


In our mission to Shape a Better World we must shape  
better cities. 

With nearly 70% of the world’s population set to live 
in cities by 2030, the quality of life experienced by this 
population will determine our global future.

It is increasingly cities, more than national governments 
that have the power to tackle climate change, fuel the global 
economy, deliver prosperity and alleviate poverty. With the 
advent of social media and the growth of the global middle 
class, urban citizens have greater power than ever to stop or 
start projects, choose where they live, work and invest and 
demand a better quality of life.

For many years now Arup has been investing time, effort and 
resources into the study of cities and the issues they will need 
to respond to over decades to come. We have also developed 
powerful collaborations with some of the leading thinkers, 
lobbyists and drivers of city transformation, including the 
World Economic Forum, The C40 Cities Climate Leadership 
Group and the Rockefeller Foundation, amongst others.

We are bringing together this knowledge, project experience 
and research insight to strengthen our approach. It will 
provide the base from which Arup continues to design strong 
and active cities alongside our clients and collaborators.

Cities Alive



Arup in Cities
Arup is already a major player when it comes to successful 
urban development. We have helped deliver some of the 
defining urban projects of the modern era. And we are 
currently engaged in a host of projects across the globe that 
will transform the lives of millions of city dwellers through 
improved transportation, better sewage, reliable power, new 
homes, offices, parks, theatres and stadiums. 

Arup is also at the cutting edge of transformative innovations 
that will determine exciting new futures for many, including 
driverless cars, smart buildings, green power sources, low 
impact building materials and predictive modelling.

All of these elements will be important to our continuing 
aspiration to be at the forefront of change and innovation. But 
our focus on cities is about more than that.

Arup is responding to the focus on city-wide challenges and 
opportunities by integrating our advisory services in strategy 
development, planning, finance, economics, consultation and 
operations with our key strengths in design, engineering and 
implementation - all delivered in a cities context.
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The Prime City Consultant
With a combination of deep knowledge and the practical, 
project driven understanding Arup has gained from years of 
operating in nearly every urbanised nation, Arup believes it is 
now in a position to make a transformative step from consultant 
to proactive advisor in cities across the globe. 

Our aim is to enable city governments, urban communities, 
infrastructure providers, developers and investors to determine 
their own futures rather than simply reacting to those external 
pressures placed upon them.

Arup does not presume to know better. We recognise that every 
city across the globe faces unique challenges, but with our 
reach, our depth of knowledge and our unique collaborative 
approach we aim to combine our experience of what works 
with local understanding of the issues to create innovative 
opportunities at city scale. Beyond this, we also offer ourselves 
as brokers of the vital relationships between citizens, city 
governments and investors. By focusing on cities, we aim to be:

yy partner to global city activists
yy trusted advisor to mayors and city governments
yy confidante to developers and investors
yy promoter of transformative infrastructure
yy supporter of local communities, businesses and NGOs.



Principles

Approach

yy Putting people at the centre of our approach
yy Building our global knowledge base
yy Developing each city’s ‘soft’ and ‘hard’ infrastructure
yy Brokering the relationships that get projects delivered
yy Providing skills and knowledge and bringing 

relationships and persuasiveness
yy Celebrating and promoting Arup values

yy Engagement at the highest level using local Arup 
experts and global cities knowledge

yy Use of local staff with knowledge and passion for the 
city they live and work in

yy Investment in collaboration with key city stakeholders
yy Ongoing engagement with our cities experts worldwide
yy Facilitating a sharing environment across a range of 

city focused work
yy Partnerships that allow our global expertise to be 

combined with local knowledge to offer opportunities 
for innovation.

Our focus on cities is guided by key principles:



of the world‘s 
population will live 
in cities by 2030

70%

Asian Cities Climate Change Resilience Network ACCCRN © Arup



We are focusing on eight 
core themes around which to 
collaborate.

Themes
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In the context of cities, resilience describes the capacities that 
enable cities to function so that the people living and working 
there are able to survive and continue to thrive no matter what 
stresses or shocks they face.

The City Resilience Index, developed by Arup with support 
from the Rockefeller Foundation, enables cities to understand 
and measure their capacity to endure, adapt and transform.

Based on three years of research and evidence from 28 
diverse cities spread across the world, the Index is the first 
comprehensive tool that helps cities to measure and manage 
their resilience in a systematic, globally applicable way.

Upheavals that threaten the functioning of a city can be 
unexpected – like freak weather – or slow-moving and 
systemic – like economic decline. The Index responds to the 
challenge of making resilience tangible and practical, so that 
cities can apply it as a positive urban development agenda. 
We are using the Index to help clients and Arup teams better 
understand how their projects contribute. It helps assess 
to what extent a city is resilient, to identify critical areas 
of weakness, and to understand how a particular project 
enhances or undermines the city’s resilience.

City Resilience

http://cityresilienceindex.org


Arup believes we should invest in cities as innovators, 
places where practical problem solving is part of everyday 
governance. Across the globe, networks of mayors and city 
governments are increasingly demonstrating leadership and a 
willingness to tackle their carbon emissions collaboratively on 
an international scale.

Following our work with C40 on the flagship ‘Climate Action 
in Megacities’ report, Arup was asked by UN Special Envoy 
on Cities and Climate Change, Michael Bloomberg, to assess 
existing city commitments to climate change. The research 
‘Working Together: Global Aggregation of City Climate 
Commitments’, was presented at the UN Climate Summit. The 
research estimates that cumulative emissions savings by cities 
could reach 13.0 GtCO2e by 2050, compared with business 
as usual. This is equivalent to the combined current annual 
emissions of China and India.

In 2015, our chairman, Gregory Hodkinson, joined 42 other 
global companies in calling for a positive outcome at the UN’s 
global climate talks (COP21) in Paris later this year.

Arup has now committed $1 million of consultancy support 
to a $2 million research programme over three years to the 
C40 in a major new partnership. We are using our unparalleled 
insight and data to help cities plan and deliver climate-ready 
infrastructure.

Climate-Ready Cities



The UN Population Fund estimates that the global population of 
young people between the ages of 10 and 24 has hit 1.8 billion. 
Some 90% of these young people live in the less developed 
countries of the globe. Meanwhile, 25% of the population of 
Japan will be over 65 years by 2030, leading a trend seen in 
many of the ‘older’ economies.

The Brookings Institute predicts that by 2030 almost 5 billion 
of the global population will fall within a definition of ‘middle 
class’ where they have disposable income to spend. The majority 
will reside in cities with only 17% living in America and Europe.

These demographic forces are fundamentally changing the 
urban dynamic. The middle classes vote with their feet, the 
older generations vote with their wealth and, through social 
media, the young can communicate their expectations faster and 
more loudly than ever before. For the more successful cities, 
health services, education provision, leisure choices, cultural 
experiences, even social dynamics will need to change fast to 
cope with shifting demands.

Arup is conducting its own research on these issues, supporting 
health trusts in change management, leisure operators in sports 
and entertainment development and innovating school design. 
We are also designing buildings, infrastructure and cities to adapt 
to these changing dynamics, building socio-economic resilience 
into everything we do.

City Life



The growing pains of cities are being felt across the globe. 
In many cases the historic attempts to harness their spread 
(greenbelts, ring roads, river and coastal edges) are being 
breached, bridged, reclaimed or simply leapfrogged.

Whether we seek to resolve these pressures through new towns, 
urban densification, redistribution or regeneration, a characteristic 
of successful and enduring city growth is the investment in 
infrastructure that has multiple outcomes.

In the age of constrained fiscal capacity, Arup is helping cities 
discover the value of ‘meaningful infrastructure’ in the context 
of growth. Through its integrated urbanism methodology, Arup 
places infrastructure at the heart of urban expansion.

Nowhere is this more prevalent than in the planning work for 
High Speed Rail in the UK. Following the success of the Arup-
inspired High Speed 1, Arup is developing ambitious plans for 
urban transformation at four interchanges across Britain on  
High Speed 2.

In Taiwan too, Arup is leading the strategic planning of new 
urban centres created from the integrated planning of the 
Taoyuan road, rail and airport network. Meanwhile in San 
Fransisco, Arup is designing the new Trans Bay Interchange at 
the heart of a new district for the city.

City Growth



City growth is not universal. At any given moment cities 
across the globe are experiencing different stages of their 
evolution. As new cities emerge in China, Japan faces a 
declining population and possible urban contraction. As South 
American cities struggle to contain sprawl driven by new 
found wealth, Detroit struggles with bankruptcy and post-
industrial abandonment.

Arup is working across the globe to provide solutions to the 
issues of urban contraction and the rediscovery of economic 
diversity. In South Africa, our plan for the revitalisation 
of central Tshwane (formerly Pretoria) aims to encourage 
the reoccupation of the inner city, harness the informal 
economy and build on the economic heritage of this centre 
of government. 

In London meanwhile, Arup is supporting the socio-
economic and physical regeneration of the post-riot districts 
of Tottenham and Croydon. It has developed a sophisticated 
tool to help LB Croydon manage a programme of nearly 
10,000 new homes, a £2bn shopping centre offering 10,000 
new jobs and the revitalisation of its commercial sector. 

And in Tokyo, Arup has helped the Metropolitan 
Government plan its Olympic and Paralympic legacy to 
be a model for cities facing aging populations and falling 
birthrates.

City Regeneration



Major sporting and exhibition events have the capacity to 
change a city’s global profile. Social media and the broadcast 
revolution mean events of recent times have reached global 
audiences like never before. Successful events have used this 
reach to achieve bold and ambitious outcomes that go far 
beyond the sporting spectacles at their core.

World Cups, Expos, Olympic and Paralympic Games all help 
nations to promote themselves on the world stage. Cities have 
transformed themselves economically and in London’s case, 
created new contemporary districts from post-industrial strife.

Each Host City must have its own unique response and its 
own priorities. Arup’s wider experience in ‘city making’ 
means it takes a broader view on the power of major events. 
It looks beyond the sport, music, theatre and action to focus 
on spreading the benefits as widely as possible - achieving 
greatest value for money for taxpayers and sponsors alike.

Arup supports host cities across the globe through the 
feasibility, bid, delivery and legacy stages of their events. 
Our focus is always on economic, physical and social 
transformation opportunities to be derived from event 
investment, whilst still delivering the greatest sporting and 
event experiences for their audiences.

Host Cities



Cities represent some of the most competitive entities on 
earth. Ultimately, the cities that offer the easiest, most 
enjoyable places to live, learn, work travel and play are likely 
to be the winners in the global competition for the attention of 
increasingly footloose international investment, residents  
and employers.

The successful operation of London’s public transport 
networks, the lack of security incidents and the cleanliness of 
streets and venues during the 2012 Olympics and Paralympics 
all evoked a new sense of confidence in the management of 
the city. It rebranded itself as a contemporary city that has 
overcome its historic congestion issues and delivered a truly 
sustainable public transport led future that works.

