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POSSIBILITY TO REALIZE LOW CARBON SOCIETY IN KHON KAEN AND VIENTIANE 

 

As the part of S6-5 Research on "Realization of Measures for Low Carbon Transport System in Asia" 

sponsored by Ministry of Environment, Japan, the approach to set up future vision for Khon Kean was 

developed and CO2 emission reduction was estimated based on three situations, current situation, future 

situation with BRT and future situation with BRT and TOD. Since CO2 emission from ordinary bus for 

BRT is quite huge, CO2 emission reduction is not significant. The result suggested to apply "Improve" 

measures such as Bio Ethanol use. 

 

On the other hand, the authors estimate CO2 emission reduction in Vientiane as the part of the study on 

possibility of NAMAs in transport sector. In this study, impact of urban transportation package consisting 

of BRT, parking management, etc. on CO2 emission reduction was analyzed. The authors plans to 

develop the future vision of low-carbon society in Vientiane based on the result of this study. 
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Possibility to Realize Low Carbon 

Society in Khon Kaen and Vientiane

Atsushi FUKUDA

Department of Transportation engineering and Socio-technology,

College of Science and Technology,

Nihon University, JAPAN

S6-5 Research on Realization of Measures for Low Carbon Transport System in Asia under

S6 Research Project on Establishment of Methodology to Evaluate Middle to Long-term 

Environmental Policy Options toward Asian Low-Carbon Society sponsored by 

Ministry of Environment, Japan

 
 

 

 

 

2011/8/26 2S6-5

S6-5 (2)

Japan:

Prof. Atsushi FUKUDA：Nihon University
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Dr. Tuenjai FUKUDA, Nihon U & ATRANS
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Dr. Khuat Viet HUNG, TU

Mr. Nguyen Van TRUONG, TU 

The Philippines:

Dr. Alexis FILLONE, DLU

S6-5 Research on Realization of Measures for Low Carbon Transport System in Asia 
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Base

Year

Target

Year

Required  huge 

reduction 

e.g. 30-50 %

Vision for 

Low Carbon 

Society

Road Map

Back casting  

Approach

Can not 

Achieve

BAU Case
Reference Case

GHG

Emission

Vision should be 

developed to 

make  a huge 

reduction 

Future Vision
“S-6-5 Research on Realization of Measures for Low Carbon Transport 

System in Asia” under S-6 Research Project on Establishing of 

Methodology to Evaluate Middle to Long Term Environmental Policy 

Options toward Asian Low-Carbon Society by Ministry of Environment, 

Japan

 
 

 

 

 

Vientiane

12Km

Khon kean

5 route, 34 Km

Bangkok

South, 15.8Km

Hanoi

Kin Ma-Bala, 24.65Km 
Metro Manila, 

C5 route, 20.59Km

Limit of GHG Emission Reduction through Single 

Transportation Project

Jakarta

8 routes, 125Km 
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BRT

MRT

Blue Line Extension

Limit of CDM Project in Transport Sector

312,440 CO2e-ton/year 
will be reduced from this 
activity.(JIBC Study with 
JTCA, JWA & Nihon U.)

26,446 CO2e-ton/year 
will be reduced from this 
activity.(Nihon U 
Research.)

Total annual CO2 emission15,908,723
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Residents

Existing Situation in Khon Kean

Base case in 2007
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Residents

Future Condition in Khon Kean

Without TOD case in 2022

Shift
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Residents

Future Condition in Khon Kean

With TOD case in 2022

ShiftAvoid
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2007年（tCO2／

年）

2022年（TODなし）

（tCO2／年）

2022年（TODあり）

（tCO2／年）

バス 1025.65 3774.1 3518.6

二輪車 967.25 1102.3 992.8

乗用車 2149.85 2569.6 1492.85
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We need technological innovation 
and integration of transportation 
systems to enhance sustainable 
transport 

Improve
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Seamless &

Hierarchical 

Transportation 

System

Leverage 

Advanced 

Technologies

Hierarchical 

Compact City

ImproveShiftAvoidFuture Condition in Khon Kean

Bio Ethanol Production and 

Ethanol Bus Introduction
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Future Study of Low-carbon Society in Khon Kean

2011/8/26 S6-5 11

S6-5 study group continue to study possibility of low-carbon society 

based on transportation system, urban structure and technological 

innovation related to transportation in Khon Kean as the best practice 

in Asian region with cooperation of Khon Kean Municipality, Khon Kean 

University and other related organization.

Roadmap to realize low-carbon society will be developed for several 

scenarios.

