PROJECT SUMMARY

1. COUNTRY Lao People's Democratic Republic

2. NAME OE STUDY The Study on Improvement of Roadsin The Southern Regionin Lao P.D.R.

3. COUNTERPART AGENCY | Ministry of Communication, Transport, Post and Construction (MCTPC)

4. OBJECTIVE OF STUDY -To create a Master Plan (target year:2020) for the improvement of the road network
in the southern region of Lao PD.R., and to conduct a Feasibility Study on the most
suitable road improvement project (target year:2007)

- To promote technical transfer to Loa counterparts through the study

1. STUDY AREA: Four Southern Laotian Provinces of Champasack, Saravan, Sekong, and Attapeu, as well as the area
along Route 1G in Savannakhet Province

2. SCOPE OF STUDY

Master Plan
1) Analysis of socioeconomic framework and identification of development potential in Study regions.
2) Forecast of future traffic demand
3) Evauating initia environmental impacts
4) Establishment of maintenance and improvement plan
5) Economic Analysis
6) Establishment of Master Plan and selection of road links for Feasibility Study
Feasibility Study
1) Execution of national condition survey
2) Establishment of design standards and criteria
3) Development of preliminary engineering design and cost estimation
4) Evaluating environmental impacts
5) Development of project implementation plan and maintenance plan
6) Economic analysis and evaluation

3. MASTER PLAN

The Master Plan covers national roads in the southern region and prioritise road improvement projects up to the year 2020
and select the most appropriate project for afeasibility study. The Study roads comprise 16 routes with 880km in the total
length among 2,025km of the national road in the study area.

Route 14A (between B.Houay Phek. and B.Soukhouma) and 16A (between 1km mark east of Pakson and B.Lak 52) are
the most appropriate for implementing and completion by the year 2007 for the southern region of Lao PD.R.

Route 14A will contribute to improving access to the west part of the Mekong River as well as to the southern part of the
west bank, which will fuel development of the Emerald Triangle Area.

Route 16A will contribute to rural development in an area near the Champasack-Attapeu border and also improve East-West
connectivity between Thailand, Laos and Vietnam.

4. FEASIBILITY STUDY

The base case EIRRs for the two projects, 10.5% per cent for Route 14A and 10.7 percent for Route 16A, are close to the
test discount rate of 12 per cent, indicating that project implementation 2005-20007 may be appropriate based on their benefit
to road users. These particular projects are likely to produce significant social and other benefits in their influence areas and
beyond, in addition to their direct economic benefits.

Project EIRR (in%) NPV (US$ mill) FYB (in%) B/C
Route 14A (59.3km) 10.5 -3.32 5.8 0.87
Route 16A (64.1km) 10.7 -2.97 5.8 0.89

Most of the anticipated environmental negative impacts can be avoided or minimized to an acceptable level through
compliance with laws and regulations and effective implementation of mitigation measures and rigorous monitoring program.

5. RECOMMENDATIONS:

1) Cross-border agreement needs to bein place at early time.

2) A detailed study of road user charge will be needed to establish an appropriate funding scenario for road maintenance.

3) The environmental monitoring will be designed in order to ensure that the legislative and regulatory measures will be
met within a realistic implementation framework.

4) Weighing station (axle-load control) on the Project Road with one in each district will be needed to control overloading.

5) Road safety program for rural children in communities will be needed.

6) Road inventory data, road condition and traffic date require to be updated continuously.

7) Inthe future, maintenance records and data should be retained on a computer database.

8) A national system of guidance for the preparation of Work Plans should be introduced.

9) Promoation of private sector capacity building for road maintenance is recommended.

10) Standard simplified contract documents for road work should be introduced to promote private sector’s participation.

11) Enhancement of training capacity of training institutions on road maintenance will be needed.
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International Development Association (World Bank)
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Japan International Cooperation Agency
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People’s Democratic Republic
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Swedish International Development Agency
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United Nations Education, Science and Culture Organization
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Volume Capacity Ratio
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Wetland Protected Area

The following foreign exchange rate is applied in the Study:
1 USdollar = 10,940 Kip = 125.55Japanese Yen (October 2002), or 1 Kip = 0.01148 Japanese Yen
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SUMMARY OF THE STUDY

1. Background and Objective

Since 1986, the Government of Lao PD.R.(GoL) has exerted great efforts to introduce new
economic mechanisms that will change the country from being a socialist economy to a
successful market economy. The GoL has been relatively successful in making this transition.
However even now, poverty levels in Lao PD.R. are some 39% and it is one of the least
developed nations.

To cope with the accompanying future increases in traffic as a result of economic growth as
well as poverty alleviation, the Asian Development Bank, World Bank, and JICA have assisted
the GoL with its road infrastructure via grants and loans for such projects as the improvement
of Routes 13 and 9 and the Pakse Bridge, as well as for the construction of the Second Mekong
International Bridge. However, the GoL realizes that the current state of its road infrastructure
is still incapable of handling traffic that has accompanied the above-mentioned socioeconomic
growth as well as future potential growth. Especially, in the southern part of the country (i.e.,
Savannakhet, Champasack, Attapeu, Sekong, and Saravan), which is located between Thailand,
Vietnam, and Cambodia and is envisioned to serve as a bridge to integrate these ASEAN
member countries, only 28% of the nationa roads are paved and there are locations with
superannuated bridges or no bridges at all. This has not only posed a barrier to the movement of
international trade, but has also resulted in this part of Lao being much poorer than the rest of
the country.

Given this background, the GoL wishes to draw up a road network improvement plan for the
southern provinces that will upgrade inter-provincial connectivity, and that will establish a
network that will be compatible with that of the surrounding countries to realize an effective
international road system, with the aim of invigorating the socio-economy of southern Laos. In
response to this request from the GoL, the Government of Japan has decided to carry out a
study to draw up a Master Plan and execute a Feasibility Study for the roads of the southern
provinces, i.e., “The Study on Improvement of Roads in the Southern Region in Lao People's
Democratic Republic”’ (hereinafter referred to as the Study).

Therefore, the ultimate goal of this Study is to assist the GoL in prioritizing and recommending
those road improvement projects that are crucial for the socio-economic development of
southern Lao.
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2. Study Approach

The major focus of the Study is to develop a Master Plan, to select the most suitable road
improvement project for a Feasibility Study, and to then examine the technical and economic
viability of this project in the Feasibility Study.

1

2)

3)

4)

To analyze the background and present situation of the natural and socio-economic
conditions.

To analyze the present and future relevant development plans for surrounding areas
and countries.

To examine the most suitable road network and to establish a road improvement
Master Plan (target year: 2020) for the improvement of the road network in the
southern region.

To examine the feasibility (target year: 2007) of high-priority road improvement
projects and to draw up an implementation plan for the project with the highest
priority.

(1) Master Plan

1) Review of the related development plans, socio-economic data, transport sector data
and natural condition data.

2) Analysis of socio-economic framework and identification of development potential
in Study regions.

3) Conduct of supplementary surveys and analysis (e.g., road inventory, bridge
inventory, and traffic survey).

4) Formulation of basic road network.

5) Forecast of future traffic demand

6) Establishment of rural road improvement/construction criteria and engineering
standards.

7) Cost estimation of road improvement, construction and maintenance.

8) Initia environmental examination.

9) Evaluation of road links of proposed road network.

10) Establishment of road improvement, construction, and maintenance plans.

11) Economic analysis.

12) Selection of road links for Feasibility Study.

(2) Feasibility Study on high-priority projects.
1) Natural condition survey.
2) Consideration of alternatives.
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3) Design standards and criteria (geometry, structure, pavement, etc.).
4) Preliminary engineering design.

5) Environment impact assessment.

6) Project implementation plan.

7) Maintenance and rehabilitation plan.

8) Cost estimation.

9) Economic anaysis and evaluation.

3. Road Network in Study Area

Study roads contain parts of all national roads; Route 1,13, 14, 15,16, 18 and 20, excluding
Route 9. The total length of the study roads is 2025km.

Although the national road network in the study area is planned to serve the whole area, there
still exists virtually missing links on Route 1G, 1J and 14A (total length: approx.122km), some
parts of the study roads become impassable condition in rainy season due to lack of bridges and
drainage facilities. As awhole, the west-east routes have been relatively in the higher standard
compared to the north-south routs such as Route 1G, 11 (under improvement) and 1J. Especialy,
on Route 1G, two large-scale rivers (i.e., Xe-Bang Hiang and Xe-Done) prevent traffic from
crossing the river mostly al year round. In addition, routes running through the less inhabited
area or remote areas have aso not been upgraded as an all-weathered road including 18A and B,
16 (from Lamarm to Vietnam border) and 15 (Saravan to Vietnam border).

Attapeu, Sekong and Saravan Provinces are amongst the least developed and have until
recently lacked all-weather connections to the national road network.

Champasack province is relatively more developed than the other three. Pakse is the most
important town and the regional center. Communications between Pakse and the north and
south of the country are being transformed by the paving of the main north-south highway
Routel3S from Savannakhet south to the Cambodian border, which was completed in middie
of 2002. This project, together with the opening of the second bridge (Pakse Bridge) over the
River Mekong at Pakse in November 2000 and the improvement of Routel6 connecting it to
the Thai border, should provide a springboard for the development of the whole of the southern
region.

The improvement of existing national road that will contribute to provide areliable arterial rout
for connecting between west part of Mekong and Pakse via the Mekong Bridge, is expected to
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be carried out at early time. Thereis not all-weathered national road at all in the western part of
the Mekong except town road in Champasack. The improvement of existing national road
that will contribute to provide a reliable arterial rout for connecting between Thailand and
Vietnam via Pakse, is also expected to be carried out at early time.

4. Evaluating Environmental I mpacts

Potential Negative Il mpacts

Many of the potential negative social impacts can be dealt with through the design and
mitigation process. It is clear that the process of resettlement will have to be a sensitive one that
follows national procedures and regulations. Careful planning as well as the management of
both the construction and operational processes may also minimize the potential impacts of
road improvements on the cultural environment in many ways. Many of the potential physical
environment impacts are also of a nature where a good quality design and management process
can ensure minimal negative impacts.