Arup’s City Operations teams have evolved from London 
2012 to combine community and political engagement with 
urban design, planning, city management and big data analysis 
to deliver integrated leadership of regeneration programmes,  
city operations and infrastructure development. Today 
the team includes 20 psychologists working with airport 
infrastructure operators and city governments from Heathrow 
to Mumbai to plan for change, terminal openings and day-to-
day operations.

City Operations



Digital Cities

From Doha to Dublin, city governments are exploring how 
‘smart’ their cities could be. But what does it mean for a city 
to be smart? 

Technology has always had a transformative effect on the way 
cities operate. In the 21st Century, cities are being transformed 
by waves of technological development: smartphones, the 
Internet of Things, cloud technology, and open data are all 
challenging the nature of city functioning and experience. 

City governments are keen to understand the benefits of the 
technologies and to manage their potential challenges. Arup 
is working to ensure ‘smart’ means using technology to help 
deliver the needs and interests of the citizen, not implementing 
the latest shiny gadget. 

So in Christchurch, New Zealand, we are working with 
industry and social enterprise to deliver the world first Sensing 
City programme, where sensors collect real-time transport, 
water and air pollution data to improve how the city functions.

We also advise our clients on applying digital technology to 
cities to improve economic performance, resource efficiency, 
climate change mitigation, operational efficiency, as well as 
delivering a great place to live and work. We help our clients 
to define when and how much to invest, and how much value 
they can get from being “smart”.



To shape a better 
world we must shape 
better cities. 

Queen Elizabeth Olympic Park © Paul Carstairs 



Knowledge
Much of Arup’s research and knowledge gathering stems from 
project work and collaboration with leading research institutes 
and universities. 

We are proactively investing into research aligned to the themes 
outlined here, and adding to this learning gathered from Arup 
projects and client funded research. We have a focused set of 
research objectives which we are interested in discussing with 
collaborators.

We have compiled a summary of Arup’s cities research since 
2011 which is available externally here:



Across Arup, teams are finding ever more innovative ways to use 
data to inform better city decision making.

The value of these tools extends far beyond providing robust 
management and planning tools. By making sense of vast and 
complicated data, these tools and models can engage and reassure 
stakeholders, provide the confidence required to bring forward 
major projects and grasp new opportunities, identify the urban 
infrastructure requiring investment, test governance models and 
help secure funding commitments. Some of these tools promise to 
radically transform how city schemes are planned and delivered in 
the future. 

The tools included here are just a selection of recent innovation, 
and are either completed or in development.

Tools

Examples



Summary 
The Arup Digital team in Sydney, have worked with the 
Transport for New South Wales Bureau of Transport Statistics 
(BTS) to design and develop a series of interactive data 
visualisations to help communicate the vast amount of data 
they record, manage and publish. This revolutionary project has 
changed the way that the BTS engage with their stakeholders, 
transport planners and policy makers and has drawn interest 
from almost 100 countries across the world. 

Value 
The bespoke visualisations created by the team, in collaboration 
with OOM Creative, each focus on a specific dataset and 
narrative telling a story about how people live and work across 
the diverse city that is the Sydney metropolitan area. The 
interactive map-based tools allow complex datasets including 
future population, employment and workforce forecasts to be 
quickly and easily understood by users, better informing the 
decision making process at all levels across the city. 

Link 
http://www.bts.nsw.gov.au/Data-Visualisations

Tools
Transport for New South Wales, 
interactive data visualisation

http://www.bts.nsw.gov.au/Data-Visualisations  


Summary 
The Cities of Melbourne and Port Phillip face a challenge: 
shaping the 240 hectare industrial setting of Fishermans Bend 
into a vibrant residential, urban manufacturing and commercial 
community. This is Melbourne’s largest ever urban renewal 
project. Arup is using its IRM city sustainability model to test 
four governance models to find out which ones deliver the best 
sustainability and liveability outcomes over the next 50 years

Value 
Through Arup’s investigation, the Port Phillip and Melbourne 
are engaging the State Government, property industry and 
other stakeholders. IRM’s value is its ability to provide an 
evidence base for these conversations, and will lead to a series of 
visualisations and narratives to engage the wider community.

Link 
Example IRM model here. 

Tools
Modelling sustainability and 
governance for the Fishermans Bend 
Urban Renewal Area

http://networks.intranet.arup.com/susnet/tools/integrated_resource_management/integrated_resource_management_home.cfm?document=BD19BCAE-AF85-B87F-2879-F9B6E704E64D


Summary 
London Borough of Croydon is embarking on a regeneration 
programme that will completely renew Croydon. With over 
160 construction projects over five years, including over 20 
major schemes, 3000 new homes, up to 2.8 million sqft of 
new office space, four new schools and 28 new public spaces, 
Arup’s challenge was to produce a delivery programme for the 
regeneration which allows Croydon town centre to keep moving. 
Instead of a report or timeline, Arup gave Croydon a tool: a 
tailor-made, web-based dashboard that defines the programme, 
allows the cumulative effects of projects to be easily understood 
and balanced, and their progressive delivery to be tracked and 
managed, all in real time. 

Value 
The dashboard provides an intelligent ‘single point of truth’ by 
capturing all 169 regeneration projects in an interactive map, 
allowing users to navigate central Croydon and add a range 
of background layers, such as masterplan areas or political 
boundaries. It offers a prototype with which other major urban 
regeneration schemes can win support and funding.

Link 
https://www.youtube.com/watch?v=DGAdR2nSins

Tools
Croydon Programme Delivery 
Dashboard



Summary 
Cities, although products of their history, are always in transition. 
To properly understand how trends will impact a place moving 
forward, we need to analyse the contextual journey that has led 
to its current position. The future rests in the action a city takes 
today. We are developing a tool to bring together the strands of 
our thinking into a coherent offer – through four stages:

1. Understand the city context using data points and indicators

2. Define likely and desired ‘paths to the future’ using trends and 
Foresight research

3. Use global best practice (including Arup Projects and Arup 
Inspire data) to redefine undesirable paths

4. Develop integrated solutions using our technical expertise 
alongside C40 best practice.

Value 
Helps to develop strategic advice and integrated action that 
positively impacts on a city scale.

Link 
Testing in June and July, available from September.

Tools
Cities database tool



We are delivering and supporting a series of global events, 
workshops and projects around the eight core ‘cities’ themes 
outlined in the strategy.

The series is designed to engage with local clients and 
stakeholders, facilitate knowledge exchange, and explore 
trends and solutions within a particular city or region.

To find out more, please email Josef.Hargrave@arup.com.

Find out about our cities events

For more information about Arup’s cities work, please email 
our Cities and Planning leader, Jerome Frost on    
Jerome.Frost@arup.com.

Contact us

http://Josef.Hargrave@arup.com
http://Jerome.Frost@arup.com


Jerome Frost
Global Planning Leader
t:  +44 (0) 20 7755 54214 
e:  Jerome.Frost@arup.com 

For further information please contact:

arup.com
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Research at Arup

Research at Arup creates new knowledge 
through targeted thinking, analysis and 
experimentation. We ensure that this 
knowledge is widely shared and applied 
in support of the firm’s continued pursuit 
of excellence. Research keeps us moving 
forward — we help connect Arup to 
collaborators and clients, often in original 
and forward-thinking ways. 
 
Our research structure
The Global Research Team sets the direction of research 
and coordinates investment based on the Arup Strategy, 
business opportunities and emerging interests. This is 
done while also in consultation with business and skills 
leaders. Supported by regional research groups and our 
internal Skills Networks, it develops training, methods 
and toolkits to ensure optimal research quality.
 
Arup University

Arup University is home to the firm’s research. It brings 
together our learning in one place and provides a forum 
for exploring and sharing ideas and knowledge.
 
The Invest in Arup tool allows staff to see current and 
past research and follow the Research Roadmap to 
identify areas that are most likely to receive funding. 
Arup University is committed to enabling excellence by 
supporting the on-going development of our technical 
and design expertise, helping us be more effective, more 
efficient and more interesting.

Cities Research Review 2015
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Introduction

The Cities Research Review features Arup’s research investments completed since 2011. 
Arup has developed key concepts for thinking about cities, deploying strategies that 
make new approaches to urban development possible. These ideas relate to the combined 
use of information architecture, informatics and instrumentation to better connect people 
with information that they can use to make choices that reduce energy consumption 
and urban greenhouse gas emissions. These new approaches - founded upon technical 
expertise, sustainability, integrated thinking and policy considerations - pave the way for 
urban decision makers to respond effectively to a range of challenges including resource 
efficiency, climate change mitigation, and urban resilience to natural disasters.

This publication supports the Arup Cities Strategy outlining our vision in a cities context. 
It is developed around eight themes: City Resilience, Climate-Ready Cities, City Life, 
City Growth, City Regeneration, Host Cities, City Operations and Digital Cities. This 
review describes the research projects centred on cities, classified under these themes. 
 
Research within Arup is distributed mainly within project teams globally, with a third of 
staff being actively involved in some form of research. We are proud to work alongside 
the best universities and companies around the world to foster links that lead to academic 
impact and commercial benefit. Arup’s wide-ranging research in cities, together with our 
design and engineering excellence, play a key role in keeping the firm at the forefront of 
this sector.

Cities Research Review 2015
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The Arup Cities Strategy 

The Arup Cities Strategy provides a pathway for Arup to integrate its advisory services in strategy development, 
planning, finance and economics, consultation and operations with its design, engineering and implementation 
services, in a cities context.

