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 No single policy instrument will be sufficient alone. 

 There will be barriers to the implementation of most policy instruments. 

Why is integration necessary ? 

Land use 

Awareness 

Management Infrastructure  

Information Pricing 
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I.  Visioning level 

    

 

Policy instruments 

Barriers 

Strategies 

Social objectives 

Constraints 

Vision 

 Timing of investment for mass transit systems  

 Maximum utilisation of existing infrastructures 

 Opening / promoting market for value capture  

 III. Implementation level 

II. Strategic level 

Strategy: a combination of instruments 
 Land use and transport integration 

 Restriction of car ownership and use 

 Competitive public transport systems 

Visioning: a big picture of objectives   

 Enhancing QoL and sustainability 

 Location-efficient urban structure 

 Quality mobility for social Inclusion 

Decision making process 

 Assessment 

Solutions 

3 

 



Urbanisation  

Suburbanisation 

Reurbanisation 
Regeneration of urban cores 

Emergence of new mobility 

Neighborhood and slow travel 

Disurbanisation 
Decentralisation and decline  

Continued motorisation 

Collapse of public transport 

Urban expansion with sprawl 

Rapid motorisation  
Long distance and fast travel 

Urban concentration 

Development of rail transport 

Changing roles of urban transport 4 

 



From urban sprawl to reurbanisation 5 

 
Cycle Revolution 
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• Jump in fuel prices (2002) 

• Road pricing schemes (2003)     

• Bombing in tube and bus(2005)                     

individual 

• Needs for spontaneous and self-supported mobility 

• Driving time of special and irreplaceable value   

• Relatively low cost of private car purchase and use  

city 

• Road space with a high priority to private car use 

• Urban space that ensures  door-to-door trips 

• Dispersed city discouraging public transport use  

society 

 

• Relatively low fuel price that enables daily car use  

• Unawareness of externalities of private car use 
• Inattentiveness to a super-aging society 

 

Mobility Guarantee 

 

Cycle revolution in London, etc. 

Scenario building towards a revolution 6 

 • Kyoto protocol for GHG 

• Unprecedented super-aging 

• Great East Japan earthquake                 



Land use Infrastructure 
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New social infra 

Personal 

mobility 

Public 

transport 
Complement 

TOD/Corridors 

Transport 

Management of UMS in the LUTI framework 

 Management of urban mobility systems has to start with the  

 location of activities, where the need for mobility is generated 
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Complex urban systems are often discussed fragmentally. 

Even in the transport sector,  public transport planners do 

not want to talk about bicycles and new mobility measures. 

The linkage between a wide-spectrum of transport, land use and 
infrastructures are often neglected, and lack of their coordination 
undermines the sustainability of urban mobility systems, esp. PT. 



Environment 
 

Transformation of 
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and spaces 

High priority to  
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Absence of 

alternatives 

Risk in 

travel 
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Public 
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Community 
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Mobility manage’t  

 to use right modes  
in the right places 

Economy 
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Urban area 

Non-urban area 

User  

Benefits 
Operator 

 profits 

CO2  

emissions  

Synergy or trade-off effects among objectives 

Priority of 
environment 
(CO2 min) 

Priority of  
efficiency  
（profit max） 

Strategic objectives (prioritised targets/values) 
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Cross-assessment in the strategic level 

Priority of 
 equity（distrib. of  

user benefit) 
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– Reverse    

– Replace     

– Extremise  

 

 

 

Analogy                   類比発想 
 

 

Forced association 強制連想 

part of elements, aspects or criteria. 

what happens if we extremely or thoroughly pursue some 

strategic objective among efficiency, equity and environment 

A technique for evoking strategies  

Most often used methods for evoking  ideas  
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2030 (compact)      

2030 (trend) present 

population 

Land use scenarios :  up to 2030 

• 269 urban areas 

which are divided 

into 1km2 grid cells 

urban area 

non-urban area 
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Analytical framework 12 

 

s 

Urban land use 

Transport Strategies 

Trip generation and 

distribution by age 

Modal choice: Pijk 

LU  
model 
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Results of cross-assessment in nation(2) 13 
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Change in profits : 2010-30    Change in benefits : 2010-30 

PM＞CO2＞NBM＞BAU NBM＞CO2＞BAU＞PM 

CO2  reduction has favorable (the 2nd best) effect on economic and social performance. 

Results of cross-assessment in nation(2) 14 

 



Emissions reduction by CO2 minimisation strategy 

Emissions reduction 
 ( t-CO2 / year) 

100,000  -  
40,000  -  100,000 
20,000  -  40,000 
10,000  -  20,000 

0  -  10,000 

Spatial distribution of strategy outcomes (1) 

Trend LU  

scenario 

Compact LU  

scenario 

The CO2 min strategy can decrease emissions in most cities, especially in large cities. 

The LU compaction will contribute to more reduction in regional urban centres. 
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Trend LU  

scenario 

Compact LU  

scenario 

10  -  
5  -  10 
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-1  -  1 
-5  -  -1 

-10  -  -5 
 -  -10 

User benefits 
(bil. yen/year) 

User benefit by CO2 minimisation strategy 

Spatial distribution of strategy outcomes (2) 

The CO2 min strategy can increase user benefits in large cities, but decrease them 

in many small cities. The LU compaction will alleviate the benefit loss in small cities.  
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利用者便益の差（10億円/年）
（コンパクト－趨勢）

10 -
5 - 10
1 - 5
-1 - 1
-5 - -1
-10 - -5

- -10

Difference: compact scenario - trend scenario 

Spatial distribution of strategy outcomes (3) 
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Predicted impacts of the LUTI scenarios 

第5次高松市総合計画 

trend corridors w/ multi-centres corridors 
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User benefit: ’10-’30  Emissions reduction:’10-’30  
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 Three value factors of efficiency, equity and the environment  

do not necessarily conflict with each other.  