The highest level of negative impact has to relate to the natural/ecologica environment of some
of the possible route alignments. There is no doubt that increased access will bring added
pressures to negatively exploit national resources. There must also be a concern for the
potential loss of animal species due to the intrusion of a road especially given higher levels of
vehicular activity and speed. Given the existing level of datait is difficult to quantify this set of
impacts but there is no doubt that one of the major considerations in choosing a road alignment
must be in recognizing the potential impact on the ecological/natural environment. There is a
particular concern of the natural/ecological impacts of any road improvements to routes 1G
and18A. Very careful study must be undertaken if the routes are seen as priorities and if they
are to be developed to national road standards. There may be a case where access is improved
for local purposes but full-scale improvement should be delayed until the natural/ecological
capacities are improved and the full impacts of aroad on the NBCAs are understood.

Potential Positive | mpacts

Improved access will provide a strong set of positive socio-economic impacts. The assumption
is that the necessary complementary mitigation and facilitation mechanisms are used to ensure
the fullest possible benefits of any road construction and improvement. The social indicators
presented above highlight the high priority that must be given to providing all weather access to
all residents of the region (or at least those within 5 km of a designated road).

IMPROVEMENT OF ROADS JICA STUDY TEAM
IN THE SOUTHERN REGION ORIENTAL CONSULTANTS CO,, LTD.
INLAO PD.R PADECO CO., LTD.

S4



FINAL REPORT — SUMMARY OF THE STUDY

5. Proposed Project

Based on the analyses of the Master Plan, the most appropriate road improvement project to be
completed by ayear 2007 was selected for further detailed examination by the feasibility study.
The Study Team concludes that Route 14A (Ban Houay Phek — Ban Soukhouma :59.301km)
and Route 16A (Paksong — Ban Lak 52 :64.138km) are the most appropriate routes to be
examined

Route 14A
This starts from Ban Houay Phek, which is located 2.0 km west of Pakse Bridge, and ends at
Ban Soukhouma the capital of Soukhouma District, meaning that the entire route is located in
Champasack Province and is 59.301 km in length. The characteristics of this route are as
follows:
(i) Terrainisflat over the entire route.
(if) The route passes through Champasack Town, which is the second largest town in the
province.
(iii) Wat Phou and Champasack Ancient City are located along the route.
(iv) The25km Missing Link section islocated in the northern part of the route.
(v) Flooding from the Mekong River has inundated around 35 km in length of the route
and effective countermeasures are therefore crucial.
Traffic volumes forecast for the target year of 2020 is about 1,100V PD (incl. motorcycle 3,000)
on north section and 800V PD (incl. motorcycle 4,600) on south section respectively.
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Route 16A

Route 16A starts from the junction with Route 16 located at the 1.0km mark east of Paksong in
Champasack Province and ends at Ban Lak 52, or the junction with Route 11 in Attapeu
Province. Total length is 64.138km. The characteristics of these routes are as follows:

(8 There is an existing road structure over the entire route except a section of the
Shortcut Route.

(b) From the starting point to the 34km mark, the route is located in a hilly area. It goes
through the Boloven Plateau, which is 900 — 1,300m above sea level.

(c) Then the route diverges from the existing road route. There is a river that is
approximately 50m in width on this section. Terrain on this section is generally flat
and land-use consists of forest and coffee plantations.

(d) From the 42km to the 58km mark, the terrain is mountainous and the existing road
has an inadequate alignment at present (i.e., a small horizontal curvature radius and a
steep vertical gradient) and therefore a resetting new alignment is required.

Traffic volumes forecast for the target year of 2020 is about 1,300V PD (incl. motorcycle 2,320)
through the route.
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6. Project Economic Analysisand Evaluation

The results of the economic analysis are presented in the following table. The indicators
evaluated are: economic internal rate of return (EIRR); net present value (NPV) of costs and
benefits discounted at the test discount rate of 12 per cent; first (opening) year benefit (FYB),
expressed as a percentage of construction cost, escalated to opening year at 12 per cent per
annum; and benefit cost ratio (B/C) at adiscount rate of 12 per cent. The FY B is an indicator of
the optimum year of project opening, while the EIRR, NPV and B/C indicate economic
performance over the whole of the economic analysis period. A rate of 12 per cent has been
used for the test discount rate as an indicator of the opportunity cost of capital for public sector
projects of moderate risk.

The economic feasibility study outcomes for the two routes are very similar: there is no
significant difference between the results. The new construction section of Route 14A has a
higher EIRR than the improvement section, in spite of a 60 per cent larger construction cost per
km, due to the distance savings it produces for diverting traffic and its 40 per cent higher traffic
volume.

Economic Analysis Results

Project EIRR NPV EYB B/IC
(in%) (US$ mill) (in%)
Route 14A;
New construction km 0.0-34.0 111 -141 6.1 0.92
Improvement km 34.0-59.3 9.2 -1.91 5.0 0.77
Combined km 0.0-59.3 105 -3.32 5.8 0.87
Route 16A:
Km 0.0-64.1 10.7 -2.97 58 0.89

The base case EIRRs for the two projects, 10.5 per cent for Route 14A and 10.7 per cent for
Route 16A, are close to the test discount rate of 12 per cent, indicating that project
implementation 2005-2007 may be appropriate based solely on their benefits to road users. In
fact, these particular projects are likely to produce significant social and other benefits in their
influence areas and beyond, in addition to their direct economic benefits.
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7. Environmental Management Plan

The environmental management plan is divided into two parts.

= Plan, Policies and Regulations

= Monitoring and Remediation Plan
The nature of the environmental management planning process can be seen in the following
chart.

Initial Definition of the Project

l

Assessment of the Physical, Economic, Social,
Cultural and Ecological Environment

l

Identification of Major Environmental Goals &
I ssues (Scoping)

l

Technical Studies > Project Development and Design «<— Feashbility Studies

l

Environmental Management Plan

Plans, Palicies & Regulations

Consultation Process
Public Information Program
Land Acquisition Plan
Resettlement Plan
Compensation Program
Protection of Ecological Resources
Protection of Cultural Resources
Gender Issues
Protection of Traditional Ways of Life
Promotion of Economic Development
Improvement of Health Conditions
Increased Accessto Educational Opportunities

Better Accessto Government Services

l

Monitoring

Collection of Baseline Information
Determination of Indicators
Collection & Analysis Process
Monitoring Plan

A\
Remediation
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CHAPTER 1
OVERALL APPROACH AND IMPLEMENTATION PROGRAM OF THE STUDY

11 I ntroduction

The Government of Lao PD.R. (GoL) wishes to draw up aroad network improvement plan for
the southern provinces of Savannakhet, Champasack, Attapeu, Sekong, and Saravan that will
upgrade inter-provincial connectivity, and that will establish a network that will be compatible
with that of neighboring countries to realize an effective international road system, with the aim
of invigorating the socio-economy of southern Lao PD.R.

In response to this request from the GoL, the Government of Japan decided to carry out a study
to draw up a Master Plan and execute a Feasibility Study for the roads of the four southern
provinces of Champasack, Attapeu, Sekong, and Saravan (including the area of Savannakhet
along Route 1G), i.e,, “The Study on Improvement of Roads in the Southern Region in Lao
People’'s Democratic Republic” (hereinafter referred to as the Study), in accordance with the
relevant laws and regulationsin force in Japan and Lao PD.R.

Accordingly, the Japan International Cooperation Agency (JCA), the official agency
responsible for the implementation of the technical cooperation programs of Japan, has
undertaken the Study in close cooperation with the authorities concerned in Lao PD.R. The
scope of work for the Study was agreed to and was signed by both sides, Japan and Lao PD.R.,
on August 20, 2001.

1.2 Background

Since 1986, the GoL has striven to introduce new economic mechanisms to transform the
country from a socialist economy to a successful market economy. This resulted in the
country’s GDP, exports, and imports growing at an average annual rate of 5.6%, 9.8%, and
5.8%, respectively, between 1985 and 1996, indicating that the GoL has been relatively
successful in making this transition. On the other hand, poverty levels in Lao PD.R. are
approximately 39% and Lao PD.R. is one of the least developed nations, ranked 140" out of
the 174 countries in the United Nations Human Devel opment index.

To cope with the increase in traffic as aresult of economic growth as well as poverty alleviation,
the Asian Development Bank, the World Bank, and JICA have assisted the GoL with its road
infrastructure via grants and loans for such projects as the improvement of Routes 13 and 9 and
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the Pakse Bridge, as well asfor the construction of the Second Mekong International Bridge.

However, the GoL realizes that the current state of its road infrastructure is still incapable of
handling existing traffic as well as future potential growth. Especialy, in the southern part of
the country, which is located between Thailand, Vietnam, and Cambodia and is envisioned to
serve as a bridge to integrate these ASEAN member countries, only 28% of the national roads
are paved and there are locations with superannuated bridges or no bridges at all. This has not
only posed a barrier to the movement of international trade, but has also resulted in this part of
the country being much poorer than the rest. The GNP per person is lower than the national
average of USS$ 300.

Therefore, the ultimate goal of this Study is to assist the GoL in prioritizing and recommending
road improvement projects that are crucial for the socio-economic development of southern
Lao.

1.3 Objectives

The objectives of the Study were as follows:

1) Tocreate aMaster Plan (target year: 2020) for the improvement of the road network
in the southern region of Lao P.D.R., and to conduct a Feasibility Study on the most
suitable road improvement project (tar get year: 2007).

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

1.4 Study Area

The area of the Study covers the four southern provinces of Champasack, Saravan, Sekong, and
Attapeu, as well asthe area along Route 1G in Savannakhet Province.

1.5 Scope of the Study

The Study covers the work items as agreed upon in the Scope of Work and the related Minutes
of Meeting duly signed on 20 August 2001, by the Department of Roads of the Ministry of
Communication, Transport, Post and Construction of Lao PD.R. and the Preparatory Study
Team of JICA.
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Q) Master Plan
1) Review of the related development plans, socio-economic data, transport sector data
and natural condition data.
2) Analysis of socio-economic framework and identification of development potential
in Study regions.
3) Conduct of supplementary surveys and analysis (e.g., road inventory, bridge
inventory, and traffic survey).
4) Formulation of basic road network.
5) Forecast of future traffic demand
6) Establishment of rural road improvement/construction criteria and engineering
standards.
7) Cost estimation of road improvement, construction and maintenance.
8) Initia environmental examination.
9) Evaluation of road links of proposed road network.
10) Establishment of road improvement, construction, and maintenance plans.
11) Economic analysis.
12) Selection of road links for Feasibility Study.