It is developed around eight themes, which are also used to organise the research projects contained in this review: 

City Resilience — Urban management, 
techniques and systems to ensure cities 
can respond to shocks and stresses 
(foreseen or otherwise)

Climate-Ready Cities — Turning 
adaptive measures in addressing the 
long term effects of climate change and 
carbon reduction into opportunities for  
enhancing city 

City Life — Shaping the design 
of places and spaces, the buildings 
people occupy and the education, 
health and mobility services they  
rely on

City Growth — Seizing opportunities  
for economic growth from airports, 
interchanges, infrastructure and services 
investment

City Regeneration — Transforming the 
rundown, abandoned and damaged pieces 
of our cities back to places where people 
want to live work and play

Host Cities — Capitalising on major 
events to deliver transformational change 
to cities and their  populations 

City Operations — The governance, 
funding, delivery and management 
programmes that help our cities function 
and grow

Digital Cities — Applying digital 
technology to improve citizen 
engagement, governance and a city’s 
operational and resource efficiency

Cities Research Review 2015
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List of Projects

City Resilience

Climate Resilience Index

Asian Cities Climate Change Resilience Network

Flood hazard assessment and adaptation toolkits

FlexCity: sustainability and resilience through 
smart urban multi-energy systems modelling

Development of Sustainability Appraisal Model 
for Cities in Japan

Resilience Assessment of Asian Cities

Tools for Identifying Critical Infrastructures and 
Infrastructure Resilience of Urban Systems

Developing an Urban Flood Modelling Tool

Asian Development Bank – Urban Climate 
Change Resilience

Climate-Ready Cities

Climate Action in Megacities 2.0

Global Aggregation of City Climate 
Commitments

Model for Mitigating Urban Heat Island Effect

Seasonal Health and Climate Change Resilience 
for Ageing Urban Populations

The Dependence of Urban Climate on Building 
Layout and Design

Urban Heat Risk Mapping and Visualisation

Green Infrastructure and Resilience to Climate 
Change

Smart actions in Italian Metropolitan Cities

Social aspects of EIAs, Developing enhanced 
GIS approaches

City Life 

Cities Alive, Rethinking Green Infrastructure

Cities Alive, Rethinking the Shades of Night 

Reducing Urban Heat Risk

Increasing the Levels of Cycling in Urban 
Areas

UN-HABITAT Review, Urban Mobility

Shaping Ageing Cities through Sustainable 
Planning

Predictive Movement and Connectivity 
Planning

Delivering a Driverless World

An Index for Age-healthy Cities

Night-time Design in an Ageing Society

City Growth

What Works Centre for Local Economic Growth 

A Tale of Two Cities 

CityGen: Multi-criteria and Growth Options 
Analysis Tool

Modelling the Productivity Impacts of Inter-city 
Connectivity

Rejuvenating Urban Highways

Opportunities in Urban Mobility

Central to Eveleigh Urban Transformation

Cities Research Review 2015
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City Regeneration

ECODISTR-ICT, a Model for District Retrofitting

Retrofitting City Infrastructure

Buildings Challenge 2011, Cities and People

Re-Visioning Our Communities with Living 
Green Infrastructure

Lighting in the Urban Age, An Integrated 
Approach

Design Interfaces, Relational Urban Models

Host Cities 

Transport Coordination Centre, London 2012 
Olympic Games

CO2 Benchmark for Sports Structures

Prefabricated Sports Venues

London 2012 Travel Diary and Behavioural 
Research 

Leaving a Digital Legacy post Mega Event

A Better Event through Fully Integrated Digital 
Masterplanning

 

City Operations

World Bank Waste Planner

Water Sensitive Cities: An Arup Interactive 
Tool

A Water and Energy Design Prioritisation Tool 
for East Asian Cities

FREVUE (Freight Electric Vehicles in Urban 
Europe)

Sustainable Urban Development in China - An 
Integrated Resource Management Approach

New Songdo City Canal: Collaborative 
Research

HierSynth Dataset Creation

Researching Standards in City Modelling 

Digital Cities 

Resilience through Smart City Initiatives

Framework for Future Interactivity in Cities

Creating a Smart City through Internet of Things

Smart Cities, Analysing Public ITC Expenditure

Smart Mobility Toolkit

OneTRANSPORT, modal shift

3D Modelling Framework for Resilient Cities, 
Production Assessment

Systems and Urban Information Architecture

District Information Modelling and Management 
for Energy Reduction (DIMMER)

City of Sydney Digital Strategy

 

Cities Research Review 2015
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City Resilience

“In the context of cities, resilience describes the capacities that enable cities to function, 
so that the people living and working there are able to survive and continue to thrive no 
matter what stresses or shocks they face.” 

Arup Cities Strategy 2015

Cities must be resilient to numerous challenges whilst maintaining the well-being of 
their inhabitants and working populations. These urban challenges test cities as they 
develop and adapt in the face of an uncertain future. They range from responding to 
natural disasters to changes in productivity. However, an additional difficulty lies in 
defining and measuring resilience prior to its improvement. Through detailed study, these 
vulnerabilities can be identified and tools can be developed to help inform and guide 
urban stakeholders and decision makers. This knowledge can inform various decision 
making processes and aid in developing resilience profiles for cities. The principal goal 
is to ensure and maintain a city’s overall well-being both today and in the future. 

Cities Research Review 2015
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City Resilience 2015

Climate Resilience Index

Project Director
Jo da Silva

Project Manager
Braulio Eduardo Morera

Arup Team
International Development (UK) 

Partners
Rockefeller Foundation and stakeholders from six 
fieldwork cities (Concepcion, Chile; Cali, Colombia; 
New Orleans, USA; Cape Town, South Africa; Surat, 
India; and Semarang, Indonesia).
 

Summary 
City resilience is an emerging theme globally. It 
recognises the potential threat to urban living posed 
by an increasingly uncertain future. This uncertainty 
results from numerous growing pressures. Recently, 
various stakeholders have begun to tackle the challenge 
of measuring urban resilience. At present, there is neither 
a common definition of city resilience, nor a framework 
to inform urban planning practice and investment 
patterns. Arup was commissioned to articulate resilience 
in an evidence-based and accessible way in the form of 
a framework or tool that can be used to measure city 
resilience, thereby informing urban planning practice 
and investment patterns.

Value
This project contributes to an improved understanding of 
urban resilience globally, illustrating how resilience can 
be translated into practice. The final phase of work goes 
a step further to create a tool for measuring resilience at 
the city scale.
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City Resilience 2015

Asian Cities Climate Change Resilience Network

Project Director 
Jo da Silva 

Project Manager 
Sam Kernaghan 

Arup Team 
International Development, Infrastructure (UK)

Partners 
Rockefeller Foundation and International Institute for 
Environment and Development (IIED), MercyCorps, 
ICLEI- Local Governments for Sustainability, Asian 
Disaster Preparedness Centre (ADPC), Verulam, 
TARU, Gorakhpur Environmental Action Group 
(GEAG), International Centre for Climate Change 
and Development (ICCCAD), Institute for Social and 
Environmental Transition.

Summary 
Responding to the multiple challenges of urban poverty, 
rapid urbanisation, and climate change impacts, the 
$60m Asian Cities Climate Change Resilience Network 
(ACCCRN) is working in over 20 small and medium 
cities to identify strategies, models and actions for 
assessing and addressing risk. This will collectively 
improve the ability of the cities to withstand, to prepare 
for, and to recover from the projected impacts of climate 
change. Ultimately, this initiative helps catalyse action 
within cities to build climate change resilience, and 
influence funding streams towards this agenda.

Value 
This initiative is shaped from the beginning by 
combining a deep investment in understanding 
urban resilience in a changing climate with complex 
programme management, knowledge management and 
network-building expertise. 

Next steps
Arup is working with partners in India and Indonesia as 
part of this programme to ensure that action at the city 
level is sustained beyond the life of programme funding. 
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Flood Hazard Assessment and Adaptation Toolkits 

Project Director
David Wilkes

Project Manager
Donald Daly

Arup Team
Water (UK)

Partners
Leeds University, Birbeck College 
(University of London) and Old 
Dominion University and the cities of 
Norfolk (USA), Hull and Bristol and 
possibly New York and Hong Kong 

Summary 
This project collates work from Arup and external 
partners related to flood risk from sea level rise. The aim 
is to distil best practice and identify gaps, providing a 
single, market-focused guidance to estimate sea level rise 
and assess risks and vulnerabilities as well as adaptation 
and mitigation interventions. The outputs include tools, 
models and guidance documents for use by Arup staff 
anywhere, targeted to the needs of cities, populations and 
infrastructure facing sea level rise. Collaboration with 
universities, cities and multiple Arup offices will provide 
data and the opportunity to test on real cases.

Value
This project collates tools and approaches that are 
currently spread out across international multi-
disciplinary Arup teams and offices. They are used to 
create a comprehensive, accessible and project delivery 
focused methodology that can be applied by any Arup 
team in any office around the world. 

Next Steps 
Continue working with both academic and city partners 
to develop and test toolkits. 
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FlexCity: Sustainability and Resilience Through Smart Urban Multi-Energy 
Systems Modelling

Project Director
Stephen Cook

Project Manager
Maria Brucoli

Arup Team
Energy Business (UK)

Partners
University of Manchester

Summary 
This PhD research scholarship at the University of 
Manchester aims to develop a comprehensive framework 
for planning flexible multi-energy infrastructure in 
urban areas (FlexCity). In this study of the complex 
city interactions between for example electricity, heat, 
cooling, gas and transport, key factors include economic 
and environmental sustainability as well as resilience to 
shocks and stresses. The research identifies and quantifies 
how flexibility can be achieved through an optimal 
portfolio of multi-energy resource infrastructure. 

Value
The FlexCity framework is accompanied by tools to 
quantify the concepts developed for different case study 
applications and a suite of metrics that can define and 
assess how the attributes of an integrated urban energy 
system contribute to city resilience.

Next Steps 
Begin literature review and familiarisation with 
existing models as a foundation for the development 
of the FlexCity concept and model. Upon completion, 
disseminate findings through publications and 
conferences. 
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Development of Sustainability Appraisal Model for Cities in Japan

Project Director
Susumu Matsunobu

Project Manager
Yoshie Muramatsu 

Arup Team
Project Management (Japan) 

Partners
Kyushu University, Fukuoka City and utility companies, 
Nishi-Nippon Railway, Fukuoka Jisho (Developer)

Summary
The aim of the project is to research critical issues 
around urban sustainability in a major city in Japan and 
to develop an urban sustainability appraisal model using 
the SPeAR framework. 

Value
The enhancement of Arup’s knowledge on urban issues 
is important in Japan. These issues include resilience 
to earthquake-related disasters and urban planning and 
design for an ageing society. The appraisal framework 
can be used to promote urban planning and design 
approaches within the Japanese market. 

Next Steps
Use the R&D output from this project in Arup’s urban 
planning and design approach in the Japanese market. 
Engage further with Japanese developers as well as 
infrastructure technology and service providers involved 
in urban projects, particularly in Asian cities.
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Resilience Assessment of Asian Cities

Project Director
Wilfred Lau

Project Manager
Bruce Chong 

Arup Team
Management Consulting (Hong Kong)

Partners
School of Energy and Environment, 
The City University of Hong Kong (Dr. Josie Close)

Summary
This project establishes a resilience framework for four 
Asian Cities — Hong Kong, Singapore, Kaohsiung and 
Shanghai. Views and insights from experts in health, 
urban agriculture, finance as well as business and social 
networks are collected in order to identify key issues and 
challenges going forward. 

