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PRIORITISING EQUITABLE INVESTMENT

Domain 1. Access to the Transport Network Domain 2. Deprivation and Socioeconomic Status
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Economig, B Using composite indicators and city dashboards to promote place-based o
development ppo . : -
pO]lCY interventions
Patrick Ballantyne , Alex Singleton
Deparoment of Geegraphy and Planning, University of Liverpool, United Kingdam of Great Britain and Northern Ireland
Domain 3. Economic Development
ARTICLE INFO ABSTRACT
Keywords: Spatial inequality is a common urban phenomena in cities around the world, where stark contrasts in a variety of
Inequality different social and economic outcomes paint a vivid picture of compound inequalities. Tackling these influences
Urban indicatars from a palicy perspective remains as political often span multiple actors and municipal

Dashboard

> bodies, lacking effective policy instruments o challenge multiple forms of inequality at once. This paper provides
Liverpool City Region

a new data-driven perspective, which seeks to improve how policy is developed when trying to mitigate the
impacts of . Utilising a place-based approach, we present an evidence base which has been
duced with p ) spatial indicators and a city dashboard for Liverpool City
Region. The assembled evidence base highlights clear patterns of compound inequality across the region,
identifying places in greatest need of support. In the paper we discuss how this evidence base is now being used
to distribute investment from the City Region Transport S g positive oulcomes
for people and places across the region. Finally, we conclude by reflecting on the benefits of building collabo-
rative relationships between academics and policymakers, and the utility of our approach, which uses nrban
indicators and city dashboards, which we argue can secure 2 more equitable future for cities globally.
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IDENTIFYING SUPPLY/DEMAND MISMATCH
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Developing two-dimensional indicators of transport demand and supply to ==
promote sustainable transportation equity

Patrick Ballantyne , Gabriele Filomena, Francisco Rowe, Alex Singleton

Department of Geography and Planning, Roxby Building, University of Liverpool, Liverpoal, L69 7ZT, UK

ARTICLEINFO ABSTRACT

Keywords: Inadequate supply of transport infrastructure is often seen as a barrier to a sustainable future for cities globally.
Accessibility Such barriers often perpetuate significant inequalities in who can and who cannot benefit from sustainable
Sustaioable transport transport opportunities, and as a result there is momentum for transformative urban planning to promote sus-
Equity

tainable transportation equity. This study introduces a new set of two-dimensional indicators, merging elements

Urban indicators of supply and demand, I identify barriers and imbalances in sustainable transport equity. The accessibility

indicators, which are generated for bus, rail, and cycle infrastructure, consider the pr nity of
areas to good quality transport infrastructure, as well as mode-specific demand, to clear

the supply of infrastructure is inadequate to support local populations. We present a policy case study for Liv-

identify areas where

erpool City Region, which demonstrates how these indicators can be used in an analytical framework to support
transformative urban planning in long-term. In particular, the indicators reveal policy priority areas where de-
mand for sustainable transport is greater than supply, as well as neighbourhoods where multiple transport in-
e investment to

equalities are intersecting spatially, highlighting the need for specific types of infrastruct
promote sustainable transport equity (e.g. more frequent services, additional cycle paths). Our framework lays
the foundations for improved decision-making in urban systems, through development of mode-specific sus-
tainable transport indicators at small area levels, which harmonise elements of supply and demand for the first
time.




IDENTIFYING SUPPLY/DEMAND MISMATCH

10
B: Rail C: Cycle
| 125 +—t
! !
40 i :
DEMAND > SUPPLY Soogen o) ===
664,84
i Lo64sd
(Edge Hill Station} ' '
I ! !
Average: | ! > : ‘
46244 Heswal (CHEO 91,
T B t H - i N T
rain ‘ 1 '
5 100
Stations s R i o :
\ ! :
I !
7 \ I !
Holt Road ! 30 !
requency = 2 per hour) \ 1 '
o 418/ o0 ! !
Q | '
o F ' [ . ~
w ' 1 [ Knowstey
. !
Bus Stops 2 ’g ! ’g 0.75 :
2 - : g ;
2 0 ® ; ] 2 '
Q =1 L & ' oy o !
Q b4 ' a (%] '
< 3 1 3 e !
(Signed Route » ’ 2 i 2 2 ;
5 3 5 : g2 3 :
@ 2 40 ' & x '
— [a)] > : > Q0 )
Active Travel N 2 ] 2 23 -——-:-'---------‘WI-
= Routes J % ] % O 050 ; | ost
o : o '
7 [ I s !
! \
| i
- 5 : i
| N . L :
; 10 " Los (aowsey 3400} L 7;‘ - (pemmonicrer
55 (Kensnaton 17 870
: .
A " 1 0.25 L
é e ® .- __ % R e 1
S ‘ [ 1529 | '
p !
i !
| Howwal (CHEO 9HE |
SUPPLY > DEMAND . [47/' =T !
: '
; i
v !
-10 ' '
! !
0 0 : 0.00 !
! !
10 5 0 5 10 ' '
2D Rail Accessibility Score 0 500 1000 1500 2000 0 2000 4000 6000 0 1000 2000 3000 4000
Distance (m) Distance (m) Distance (m)
Data: General Transit Feed Specification (GTFS) - Bus Stops and Train Stations, . v
Liverpool City Region Combined Authority (LCRCA) - Active Travel Routes, 2D Active Travel 0 0-05 05-20 ® >20 Data: 2D Sustainable Transp(fzn ﬁ%‘iz%w:‘ga’&d‘;‘gs
Office for National Statistics - UK Census 2021 Accessibility Score : - . . = At