(2 Feasibility Study on high-priority projects.
1) Natural condition survey.
2) Consideration of alternatives.
3) Design standards and criteria (geometry, structure, pavement, etc.).
4) Preliminary engineering design.
5) Environment impact assessment.
6) Project implementation plan.
7) Maintenance and rehabilitation plan.
8) Cost estimation.
9) Economic anaysis and evaluation.

1.6 Study Approach

The major focus of the Study is to develop a Master Plan, to select the most suitable road
improvement project for a Feasibility Study, and to then examine the technical and economic
viability of this project in the Feasibility Study. The basic issues and approach of the Study are
as described below.
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@
1)

2)

3)

4)

)
1)

2)

3)

4)

Appreciation of 1ssues

The southern region of Lao has high socio-economic potential due to the existence of
agricultural resources in the Boloven Plateau and around the Mekong River, mines,
forests, etc.

However, some bridge structures have not been built due to steep terrain and many
rivers and also been destroyed by Indochina War. Furthermore, most roads and bridges
in the region have deteriorated due to poor maintenance. Therefore, urgent
improvement and/or development of suitable roads and bridge structures are required.
The poor condition of transport networks in this region blocks poverty reduction effort
and stifles economic growth.

Recently, various donors such as the Asian Development Bank, World Bank, and
Japanese Government have improved some major roads and a bridge in Lao (i.e.,
Route 13, Route 9, Pakse Bridge) and will construct a new bridge (i.e., the Second
Mekong International Bridge). The road network in southern Lao should be improved
taking these and other development plans into account in order to realize the maximum
synergies possible.

Approach of Study

To analyze the background and present situation of the natural and socio-economic
conditions.

To analyze the present and future relevant development plans for surrounding areas
and countries.

To examine the most suitable road network and to establish a road improvement
Master Plan.

To examine the feasibility of high-priority road improvement projects and to draw up
an implementation plan for the project with the highest priority.

The Study flow is as shown in Figure 1.6.1 below.
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CHAPTER 2 ROAD SYSTEM

21 Road System in Lao P.D.R.

In June 2000, MCTPC set out its 15-year strategy for the road sector in Strategic Directions for
the Development of the Road Sector. The key sector objective is to support the socio-economic
development and integration of the country, by:

® developing road sector institutions and an integrated management system;

® improving resource allocation across the road system, with high priority to
preserving existing assets;
enforcing measures to prohibit overloading;
establishing sustainable domestic funding for the sector;
creating an enabling environment for a healthy domestic contracting industry;
providing “focal sites’ accessing agricultural support, health and education
services, and connecting all provincial and district centers to an all-weather
network;
® minimizing environmental and social impacts;
improving traffic safety; and

® encouraging community participation in planning and executing road sector

work.

The road system is defined in the Road Law (N0.04/99/NA) of April 1999, specifying Six
categories of road; national, provincial, district, urban, rural, and special roads. The national
roads and the route numbering system are defined in Ministerial Decision 1311/MCTPC of
June 1997. Responsibility for the road system rests with MCTPC, which is delegating some of
its responsibilities to provincial DCTPCs. The Department of Roads under MCTPC provides
the technical and financial administration of the network.

The road system has been considerably improved over the last decade, with, for example, the
first all-weather north-south route from the Chinese border to the Cambodian border (Routel3)
to be fully open. Nevertheless, major problem areas remain. Only 39 percent of the national
road length (all surface types) was classified as in good/fair condition, with 32 percent
classified as poor and 30 percent asin bad condition. ADB TA N0.3070 (March 2000) found
that 23 percent of the provincial road network was impassable; a further 52 percent was
passable for up to six monthsin ayear and only 22 percent was all-weather road.

The road length in each province by main category and surface type as of end-2000 is givenin
Table 2.1.1. Data for the combined the five southern provinces are also shown. National roads
accounted for 24.2 percent of the 28,738km length, provincial roads for 27.5 percent and urban
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roads for 48.3 percent. Just 15.1 percent of the network was paved, 28.2 percent was gravel and
56.7 percent was earth. Vientiane Municipality (an area of 3920 sg. km.) is considerably more
devel oped than the northern and southern provinces.

Table2.1.1 Road Lengthsby Surface Type (year 2000, in km)

National Roads Provincial Roads Urban Roads All Roads

No. Province Paved Gravel Earth Total Paved Gravel Earth Total Paved Gravel Earth Total Paved Gravel Earth Total
1 Vientiane Municipality 166.1 520 15.5 2336 10 2370 6.0 254.0) 2027 907.7 302 14306 378 1,19.7 M7 1918.2
2 Phongsali 1330 3220 0.0 4550 00 0.0 1360 136.0) 08 01 356 36.5 1338 3221 1716 6275
3 Luang Namtha 181 163.0 0.0 3011 00 0.0 2010 2010 34 00 3920 3954 141.5 163.0 5930 897.5
4 Qudomyai 3180 0.0 0.0 3180 0.0 55.0 4.0 101.0) 34 100 9208 943.2 324 65.0 975.8 1,362.2
5 Bokeo 0.0 330 610 940 00 351 2847 319.8 164 52.5 149.2 281 16.4 1206 4949 6319
6 Luang Prabhang 4130 97.0 40.0 5500 00 3139 100.0 439 00 813 27 404.0 430 922 4627 1,367.9
7 Houaphan 3130 1290 0.0 420 00 1460 420 588.0) 50 200 5100 5350 318.0 2950 9520 1565.0
8 Sayaburi 2.9 2407 2458 5134 69 0.7 688.0 695.6 173 135 7020 7328 511 2549 16358 19418
9 Xieng Khouang 2300 740 91.0 3950 00 310 390.0 210 74 1563 7156 873 2374 2613 1196 1695.3
10 Vientiane 266.0 61.0 740 4010 500 3719 1446 566.5] 18.7 3104 257.5 586.6 347 7433 47%.1 1554.1
11 Borkhamxai 3260 550 140.0 5210 30 1560 2430 4020 10.5 1411 3768 5284 339.5 3521 7598 14514
12 Khamrnouan 166.0 2486 35.0 496 72 2089 2484 464.5 218 1666 4184 606.8 1950 624.1 7018 15209
135 kt 455.0 350 1170 6070 3128 4779 395.3 1,186.0 8.5 652.7 13054 2,056.6 866.3 11656 18177 3849.6
14 Saravane 8.0 3200 20 4310 00 168.5 400 608.5 158 1844 17711 19713 1048 6729 22331 30108
15 Sekong 470 70.0 8.0 2030 00 0.0 54.5 54.5 46 00 625.7 630.3 516 700 766.2 887.8
16 Champasack 3624 89.9 0.0 4523 200 4870 266.0 7730 350 2380 8390 11120 H74 8149 11050 2337.3
17 Attapeu 215 1430 187.5 3520 00 17.0 303.0 3200 75 B6 42%6.2 532.3 2.0 2586 916.7 12043
18 Xaisomhoun 0.0 1450 103.0 2430 00 820 3039 385.9) 00 8.0 2726 206 0.0 2350 67.5 9145
Total 34709 22782 12178 69669 4109 27879 46924  7,891.2 4688 30412 10,3698 13,8798 43506 81073 16280.0 28,7379
13-17 Study Area 974.9 657.9 4125  2,045.3] 3328 1,1504 14588  2,942.0 1614 11737 4,974 63025 14691 29820 68387 11,2898
Study Area as % of Total 28.1 289 33.9 29.4 81.0 413 311 37.3] 344 38.6 47.9 454 33.8 36.8 42.0 39.3

Source: MCTPC, 1°" August 2001
14 Savannakhet includes Route 9.
16 Champasack does not include Route 14 which is not National Road as of 2001.

As of the end of 2000, the total road length in five southern provinces was 11,290km, with
2,045km of national road and 2,942km of provincial road. The percentage distribution of
national road in the study area was. Savannakhet 30, Saravan 21, Sekong 10, Champasack
22 and Attapeu 17 percent. The national road length was 975km paved, 658km gravel and
413km earth. While the five provinces contained 29.4 percent of the total national road length,
it accounted for only 28.0 percent of the paved length.

The unimproved national roads are impassable during the rainy season and some sections are
barely passable during the dry season. Thisis a barrier to domestic and international trade, and
has resulted in this part of Lao being poorer than much of the country.

2.2 Study Area Network

In early 2002, the Study Team reviewed the national road network in the five southern
provinces for the purpose of the Study. The road network in the Study area and its upgrade
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history isillustrated in Figure 2.2.1 and Table 2.2.1. The data for the five provinces shown in
previous Table 2.1.1 are updated from the figures in Table 2.2.1. The Study team reviewed the
road network and summarized it as shown in Table 2.2.1 for the Study, based on the following
consideration:

(1) Route 14 located in Champasack Province is currently classified as a national road and is
included in the national road network in the Study area.

(2) For the Study, Route 9 is a cordon line for traffic analysis and not part of the study road
network.

(3) Different figures of road inventory are recorded by each organization, e.g. MCTPC and
DCTPC. The Study Team has unified them for the purpose of the Study.

Study roads contain part or al of national Routes 1,13, 14, 15,16, 18 and 20, excluding Route 9.
Thetotal length of the study roads is 2025km.

Although the national road network in the study area is planned to serve the whole area, there
still exists virtually missing links on Routes 1G, 1J and 14A (total length: approx.122km),
some parts of the study roads become impassable in the rainy season due to lack of bridges
and drainage facilities. As a whole, the east-west routes have been relatively of a higher
standard than the north-south routes such as Routes 1G, 11 (under improvement) and 1J. In
particular, on Route 1G, two large-scale rivers (i.e.,, Xe-Bang Hiang and Xe-Done) prevent
traffic from crossing for most of the year. In addition, routes running through the less inhabited
or remote areas have also not been upgraded to all-weathered standard including Routes 18A
and B, 16 (from Lamarm to Vietnam border) and 15 (Saravan to Vietnam border).

Attapeu and Sekong Provinces are amongst the least developed and have until recently lacked
all-weather connections to the national road network. Champasack province is relatively more
developed. Pakse is the most important town and the regional center. Communications
between Pakse and the north and south of the country have been transformed by the paving of
the main north-south highway Routel3S from Savannakhet south to the Cambodian border,
which was completed in mid - 2002. This project, together with the opening of the second
bridge (Pakse Bridge) over the River Mekong at Pakse in November 2000 and the
improvement of Routel6 connecting it to the Thai border, should provide a springboard for the
development of the whole of the southern region.