Value
This project fosters collaboration with academia and the 
private sector around the resilience of cities in Asia. It 
increases Arup’s capability to make recommendations 
for cities to reduce identified vulnerabilities. The 
capacity of urban areas to adapt to a changing climate is 
strengthened by enhancing physical, environmental and 
economic well-being of the city. Urban resilience profiles 
are developed for each of the four cities.
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Tools for Identifying Critical Infrastructures and Infrastructure  
Resilience of Urban Systems

Project Director
Sam Chow 

Project Manager
Clement Ho

Arup Team
Transport Consulting  
(Hong Kong) 

Partners
Department of Civil Engineering of the University of 
Hong Kong (HKU)

Summary 
Infrastructure is susceptible to disruptions due to weather 
or human-induced hazards. Such occurrences can lead 
to serious impacts on the mobility and productivity of a 
region. It is therefore extremely important to minimize 
the impacts of these disruptions and build resilience 
into infrastructure. The ultimate aim of this project 
is to provide a methodology in the East Asia regions 
for assessing critical infrastructure, and to establish 
a systematic method for improving the resilience of 
existing infrastructure. This is based upon optimisation 
theory and existing vulnerability analysis in the literature. 

Value
Arup Hong Kong can enhance its capability in providing 
consultancy services on impact and vulnerability 
assessments for clients. 

Next Steps 
A software tool for assessing critical infrastructure will 
be developed as a result of this initiative, it is expected 
that a full version of this software tool, which considers 
interdependencies between different infrastructures.
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Developing an Urban Flood Modelling Tool

Project Director
Nigel Ridgway

Project Manager
Jennifer Laight

Arup Team
Infrastructure (UK) 

Partners
Middlesex University Flood Hazard Research Centre, 
Birmingham and Coventry City Council. 

Summary
This project develops an existing flood modelling tool 
into a commercial software product designed to analyse 
urban flood risk. This analysis is carried out to assess 
both the level and extent of the flood risk, together with 
cost and mitigation measures. 

Value
The project helps Arup further develop its relationship 
with Middlesex University by the work being publicised 
through the ICE and CIWEM. In addition, Arup 
develops a tool which can be implemented in future 
projects.

Next Steps
There is no tool on the market matching the capabilities 
of ‘SUDSLOC’ (a sustainable urban drainage system) 
in its application. Further updates will help streamline 
the tool, increasing ease of use. With the formation of 
Suds approval bodies, and an established preference for 
sustainable drainage, this tool supports our work with 
local authorities.
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Asian Development Bank 
Urban Climate Change Resilience

Project Director
Kirsten McDonald

Project Manager
Sam Kernaghan

Arup Team
International Development (Australia)

Partners
Asian Development Bank 

Summary
Arup is working with the Asian Development Bank on 
their US$140m multi-donor trust fund, which is breaking 
new ground in improving the climate resilience of the 
urban poor in Bangladesh, India, Indonesia, Pakistan, 
Philippines, and Vietnam. The fund supports linked 
activities, including assistance for incorporating climate 
change, disaster risk and resilience thinking into city 
plans. It also provides technical assistance for preparing 
climate resilient infrastructure projects which benefit the 
poor, as well as funding for knowledge gathering and 
research to exchange lessons and best practice. 

Value
Arup is playing a central role in establishing a robust 
Trust Fund Secretariat, developing criteria and guidance 
to influence project selection, and initiating planning 
and knowledge management across the 25 target cities. 
We develop process tools which guide implementation, 
and provide expert review on possible actions to build 
resilience through soft and hard infrastructure, city 
wide planning, knowledge generation and networking. 
We also created a knowledge output on urban climate 
change resilience published by the ADB for operational 
departments and consultants. 

Next Steps
Continuing, as part of the Secretariat designing and 
implementing the fund, to lead technical reviews for all 
fund applications received.

http://www.adb.org/publications/urban-climate-change-resilience-synopsis


Climate-Ready Cities

“Arup believes we should invest in cities as innovators, places where practical problem 
solving is part of everyday governance. Across the globe, networks of mayors and city 
governments are increasingly demonstrating leadership and a willingness to tackle their 
carbon emissions collaboratively on an international scale.”

Arup Cities Strategy 2015

Cities now play a key role in climate change mitigation and adaptation both at a global 
and local level. With the global urban population projected to increase to 70% of a larger 
global population in 2050, the need for cities to become much more energy and resource 
efficient has become critical. Climate change and changes in local microclimate already 
strongly influence the overall living environment and affect energy demand. By studying 
and modelling this, Arup aims to predict their effect and identify urban planning and 
design processes for its mitigation. This knowledge can inform various decision making 
processes from choice of materials to the inclusion of green spaces, while improving the 
comfort levels in cities. Innovative modelling techniques and technologies also enable 
more control and analysis of buildings, resulting in significantly improved efficiency. 

Cities Research Review 2015
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2015

Climate Action in Megacities 2.0

Project Director
Paula Kirk

Project Manager
Laura Frost 

Arup Team
Energy Consulting (UK)

Partners
C40 and C40 member cities 

Summary
Climate Action in Megacities 2.0 is a collaborative 
research project between Arup and C40 that examines 
how cities globally are tackling climate change. Based 
on a comprehensive survey of 59 C40 member cities, led 
by Arup, the project analyses one of the largest datasets 
developed on city action, encompassing 1.7 million 
unique data points from cities including Rio de Janeiro, 
New York, London and Hong Kong. The climate actions 
recorded by the research show that the actions taken to 
tackle climate change since 2011 have almost doubled. 

Value 
The landmark research shows city authorities around 
the globe collaborating to tackle a wide range of climate 
change impacts. The research indicates that mayors and 
leaders from almost 60 cities worldwide have now taken 
more than 8,000 specific actions under the C40 banner 
to reduce greenhouse gas emissions and boost urban 
resilience.

Next Steps
The report will help each city to meet its potential to 
mitigate and adapt to the climate change challenge. It 
provides a roadmap for every city in the world to take 
action. It demonstrates just how much can be achieved 
simply by helping city authorities to understand 
how other cities have gone about meeting the shared 
challenges they face every day.
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Global Aggregation of City Climate Commitments

Project Director
Paula Kirk

Project Manager
Laura Frost

Arup Team
Energy Consulting (UK)

Partners
C40; ICLEI Local Governments for Sustainability; 
United Cities and Local Governments; UN Habitat; the 
UN Secretary General’s Special Envoy for Cities and 
Climate Change; Carbonn; and the World Resources 
Institute

Summary
This research report aggregates the commitments to 
reduce greenhouse gas emissions of 228 cities globally. 
It aims to demonstrate the scale of emission reductions 
that cities can achieve, to catalyse increased collaboration 
amongst cities, and to inspire more ambitious targets and 
greater action for climate change mitigation. The project 
outlines the proposed emission reductions compared with 
a business as usual scenario and it also predicts when the 
greatest impact will be felt. 

Value 
This project illustrates the scale of potential emissions 
savings, reaching 13.0 GtCO2e by 2050, compared with 
business as usual, which is equivalent to the combined 
current annual emissions of China and India.

Next Steps
Inspire and guide more cities to reduce their greenhouse 
gas emissions through case studies that demonstrate how 
cities are achieving their commitments.
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Model for Mitigating Urban Heat Island Effect 

Project Director
Vincent Cheng

Project Manager
Henry Au

Arup Team
Building Sustainability 
(Hong Kong)

Partners
The Hong Kong Polytechnic University and Hong Kong 
Housing Authority

Summary
Intensive urban development in Hong Kong will 
inevitably magnify the city’s susceptibility to the Urban 
Heat Island (UHI) effect. This will increase challenges 
to and deterioration of the living environment, and also 
increase energy demand. This study involves using 
advanced mathematical modelling and satellite-based 
thermal infrared technology to explore the UHI effect in 
Hong Kong. 

Value
An UHI Model is developed and this tool can be used 
to predict UHI effects based on causal factors for use in 
urban planning processes.

Next Steps 
This is phase one of the project. The model will be 
used to formulate a new Arup approach in Building 
Sustainability projects. In the long term, the UHI study 
could help form a foundation for green building related 
policy, codes and standards development or revisions. 
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Seasonal Health and Climate Change Resilience 
for Ageing Urban Populations

Project Director
Peter Young

Project Manager
Polly Turton

Arup Team
Planning (UK)

Partners
UCL, ClimateUK, King’s College London, HelpAge 
International and Satellite Application Catapult

Summary
Climate change related alterations in the frequency and 
intensity of extreme weather events are likely to pose 
an increasing risk to public health — especially for 
potentially more vulnerable elderly people. This project 
aims to establish a network of interested collaborators 
to develop vulnerability indices relating to the health 
impacts of extreme weather events with a focus on 
urban heat risk for ageing urban populations in 3 cities: 
London, New York and Shanghai. With health and 
climate change experts from academia and the private 
sector, local government and NGOs, the project compiles 
sufficient data to build up a picture of the relevant 
social, environmental and economic factors which may 
contribute to the vulnerability, health and resilience of 
ageing populations in each city. 

Value 
This project is at the forefront of this important area of 
research with networks and access to data in cities across 
three continents.

Next Steps
Bringing together an inter-disciplinary team, developing 
collaborative networks of interest and collating and 
analysing relevant datasets will inform climate change 
resilience policy and practice for ageing and elderly 
urban populations.  
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The Dependence of Urban Climate on Building Layout and Design

Project Director
Andrew Allsop 

Project Manager
Jake Hacker

Arup Team
Advanced Technology and Research (UK) 

Partners
University of Reading 

Summary
The layout design and choice of materials for streets and 
other external spaces can improve the local microclimate 
while minimising the impact of the Urban Heat Island 
(UHI) effect. This collaborative PhD research project 
looks at this issue in detail. It develops a dynamic 
thermal model that can explore the effects on more 
complicated building geometries. 

Value
This project better equips us to make decisions relating 
to the microclimatic design of urban spaces in order to 
improve thermal comfort and ameliorate UHI effects. 
The initiative will also enable us to have access to the 
wider ACTUAL Project (Advanced Climate Technology 
Urban Atmospheric Laboratory), a £1million EPSRC 
research project, which this PhD project is a part of. The 
CASE 2010 project will also enhance an existing model 
developed by Arup, which can currently only deal with 
simple geometries.

Next Steps
Continue to disseminate knowledge on urban wind 
studies resulting from this research project, both 
internally and externally. 
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Urban Heat Risk Mapping and Visualisation 

Project Director
Peter Young

Project Manager
Polly Turton

Arup Team
Consulting Technology (UK)

Partners 
Greater London Authority (GLA), London Climate 
Change Partnership (LCCP), UCL Bartlett, London 
Borough of Islington 

Summary
This project identifies, maps and visualises the factors 
that contribute to the urban heat risk in London and other 
large cities. 

Value
A refined GIS database  is developed for a specific 
area in the London Borough of Islington. Layers in the 
database combine typology ( such as top floor flat or tall 
block) with demographics (such as elderly resident). 
Messages about urban heat risk and what to do about it 
are developed and effectively communicated to policy 
and decision makers at city and neighbourhood levels. In 
the process, positive working relationships with project 
partners are established. 

