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A: Improved Indicators for 
Sustainable Transport 
& Land Use Planning



• To develop 
approaches for
– Designing a 

monitoring strategy
– Selecting suitable 

indicators
– Using them 

consistently across 
sectors
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Objectives



3 Best Practice Guides

1. Designing a monitoring 
strategy

2. Advice on selecting indicators

3. Monitoring across sectors & 
spatial levels



1.  Designing a 
monitoring strategy

• How to establish/review/use a 
monitoring framework
– The types of indicators you can 

measure
– What you can use monitoring for
– How to fit monitoring together
– How to prioritise what to monitor
– How the guide has been used



Designing a 
monitoring strategy



2.  Advice on selecting 
indicators



Advice on selecting 
indicators

• How do we identify & justify new indicators?
• Audit

– Is it clearly defined?
– Is the indicator largely controllable by 

management actions?
– Is it measurable?
– Will it respond to policy interventions in a 

reasonable time frame? 
– Is it easy to understand and communicate?
– Issues of disaggregating, time series and 

targets



3.  Monitoring across sectors & 
spatial levels

Advice on:
• When to standardise measurement
• What to standardise
• Importance of data management 
• How to integrate with broader ‘policy’
• Use of information in partnership working



B: Generating Strategic Options
and

Exploring Distributional Impacts
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Four Option Generation 
Products
Strategies Schemes

‘Inside’ the 
box

Packages of urban 
measures
[KonSULT]

Streetspace main 
road redesign 
(Bloxwich)

‘Outside’ the 
box

Accessibility 
Planning options
(Barnsley Dearne)

Community space 
design
(Blackpool)



KonSULT:
Generating Packages of Measures
• KonSULT is a web based knowledgebase
• Assesses potential contribution of over 40 

transport and land use policy instruments, to 
achieving a range of objectives/ addressing 
problems

• Uses both a first principles assessment and 
review of case studies

• Provides information about previous applications 
of selected instruments



Step 1
Uses information within KonSULT to assess 

each policy instrument, based on the criteria 
supplied by the user. Scores and then ranks 
each one.  

Step 2
Takes data from Step 1 and adds information 

on synergy or barriers to create potential 
packages of pairs of instruments.



Input Criteria for Step 1



Example Output Step 1



Step 2 (Packages)

• .xls spreadsheet model
• Uses output from step 1
• Individual can select / unselect the indicators 

to be included in packages 
• It creates a ranking of pairs of indicators using 

the combined score of the two policy 
instruments from step 1 and then modifies this 
score using either the synergy or barrier 
matrices



Example Output Step 2



Accessibility Planning Options
Development of several techniques:
• To assist with problem diagnosis as well as 

option identification
• Some designed for use with local residents
• Others designed for application by sector 

professionals
• Includes consideration of distributional 

impacts



Resident Discussion Groups:
Existing Access Patterns



Resident Discussion Groups:
Exploring Options



Professional Workshops:
Investigating Spatial Strategies



Defining Type of Service Provision



General Problems Relating to 
Residential Location



Solutions: Known Options



Solutions: More Open Options
Re-DEFINE types of services provided?
– Align more closely to customer needs

Re-LOCATE points of service delivery?
– Become closer to customers/users

Re-TIME patterns of service delivery?
– Align with customer timing needs

Re-FRESH services?
– To improve quality

CO-OPERATE with other agencies?
– ‘Joined-up’, seamless service delivery, for 

better efficiency and effectiveness



Distributional Impacts

• For different groups of people
• For different residential locations/public 

transport service patterns
• For different sector agencies



Constraints: Young Families



Problems Relating to Location:
Public Transport Timings



Distributional Impacts: Agencies
• Sectors work to tightly drawn targets, or 

profit seeking criteria
• Efficiency savings are sometimes based 

on externalising internal costs
• So, changes in service delivery patterns in 

one sector can have (negative) impacts on 
others



Cross-sector Impacts



C:  MARS Strategic Policy
Simulation and Optimisation
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To enhance sketch 
planning models so 
that they can be used 
by a wider range of 
stakeholders



The dynamic land use & transport 
interaction model MARS

• Works on a rather high spatial aggregation.
• Includes feedback loops between land use and 

transport systems.
• Includes the relevant regional means of transport.
• Deterministic in each iteration but it’s markets are 

not necessarily in equilibrium.
• Designed to identify best performing land use and 

transport strategies.
• As transparent as possible („White box“).



MARS – Overall structure



P. Pfaffenbichler, S. 
Shepherd | 3/6/2008 |

Sub-models, basic structure
Transport sub-model

Work place location
sub-model

Residential location
sub-model

Accessibility
workplaces

Accessibility
costumers,
workforce

Spatial distribution
residents

Spatial distribution
workplaces

Land price

Availability of land

Reference: 
P. Pfaffenbichler, G. Emberger, S. Shepherd: "The integrated dynamic land use and transport model MARS"; XIV 
Congreso Panamericano de Ingeneria de Tránsito y Transporte, Las Palmas de Gran Canaria. 2006.
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Changes made in DISTILLATE
• Heavy Rail model incorporated for urban stations in Leeds
• Congestion added to the off-peak
• Quality factors for bus corridors
• Representation of increased parking search time due to 

parking capacity
• Over crowding on public transport
• Add awareness campaigns as a policy instrument
• Improve the flight simulator front-end
• Link output to the dynamic GIS software Animap

Reference: 
S. Shepherd, J. Shires, P. Pfaffenbichler, G. Emberger: "Improving the capabilities and use of strategic decision 
making tools"; 11th World Conference on Transport Research (WCTR), University of California, Berkeley, 
CA/USA. 2007.



MARS – Starting screen



MARS – Review structure



MARS – input screen



MARS – Output tools
Mode Share Off Peak  -  PT - Ped

0.4

0.325

0.25

0.175

0.1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (Year)
ms pt bus opeak : Current
ms slow opeak : Current
ms pt bus opeak : Do-Nothing
ms slow opeak : Do-Nothing
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