JICA the ADB and the World Bank have assisted the GoL with its road infrastructure via
grants and loans for such projects as the improvement of Routes 11,9,13,16 and 20 and the
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Pakse Bridge, as well as for the design for construction of the Second Mekong International
Bridge in Savannakhet Province.

Table2.2.1 Length of National Roadsin Study Area (year 2002)

Road Length (km)
Route Origin Province Destination Province
Savannakhet | Saravan |Sekong| Champasack | Attapeu | Total
1G [Jdunctionof |Savanakhet |Junctionof |Saravan 67.0 63.0 130.0
Route. 9 Route 15
1H |Jdunctionof [Saravan Junction of  |Saravan 22.0 22.0
Rou8te 15 Route 20
Junction of  |Saravan Junction of  |Sekong 120 105 22.5
Route 20 Route 16
11 |Jdunctionof |Sekong Junction of  |Attapeu 17.3 59.3| 76.6)
Route 18 Route 18 A
1J |Jdunctionof |Attapeu Border of Attapeu 81.0] 81.0
Route 16 B Cambodia
13 S |Jdunctionof |Savannakhet |Border of Champasack 105.0 88.0 202.0 395.0
Route 9 Cambodia
14 A |Phone Thong |Champasack |Border of Champasack 137.5 137.5
Dist. Cambodia
14 Al |Ban Ang Champasack [Ban Don Champasack 32.0 32.0
Kham Talath
14 B |Jdunctionof [Champasack |Border of Champasack 149.0 149.0
Route 16 Cambodia
14 C |Ban Nong Champasack [M. Moonlapa [Champasack 42.0 42.0
Nga -mok
14 C1 [BanHieng |Champasack |Ban Sam Kha|Champasack 23.0 23.0
14 C2 [BanPhong [Champasack |Ban Nong Te |Champasack 6.0 6.0
Photh
15 [Junctionof |Saravan Junction of  |Saravan 73.0 73.0
Route 13 S Route 1H
Junctionat  |Saravan Border of Saravan 165.0 165.0
Ban Phone Vietnam
Dou
16 |Border of Champasack [Lamarm Sekong 51.0 121.0 172.0
Thailand
Lamarm Sekong Border of Sekong 123.0 123.0
Vietnam
16 A |Jdunctionof |Champasack [Junctionof |Champasack 120 59.0 71.0
Route 16 Route. 11
18 A |dunctionof |Champasack [Junctionof [Attapeu 30.3 82.2|] 1125
Route 13 S Route 18 B
18 B |Junctionof [Attapeu Border of Attapeu 123.0] 123.0
Route 18 A Vietnam
20 |Jdunctionof |Champasack |Junctionof |Saravan 30.0 39.0 69.0
Route 16 Route 1 H
TOTAL 172.0 453.0| 2138 840.8( 345.5(2,025.1

Source: Study Team
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CHAPTER 3 SOCIO-ECONOMIC FRAMEWORK AND
REGIONAL DEVELOPMENT

31 Traffic Analysis Zone and Administrative District

Formulating socio-economic framework is important in order to forecast the traffic demand
and to examine how the road improvement contributes to the life of the residents and
development of the study area. Among many relevant issues, this report deals with population,
land use, economic growth, and vehicle ownership by district. These data processed in this
section are used for the analysis of “Traffic Demand.” These data and forecasts gives general
picture of the each district i.e., Traffic Analysis Zone.

The spatial unit of the socioeconomic framework is Traffic Analysis Zone (TAZ). In this study,
administrative districts are treated as TAZs. Didtricts are the smallest unit for public
administration and very few data are readily available at the smaller level i.e. village. There
are 42 districts in the study area (15 in Savannakhet, 8 in Saravan, 4 in Sekong, 10 in
Champasack, and 5 in Attapeu). Since the Study copes with national road network, the size of
districtsis appropriate for the analysis of socioeconomic issues aswell as traffic volume.

3.2 GDP

In 1986 a New Economic Mechanism was introduced to transform the economy from a
centrally planned system to an open market system. GDP growth averaged 5.5 per cent during
Socio-Economic Development Plan | 1981-1986; 4.5 per cent in the Second Plan 1986-1991,
6.4 per cent in Plan |11 1991-1996; and 6.2 per cent in the Fourth Plan 1996-2001. The Plan
IV growth target of 8.0-8.5 per cent was not achieved, primarily as a result of very high
inflation and an unstable exchange rate in the period 1997-1999 following the collapse of the
Tha economy. Inflation peaked in March 1999 at a year-on-year rate of 167 per cent. It is
now under 10 per cent.

GDP per capitain dollar terms has fluctuated considerably with the exchange rate: US$414 in
1985, US$211 in 1990, US$380 in 1995 and US$330 in 2000.

The economy remains predominantly based on subsistence agriculture, which with fisheries
accounted for 85 per cent of employment in the 1995 census and contributed an estimated 51
per cent of GDP in 2000. Half of the villages are isolated during the rainy season and rural
income levels are low.

Since 1985, there has been a significant decline in the contribution to GDP of agriculture and
forestry and a growth in the importance of the other sectors, as shown in Table 3.2.1. Annual
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growth rates by sector for the last five years are given in Table 3.2.2. The trend is forecast to
continue: the sector shares in 2005 are from Socio-Economic Development Plan V.

Table3.2.1 Sectoral Contributionsto GDP (in %)

Sector 1985 1990 1995 2000 2005
Agriculture and forestry 70.7 60.7 54.3 51.3 47.0
Industry and handicrafts 10.9 14.4 18.8 22.6 26.0
Services 18.4 24.9 26.9 26.1 27.0

Source: Socio-Economic Development Strategy Government, February 2001

Table3.2.2 Sectoral Growth 1996-2000 (in %)

Sector 1996 1997 1998 1999 2000
Agriculture and forestry 2.8 7.0 3.1 8.2 5.1
Industry and handicrafts 17.3 8.1 9.2 7.9 7.5
Services 85 7.5 55 6.9 6.2
GDP 6.9 6.9 4.0 7.3 59
GDPJ/capita $ (current) 397 364 262 284 330

Source: Country Economic Review ADB August 2001
Rice is produced in all provinces, but the study area has a relatively high share, with 2000
production of 0.56 million tons, 25.3 per cent of the total crop. Its yield of 3.23 tons per ha
was a little above the national average. Rice accounted for 87 per cent of national agricultura
production (in tons) in 2000.
There is very little industry, with most of it handicrafts. There are only 665 establishments
employing more than 10 people. Of these, 101 were located in the study area, half of them in
Champasack.
A balanced approach to development is targeted in the Socio-Economic Devel opment Strategy,
with an indicative rate of GDP growth to 2020 of around 7 per cent per annum.
For master planning purposes, forecasts should be relatively conservative, given the current
uncertain international situation. The Study Team has therefore considered the Strategy target
to represent the top end of the forecasting range. The annual GDP growth rates used for
vehicle fleet forecasting are given in Table 3.2.3.

Table3.2.3 GDP Forecaststo 2020 (in % per annum)

Case 1999-2010 2010-2020

High 7.0 75
Central 6.0 6.0
Low 5.0 5.0

Source: Consultants
Tables 3.2.4 and 3.2.5 provide the most recent basic data for the 17 provinces and the
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Xaisomboun special zone. The share represented by the four study provinces excluding
Savannakhet Province, is shown for each indicator.
Table3.2.4 Basic Statistics by Province (1)

Area Population |  Density Vehicle Registrations Mid-2000 Road Length End-2000 Km. Metre Paved+Gravel/ Vehicles/

No. Province Sq.Km. Mid-2000 | Pop/SgKm| M/Cycles| Motor Veh. Total Paved Gravel Earth Total Sq.Km.| 000 Pop.| Km. Paved
1|V Entne Muntipaliy 3920 5978 1525 81,307 25,748| 107055 380 1197 342 1918 402 26 282
2|Phongsali 16 270 174 4 107 775 196 971 134 322 172 628 28 26 7
3|Luang Nam tha 9325 1309 140 992 340 1332 142 163 593 898 33 23 9
4|0 udom xai 15 370 2398 156 1,747 444 2,191 321 65 976 1362 25 16 7
5|Bokeo 6,169 1296 210 1911 318 2229 16 121 495 632 22 11 136
6|Luang P rabhang 16 875 4161 247 5518 1,134 6,652 413 492 463 1,368 54 22 16
7|Houaphan 16 500 2791 169 1301 296 1597 318 295 952 1565 37 22 5
8|Sayaburi 16 389 3328 203 1,075 270 1,345 51 255 1,636 1942 19 09 26
9|XEng Khouang 15,880 2288 144 2,860 854 3,714 237 261 1,197 1,695 31 22 16
10|V Entine 15927 3269 205 6,901 1840 8,741 335 743 476 1554 68 33 26
11|Borkham xai 14 863 1866 126 1349 327 1676 340 352 760 1451 47 37 5
12|Kham m ouan 16 315 3108 190 6,302 1371 7673 195 624 702 1521 50 26 39
13|Savannakhet 21,774 7662 352 21 486 4638 26,124 866 1,166 1818 3850 93 27 30
14|Saravane 10,691 2923 273 1,788 161 1949 105 673 2233 3011 73 27 19
15|Sekong 7665 732 95 476 131 607 52 70 766 888 16 17 12
16|C ham passak 15415 5719 371 14 283 2484 16,767 417 815 1,105 2337 80 22 40
17|Atiapeu 10,320 994 96 537 131 668 29 259 917 1204 28 29 23
18|Xaiom boun 7,105 61.7 8.7 84 65 149 0 235 680 915 33 38 na.
Total 236,/73] 52183 220| 150,692 40,748| 191440 4351 8,107 16280 28,738 53 24 44
StudyArea 44091 1,368 235 17,084 2907 19991 603 1816 5,021 7440 55 23 33
StudyAreaas% ofTotl 186 199 106.7 113 71 104 139 224 308 259 1043 97.7 754

Sources:Bast Statstcs ofLao PDR 2000 and MCTPC

Table3.25 Basic Statistics by Province (2)

No. Province Population 000 H'hlds 000 | Persons/ Rice Production Veg/Beans | Establish. | Visits ‘000
Mid-2000 | Urban %* | Rural % * | 1998 Est. | Household |Area Ha'000 Yield T/Ha| 000 T. 000T. | >10Pers. | in2000