Next Steps 
Outputs and outcomes can be used to inform: strategic 
spatial planning; provision of green infrastructure; 
housing design, refurbishment and allocations policies; 
public health; resilience and emergency planning.
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Green Infrastructure and Resilience to Climate Change

Project Director
Ramon Rodriguez

Project Manager
Susana Saiz

Arup Team
Sustainability and Energy (Spain) 

Partners
Polytechnic University, Madrid

Summary 
The Urban Heat Island (UHI) Effect is a key challenge 
facing both the current and future resilience of urban 
environments. Vegetated building areas and urban 
forests can support the mitigation of this effect, reducing 
infrastructure stress while also improving aesthetic and 
comfort levels within a city. This research seeks to extend 
knowledge of this area. 

Value
This project supports the development of Arup’s 
understanding of the cooling effect of vegetation in 
urban areas. Knowledge and experience on the usage 
of software tools suitable for conducting microclimate 
analysis associated with greenery in cities are also been 
obtained.

Next Steps 
Develop a decision making toolkit that could support 
private sector and municipalities in the development of 
urban regulations intended to mitigate UHI effects. 
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Smart actions in Italian Metropolitan Cities

Project Director
Mauro Oliveri

Project Manager
Stefano Recalcati 

Arup Team
Masterplanning and Urban Design (Italy) 

Summary
Cities now play a key role in climate change mitigation, 
both at a global and local level. This project provides an 
analysis of the current actions, critical issues and future 
opportunities that the institutions of Italian Metropolitan 
Cities can produce in terms of sustainable urban 
development. The final report considers and analyses ten 
major Italian cities in terms of their sustainability. 

Value
The report can be used to help each Italian city meet its 
potential to adapt to climate change challenges. Pathways 
to change have also been indicated for each city. 

Next Steps 
Arup aims to support Italian Metropolitan Cities in 
building a low-carbon future through a comparative 
analysis of global best practices in place. 
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Social aspects of EIAs, Developing enhanced GIS approaches 

Project Director
Laurens Tait

Project Manager
Joey Schaasberg

Arup Team
Masterplanning and Computation
(Netherlands)

Summary
This research explores the value and possibilities of a 
more quantified and spatial approach towards social 
impact assessments. This is achieved through research 
into EIAs and case studies. Finally, a web GIS is 
developed to explore the possibilities of communicating 
the social impacts in an accessible way and offering a 
platform for collaboration and discussion.

Value
Using new ways to analyse social effects more precisely, 
we can calculate and communicate the effects of a 
spatial development more effectively and clearly. This 
approach can support design decisions and also help in 
communication processes with design partners or public 
parties.

Next Steps
Possible directions for further research include 
the development of more interactive functions for 
the application and the use of the tool to support 
communication in a discussion environment.



City Life

“The UN Population Fund estimates that the global population of young people between 
the ages of 10 and 24 has hit 1.8 billion. Some 90% of these young people live in the less 
developed countries of the globe. Meanwhile, 25% of the population of Japan will be 
over 65 years by 2030, leading a trend seen in many of the ‘older’ economies.”

Arup Cities Strategy 2015

With a growing urban population, the quality and ways of life of residents are 
becoming increasingly important considerations in any city related questions. From 
green infrastructure, Urban Heat Island effects to the impacts of an ageing population, 
several factors define the ways in which life in cities develops. Transportation is vital 
in the development and future of cities. While transport technology has largely shaped 
urbanisation, it has also led to widespread congestion and increased pollution. Arup 
investigates existing forms of city life and the potential developments and maintenance 
that continue to affect it. In addition, new areas of opportunity are identified through 
emerging innovation. These have the potential to mitigate current problems associated 
with liveability, sustainability and mobility while improving efficiency and well-being 
for our clients worldwide.

Cities Research Review 2015
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Cities Alive, Rethinking Green Infrastructure

Project Director
Tom Armour 

Project Manager
Josef Hargrave 

Arup Team
Landscape Architecture, Foresight + Research + 
Innovation, Planning and Economics, Advanced 
Technology and Research, Urbanism and Landscape, 
Environment and Ecology (All UK)  

Partners
The Landscape Institute, Royal Botanic Gardens

Summary
This research programme and report entitled Cities Alive 
focuses on exploring the challenges facing cities in 
terms of green infrastructure. The report highlights the 
significant social, economic and environmental benefits 
that green infrastructure can deliver (benefits often 
taken for granted or not fully understood), and includes 
case studies of best practice from across the globe. The 
report finds that city green infrastructure represents 
far more than an aesthetic. Green infrastructure is the 
means by which we create multi functional city spaces 
that fundamentally benefit the health and well-being of 
city dwellers, whilst providing vital resilience to climate 
change.

Value
This project helps strengthen both existing and new 
stakeholder and client relationships. The initiative 
supports Arup thought-leadership both globally and 
regionally. The report’s ideas and outcomes have 
received both national press exposure and interest from 
websites and blogs across the globe, including the C40 
Cities Climate Leadership Group. 

Next Steps
Continue dissemination of results and establish green 
infrastructure as an essential component of city planning. 
Collaborate with universities. Work to incorporate ideas 
into planning policy (UK and EU).
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Cities Alive, Rethinking the Shades of Night

Project Director
Florence Lam 

Project Manager
Josef Hargrave

Arup Team
Lighting, Foresight + Research + Innovation (All UK) 

Summary
Cities Alive: Rethinking the Shades of Night looks at the 
role of light in creating human-centred urban night-time 
environments. The report emphasises a more context 
sensitive design approach and a holistic integration of 
lighting infrastructure into the urban fabric. It explores 
the future of cities at night, analysing existing research 
and future trends. The report focuses on the human factor 
and ways to enhance the experience and use of public 
space during the hours of darkness.
The project is a product of collaboration between the 
Foresight + Research + Innovation and Lighting teams 
at Arup and it involved a wide range of internal and 
external experts.

Value 
This project highlights the benefits of an integrated 
lighting design approach that goes beyond lighting as a 
functional add-on for safety or beautification. It can help 
create vibrant, prosperous, safe and inclusive places for 
those who live, work and play in cities – at all hours of 
the day.

Next Steps
Disseminate the findings and report both internally and 
externally.
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Reducing Urban Heat Risk

Project Director
Polly Turton 

Project Manager
Anna Coppel

Arup Team
Consulting Technology (UK)

Partners
Greater London Aurthority (GLA), the London Climate 
Change Partnership (LCCP), University College London 
(UCL), the Borough of Islington, and also the UK Space 
Agency and the University of Leicester. 

Summary
With extreme hot weather events happening more 
frequently, cities globally are facing increasing risk. This 
study identifies the factors that contribute to urban heat 
risk and develops responses to mitigate and address these 
factors. It simplifies the main factors into three categories 
– the triple risk index. Furthermore, the project maps and 
visualizes data at a range of spatial scales to highlight 
triple risk areas. 

Value 
This project provides a deeper understanding of urban 
heat risk and the factors that contribute to it, and further 
recommends responses to manage and mitigate against 
it. It provides key learning and messages for decision 
makers and urban designers in cities globally. 

Next Steps
Disseminate the report and its findings globally. 
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Increasing the Levels of Cycling in Urban Areas

Project Director
Johnny Ojeil

Project Manager
Areeb Khan 

Arup Team
Transport and Infrastructure (UK) 

Partners
University of Birmingham

Summary
Arup is frequently invited to tender for work developing 
strategies and infrastructure to support increased 
levels of cycling in urban areas. This research reviews 
and critiques existing methods for assessing cycling 
provision in cities. An assessment of quality of cycling 
provisions is undertaken. Users and potential users of 
cycle networks, in addition to other stakeholders, are also 
interviewed. 

Value
This project builds our experience in cycling through 
publishing conference papers and guidance notes.

Next Steps
Further research strategies for increasing urban cycling 
adoption would be beneficial. The research sample could 
be increased in order to generalise the research findings 
for the entire population of the United Kingdom.
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UN-HABITAT Review, Urban Mobility

Project Director
David Singleton

Project Manager
Susan Claris

Arup Team
Transport Planning (UK)

Partners
UN Habitat

Summary
Every two years United Nations Habitat publish their 
Global Report on Human Settlements - one of the world’s 
premier reports on conditions and trends in the world’s 
cities and human settlements. Arup was approached to 
review the 2013 report on Urban Mobility. 

Value 
This review was a valuable opportunity to demonstrate 
Arup’s view on the importance of urban mobility in 
a high-visibility forum. This opportunity provides a 
platform for Arup to reach out to the UN and its various 
divisions, and seek additional opportunities to contribute 
to this field.

Next Steps
Further dissemination of the findings, both internally and 
externally. 
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Shaping Ageing Cities through Sustainable Planning 

Project Director
Mauro Oliveri

Project Manager
Stefano Recalcati

Arup Team
Masterplanning and Urban Design (Italy)

Partners
The project collaborates with a number of related and 
interested partners, including NGOs and organisations 
such as Help Age International; external companies 
in key sectors such as Systematica (Transportation) 
and Intel (Communication and information); and the 
Politecnico di Milano

Summary
By 2050, when 70% of the population is predicted to 
live in cities, the number of people over the age of 65 
is expected to triple to 2 billion – 22% of the total 9.7 
billion population. This project aims to analyse the main 
topics related to ageing in cities, including transportation, 
income, social inclusion, and ICT. With a focus on Italian 
and Japanese cities, it makes use of data comparison, 
stakeholder consultation, urban analysis, and collecting 
of best practices in order to define a list of smart actions, 
sustainable policies and design solutions that could shape 
healthy cities and age friendly neighbourhoods.

Value 
This project creates collaborations with leading partners 
within the field of ageing and it takes a holistic view, 
bringing together various perspectives and factors such as 
research and policy. 

Next Steps
This project develops clear measurable guidelines on 
the development of ageing cities providing a knowledge 
platform to ensure the findings are accessible to potential 
users.
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Predictive Movement and Connectivity Planning

Project Director
Stefan Sanders

Project Manager
Andrew Jenkins

Arup Team
Planning (UK)

Summary
This projects aims to develop Arup’s masterplanning 
and urban ‘placemaking’ skills through the development 
of pedestrian and cycling predictive movement and 
connectivity modelling. This adds value by helping 
the masterplanners and urban design specialists to test 
their proposals in the context of how quality spaces fit 
together, how people move around and how populated 
spaces and routes are. This is not about pedestrian 
capacity modelling but about developing quality and 
well-used pedestrian and cycling connections.