The results from Khon Kean Study will transfer to the case of other 

Asian city.

 
 

 

 

 

 

Study of MRV for Transport Sector in Vientiane 

12

Dr. Yasuki SHIRAKA, Climate consulting

Dr. Tuenjai FUKUDA, Dr. Makoto OKAMURA, Mr. Hidenori IKESHITA & 

Myself, Nihon University,

Mr. Yoshihiko HASHINO, PTV-Japan

New Flexible Mechanism which might encourage reduction action should 

be proposed and its feasibility should be examined from the view point 

of Measurable, Reportable and Verifiable, or MRV.

In transport sector, a mechanism which can deal with the comprehensive 

transportation strategy is required. It must be rather wide concept than 

PoA of CDM.

Last year, as the part of the study of Global Environment Centre 

Foundation (GEC), we mainly prepeared the tool to estimate reduction 

of CO2 and other roadside emissions for above mensioned approch.

Urban Transportation Improvement Package 
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Summary of Proposed Measures
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1-1 BRT

1-2 信号路線制御

1-3 P&BR

2-1 シティー・ループバス

2-2 面的信号制御

2-3 パーキングマネジメント

2-4 ロードプライシング

City Loop Bus 

Area Traffic Signal Control

Park & Bus Ride

BRT

Traffic Signal Control

Parking Management

Road Pricing

“TA 7243: Implementation of Asian City Transport Vientiane Sustainable Urban Transport Project” by ADB

VISION 2020 by the “Regional EST (Environmentally Sustainable Transport) Forum in Asia” 

“The Study of Master Plan on Comprehensive Urban Transport in Vientiane Capital in Lao PDR” by JICA

 
 

 

 

 

Selected Projects for Package
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Selected Projects 2013～ 2016～

1 Corridor

1-1 BRT(with/without)

1-2 Traffic Signal Control by BRT Route

1-3 Park & Bus Ride at BRT Stop (with/without)

2 Traffic Management at Downtown

2-1 City Loop Bus (with/without)

2-2 Area Traffic Signal Control (with/without)

2-3 Parking Management (without On-street Parking/with)

2-4 Road Pricing (with/without)

－

－

△

△

△

○

－

○

○

△

△

△

○
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Target Area and Route on STRADA network
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BRT路線

0 5km

パーキングマネジメント実施路線

0 500m

Area for Parking 

Management

BRT route

BRT

Dongdok National University - Khua Din Bus Terminal

5,500 Kip/ride

2 leans will be used for BRT 

Traffic Signal Control

 
 

 

 

 

Estimated Traffic Condition (Reference Case)
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V/C

V/C

V/C

2013

2020

2016
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CO2 Emission Reduction
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Year Scenario 
Amount of Emission 

Day(t/day) Year(t/year) 

2013 1 -5.16 -1883.40 

2014 1 0.00 -1.22 

2015 1 5.15 1880.97 

2016 2 -4.45 -1624.25 

2017 2 8.54 3117.10 

2018 2 21.53 7858.45 

2019 2 34.52 12599.80 

2020 2 47.51 17341.15 

  
 

 

 

Comparison of reference and scenario case
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V/C

2013

2020

2016V/C

V/C

V/C

V/C

V/C

20162013

Reference

Scenario

PM PM+BRT PM+BRT
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Roadside Emission (Reduction)

19

Year Scenario 
NOx CO PM 

Day(t/day) Year(t/year) Day(t/day) Year(t/year) Day(t/day) Year(t/year) 

2013 1 -0.03 -10.95 -0.33 -120.45 -0.07 -25.55 

2014 1 0.00 0.00 0.09 34.07 -0.03 -12.17 

2015 1 0.03 10.95 0.52 188.58 0.00 1.22 

2016 2 -0.01 -3.65 -0.58 -211.70 0.02 7.30 

2017 2 0.08 28.29 0.23 83.95 0.07 25.55 

2018 2 0.17 60.23 1.04 379.60 0.12 43.80 

2019 2 0.25 92.16 1.85 675.25 0.17 62.05 

2020 2 0.34 124.10 2.66 910.90 0.22 80.30 

 

 
 

 

 

Future Study of Low-carbon Society in Vientiane

BRT路線

0 5km

Shift

Avoid

Improve

Another route for Bus Rapid Transit will be evaluated.

Transit Oriented Development will be included. 

Parking Management will be evaluated.

S6-5 study group with cooperation of MTPW, Laos will develop the 

future vision for Vientiane and estimate an impact on CO2 emission 

reduction. 
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Thank you very much. 

 