1|Vientane Muntipaliy 59738 6238 372 8941 637 70.75 372 2631 1032 189 486 6
2|Phongsali 1744 69 931 2557 650 2174 205 445 18 3 na
3|Luang Nam tha 1309 171 829 2028 615 1922 240 462 126 9 248
4|0 udom xai 2398 167 833 3582 638 2943 224 659 231 30 na
5|Bokeo 1296 49 951 2197 562 1198 301 361 6.0 21 253
6|Luang P rabhang 4161 101 899 6358 623 4371 219 957 395 9 1652
7|Houaphan 2791 64 936 3591 740 26 69 237 632 9.0 5 na
8|Sayaburi 33238 73 927 513 6.18 3758 267 1003 262 36 75
9|Xeng Khouang 2288 63 937 36 85 591 2501 259 647 165 12 na
10|V Entine 3269 16 4 836 5177 6.01 46 83 332 1555 6938 61 na
11 |Borkham xai 1866 57 943 2983 596 3849 295 1136 779 53 357
12|Kham m ouan 3108 147 853 5214 568 4316 338 1459 651 31 137
13|Savannakhet 7662 132 868| 11447 637| 12665 342 4337 927 101 1090
14|Saravane 2923 58 942 46 6 597 56 .06 318 1781 262 22 na
15|Sekong 732 1538 842 1059 658 713 243 173 49 19 na
16 |C ham passak 5719 119 881 87 .46 623 9168 341 3127 56 6 51 348
17 |Atlapeu 994 51 949 17 66 536 17 32 281 487 39 9 na
18|Xaom boun 617 77 923 8.07 728 6.08 272 16 5 11 4 na
Total 52183 167 833 7993 622 71951 306 22017 636 .0 665 902 6
14-17|Study Area 10368 98 902 1623 608 17219 323 5568 915 101 na
StudyAraash ofTotal 199 na na 203 978 239 1057 253 144 152 na

Source Bast Statstrs ofLao PDR 2000

Not:*as ofm d-1997
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3.3 Population

The last national census was held in March 1995, recording a population of 4.575 million. With
the estimated mid-2000 figure 5.218 million, population has been growing at an annual average
rate of 2.54 per cent since the census. The population is relatively young, with an estimated
54.2 per cent aged under 20 in mid-2000. Two Nationa Statistical Center population forecasts
were prepared on the basis of the 1995 census data: Alternative 1 with a continuation of fertility
and mortality rates unchanged and Alternative 2, with a gradual decline in both fertility and
infant mortality. Fertility does now seem to be declining: in mid-2000 685,000 were aged 0-4
years compared with 807,000 aged 5-9 years.

Table 3.3.1 shows the Alternative 1 and 2 forecasts as well as the Government’s
Socio-Economic Development Strategy paper of February 2001, at five-yearly intervals.

Table3.3.1 Population Forecast to 2020

Forecast Forecasted Population Growth Rate % per Annum

1995 2000 2005] 2010{ 2015/ 2020 1995-00| 2000-05| 2005-10{ 2010-15| 2015-20
Alternative 1 4,575 5193| 5916| 6,752| 7,694| 8,738 2.57| 2.64| 2.68 264 258
Alternative 2 4,575| 5146| 5763| 6,415 7,069| 7,687] 238 229 217 196 169
Socio-Economic Strategy Feb. 2001 | 4,575| 5,218 5,900 6,700 na| 8,300 2.67 2.49 2.58 na na
Consultants' High 4,575 5,218| 5930| 6,730| 7,600 8500] 2.67| 259 256 246 226
Consultants' Central 4,575/ 5,218/ 5,900| 6,660| 7,450/ 8,300 2.67 2.49 2.45 2.27 2.18
Consultants' Low 4,575 5,218| 5,860| 6,520| 7,200/ 7,900 2.67] 235 216/ 200/ 187

The Study Team’s high, central and low forecaststo 2020 are d'so givenin Table 2.2.7.
For master planning purposes, the same growth rates have been applied for each province and
district. The forecast of provincial populations in the study areais given in Table 3.3.2.

Table3.3.2 Population Forecast - Study Area (in *000)

Province 2000 2005 2010 2015 2020
Saravan 292.3 330.5 373.1 417.4 464.9
Sekong 73.2 82.8 93.4 104.5 116.4
Champasack 571.9 646.8 730.0 816.7 909.7
Attapeu 99.4 1124 126.9 141.9 158.1
Total 1037 1173 1323 1480 1649
Index
2000=100 100.0 113.1 127.6 142.7 159.0

Source: Study Teams' central forecast

Figure 3.3.1 illustrates the spatial distribution of population. Each red spot indicates a village,
and scale of the spot represents the size of village. Green lines represent national roads.
Improvement of a national road where more red spots are concentrated can benefit more
beneficiaries. Figure 3.3.2 shows the present land use of the study area.
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Figure3.3.1 Distribution of Total Population in the Study Area
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Figure3.3.2 Present Land Useof the Study Area
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34 Vehicle Ownership

The composition of the vehicle fleet by province in mid-2000 is given in Table 3.4.1.
Motorcycles and tuk-tuks accounted for 79 per cent of the fleet. Vientiane is an order of
magnitude more motorized than the rest of the country, with 43 motor vehicles vehicle
(motorized four-wheeled) per thousand population (179 including motor-cycles and tuk-tuks),
compared with 6 (34) per thousand in Savannakhet, the next highest province. The study area
average is just 3 (19) per thousand. Pick-ups are the most numerous motor vehicle type,
accounting for 35 per cent of motor vehicle registrations, compared with 25 per cent trucks and
22 per cent cars. There were, however, 10 motorcycles registered for each pick-up.

Table 3.4.1 Vehicle Fleet by Province Mid-2000

No. Province g?ct?; ?ju(( Car P'J I; Van  Jeep Trwk Bus  Total Vef;/:? Vesg(;(i)
1| Vientiane Municipality 78,980 2,377 7,214 8215 1,182 2,109 5870 1,108 107,05 179 43.0
2| Phongsali 745 30 9 105 16 44 18 4 971 6 1.1
3| Luang Namtha 982 10 13 156 21 70 70 10 1,332 10 2.6
4] Oudomxai 1,735 12 15 317 17 51 41 3 2191 9 1.9
5| Bokeo 1,907 4 12 194 10 33 56 13 2,229 17 2.5
6] Luang Prabhang 5,357 161 169 568 60 206 117 14 6,652 16 2.7
7] Houaphan 1,295 6 16 86 8 79 103 4 1597 6 1.1
8| Say aburi 1,056 19 13 147 13 12 71 14 1,345 4 0.8
9] Xieng Khouang 2,775 85 129 159 35 139 356 36 3,714 16 3.7

10] Vientiane 6,729 172 116 687 82 142 694 119 8,741 27 5.6
11| Borikhamxai 1,284 65 49 94 12 23 133 16 1,676 9 1.8
12| Khammouan 6,108 194 223 279 49 112 593 115 7,673 25 4.4
13| Savamakhet 20,850 636 444 2,353 240 533 942 126 26,124 34 6.1
14| Saravane 1,774 14 9 48 12 15 66 11 1,949 7 0.6
15| Sekong 464 12 17 34 8 13 46 13 607 8 1.8
16| Champassak 13,872 411 327 801 86 372 733 165 16,767 29 4.3
17| Attapeu 514 23 9 30 6 16 56 14 668 7 1.3
18] Xaisomboun 80 4 5 21 6 11 17 5 149 2 1.1
Total 146,507 4,235 8,789 14,294 1863 3,980 9,982 1,790 191,440 37 7.8
14-17) Study Area 16,624 460 362 913 112 416 901 203 19,991 19 2.8
Study Areaas % of Total 11.3 109 4.1 6.4 6.0 10.5 9.0 11.3 104 52.6 36.0

Source: MCTPC
Note: * excluding motorcycles and tuk-tuks.

Table 3.4.2 shows the development of the fleet by type of vehicle. Growth in the period
1990-1999 totaled 84 per cent for motor vehicles and 152 per cent for motorcycles and tuk-tuks,
an overall fleet growth of 134 per cent. The growth in GDP for the period was 74 per cent. This
gives elasticity to GDP for 1990-1999 of 1.14 for motor vehicles and 2.06 for motorcycles and
tuk-tuks. With Vientiane being a special case, it is also necessary for forecasting purposes to
consider the development of the non-Vientiane fleet separately. Thisis shown in Table 3.4.3.
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Table3.4.2 National Vehicle Fleet 1990-2000 (in ‘000)

Class of Vehicle 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000*
Car 573/ 6.13| 6.36] 6.63] 7.02| 759 7.80] 8.06] 829 862 879
Pick-Up 598 6.46| 6.96] 7.64| 839 9.86| 10.65| 11.67| 12.71) 13.64| 14.29
Jeep 1.09] 1.17] 128 147) 172 210| 244 274 317| 374 398
Van 047/ 050 055/ 0.69] 081 096 1.08] 1.22| 141 169 1.86
Truck 786 7.95 809 816/ 850 771 812 847/ 886 950 9.98
Bus A A A A A 167 167) 169 1.72] 178 179
Sub-total| 21.14| 22.21| 23.24| 24.58| 26.44| 29.90| 31.77| 33.86/ 36.16/ 38.96| 40.70
Motor-cycle 57.88| 64.69| 71.73| 78.57| 90.52| 104.88| 120.37| 132.55| 141.68| 143.85| 146.51
Tuk-tuk 090, 0.94| 0.99] 179 268 383 4.16] 4.22| 424 424 424
Sub-total| 58.78| 65.64] 72.73| 80.35| 93.19(108.71] 124.54| 136.77| 145.91| 148.08| 150.74
Total 79.91| 87.85| 95.97|104.94| 119.64| 138.61| 156.30| 170.63| 182.07| 187.04| 191.44
As Indices 1990 = 100.0:

Motor vehicles 100.0/ 105.1] 110.0| 116.3| 125.1| 141.4) 150.3] 160.2| 171.1] 184.3| 192.5
Motor-cycles/Tuk-tuks 100.0/ 111.7| 123.7| 136.7| 158.6| 185.0) 211.9| 232.7| 248.3| 251.9| 256.5
All vehicles 100.0| 109.9| 120.1| 131.3| 149.7| 173.4| 195.6| 213.5| 227.8| 234.1| 239.6
GDP 100.0| 104.0) 111.2| 117.8| 127.4| 136.4| 145.9] 156.0| 162.1] 173.9] 183.9

Cumulative Elasticity to GDP:
Motor vehicles na| 127 0.89] 092 092 114/ 110 107 114 114] 110
Motor-cycles/Tuk-tuks na| 292 212 2.06| 214 233 244 237| 239 2.06] 1.86
All vehicles na| 248/ 179/ 176 181 202 208 203 206 1.8l 1.66

Source: MCTPC
Note: * mid-year, other figures end-year

The fleet growth 1990-1999 excluding Vientiane was higher: 98 per cent for motor vehicles,
204 per cent for motorcycles and tuk-tuks and 179 per cent overall. Elasticity to GDP were 1.33
for motor vehicles and 2.76 for motorcycles and tuk-tuks.