Value 
Clients are increasingly talking about “placemaking” 
– the development of quality spaces and places and the 
combination of transport access and urban design, putting 
people and access first and developing the infrastructure 
around their needs. 
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Delivering a Driverless World

Project Director
John Eddy

Project Manager
Ellen Greenberg

Arup Team
Planning (USA)

Partners
Principal partner is Autodesk with participation from one 
or two graduate students from the Department of City 
and Regional Planning at the University of California at 
Berkeley

Summary
This project aims to create a uniquely Arup vision 
of the transformative design impacts brought on by 
the emergence of autonomous vehicles within the 
“transportation system of the future”. The vision is of an 
autonomous, non-polluting and shared urban vehicle fleet 
that utilizes data for predictive and real-time responses 
to supply (the transportation system) and demand (the 
travel needs and desires of people, goods and services). 
The project aims to assess the impact that driverless 
world may have on specific city asset classes such as 
airports, retail and healthcare. These visions and models 
are visualised and presented with the help of Autodesk to 
show the transition of an asset and the transformation of 
the built environment as driverless technology becomes 
ubiquitous. 

Value 
The project provides value in the areas of thought 
leadership, project creation and new expertise aligned 
with Arup Group Strategy around mobility and “Cities 
and Everything in Them”. 

Next Steps
This project deepens our connections with a community 
of forward thinking clients and collaborators, offering the 
potential for product development and development of 
unique offerings.
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An Index for Age-healthy Cities

Project Director
Penny Hall

Project Manager
Georgia Vitale 

Arup Team
Planning (Australia)

Partners
Academics and students from the University of New 
South Wales; a PhD student from the George Institute for 
Global Health, University of Melbourne; an academic 
of the University of Notre Dame; and a professor of the 
University of Tokyo  

Summary
This project develops an index of age-healthy cities, 
applies the index to three cities and showcases the results 
through an interactive online platform. The aim of 
developing the index is to support information exchange 
between cities; encourage global discourse around age-
healthy cities; provide a source of inspiration for design 
considerations for the design of age-healthy cities; and be 
a platform for communication to the public and decision 
makers. A team has been hand-picked based on previous 
work encompassing the intersection of health and city 
design, academic rigour in undertaking surveys, current 
research practices, definition of metrics, and aggregating 
metrics to indicators.

Value 
An Index for Age-Healthy Cities continues to reinforce 
Arup’s emphasis and commercial offer on cities and city 
shaping projects. 

Next Steps
This project captures and disseminates some of the 
accumulated knowledge and expertise of experienced 
practitioners and academics in the field of ageing and 
healthy cities.
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Night-time Design in an Ageing Society

Project Director
Leni Schwendinger

Project Manager
Joana Mendo

Arup Team
Lighting (New York, Berlin), Planning (Colombia)

Partners
London School of Economics, and locally in Guatavita 
the main partner is Fundación Despacio with support 
from a local development bank Findeter S.A. Work is 
also undertaken with lighting and software manufacturers 
to develop and test prototypes. 

Summary
Illumination significantly affects the elderly population 
in public spaces. This pilot study involving Arup 
lighting designers, ageing specialist Pam Turpin, and 
sociologists and ethnographers from the London School 
of Economics (LSE) , explores the qualities of light 
and social relationships in night-time public spaces. 
Demographically, the research is especially focused 
on how the elderly inhabit the sidewalks, plazas and 
“Mercados”, with study undertaken in Guatavita, 
Colombia. This study aims to develop methodologies and 
applications to increase the range and duration of visitors 
during the discretionary evening hours. The focus is on 
simple, innovative, easy-to-adopt lighting interventions, 
which must be repeated in a district pattern to be most 
effective.

Value 
This project re-thinks the future of lighting masterplans, 
strategies, and urban lighting designs and in particular for 
ageing societies. 

Next Steps
This knowledge is a valuable addition within Arup 
infrastructure and planning disciplines and can be offered 
externally to governmental bodies, municipalities, public/
private partnerships, developers, and energy utilities. 



City Growth

“The growing pains of cities are being felt across the globe. In many cases the historic 
attempts to harness their spread (greenbelts, ring roads, river and coastal edges) are 
being breached, bridged, reclaimed or simply leapfrogged.”

Arup Cities Strategy 2015

Cities around the world are growing; they are expected to house increasing numbers 
of residents, provide more and more services and become better connected. This city 
growth creates several pressures that cities try to solve through measures such as new 
towns, urban densification, redistribution or regeneration. However, growth also presents 
numerous opportunities. A characteristic of successful and enduring city growth is 
the investment in infrastructure that has multiple outcomes. In the age of constrained 
fiscal capacity Arup is helping cities discover the value of ‘meaningful infrastructure’ 
in the context of growth. Through its integrated urbanism methodology Arup places 
infrastructure at the heart of urban expansion.

Cities Research Review 2015
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2015

What Works Centre for Local Economic Growth 

Project Director
Joanna Rowelle

Project Manager
Lynne Miles

Arup Team
Planning (UK)

Partners
London School of Economics, 
Centre for Cities, BIS, DCLG, and ESRC 

Summary
Arup, with the London School of Economics and the 
Centre for Cities, has been chosen to take forward the 
What Works Centre for Local Economic Growth. The 
Centre gathers, evaluates and disseminates evidence 
across a wide spectrum of interventions that promote 
local economic growth such as employment, skills, 
regeneration and transport initiatives. It is funded by 
the ESRC, the Department for Business, Innovation and 
Skills (BIS), and the Department for Communities and 
Local Government (DCLG) and aims to significantly 
improve the use of evidence in the design and delivery of 
policies for local economic growth and employment. 

Value 
The What Works Centre for Local Economic Growth 
is the first of four such centres. The world leading 
network of centres will provide robust, comprehensive 
evidence to guide decision making on tackling crime, 
promoting active and independent ageing, effective early 
intervention, and fostering local economic growth.

Next Steps
Through the Centre, continue working with decision 
makers and practitioners working in, and with, local 
economic partnerships, cities and local authorities, who 
are responsible for the generation and use of evidence.
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A Tale of Two Cities

Project Director
Jerome Frost 

Project Manager
Joanna Rowelle

Arup Team
Planning (UK)

Partners
The London School of Economics will act as a critical 
reviewer in this project. 

Summary
This research project examines how cities can create 
more powerful economic regions by combining their 
strengths while still keeping their unique offers. It 
will determine where these relationships are already 
successful across the globe and what infrastructure, 
leadership and initiatives work best. In this time of 
globalisation where connectivity and economic resilience 
are leading the agenda, the notion of combined super 
cities is a contemporary way of thinking spatially about 
economics.

Value 
A spotlight will be shone on economic planning and how 
it can help shape stronger economies, a core value of 
Arup’s to shape a better world.

Next Steps
Continue research and disseminate the findings through 
publications and events. 
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CityGen: Multi-criteria and Growth Options Analysis Tool

Project Director
Jerome Frost 

Project Manager
Jurgen Happ

Arup Team
Masterplanning and Urban Design (UK)

Partners
This tool is mainly being developed within Arup in order 
to own and solely use it in the future

Summary
The aim is to offer a tool, CityGen, as part of our Cities 
consulting service and possibly as a free standing 
application. It combines multi criteria analysis of city 
data with an input interface allowing to test different 
growth scenarios intuitively and quickly. Through a 
modular approach the tool can be tailored to a range of 
client groups. 

Value 
Currently, there is a clear lack of a tool to integrate multi 
criteria and growth scenario analyses with GIS.

Next Steps
Powerful data analyses and scenario testing tools for 
cities are necessary for cities governments as well as 
large scale investors, such as pension funds.
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Modelling the Productivity Impacts of Inter-city Connectivity

Project Director
Stefan Sanders

Project Manager
Stephen Bussell

Arup Team
Transport Planning (UK)

Partners
This is a collaborative projects with Leeds University, 
which also culminates in the PhD of one of its students. 

Summary
This projects is a collaboration with a doctoral student 
from Leeds University. The project aims to improve the 
economic modelling and appraisal of improved inter-
city connectivity. It does so by identifying how much 
increased productivity through city specialisation will 
increase transport user benefits. It then uses this research 
to develop a dynamic model of inter-city transport and 
economic movement including city specialisation, from 
first principles using a system dynamics approach that 
could be used across a number of applications. 

Value 
The value of this project lies in the development of high 
speed rail globally and it promoting better intercity 
connectivity, facilitating improved productivity and 
agglomeration. It will also draw attention to improving 
inter-city connectivity in the North of England as a 
means of creating the Northern Powerhouse with a 
unified economy and labour force.

Next Steps
As more countries around the world explore high speed 
rail, being able to more accurately quantify the wider 
benefits that result will enable Arup to support city clients 
more effectively. 
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Rejuvenating Urban Highways

Project Director
Robin Lee

Project Manager
Joe Clabour

Arup Team
Transport Planning, Civil Engineering and Landscape 
Architecture (All UK)

Summary
This project seeks to document evidence in support of 
emerging highway design principles which facilitate 
enhancements to the urban realm without compromising 
operational performance of the transportation network. 
Various traffic interventions are tested for effects on 
traffic flow, localised environmental benefits, and cost 
with regard to reconstruction and future maintenance. 

Value
This research develops Arup’s capacity to design and 
lead delivery of highway-centric urban improvement 
schemes, strengthening relationships with existing and 
potential clients. Furthermore, by developing a replicable 
approach, Arup’s is at the forefront of delivering 
innovative traffic design solutions. 

Next Steps
The research from this project has been used to develop 
shared space designs for Leicester City Council (as 
shown above).
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Opportunities in Urban Mobility

Project Director
Marta Fernandez

Project Manager
Claire Hughes

Arup Team
Foresight + Research + Innovation (UK) 

Summary 
Urban mobility is a strategic business priority for Arup; 
featuring strongly in the new corporate strategy. This 
research uses interviews and case studies to identify 
emerging practices and technologies, with a focus 
on Arup led projects. New areas of opportunity are 
determined. 

Value
Mobility case studies, both external and Arup-led are 
collected and arranged thematically. This collection 
of case studies can be used as a resource to share 
knowledge across the different regions, providing insight 
into external initiatives that others are doing as well as 
emerging technologies and solutions. These case studies 
also capture the latest research and thinking in this area. 

Next steps 
Identify future Arup projects and potential collaborations.
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Central to Eveleigh Urban Transformation

Project Director
Richard Sharp

Project Manager
Ranelle Cliff

Arup Team
Planning (Australia)

Partners
UrbanGrowth NSW, Grimshaw Architects

Summary
Arguably the most complex urban transformation taking 
place in Australia. The renewal of an underperforming 
part of Sydney is being led by UrbanGrowth NSW, a 
new government agency taking a bold approach to the 
transformation of 87 ha of government-owned land.
The Central to Eveleigh (C2E) corridor sits at the 
southern end of Sydney’s CBD and has been largely 
reserved from development by over a century of rail use. 
The challenge is similar to those facing other cities - from 
addressing severance issues created by infrastructure to 
lack of housing affordability and diversity. 