Data: 2D Sustainable Transport Accessibility Indicators
(Authors Own Calculation)



IMPROVING PEDESTRIAN SAFETY

Wirral Pedestrian Infrastructure Validation
Prepared by Dr. Patrick Ballantyne, University of Liverpool (mail: PBallantyne@liverpool.ac.uk)

Dashboard Purpose ° = )

This dashboard has been constructed to

evaluate whether pedestrian infrastructure ° °
data in Local Authorities is complete. The

dashboard tool enabi?s local stakeholders ® P ® ° e ©
to explore the distribution of different ®
types of controlled pedestrian crossing in

their Local Authority. By controlled we °

mean those where the pedestrian has

priority over vehicles either via a zebra, or ® ()

asignalled pedestrian crossing.

Erskine
Industrial
Estato

Liverpool

Kensngton

We Need Your Help! o © () L
You have received a link to this dashboard ® ®

as you have been identified as someone
who has a good working knowledge of ° °
pedestrian infrastructure in your Local [ ) °

Authority. Below you will see the specific )

task we would like you to complete. A LIPS

detailed data processing methodology

and project background is included below ° .
for your information °

®
TASK: Explore the distribution of L] ®
controlled pedestrian crossings in your LA, L L
and see if you feel that this is accurate and %
representative. Please report any missing
controlled crossings, either by sending
through coordinates or a screenshot of it's ® P ® ° ©®
location on a map. If any of the existing
infrastructure points are incorrect, please ® L)
note down the SiteReference number (e.g., [ ]
HALTON-C-9), and report it back to us. R L) °

° (]
Br%(emaad Princes Park
e ©

e ® o

@
3

Toxteth

Data Processing . %o
Two main types of controlled crossing
were extracted for Wirral. Zebra crossings ° ®
were obtained from the ‘TRAFFIC SIGNAL ° ®
JUNCTIONS - PEDESTRIAN (J ()
CROSSINGS.xlsx file (Sheet 3). Controlled
crossing locations were also obtained from
the same file, bringing together Sheets 1
(Junctions) and 2 (Pelicans, Toucans etc.) to
gather a complete list of controlled ® ()
crossings. These were processed into one ()
layer, which contains a unique ID g ° ®
(SiteReference), type identifier (ShortType) ° ®
and origin filename (FileName). ()

® ® °
Project Background ° A o—0 % 5
C and p ® ()
infrastructure data is imperative as we
calculate small area accessibility metrics to
identify 'gaps' in accessibility. These ()
metrics will be integrated with road traffic
collisions data to explore where new ()
infrastructure is needed across Liverpool
City Region.

Tranggere
o

Prenton Otterspo

Approach adopted from New Ferry

Hgher
{ ) Bebington

Esri UK, Esni, HERE, Garmin, GeoTechnologies, Inc., USGS | Esri, HERE Powered by Esti



IMPROVING PEDESTRIAN SAFETY

DATA VALIDATION

Standardisation and validation of locations (& attributes)

SPATIAL OPTIMISATION MODEL

Identifying locations with greatest need for new infrastructure

ROAD SAFETY EXPLORATION

What is the distribution of road traffic accidents across LCR?

NARRATIVE DASHBOARD

Tool that integrates data, methods and key findings for planners



Postcodes
(n = 37,476)

0S Built-Up Areas

Postcodes
(n = 36,118)

Pedestrian Infrastructure

Postcodes
(n = 14,097)

Attractors

Target Populations

Road Safety

Postcodes
(n = 14,097)

Optimal Locations
(n = XXX)

STAGE TWO:
Prioritising
Infrastructure
Inaccessible
Neighbourhoods

STAGE THREE:
Attractors,
Socio-Demographics
and Road Safety

STAGE FOUR:
Site Suitability
Analysis



SPATIAL OPTIMISATION MODEL OUTPUT
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A DIGITAL TWIN OF LIVERPOOL'S BUS NETWORK
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A DIGITAL TWIN OF LIVERPOOL'S BUS NETWORK

Network Recasting

Automatically redesign the network based on
specified parameters and constraints

Network Recasting Interface

Input Parameters

Results Summary

Network Evaluation

Evaluate proposed networks based on various
key performance indicators (KPIs).

Network Evaluation Dashboard

Siecisconwic b | | Compurwin. b
Accessibility
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urront Propased
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mpact: B5%
Environmental Impact: -12% CO2
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REFLECTIONS

LET IMPACT DRIVE OUR RESEARCH QUESTIONS

- Academics can work with policymakers to improve how our
cities are planned
- Beyond ‘academic exercises’ to meaningful research

Consultation | » Consultation > i CALOT » Workshop I »| Workshop II
(Phase I) (Phase 2) Revoiewe ive ntitative

LET'S MAKE GIS (ANALYSIS) ACCESSIBLE

- Focusing on design of outputs is key to utilisation of our
findings in policy settings

- Urban indicators are a powerful means of communication =t mmew | (IR | (BT ——
COLLABORATION IS KEY! e
- Public, private and academic sectors need to work together | © roase cuepcs
more - partnerships & joint research ventures
’ H .
- Let’s not reinvent the wheel... A framework for collaboration

(taken from Ballantyne and Singleton, 2024).
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