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Increasing Use of Automobile
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for Evaluation

Monitoring
Criteria

& Indicators
for Evaluation

Eco alance
1. Original

Eco-balance

Human 
Activities

/Disruptions
2.Changes
/Disruptions

3.Conflicts
/ Crises

Eco balance
8.New

Eco-balance

Implementation

Water
Transport

Energy
Bio-Diversity

Sustainability indices
Environment and 

resource efficiency

View on 
Nature and 

Ethics

6. Technologies
/Policy Packages

5. Alternative Paths5. Alternative Paths
/Strategies 

4. Setting Goals
& Benchmarks

7. Consensus 

Human 
Activities

Proposed Process for Sustainability Studies

33Yoshitsugu Hayashi, Nagoya University

PRESCRIPTION

DIAGNOSIS
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1.Urban 
Structure

2. Network 4. Technology by 
mode

Seeking future image of low-carbon transport

A. Wide 
spread

B. TOD

C. Centralized

D. Multipolar

a. Grid

b. Hybrid

c. Radial

1)

2)

3)

Urban Rail
|

Bus

Urban rail
|

Para‐transit

BRT
|

Bus

4)
BRT
|

Para‐transit

3. Hierarchy 
among modes

Factors to Setup Future Vision of 
Low-carbon Transport System in Asia

New 
system

Combination considering characteristics of each city

Technologi
cal 

Innovation



Structural Formula for Environmental Load from 
Urban Transport

名古屋大学 林良嗣 35

Urban area

Transport
Frequency

Public Transport
Improvement

Fuel
Economy

Level of
congestion

Road 
Improvement

LEV Ratio

Concentration 
of urban 
activity

× ×

Trip Generation Degree of Car dependence
Level

Technical 
LevelTotal Trip Length

year year

CO2 Emission 
Factor

year

Modal Share
＝

Env. Load

yea
r

CO2emission

AVOID SHIFT IMPROVEReducti
on



Transport Strategy ‐ Techno/Policy Instruments
Strategy
Avoid Shift Improve
Reduce traffic 
demand

Reduce emissions 
per unit transported

Reduce emissions 
per kilometer 

Instrum
ents

Tech 
nology

Pedestrian Ort Dev’t
Bicycle Ort Dev’t
Transit Ort Dev’t

Integrated Public 
Transport System
(BRT+ParaTransit)
Highly Competitive 

Railway

LEV, EV
Alternative Energy

Advanced Infra- Tech
Logistic Efficiency

Regula
tion

TDM
Parking Regulation

Compact/Mix Land Use

Bus/Tram Priorities
Non-MT

Smarter Modal 
Evolution

Emission Standard
Top Runner Program

Eco-Drive

Inform
ation

ICT
Telework

Smart Choices for 
Workplace and Schools

Awareness 
Campaign

Knowledgebase
ITS

Labeling of Vehicle 
Performance

Econo
mic

Fuel Tax
Road Pricing

Car Charge / Fee
Location Subsidy

Fuel Tax
Road Pricing

Car Charge / Fee

Fuel Tax
LEV Preferential Tax

Yoshitsugu Hayashi SUSTRAC Nagoya Univ.



Photo by Hayashi

Bangkok in 2002

37Yoshitsugu Hayashi, Nagoya University



Bangkok



Mass‐transit Network of Future Bangkok

2010 84.8km

planning：
2016 236km
2019 391km

2029 509km （12lines）

Master Plan Study to adjust rail 
mass transit system in Bangkok 

and its vicinity（2010）

SHIFT

Yoshitsugu Hayashi SUSTRAC Nagoya Univ.

SHIFT



CO2 Emission Reduction from 
Passenger Car by Railway Development

2011/10/14 名古屋大学 林良嗣 40
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1965
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Without Railway

Development during mature 
stage

（2030～2050）
Developed during early stage

（2010～2030）

SHIFTSHIFT

If railway might be 
developed during early 

stage, 36% of CO2 can be 
reduced. If including 

technological innovation, 
around 80-86% of CO2 can 

be reduce.

(2010年排出量＝1)
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By 2050, railway will be developed as 
same level in Tokyo in 2005.

* Result of the study of Nagoya Univ.