Value
Central to the strategy is the need to improve connections 
to ensure C2E is at the heart of Sydney in the future: 
connecting communities across the railway corridor, 
universities with knowledge economy employment, and 
connecting history and culture to realise the Indigenous 
EORA journey. 

Next Steps
As lead consultant, we are working with our partners, 
the community and stakeholders to bring the best global 
and local strategic city thinking to develop a framework 
plan for the C2E corridor and wider area. With the city’s 
population expected to almost double in the next 40 
years, Sydney faces the issue of going up or out. C2E is 
seen as important in addressing these strategic city issues. 



City Regeneration

“City growth is not universal. At any given moment cities across the globe are 
experiencing different stages of their evolution. [...] Arup is working across the globe 
to provide solutions to the issues of urban contraction and the rediscovery of economic 
diversity.”

Arup Cities Strategy 2015

A more sustainable urban future cannot be achieved without recognising the vital 
function that the natural evolving environment performs within cities. This living green 
infrastructure impacts economic prosperity, health and well-being overall. But cities are 
alive with more than just green spaces; they are constantly growing and evolving. Arup 
explores how to maintain comfort in cities through effective masterplanning, retrofitting 
and design. By combining an analytical approach based on modelling the urban  
design process with a deeper understanding of the influence on urban life, Arup is 
helping to establish cities that are alive and prospering both today and in the future.

Cities Research Review 2015
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ECODISTR-ICT, a Model for District Retrofitting

Project Director
Paul Coughlan

Project Manager
Laurens Tait

Arup Team
Masterplanning and Urban Design (Netherlands)

Partners
Social housing Associations, Project Developers, 
Energy Agencies, Municipalities of Antwerp, 
Stockholm, Valencia, Rotterdam & Warsaw. 

Summary
Tackling the retrofitting of Europe’s existing building 
infrastructure is of great importance in meeting climate 
change deductions. This project develops a tool to 
assist decision making with regard to the retrofitting 
and renewal of existing districts and buildings; support 
is provided by the European Commission’s FP7 
programme.

Value
This project helps tackle the retrofitting and renewal of 
large European districts in a coordinated manner. It also 
connects principal decision makers in urban districts, 
each with varied perspectives and time programmes, 
to reach a coordinated approach. As the partners come 
from various backgrounds, ranging from social housing 
associations and project development companies to 
municipalities, this collaborative approach allows for 
benefits from economies of scale while also optimising 
decision making. 

Next steps 
Effective dissemination of the work and increased 
collaboration with city stakeholders. 
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Retrofitting City Infrastructure

Project Director
Andrew Lloyd

Project Manager
Chris Birkett

Arup Team
Infrastructure (UK)

Summary
While the retrofitting of individual buildings helps 
improve insulation and energy consumption, such 
projects are of greatest benefit to the environment 
if conducted at a city-wide scale. This project aims 
to collect existing retrofitting projects with Arup 
involvement that take a city-wide or infrastructure-
oriented stance. Regional leaders are targeted in relevant 
sectors in order to achieve the most extensive possible 
overview of projects. Projects are then collated into a 
catalogue to assist future work. 

Value
This study identifies areas for further research.

Next Steps
This study identifies areas where further research would 
be useful. Research into the processes used will improve 
reliability and reduce costs for clients in the long run. 
This research will also improve clients’ understanding of 
the new methods, which will in turn promote further use 
of the discussed retrofitting techniques.
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Buildings Challenge 2011, Cities and People

Project Director
Aidan Hughes  

Project Manager
Mayra Madriz

Arup Team
Masterplanning and Urban Design (USA) 

Partners
Institute for Environmental Entrepreneurship, University 
of California

Summary
The interaction of individuals and communities with 
the built environment often does more to promote low-
carbon cities than technological solutions alone. Arup 
explores this issue in further detail through a research 
project with an external non-profit organisation in 
California. A number of research questions are posited 
and addressed through extensive reviews and a white 
paper. Findings are further disseminated through 
presentations and meetings between Arup Global 
Research and the University of California. 

Value
Understanding how these principles connect to Arup’s 
work assists future projects. The work helps enhance 
recognition of Arup as a thought leader in this area, 
potentially giving the organisation an edge in terms of 
broader social contexts. This project also develops in-
house capabilities for working with city stakeholders, and 
establishes connections with external organisations. 

Next Steps
Continue to disseminate knowledge gained form this 
initiative both internally and externally. 
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Re-Visioning Our Communities with Living Green Infrastructure

Project Director
Vincent Lee

Project Manager
Adam Friedberg

Arup Team
Buildings and Infrastructure (USA)

Partners 
Green Roof for Healthy Cities (GRHC), Ryerson 
University and Waterfront Toronto

Summary
A number of cities in the U.S. have committed to 
redeveloping their communities with a focus on green 
infrastructure solutions. This project uses GIS to 
establish a process of developing city and regional scale 
frameworks that could support these cities. 

Value
The project provides an understanding of the advantages 
and challenges associated with deploying green 
infrastructure in coastal areas where design criteria are 
typically not favourable. It also helps quantify the value 
of green infrastructure at a conceptual level to articulate 
the benefits to affected communities beyond water 
quality and flood control.

Next Steps 
Promote Arup as experts in Green Infrastructure. 
Work with GRHC, Waterfront Toronto, Environment 
Canada, Ryerson University and other organisations to 
leverage our knowledge regarding the benefits of green 
infrastructure. 
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Lighting in the Urban Age, An Integrated Approach

Project Director
Florence Lam / Arfon Davies

Project Manager
Emily Dufner

Arup Team
Lighting (UK & Europe)

Partners
The Lighting and Urban Community International 
(LUCI), The Bartlett School of Architecture, LSE Cities

Summary
As lighting and urban designers, it is important that we 
invest in research to be able to offer current, informed 
advice for both existing and future clients, as the 
urban population increases dramatically. This project 
improves our knowledge of the social, economic, and 
environmental drivers and implications of strategic 
lighting design for both existing and new cities. The final 
result is a white paper that documents current trends, 
outlines a proposed design methodology, and includes 
case studies to highlight the role that lighting can play to 
achieve wider urban design goals such as attracting new 
residents, promoting social interaction and minimising 
crime. 

Value
This project provides a document that outlines our 
approach to strategic urban lighting design and a tool to 
discuss with thought leaders, the design community, and 
prospective  clients.  

Next Steps
Research applications have been approved to work more 
closely with research partners on how small lighting 
interventions can have a big impact (The Configuring 
Light Programme at the London School of Economics) 
and on creating a tool for evaluating the success of 
installed projects based on Arup’s SPEAR & Mass 
Motion tools.  
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Design Interfaces, Relational Urban Models

Project Director
Ian Carradice

Project Manager
Eduardo Rico

Arup Team
Civil Engineering (UK) 

Partners
Shenzhen University, Relational Urbanism Ltd and 
Harvard University

Summary
This research aims to develop and illustrate a new tool to 
aid the Masterplanning process for large-scale complex 
projects based on the use of Relational Urban Models 
(RUM).

Value
The RUM enables the rapid technical and visual 
assessment of urban massing while taking into account 
a variety of constraints including economic, traffic, 
engineering and environmental. The model can be 
applied to 3D concepts that may be designed by others 
and hence offered as a sub-consultancy to architects 
and urban planners. The project develops the tool and 
illustrates how it could be used on two current initiatives, 
one in China and the other in Brazil. 

Next Steps 
Communicate the use of the Relational Urban Model for 
urban designers and city planners as a new service for the 
initial stage of the Masterplanning process.



Host Cities 

“Major events and exhibition events have the capacity to change a city’s global profile. 
Social media and the broadcast revolution mean events of recent times have reached 
global audiences like never before. The successful events have used this reach to 
achieve bold and ambitious outcomes that go far beyond the sporting spectacles at their 
core.”

Arup Cities Strategy 2015

Major events such as World Cups and Olympic Games have the potential to help cities 
transform themselves, regenerating districts, boosting the economy and improving 
connectivity, all while promoting themselves on the World Stage. However, such events 
also apply huge pressures on cities and demand significant actions to be taken. Each 
Host City must respond uniquely according to their own needs, means and priorities. 
With extensive experience in city-wide development, Arup adopts a broader view on 
the impact and potential of such events. The aim is to achieve the greatest value for 
citizens, organisers and sponsors alike and support host cities across all stages of their 
events from bidding, through to delivery and legacy planning. 

Cities Research Review 2015
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2015Host Cities

Transport Coordination Centre, London 2012 Olympic Games 

Project Director
Stephen Pollard

Project Manager
Sam Walsham 

Arup Team
Operations Consulting (UK)

Partners
Transport for London (TfL)

Summary
In the build up to the London 2012 Olympic games, this 
projects delivered the world’s first transport coordination 
centre (TCC) together with Transport for London (TfL). 
The 130-person, 24/7 centre was required to function 
seamlessly from day one and provide transport-related 
Games information and national coordination. The 
centre enabled multimodal transport operators to sit and 
work together, making joint real-time decisions. Success 
depended on the development of a people-focused 
solution that can provide end-to-end service to users. 

Value 
By developing a vision with TfL and numerous transport 
operators, Arup meticulously defined the behaviour 
critical to the TCC’s success and developed a rigorous 
recruitment and selection procedure to secure and embed 
the right skills

Next Steps
Disseminate the success and learnings of the project, 
which played a pivotal role in arguably the most 
successful national Games transport operation ever. It 
dealt with record tube ridership and, on certain days, over 
600,000 ticketed spectators in London.  
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CO2 Benchmark for Sports Structures 

Project Director
Jim Burridge

Project Manager
Sarah Kaethner

Arup Team
Buildings (UK) 

Partners
UCL and Spend Network

Summary
This project builds on successes in CO2 calculation 
and coordination and benchmarking of previous Arup 
projects. It extends and applies this knowledge to sport 
structures and their sustainability including looking 
at the full life cycle, flexibility, proprietary systems, 
regional data and so on. In doing so, it establishes an 
understanding of the embodied and operational CO2 for 
different sports buildings.  

Value 
This topic is very much in the public domain with a 
need existing to build up on CO2 benchmarks for all 
businesses. Develops expertise in the market of sports 
structures, where special attention is paid to legacy and 
sustainability.

Next Steps
Disseminate and promote findings and developed 
benchmarks and calculator. 
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Prefabricated Sports Venues 

Project Director
David Twiss

Project Manager
Paul Aspinall

Arup Team
Buildings (UK)

Partners
Laing O’Rourke

Summary
This projects aims to identify and develop proposals for 
affordable, reusable and potentially relocatable sports 
venues. In doing so, it explores whether designs can 
be created that are easily replicated and predominantly 
manufactured off-site for quick and cost effective 
assembly anywhere in the world. It furthermore aims 
to identify partners, including contractors, that would 
be interested in developing the designs and technology 
further. 