    1) the CO2 emissions reduction targets can contribute to improved   

        financial balance of public transport and user benefits. 

    2) a strategic combination of  the CO2 minimisation and  the profit  

        maximisation is expected  to bring synergetic effects.  
 

 The spatial analysis in 269 urban areas indicates that  

   1) the CO2 minimisation strategy is effective for emissions reduction    

       and improving benefits in large cities, but the relationship of these  

       two outcomes are a trade-off in small cities,  

   2) urban compaction in small cities can alleviate the trade-off.   

Summary of the cross-assessment 

Cross-assessment at the nation level indicates: 

Investigation of the impacts of alternative LUTI scenarios 

Corridors: the highest user benefits 

Corridors with multi-centres: the highest CO2 reduction 
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Development Types Scenario Development Evaluation 

Unplannedplanned

Bottom-up

Compact Sprawl

CommunicityGrid 

Top-down governance

Alternative fuels dominates

Fossil fuels dominate

Public transport 

 Walk 

Private car 

safe, collective 
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Urban structure Mobility  needs 
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road traffic fatalities during 2008-2010 

in 65 cities with a population more 

than 300 thousand. 

city 
Rate of 

fatalities 

DID ratio 

of pop 

DID pop 

density 

Pop rate 

 of  aging 

Takamatsu    6.22  0.511 5320 0.202 

Gifu     5.24  0.706 5367 0.208 

Fukuyama     5.08  0.550 4331 0.199 

Miyazaki 5.00  0.690 5422 0.191 

Utsunomiya 4.98  0.751 5450 0.168 

Kurashiki 4.90  0.585 3170 0.190 

Wakayama   4.88  0.779 4600 0.221 

Koriyama     4.82  0.681 5183 0.178 

Shimonoseki 4.70  0.656 4786 0.255 

Hamamatsu 4.68  0.587 5604 0.199 

Nagano 4.67  0.663 5541 0.216 

Otsu     4.32  0.772 6749 0.175 

Yokkaichi    4.28  0.666 3520 0.186 

Okayama 4.21  0.653 5798 0.190 

Kochi 4.11  0.808 6358 0.208 
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Urban density, travel speed and rate of fatalities 22 
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Honda Inter-navi Floating Car data : Sep 1 to Sep 30, 2011 

20km 
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Spatial Pattern of Vehicle travel speeds  23 

 
The highest fatality area in Japan 
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Road traffic 

fatalities and  

injuries 

Road traffic  

volume 

Population 

distribution 

Travel speed 

distribution 

Layers of Geographical Data for Analysis 25 

 



Economic value of life：226 million yen 

 Benefit of fatality reduction 

 Benefit of time saving 

Reduction cost ：34,560yen/c-tom 

 Benefit of environmental improvement 

Economic value of time: 40 yen per minute 

Δnm：change in road traffic fatalities  

Δtm：change in travel time 

ΔtCO2m： change in  CO2 emissions 

Benefit Factors affected by travel speed 26 

 



Benefit Distribution of speed management 

Benefit in road fatality reduction by 1km2 grid 

10 thousand yen 

school 
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Total benefit by 1km2 grid 

(10 thousand yen) 

school 

negative 

benefit 

 

 

positive 
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Benefit Distribution of speed management 28 

 



• The outcome-based evaluation through cross-assessment  

will help clarify the direction of strategic objectives and the 

significance of land use and transport integration. 

 

• It is required to step up the concepts and visions of urban 

transport with the common understanding on the socio-

economic benefits of speed and priority management. 

 

• It is expected to create flexible mobility systems that meet 

the situation of a city for the long term co-evolution of land 

use, transport, infrastructure and community. 
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Thank you for your attention! 



The end of car culture  31 

 



Challenges of sustainable urban mobility 

Vision-led Consensus-led 

Ageing society 
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Less preferences and choices, more constraints 

Less forecasting, more backcasting 

Less details, more essentials 

Management-oriented Innovation-oriented 
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Examining the sustainability of urban mobility systems 

through a cross-assessment model to support the 

decision making in the visioning and strategic level  

Outcome-based Evaluation for sustainability 

Vision-led Plan-led Consensus-led 

Strategic 

objectives 

Technical 

objectives 

Operational 

objectives 
Internal 

 coherence 

Mayors/ 

Leaders 

Planners/ 

Specialists 
Stakeholders/ 

Interest groups 

External 

 coherence 

Mayors/ 

Leaders 
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Safety and security (SS) 

Time and cost (TC)  

Others 

Comfortability 

Health and eco (HE) 

Weight of travel needs 
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Land use Infrastructure 
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Emerging micro EV in Japan 36 

 



Regeneration of urban cores 

Emergence of new mobility 

Neighborhood and slow travel 

New mobility measures for reurbanisation 37 

 



Mobility measures promoting commobility 

Unchanged car-town relationships since 

the era of horse-drawn carriage (D-to-D) 

Micro EV as a mobility suit sensibly designed   

for the elderly explorer and with indigenous identities 

Paradigm shift of car-town relationships 38 

 



Wheelchair／Baby carriage 

Pedestrian 

Bicycle （Eco/Health） 

Bus （Public transport） 
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Truck （goods transport) 

Private car 

Priority in road space as a meta rule 39 
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