Table3.4.3 Vehicle Fleet Excluding Vientiane 1990-1999 (in ‘*000)

Class of Vehicle 1990| 1991 1992| 1993 1994| 1995| 1996, 1997| 1998/ 1999
Car 0.95| 1.02| 106 1100 117 127 136 145 163 155
Pick-Up 2.38) 257| 277) 3.00] 330 3.89| 430 5.04| 580/ 5.82
Jeep 0.49| 0.53| 058 065 074 087 107 136 168 177
Van 0.19| 0.20f 0.23] 0.26| 029/ 034 038 046/ 061 0.62
Truck 3.22| 325/ 331 334 349 317 333 350 382 392
Bus A A A A A 067 0.69] 064/ 0.66 0.68
Sub-total| 7.23] 758 794/ 835 899 10.21] 11.13] 12.44| 14.19| 14.35
Motor-cycle 2211 24.72| 27.41| 30.02| 34.55| 44.99| 53.25| 62.18| 68.57| 66.46
Tuk-tuk 0.34| 0.36| 038 068 101 164 183 185 187 1.86
Sub-total| 22.46| 25.08/ 27.78| 30.70| 35.56| 46.63| 55.08| 64.03| 70.44| 68.32
Total 29.69| 32.65| 35.72| 39.05| 44.55| 56.84| 66.21| 76.48| 84.63| 82.66
As Indices 1990 = 100.0:

Motor vehicles 100.0| 104.8| 109.8| 115.4| 124.3| 141.3| 153.9| 172.1| 196.2| 198.4
Motor-cycles/Tuk-tuks 100.0| 111.7| 123.7| 136.7| 158.4| 207.7| 245.3| 285.2| 313.7| 304.2
All vehicles 100.0| 110.0f 120.3| 131.5| 150.1| 191.5| 223.0) 257.6| 285.1 278.5
GDP 100.0| 104.0| 111.2| 117.8] 127.4| 136.4] 1459 156.0) 162.1) 173.9

Cumulative Elasticity to GDP:
Motor vehicles naj 120/ 087/ 087/ 0.89 113 118 129| 155 133
Motor-cycles/Tuk-tuks naj 292 212/ 206| 213| 296 3.17| 331 344 276
All vehicles naj 250/ 1.82| 177/ 183 251 268 281 298 241

Source: MCTPC
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A General Traffic Forecast 1998-2010 was prepared in 1998 as part of the Third Highway
Improvement Project, under a TA to the Planning and Technical Division of the Department of
Roads. This related fleet growth to GDP growth rates of 5.0 per cent (low); 6.0 per cent
(medium) and 8.0 per cent (high). Elasticity to GDP of 2.0 for motorcycles, 1.3 for cars and
1.05 for trucks were assumed.

The Study Team has developed vehicle fleet forecasts to 2020 on a similar basis. Venetian's
development is much earlier than the rest of the country and its ownership will approach
saturation in motor-cycle and tuk-tuk ownership during the forecasting period. It is also
expected to have lower elasticity for motor vehicles. In the other provinces, the substantial
improvements to the road system recently completed or underway are expected to stimulate
motor vehicle fleet growth from its existing very low base level.

Elasticity to GDP has been increased only dlightly after 2010. GDP per capita outside Vientiane
(including in the study area) will not (during the forecasting period) reach the level at which
explosive growth® in motor vehicle ownership can occur. By 2020 GDP per capita is forecast
to be US$810.

Table 3.4.4 presents the Study Team’s GDP forecasts, the assumed elasticity and the resulting
vehicle forecasts for motor vehicles and for motor-cycles / tuk-tuks. The number of vehicles
per thousand populations is also shown, for the central population forecast. The elasticity is
related to the GDP growth rate: higher GDP growth will result in a higher elasticity, for the

! GDP/capita and vehicle ownership are related. As GDP/capita increases from US$1,000 to
US$10,000, an explosive growth in the vehicle fleet is expected. Vehicle ownership grows much faster
than GDP/capita, in other words, elasticity of vehicle ownership to GDP/capitaincreases. However, in
the study area, GDP/capita does not reach the explosive point at all. A graph shown below illustrates the
relation between GDP/capita and vehicle ownership. Lao PDR isin agroup of low GDP where
elasticity israther stable. Forecast elasticity for every five years until 2020 isgiven in Table 3.4.4. The
forecast vehicle fleet growth rate is also given in Table 3.4.4.

GDP/Capita and Vehicle Ownership
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same level of vehicle ownership. The combined impact of GDP and elasticity resultsin alarge
range between the low and the high forecasts by 2020, particularly for the non-Vientiane fleet.

Table 3.4.4 GDP and Vehicle Fleet Forecast to 2020

Growth Rate % pa Forecast Vehicle Fleet '000 Vehicles/'000 Population *
1999-05 2005-10 2010-15 2015-20] 1999 2005 2010 2015 2020] 1999 2005 2010 2015 2020

Item Growth [ 1999 2005 2010 2015 2020

GDP Index 1999=100.0 High 1000 150.1 210.5 302.2 433.8 7.0 7.0 75 7.5]
Central | 100.0 141.9 1898 254.0 340.0 6.0 6.0 6.0 6.0
Low 1000 1340 171.0 2183 278.6 5.0 5.0 5.0 5.0

Elasticity to GDP:

Vientiane Motor Vehicles High na 110 110 120 1.20 76 7.6 88 88| 246 382 551 839 127.7) 421 565 722 983 1344
Central na 105 105 110 1.0 6.3 6.3 6.5 65 246 354 480 659 904 421 524 629 772 95.1
Low na 100 1.00 1.05 1.05 5.0 5.0 52 52| 246 330 421 543 701] 421 488 552 637 738
Vientiane M/cs Tuk-tuks High na 100 090 070 0.50 7.0 6.4 55 4.0] 797 119.6 1630 2127 259.0f 1365 177.0 213.6 249.3 272.6
Central na 100 090 075 0.65 6.0 55 46 41 797 1131 1475 1849 225.6| 1365 167.3 193.3 216.8 237.4
Low na_ 095 090 0.80 0.75 48 45 41 38 79.7 1055 1317 160.8 194.1| 1365 156.0 172.6 1885 204.3
Elasticity to GDP:
Non-Vientiane Motor Vehicles High na 140 140 150 1.50] 9.3 94 106 10.6] 144 244 382 631 104.3 32 47 6.5 96 142
Central na 130 130 140 1.40 75 76 8.1 81 144 222 319 470 693 32 42 54 71 94
Low na 120 120 130 1.30 59 5.9 6.3 63| 144 202 269 366 49.7 32 39 4.6 55 6.8
Non-Vientiane M/cs Tuk-tuks High na 210 210 200 1.90 12.7 13.0 13.4 12.8] 683 140.2 2586 484.0 8846 151 268 439 734 1204
Central na 210 210 210 200 111 113 113 109 683 1284 2195 3755 6295 151 246 372 569 856
Low na_ 210 210 210 2.0 94 9.6 9.6 96| 683 117.1 1851 2924 462.1| 151 224 314 443 629
Total Motor Vehicles High 8.2 8.3 9.5 9.6] 39.0 626 932 147.0 232.0 76 106 140 197 280
Central 6.7 6.8 7.2 72 390 576 799 1129 1596 7.6 98 120 152 19.2
Low 5.3 53 5.7 57 390 532 69.0 909 1198 76 90 104 122 144
Total M/cs and Tuk-tuks High 9.8 10.2 10.6 104 1480 259.8 4216 696.7 11436 290 440 633 935 1378
Central 85 8.7 8.8 8.8 1480 2414 367.0 5604 8550 29.0 409 551 752 103.0
Low 7.0 7.3 74 7.7| 1480 222.6 3168 4532 656.2| 29.0 377 476 608 79.1

Source: Consultants
Note: * With central population forecast

Assuming that the study area fleet grows at the same rate as that of the non-Vientiane fleet, the
fleet forecast would be as given in Table 3.4.5.

Table3.4.5 Study Area Vehicle Fleet Forecast (in *000)

ltem 1999 2005 2010 2015 2020
Motor vehicles
High 2.78 471 7.37 12.2 20.1
Central 2.78 4.29 6.16 9.1 13.4
Low 2.78 3.90 5.19 7.1 9.6
Vehicles per 1,000 population:
Central 2.7 3.7 4.7 6.1 8.1
Motor-cycles / Tuk-tuks:
High 16.8 344 63.5 118.9 217.6
Central 16.8 315 53.9 92.3 154.7
Low 16.8 28.8 455 71.9 1135
Vehicles per 1,000 population
Central 16.6 26.9 40.7 62.3 93.8
IMPROVEMENT OF ROADS JICA STUDY TEAM
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35 Regional Development

There are some important projects planned or under implementation in the Study area. Five
major projects discussed here are;

(a) Urban Development Project,

(b) Focal Site Project,

(c) Ricelrrigation Project, and

(d) Hydrological Power Plant Development, and

(e) Boloven Plateau Agriculture Development.
Among them, (1), (3) and (5) facilitate further development of already-prosperous areas, while
(2) and (4) spur the improvement rather disadvantaged and isolated aress.
Route 1J relates with (1), (2) and (4). Route 1H relates with (1) and (2). Route 14A relates with
(2),(2) and (3). Route 16A encourages (5). Route 18A relates with (1),(2) ,(3)and (4).

The very basis of the development strategy of the study area is to enhance the competitive
advantages by formulating growing network among core cities (Pakse as the super core), and
to apply social, agricultural, and environmental policy to the rural areas.

Developing strategy is broken down by sectors and shown below.

Q) Development of Growing Cores

(1-2) Industry and Commerce

First of all, southern Lao needs growing cores. The super core is Pakse city and its
surroundings, with satellite cores like Saravan, Sekong, and Attapeu. These centers lead the
economic development of the area and the nation. More and more public and private
investment shall be implemented for a better return in the sector of industry and commerce.
The area along the Mekong River would be the pole of economic growth. This artery leads
the economic growth and drives the region to the next stage.

