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Our research targets

Harmonized street for all people

MaaS-supported smart transport for all modes

Connected compact city
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Problems of the current public transportation
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Continued motorization

Dispersion of  low-
density urban areas Rapid decline

in population 
Decrease in commuting 

trips by working-age Decrease in trip-rate     
among young people

Endless decrease in passengers

Lack of skilled labor force/drivers

Worsening business  
environment of PToperators

Reduction of 
financial support 
to PT by governments

Increase in abolished  
routes and failed  

PT operations
Deteriorating quality 

of PT service

Disruption of regional PT

Demand side

Supply-side
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Actual travel distance over the entire lines ỉ 12.4% decrease 
ᵼOperational cost reduction
Increased number of users by 5.5% ỉ Increased fare revenue

However,PTsustainabilitywill

beendangereddueto lackof

skilleddriversandincreased

operatingexpenses

Effect of public transport network design

Start of NW redesign

Most successful case among regional cities in Japan: Gifu city
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Connection/
Transit center

Current parallel and overlapping routes Networked

Networking 
trunk and 
branch 
lines

Aggregation of connection/
transit centers

Trunk line is 
thick and long, 
centralized 
transit center

Current overlapping routes  ɷ  Clarifying hierarchy of network and shortening of branch lines 

Aggregation of connection/transit centers ɷ  Reduction of passengersõ stress at connections

Networking ᵼHierarchy of trunk and branch lines ᵼEfficient and frequent operation  
Ҧ TOD-type compact city around transit centers

Effect of public transport network design

Gifu case
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Definition of public transport network redesign

ÅNetwork design comprises policy and strategy level,  
relationship-building level, and implementation/ 
operation level.
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Policy 

Strategy

Relationship

building

Implementation

Interactive structure 

Public transport
network design

Policy and strategy Level

Relationship-building level

Implementation/operation level
Operation

Physical  design of NW
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Network design at Implementation/Operation level
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Network design in implementation/operation level is required to overcome 

the difficulties in transfer at network connections 

Innovation to enhance user satisfaction and promote active engagement  

Design of 
Implementation / 
Operation level

Route

Timetable

RunningFare

Transfer
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Network redesign at Policy/Strategy level

In Policy/Strategy level, roads, land use, urban planning, health, environment, 

and communities should be considered.
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Road

Health

Community

Environment

Public 

transport

Land use, 
urban 

planning
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Network redesign at relationship-building level

Under the lack of skilled drivers, subsides and other resources, citizens/

users should be involved in public transport planning and management 
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PT operators

Users

Government PT  operators

Users

Government Transport operators

Users (people)
User-centered structure   

and

Responsibility sharing

MaaS
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Assessment of public transport network 
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Efficiency of operation

No involvement of 

citizens/users

B/C evaluation by efficiency criteria

Lack of active cooperation among 

stakeholders

Sustainability of PT Network

Avoiding quality disruption 

and the crisis

Total engagement of users, 

government , and operators

Conventional approach 

Goal-achieving approach

Rebuilding of
the relationship

9Ǿŀƭǳŀǘƛƻƴ ōȅ άb999tέcriteria

Necessity,Effectiveness,Efficiency,Equity, Priority



Osaka University

PDARU Cycle beyond PDCA
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Report and Utilize

Assess Do

Plan

Logic model / Theory of change

Scope of Assessment 

Assessment methods

Info sharing among stakeholders

Utilization to decision-making

Problem-tree analysis

Causalityanalysis

Data collection and measurements

PDCA

Engagement
- driven 

approach

Evidence-
based 

approach

PDARU 
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Redesigning  urban transport

MaaS integration

Bus

Walk

Bus

Car

Intermediate 
modes

Sharing modes 

Walkability

Walk

fleet management
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MaaS- LC with Safetyand Walkability Index
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WalkWalk

Walk

Safety

LC: Local Contexts
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Safety Indexcalculated from accident risks on routesand modes of transport.

Walkability calculated from walking paths.

Image of Maas-LC
Safety evaluation based on insurance database
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Safety Index

ÅSafety index will be 
calculated by the following 
factors:

ÅThe number of accidents 
along the route

ÅBlack spot along route

ÅMode of transport

Åe.g. motorcycle yields higher 
risk according to the historical 
statistics

15

The number of accidents in 2018 data from ThaiRSC.com
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Walkability Index

ÅWALK is the most basic 
transportation mode.

ÅWalkability defines the 
surrounding that promotes 
walking which includes as 
following:
ÅInteresting

ÅComfort
ÅWalking distance, Pedestrian 

amenities

ÅPublic service accessibility
ÅConnections other public 

transportation

ÅSafeness

16

Walking distance comfort level
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