 1999 and completed in January 2000.  
Afterwards, the Study continued in Japan until March 2000 when the Final Report was 
submitted. 
 

5. Contents of the Study 

The Study mainly consisted of the following items. 
 

1) Collection and analysis of the existing data and information 
2) Various surveys, including traffic, environment, topography, and soils 
3) Selection of basic planning policies and design standards 
4) Traffic demand forecast 
5) Preliminary designs of priority projects 
6) Environmental impact assessment 
7) Formulation of an implementation plan 
8) Economic evaluation and financial analysis 
9) Overall project evaluation 

 

6. Proposed Projects 

(1) Mini-bypasses 
Table 6.1 shows the summary of the proposed mini-bypass projects.  All the projects 
are found feasible from technical, environmental, and economic perspectives. 

Table 6.1 Mini-bypass Projects 

Items Description 
Classification Regional Arterial Road 
Designed Speed 60 to 80km/hour 

Forecast Traffic Volume in 2010 

Ypacarai 8,900 pcu/day 
Caacupe 11,200 pcu/day 
Itacurubi 13,300 pcu/day 
San Jose 13,300 pcu/day 

Number of Lanes 
Four: Ypacarai and Caacupe 
Two: Itacurubi and San Jose 

Road Structure  

Length 
Ypacarai: 5,175m, Caacupe: 7,000m 
Itacurubi: 6,120m, San Jose: 5,420m 

Total Project Cost US$ 43.4 million 
EIRR 25% 
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(2) Climbing Lanes 
Based on the design standards defined in the AASHTO, climbing lanes will be provided 
in sections with gradient of over 3% continuing for more than 500m. 

Table 6.2 Climbing Lane Projects 

Items Description 

Classification Regional Arterial Road 

Designed Speed 
Passenger Vehicles: 60km/hour 

Heavy Vehicles: 30 to 40km/hour 

Road Structure Roadway: 3m Shoulder: 1.5m 

Length 13.4km in total 

Project Cost US$ 27.9 million in total 

EIRR 20% 

 

(3) Grade Separation of Intersection 
The existing rotary intersection near Coronel Oviedo causes many traffic accidents.  
Thus, grade-separation has been proposed in order to ensure a safe, smooth traffic flow 
into and from Coronel Oviedo where urbanization is taking place. 

Table 6.3 Grade Separation of Intersection 

Items Description 

Classification Regional Arterial Road 

Designed Speed 60km/hour 

Road Width Two lane (1.50 + 3.65 + 3.65 + 1.50) 

Road Structure PC Concrete Bridge (2@25.85+35.85+2@25.85) 

Length 500m 

Project Cost US$ 2.5 million 

EIRR 9% 

 

(4) Urgent Maintenance 
The road inventory survey identifies locations with frequent occurrence of traffic 
accidents, inadequate traffic facilities, and decreasing traffic capacity.  Based on these 
findings, improvement schemes have been proposed to increase traffic capacity. 
 
a. Intersection Improvements 
Many existing at-grade intersections on the study section do not have left-turning lanes 
and needs some improvements.  The following intersections will be installed with 
left-turning lanes within their right-of-ways to increase the road capacity and reduce 
potential risks of traffic accidents. 
 

Built-up area between San Lorenzo-Ypacarai: 5 locations.   
Caaguazu : 1 location 
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b. Installment of Traffic Safety Facilities 
The reduction of shoulder widths just before crossing the bridge often leads to crashes 
against bridge structures.  In addition, other sections that need to improve safety 
facilities include acute curves and intersections lacking in traffic safety signs.  
 
It is necessary for MOPC to launch these proposed urgent projects immediately within a 
budgetary limit.  Thus, this plan does not suggest large-scale improvements in the 
facilities posing impediments but warning devices for road users to foresee potential 
dangers.  Such devices are as follows. 
 

– Installment of studs on the road surface before and after bridges 

– Installment of waning signs before acute curves 

– Improvement of intersections of new bypasses and existing roads 

 
 
c. Maintenance and Renovation 
The road and bridge inventory survey shows those bridges that require urgent 
renovation.  In particular, some bridges deserve urgent treatments because of its age 
and heavy weight repeatedly placed by the traffic.  The improvement plan identifies 
these locations and renovation schemes.  The following projects have been proposed: 
 

– Repair of bridges 

– Overlay 

7. Project Evaluation 

7.1 Environmental Evaluation 

a. Resettlement 
All mini-bypass projects and the construction of a climbing lane in Coronel Oviedo will 
require resettlement of some residents.  According to the interview survey conducted 
to 266 households to be affected by the projects, most of them, or 265, expressed their 
support for the implementation of the projects. 
 
b. Natural Environment 
A bypass route will pass near a nature protection area around Ypacarai Lake.  Road 
design should consider means for minimizing impact on this swamp area, such as an 
adequate drainage plan. 
 
 

7.2 Economic Evaluation 

The total project cost amounts to US$82 million, including US$73.6 million for 
construction and US$8.4 for compensation and land acquisition. 
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Table 7.1 Results of Economic Evaluation 

 EIRR NPV (Gs. Million) B/C 
Whole Project 25% 87,069 2.3 
Bypass 28% 73,585 2.5 
Climbing Lane 
(Coronel Oviedo) 

20% 
(8%) 

14,137 
(- 2,835) 

1.8 
(0.7) 

Flyover 9% - 652 0.8 
 
An EIRR for the whole project, excluding the urgent maintenance, has been found to be 
25%, and the benefit-cost ratio found to be 2.3.  Both indicators show that the project 
is economically feasible.  For each individual project, when not accounting for benefits 
of accident reduction, the climbing lane project in Coronel Oviedo and the flyover 
project register low EIRRs.  However, in considering the importance of the road and 
the need for keeping consistency in design standards, the improvement project is worth 
implementing. 
 
 

7.3 Financial Evaluation 

Based on an assumption that the study section will be operated as a tolled highway with 
the same toll rate and collection method as today (Gs5,000 for passenger vehicles, 
Gs10,000 for buses, and Gs15,000 for trucks), a financial analysis has been conducted 
to examine financial viability of the project through toll collection.  The project costs 
include every cost item including the urgent projects except for land acquisition and 
compensations.  As a result, the FIRR has been found to be around 15%.  In case the 
toll is raised to a similar level currently employed in the tolled section on Route 7 
(likewise, Gs6,000, Gs12,000, and Gs18,000, respectively), it will increase to 20%.   
 
It is supposed that this project were to be implemented with private capital.  The 
current interest rate from private banks ranges from 22% to 24%.  With the annual 
inflation rate of 5%, the real interest rate in Paraguay is estimated at 17% to 19%.  
Therefore, the FIRR with current toll level may not be so attractive for a private 
venture. 
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