(1-2) Agricultureand Tourism

Sufficient agricultural products are the very basis of the prospective economic devel opment.
Pakse and its surroundings can produce stable agricultural surplus (mostly rice) that can
support the development of the whole southern Lao. More investment and improved
management is required for advanced agriculture. In addition, major tourism resources are
concentrated in Champasack Province. Efficient organization and arrangement of area
tourism have a big possibility to bring in significant amount of foreign currency. A master
plan to improve the tourism is needed beside the active investment in tourism.
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(1-3) Public Investment for Infrastructure and Others

Roads and electric power plants shall be constructed or improved as soon as possible.
However, the most important criterion for prioritizing is cost-benefit performance.
Concentrated road improvement and electric power distribution in the growing cores will
effectively enhance the development of the centers.

(1-4) International Trade

International trade could drastically change the local economy either positively or negatively.
The international connection to Vietnam via Route 15east, Routel6east, and Route 18B will
extensively vitalize the economic condition of the Pakse and other cities. International
transportation should be improved to achieve the prosperity of the Greater Mekong Region,
which brings great benefits to the Study area also.

(2 Poverty Reduction

While encouraging the growing core, poverty reduction in remote areas is one of the most
important issues of the nation. Food security, primary education, primary health care,
accessibility should be improved to the acceptable stage. Since the resource allocation for the
social development is very limited, relevant projects should employ community participation
methods.

3 Market Oriented Agriculture, Fishery and Livestock

Asfarmland and yield are growing, farmers expect more and more product surplus. To connect
this to further development, farmers should be more price-conscious. This will facilitate
farmers to come out of subsistence agriculture. Cash crops of the Boloven Plateau will lead
this effort.

4) Infrastructure Network

Infrastructure network such as to connect every district capital with all weather roads should be
a goa of mid-long term development plan. This expensive attempt includes not only national
roads but also provincia ones. However, MCTPC and DCTPC should carefully examine the
anticipated economic performance of their investment.

(5) Sustainable Forestry

In case of year 2000, timber and furniture earn US$26,293,738 and covers 77.9% of the total
value exported from the provinces in the Study area. Cutting trees or selling forest concession
to the private sector is one of the easiest ways to get revenue to the government account.
Nevertheless, forestry should be managed in the most conservative manner. Since long years
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arerequired to grow atree for timbers and many of the local communities are rely on the forest,
mainly on the non-wood forest products. Forestry needs long-tern and well-planned investment,
and if appropriately managed this sector brings sustainable income to the area.

Figure 3.5.1 shows spatial distribution of the maor development projects. National road
network as corridor or axis for well-balanced devel opment should be devel oped.

Secondary Town
Small Town
North-South Carridor ® Focal Site
. Major Irrigation

East-West Corridor
H  Hydroelectric Power Station

0 20 40 60 80 100 Kilometers Boloven Plateau
I I . A

N

Figure 3.5.1 Spatial Distribution of Major Development Projects and National Roads
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CHAPTER 4 MASTER PLAN AND MOST APPROPRIATE ROAD
IMPROVEMENT PROJECTSFOR FEASIBILITY STUDY

4.1 Master Plan Concept

The southern part of the country is expected to serve as a bridge to integrate neighboring
ASEAN countries (Thailand, Vietham and Cambodia) to stimulate economic growth. The
poor condition of the transport network in the region hinders poverty reduction efforts and
stifles economic growth.

The study focuses on the following aspects.
Basis Access, providing reliable all-weather access for people living in isolated areas, to
reduce poverty
Therole of international / regional corridor, providing new and important road links

The study undertakes a Multi-Criteria Analysis (MCA) approach which integrates
economic evaluation of road investments using conventional Cost Benefit Analysis(CBA),
with its enhancements criteria on socioeconomic impacts, environmental impacts, etc.
Multi-criteria analysis (MCA) can incorporate not only cost + benefit + impact, but
socioeconomic impacts and environmental impacts. Cost-Benefit Analysis (CBA) is a
comprehensive accounting of al real costs and benefits associated with a project. In the case
of road projects, this includes users and non-users, as well as road agency costs. Where the
impact on non-users is negligible, a CBA of road alternatives centers around the trade-offs
between total life-cycle costs of infrastructure (i.e., capital and maintenance) and user costs
and benefits (e.g., vehicle operating cost and time savings). The enhancements of the CBA are
aimed at finding broader measures of benefits and cost applicable in case of a low-volume
traffic road.

4.2 Road Linksto be Improved

The road improvement projects have been selected from among national road links in the
southern region that are not passable for 12 months, excluding links which have aready been
committed for implementation i.e., Route No.15 (Junction at Ban Phone Dou — Vietnam
Border), Route N0.16 (Lamarm — Vietnam Border) and Route N0.18B in the study area.

This chapter presents a Master Plan for road improvement in the southern region of Lao PD.R.,
which prioritizes projects up to 2020 and selects the most appropriate road projects to be
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improved by the year 2007 for further consideration in the Feasibility Study. The Master
Plan covers only national roads in the four southern provinces of Champasack, Saravan,
Sekong, and Attapeu (together with Route 1G south of Route 9 in Savannakhet).

The 2025 km nationa road network of the Study area connects all of the South’s provincial
centers, is potentially an efficient network. In conjunction with Route 9, this network is
capable of adequately providing for likely future cross-border and transit movements between
Laos, Thailand, Cambodia and Vietnam. That is no network deficiencies have been identified
that would require the development of new routes in the area before 2020. The priority is
therefore to upgrade existing roads and to complete missing road links and bridges to allow the
network to function fully for 12 months a year. Network capacity, other than single-lane
bridges at some locations, is not seen as a constraint before 2020.

The study area’s basic paved road network connecting provincial capitals and to the borders of
the three neighboring countries is largely complete and will be completed by already
committed projects. The three outstanding objectives for the network are:
- to restore Route 1 as a north-south route (233.5km of this route have been
evaluated);
- to improve access for areas west of the Mekong (389.5km); and
- to further improve east-west links (256.5km).

Some 43 per cent of the national road network (879.5 km) in the Study area has been
evaluated for improvement, together with specific bridges. Of this length, 122 km is currently
impassable, while the remainder consists of earth and gravel roads of widely varying standards
together with one short paved stretch. The remaining 1,145 km of network has either been
paved, is being paved, or will be paved viaa project with an identified funding source.

The selected roads comprise 16 routes or links of 879.5 km total length out of the 2025.1 km
of national roads in the study area. The present road conditions and characteristics of these
roads are summarized in Tables 4.2.1.
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Table4.2.1 Candidate Roadsfor | mprovement

Route Origin Destination Length | Summary of Road Conditions
(km)
1G JCT. of Rt. 9 JCT. of Rt. 15 130,0 | !ncluding 32 km missing link. Bad
conditions through the whole section
1H JCT. of Rt. 20 JCT. of Rt. 16 22.5 | Improved road with a gravel surface
13 ICT. of Rt. 188 Border _ of 810 Including 65 km missing link
Cambodia
Including 25 km missing link.
14A(i) | Phong Thoth Dist. | Ban Sam Kha 54.0 | Agriculture potential isrich.
Wat Phou will be World Heritage
14A(ii)) | Ban SamKha JCT. of Rt. 14C 51.5 | /ehicles can pass for only 2 months at
Houay Kamouan River.
.. Border of Many rivers cross the route.
14A(iii) | M. Moonlapamok Cambodia 32.0
14A1 Ban Ang Kham Ban Don Talath 32.0 | Fair condition through the route.
Border of Thefirst 11.2 km of the road has been
148 JCT. of Rt.16 Cambodia 149.0 improved with gravel surface.
14C Ban Nong Nga M. Moonlapamok 42.0 The road has been 'mpr oved with
gravel surface at some sections.
14C1 | BanHieng Ban Sam Kha 230 The road has been improved with
gravel surface at some sections.
14C2 Ban Phone Photh | Ban Nong Te 6.0 | Improved road with gravel surface.
15 JCT. of Rt. 13S JCT. of Rt. 1H 73.0 | Improved road with gravel surface.
16A JCT. of Rt. 16 JCT. of Rt. 11 71.0 | The road passes through the Boloven
Plateau and mountainous area.
18A() | JCT. of Rt. 13S IErord_er of 306 Fair condition through the route
ovince
.. Border of . . Two big rivers cross the route. Bad
18A(i1) Province XePiane River 397 conditions through the whole section
18A(iii) | XePianeRiver | JCT. of Rt. 18B 42.2 | Fair condition through the route

Source: Study Team

4.3 Preferred Road Linksand Bridges

Twelve road projects and four bridge projects were selected as potential road improvement
projects. In consideration of the big disparities in economic viability, as well asto their lengths,
Routes 14A and 18A were divided into three sub-links for economic analysis.

The projects (except for the four bridges) were evaluated by conventiona cost-benefit
analysis and evaluation was carried out by applying a rating system based on the following
factors:
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Socio-Economic (Regional Development)l mpacts

Environmental | mpacts
The relative impacts for each road link were first evaluated using a non-metric grading system
(i.e., A,B,C, etc.). The assigned grades for each of the factors were then converted into metric
scores (see Table 4.3.1).

Table4.3.1 Grade and Score

A 98 A 95 A 92
B 88 B 85 B 82
C 78 C 75 C 72
D 68 D 65 D 62
E 58 E 55 E 52

Based on the analyzed data, the grade and corresponding score of the impact of each candidate
road link and bridge are summarized in Table 4.3.2. The most appropriate project for
implementation was selected based on the sum of these scores. The road links and/or bridges
with the highest total number of points were considered to be the most appropriate projects for
implementation. Notice that the table provides four weighting systems that reflect different
orders of priority. Determining weighting in some instances is a function of national priorities
coupled with regional and local interests. The Study Team notes the following targets set forth
in the ‘Fifth Five-Year Socio-Economic Development Plan,” which indicate the strong set of
positive socio-economic impacts that road improvement will have in southern Lao:

e torealize continued economic growth,

e toreduce current poverty levels by half,

e toachievefood security,

e toeliminate slash-and-burn cultivation,

e topay seriousattention to both state and private enterprisereform, and

to develop human resourcesin various sectors.

The intent here is to provide sufficient information to decision-makers to make informed
choices based on an understanding of the impacts that different sets of weights have on road
and bridge prioritization.

The highest-ranking projects in terms of cost-benefit impacts are road link 14Ai and Route
16A. In terms of socio-economic impacts, road link 18Ai, ii and iii are evaluated the highest.
For environmental impacts, road links 1H, 14A1, 14B, 14C2 and 15 had the least impact and
therefore are highly rated.
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Table4.3.2 Overall Impacts

Total Score
Route Cost-. Soci o-. Environ- Weight Weight Weight
and Benefit Economic mental Weight (C:SE) (C:SE) (C:SE)
Bridge | 'MPaCts | 'mpacts | Impacts (equally) | (a0.40:20) | (45:35:20) | (35:45:20)
()] (S) (E) Casel Case?2 Case3 Case 4
D A- D+
1G 65 92 68 75.0 76.4 75.1 77.8
B C+ A+
1H 85 78 98 87.0 84.8 85.2 84.5
E B+ C+
1J 55 88 78 73.7 72.8 71.2 74.5
A B B+
14A 95 85 88 89.3 89.6 90.1 89.1
D B B+
14A 55 85 88 76.0 73.6 72.1 75.1
E B B+
14A 55 85 88 76.0 73.6 721 75.1
C C+ A+
14A1 75 78 98 83.7 80.8 80.7 81.0
E C- A+
14B 55 79 98 75.0 70.4 69.6 713
E C- A
14C 55 79 95 74.0 69.8 69.0 70.7
E D+ A
14C1 55 68 95 727 68.2 67.6 68.9
E D+ A+
14C2 55 68 98 73.7 68.8 68.2 69.5
B C A+
15 85 75 98 86.0 83.6 84.1 83.1
A B C
16A 95 85 75 85.0 87.0 875 86.5
D A+ C
18A 65 98 75 79.3 80.2 78.6 81.9
E A+ C
18A 55 98 75 76.0 76.2 74.1 78.4
C A+ C
18A 75 98 75 82.7 84.2 831 85.4
Bridge D
(Route 11) 65.0
H-L amphan)| 65
Bridge D
(Route 16) 65.0
H-Phakkud 65
Bridge E
(Route 16) 55.0
Xe-Kong, 55
Bridge D
(Route 20) 65.0
19Nos 65

The Study Team recommends that Case 4 (C:S.E = 35:45:20) in Table 4.3.2 be applied as the
criteria/weight composition for prioritizing projects. As the table indicates for this Case, road
link 14Ai has the highest and Route 16A has the second highest total evaluation score and
they are therefore recommended as the most appropriate projects for the Feasibility Study.
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4.4 Establishment of Road I mprovement Master Plan to 2020

The selected road improvement projects were prioritized in the Master Plan using the ranking
and scoring system described in the previous section as well as the following factors:

Urgency and Necessity

Funding

Other Related Road Improvement Projects

Level of Technology
It isimportant to note that not all road links, especially those with relatively low traffic volume,
necessarily conform to national standards (i.e., road surface type). Therefore, the Study Team
suggests that there be a range of alternatives regarding road surface criteria and its
implementation schedule to meet the all-weather needs of residents, and that priority setting
take into account staged improvement (e.g., surface dressing in the first stage and asphalt-
concrete in the second stage).

The Master Plan is driven by a series of imperatives, but clearly economic development and
the alleviation of poverty must be seen as the main driving forces. In addition, preservation of
the environment is also essential.

To establish the Mater Plan, the following conclusions from atraffic view point should also be
taken into account.

e From the perspective of traffic demand and time savings, construction of the
missing link on Rt. 14A isdesirable. For example, vehiclesthat currently usethe
ferry to cross the Mekong River at Champasack would divert to this route for
significant reductions in travel times. The construction of this link would also
promote tourism and encourage agricultural activity by providing improved
access.

e Routes 16A and 18A are similar in the role that they play in the network and
therefore directly compete. Accordingly, scarce resources should only be used to
improve one of these routes. Either of these routes would serve as an important
east-west corridor connecting the province of Attapeu and Vietham with the
more populous and richer western part of southern Lao. According to the July
2000 “Study on the National Transport Development Strategy in the Socialist
Republic of Vietnam,” which was financed by JICA, this is becoming especially
important as Vietham puts more emphasis on its links with southern Lao via

Attapeu.
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Note that although distance via Rt. 16A isalittle longer than via Rt. 18A in terms
of length (*), itsimprovement would also provide better accessto marketsfor the
coffee-rich Boloven Plateau, while improving Rt. 18A would have little
commercial value and could potentially be destructive environmentally.

e From the perspective of linking up central southern Laos with the north-south Rt. 13,
the improvement of Rt. 15 can be said to be desirable. This would also provide better
access between Savannakhet, Pakse and Saravan, which already form an important
trip-making axis. In addition, the population density along this route is relatively
high; thereby, ensuring sufficient demand.

e Even with the improvement of Rt. 1G and the construction of its missing link, there
will belittle traffic on this road. Thisis because most of the traffic on Rt. 9, which has
a high proportion of goods vehicles and traffic from Vietnam, is headed for
Savannakhet and the northern part of Laos. In addition, Rt. 1G competes with Rt. 15
East for traffic from Vietnam and careful consideration should be given to whether or
not both require improvement.

e The improvement of the portion of Rt. 1H under study has merit in that it connects
two of the most important routes in southern Lao (i.e., Rt. 16 and Rt. 20) and should
be carried out in the near future.

e Interms of traffic flows and economic interconnectivity, improvements to the road
network in southern Lao should focus more on east-west connections rather than
north-south connections.

A timetable for the improvement of the road links and bridges in the Master Plan to
all-weather passable standard has been prepared, as shown in Figure 4.4.1.

The implementation schedule of the most appropriate road improvement project has been
examined and developed considering optima commencement time and the completion date
(the end of 2007). However, the Study Team would like to state that the project schedules in
the timetable are purely indicative and should be carefully considered when deciding to
proceed with afeasibility study for a particular project.

(*) At feasibility study stage a shortcut section was included for Rt. 16A. With this section
the distance via Rt. 16A isalittle shorter than viaRt. 18A.

IMPROVEMENT OF ROADS JICASTUDY TEAM
IN THE SOUTHERN REGION ORIENTAL CONSULTNATS CO., LTD
& PADECO CO., LTD.

PAGE 4-7



8-¥ 39vd

d'dd OVINI

NOI1934d Nd3HLNOS 3HL NI

'dL1"00003avd ®

"dLT “OOSINVLINSNOD TWANINHO

SAvOod 40 INJWINOHJINI

WV31L AQNIS VOIC

| 2002 | 2003 | 2004 2005 2006 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 2015 2016 2017 | 2018 | 2019 | 2020 |
The Study on Ingravement of Roads i The Soughern Reigion blish Mastar plan Target y;ﬂr for Faast ity Study o the Most Suitabla Road Impmmm;u: Project Target y;ﬂr for Mastar Plan Sfor
Conduct Feastbility Study ou Selected Project Ir of Road N k
Related Road Improvement Project
Oper 2ud Mekong Interuational Bridge
HRoute Origin Destination |Road Length (km)
ion of ion of
16 Route 9 Route 15 130
ion of ion of
1H Rourc 20 |Rouie 16 22.5 IR
Junctionof  [Combodia
Lr Route 188 [Border 81
il ey | |
L4a Districi Border 137.5
Phonne-Thong-Ban Sarm Kha(S5dkra) Ban Sam Kha-14C Junction{51 . Sk) 14C1 unction-Cawhbodia Border (32krakrn)
Ban Ang Ban Don
1441 K Talath 32
Junctionof  [Combodia
4B Route 16 Border 149
14C Ban Nong Nga [° 42
TE P2 | Moonlapamok
1401 BanHieng  [Ban Sam Kha 23
Ban Phong
14C2 Photh Ban Nong Te [
] ] T T T Complation of Route 15 (5. _ Vietnam border)
15 of of 73 P
. - L T T complation of Route 16 (Lamarm _ Vietnam bordar)
164 of of 7 S P P :
Route 16 Route 11 Pl
. wom ot T | Compiation af Route 135 (Attapen Victnam Bordar)
o of P Pt [
184 Route 13§ Route 188 112.5 [

Bridges to be improved or constructed apart from the above road

Bridge (Route Iy Houay Lamphan
Bridge (Rouie 16) Houay-Phaldoud
Bridge (Route 16) Xe-Kong
Bridges (Route 20) :  19Nos.

*Briige Project should nothe implemented hefore 2007. The sc}

dule should he dby each Feasihility Study.

Figure4.4.1 Road Improvement Master Plan to 2020
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4.5 Selection of Priority Road Improvement Projects

Based on the analyses of the Master Plan, the priority road improvement projects to be
completed by 2007, have been selected for detailed examination in the Feasibility Study.

The Study Team concluded that Road Link 14A(i) (between Phon Thong Dist. And Ban
Sam Kha) and Route 16A are the most appropriate for implementing and completion by
2007. It was also suggested by the Lao Government that the Feasibility Study extend the
recommended section of improvement for 14A(i) by about 4km down to the junction for the
district capital of Sukhuma.

Route 14A(i) will provide direct access to the west bank area of the Mekong as well as to the

southern part of the west bank, which will fuel development of the Emerald Triangle Area.

« Thisroute would be improved to all weather road to connect Pakse (core city center in the
southern region) and major points in the west bank of the Mekong (i.e., Champasack town,
B.Phonnggam, Wat Phou, B.Dontalat and B.Soukhouma etc.) in order to promote regional
development and to stimulate international tourism.

« Thisrouteislocated in one of the most rice-rich areas in the nation. The population has a
high literacy rate, which may have a potential to facilitate industry and commercial
activities.

« Thisroute also promotes development of the far south area of the west bank which remains
undevel oped.

« Thisroute provides all weather access to ‘missing link section’ along the west side of the
Mekong. Regional development and poverty reduction in this areawill be promoted.

« Vehicles currently using the ferry to cross the Mekong at Champasack would divert to this
route, with significant reduction in travel times.

« Thisroute leads toward the south and the Cambodia border via Route 14 A(ii) and 14A(iii)
and therefore will contribute to the development of the Emerald Triangle Area, Thai, Lao
and Cambodia.

Route 16A will contribute to rural development in an area near the Champasack-Attapeu

border and also improve East-West connectivity between Thailand, Lao PD.R. and Vietnam.

« Thisroute would be improved to all weather road between Pakson and Route 1H, in order
to promote regional development.

« Improvement of this route provides better access to market for the coffee-rich Boloven
Plateau.

« Improvement of this route contributes as an important east-west corridor connecting
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