Value 
In collaboration with the right partners, this concept 
could provide both commercial benefits and also satisfy 
a social benefit within the UK and globally. Manufacture 
and assembly of venues off site fits the agenda for 
sustainable buildings worldwide.

Next Steps
Further develop concepts, designs and partner relations, 
and disseminate while consulting with experts. 
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London 2012 Travel Diary and Behavioural Research  

Project Director
Chris Rooney

Project Manager
Simon Camm

Arup Team
Arup Digital (UK)

Summary
This projects undertakes a Travel Diary Survey of Arup 
staff attending the London 2012 Olympic and Paralympic 
games in order to obtain detailed information of the 
entire spectator experience and journey, from home 
to event and back home. The project makes use of 
smartphone technologies to collect data and identifies 
approximately 160 staff to take part. This survey is 
consistent with and complements the Arup Fever Pitch 
initiative, which concluded that fans fall in love with 
venues with a heritage, but ergonomics, usability and 
access shape the entirety of the experience.

Value 
This project assists in enhancing the event day 
experience for tens of thousands of fans. It comprises 
of considerations ranging from crowd modelling to 
acoustics; from transport to seating.

Next Steps
Continue to disseminate learnings and detailed transport 
and event related data, providing valuable information 
for our crowd movement and public transport planning 
disciplines and enabling us to understand how fans view 
venues, facilities and transport, and how this relates to 
the whole event day experience. 
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Leaving a Digital Legacy post Mega Event 

Project Director
Léan Doody

Project Manager
Nicola Walt

Arup Team
Arup Digital, Smart Cities (UK)

Summary
Investment in digital technology to support major 
events is increasing, with budgets typically reaching 
over US$1 billion. These investments have, to date, 
been made without a clear legacy plan. Host cities 
struggle to continue operating digital infrastructure, 
such as underground telecommunication cables, 
broadband internet, electronic ticketing systems and 
media broadcasting. The digital skills required to design, 
construct and operate this infrastructure are usually 
imported rather than home-grown. This project defines 
an approach for a mega event organiser to create a legacy 
that includes digital infrastructure as well as jobs.

Value 
This project is the first to define the value of a digital 
legacy for a major event. Usually the value of digital is 
thought of in terms of immediate benefits for the event, 
such as connectivity or data-driven insights. This project 
defines longer term benefits including the creation 
of digital skills, jobs and business activity in sectors 
prioritised by the host nation’s economic plan. 

Next Steps
Continue to support the delivery of a digital legacy for 
this particular mega event., using our understanding of 
the process and skills required.
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A Better Event through Fully Integrated Digital Masterplanning

Project Director
Neil Walmsley

Project Manager
Huda Shaka 

Arup Team
Arup Digital, Security, Transport, Logistics & 
Operations, Crowd Modelling, Utilities, Sustainability 
(Global)

Partners
HOK architects

Summary
Our client’s successful bid for a major event in the 
Middle East had many strengths including the concept 
of the ‘Augmented Event’ which put digital services at 
the centre of the event strategy. This, in turn, will change 
how major events are delivered in the future. It identifies 
how visitors, contributors and the rest of the world can 
get involved before, during and after the event as well as 
enhancing their experience whilst on site and in country. 

Value 
By integrating digital design into the stage of concept 
masterplanning, the Arup Smart Cities team supports 
design teams to include digital solutions. The team looks 
at innovative solutions for an enhanced experience for 
key users such as the Visitor, the Contributor and the 
Asset Manager. The event is also studied as a catalyst for 
the city itself. By bringing multiple disciplines together, 
fully coordinated designs are delivered that reduce cost 
and enhance user experiences unique to the event itself.

Next Steps
The Smart Cities strategy and Digital Masterplan have 
been developed conceptually. The next steps include 
developing business cases for more solutions, integrating 
digital solutions into the design stage, delivered through 
the development of the design guidelines, procurement 
strategy, innovation strategy and reference architecture. 



City Operations

“Arup’s City Operations teams have evolved [...] to combine community and political 
engagement with urban design, planning, city management and big data analysis 
to deliver integrated leadership of regeneration programmes, city operations and 
infrastructure development.”

Arup Cities Strategy 2015

City operations — including resource management, governance and funding — is a 
complex task that must be integrated into the overall decision making of a city. Its 
stability is strongly affected by factors such as climate change and a growing urban 
population.  Yet the city and its citizens rely upon it to function and grow. Arup uses 
specially developed tools, frameworks and models in conjunction with years of 
experience to guide decision makers and stakeholders through the process of managing 
and maintaining a city’s functionality. This expertise also enables the design and 
implementation of techniques and approaches to improve urban resilience and well-
being. 

Cities Research Review 2015
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2015City Operations

World Bank Waste Planner

Project Director
Fiona Cousins

Project Manager
Adam Friedberg

Arup Team
Resource and Waste Management (USA)

Partners
World Bank 

Summary
To support the development of more environmentally 
appropriate and cost-effective waste management 
practices in cities, a decision-support tool is developed 
collaboratively by the World Bank and Arup. The aim of 
the tool is to help local policymakers identify and collect 
the data most critical to the waste planning process and 
to also help cities benchmark their solid waste generation 
rates and programme performance against peer cities. 
The tool also helps policymakers evaluate alternative 
solid waste management strategies accounting for their 
local context and capacity. It also serves as a repository 
of case study information. The tool uses World Bank and 
Arup data. 

Value 
The tool and tool information is available to Arup staff 
and the project gives Arup access to SOLID (a solid 
waste data collection tool recently developed by World 
Bank staff) and CCAC (Climate and Clean Air Coalition 
to Reduce Short Lived Climate Pollutants, an emissions 
quantification tool for the solid waste sector).

Next Steps
Disseminate findings and tool internally within Arup. 
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Water Sensitive Cities, an Arup Interactive Tool

Project Director
Justin Abbott

Project Manager
Paul Simkins

Arup Team
Infrastructure and Water (UK) 

Summary
There is growing recognition that water must both be 
managed in a more integrated way and placed at the 
heart of regional, city and neighbourhood-scale planning 
and design. The aim of this project is to develop a portal 
which Arup staff can use to engage clients on core issues 
around water and the city. 

Value
The initiative enables Arup water projects to be gathered 
and mapped against benefits delivered and catchment 
areas. The project also facilitates numerous discussions 
with other disciplines during the consultation phase. 
Draft documents are already feeding into further 
investment projects linked to mapping water and green 
infrastructure.

Next Steps 
Share this expertise on water issues, highlighting the 
issues that may impact projects and businesses.
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A Water and Energy Design Prioritisation Tool for East Asian Cities

Project Director
Fergal Whyte

Project Manager
Rowan Roderick-Jones 

Arup Team
Water and Infrastructure
(USA and Hong Kong)

Summary
This project develops a method to prioritise capital 
investment for energy and water efficiency as well as 
alternative supply projects with a specific focus on Asian 
Megacities (Hong Kong and Manila). 

Value
A deeper knowledge is created of the broader 
implications of energy and water utility delivery and 
planning for existing clients. It also makes significant 
improvements and updates to the earlier version of the 
Water and Energy Resource Characterization Model 
(WERCM).

Next Steps
Provide a regionalised tool for our engineers to improve 
design choices.
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FREVUE (Freight Electric Vehicles in Urban Europe)

Project Director
Darren Briggs 

Project Manager
Rebecca Goldberg 

Arup Team
Operations Consulting and Arup Digital (all UK) 

Summary
FREVUE (Freight Electric Vehicles in Urban Europe), an 
EU funded project, is looking into the electrification of 
supply chains in eight cities to demonstrate the benefits 
of electric vehicles operating last mile freight movement 
in city centres. FREVUE will see demonstrator projects 
running in eight countries, drawing on the expertise 
of over 30 partners. Arup, working with The Crown 
Estate and Land Securities, is looking to establish new 
consolidation centres for end-users with significant 
logistics delivery demands. 

Value
Arup is leading one of two London projects which aims 
to deliver significant traffic reduction and improved air 
quality. 

Next Steps
Continue research and work with FREVUE network as 
more cities join, and disseminate findings both internally 
and externally. 
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Sustainable Urban Development in China,
an Integrated Resource Management Approach

Project Director
Michael Kwok

Project Manager
Jie Liang 

Arup Team
Masterplanning (China) 

Summary
Although China is achieving great success in economic 
growth, it faces severe environmental challenges. Limited 
dialogue between urban planners and engineers creates 
obstacles to implementing eco-cities and low carbon 
approaches. The Integrated Resource Management 
Approach (IRM) aims to link urban planning with 
engineering. 

Value
This project creates value by promoting collaboration 
between the urban planning and technical teams. It also 
improves comprehensive project management in urban 
development and enhances capacity in integrated design.

Next Steps
The tools developed will be used by the Shanghai 
Planning team for projects. In the future, the initiative 
will also provide Arup with the design capacity 
to integrate internal resources towards our goal in 
sustainability.
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2015City Operations

New Songdo City Canal, Collaborative Research

Project Director
Steven Lesser

Project Manager
Tom Salville

Arup Team
Infrastructure (UK) 

Partners
Hanyang University 

Summary
Arup has been involved in the concept, design and 
construction stages of a sea water canal in New Songdo 
City in South Korea. During the project, a need for 
specialist local advice was identified with regard to 
water quality, ecology, biodiversity and operation and 
maintenance of the canal. Arup produced a Request 
for Proposal and advised on the appointment of a 
team from Hanyang University for a 15-month study 
including monitoring, reporting and advising on the 
design, operation and maintenance of the ecology and 
water quality of the canal. Arup worked with the team to 
produce a collaborative research paper on the study. 

Value
This project provides Arup with an opportunity to forge 
links with Hanyang University.
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2015City Operations

HierSynth Dataset Creation

Project Director
Alejandro Gutierrez

Project Manager
Alvise Simondetti 

Arup Team
Foresight + Research + Innovation (UK) 

Partners
Imperial College

Summary
The Hiersynth conceptual research project focuses on 
Urban Design and Masterplanning. It examines ways 
to effectively explore the design space using multiple 
models, while keeping abreast of new design iterations 
from architects. The HierSynth computational framework 
was developed to automate and integrate models and to 
enable scenario based design space exploration. 

Value
This project helps to forge further links between the 
mathematical (IRM) and visual (AutoCAD) domains of 
Arup. These tools can aid the design process at earlier 
stages. The developed platform also enables a deeper 
quantitative insight, allowing design space exploration 
driven by practitioners. 

Next Steps
Continue to demonstrate the applicability of this model 
within Arup. Show designers how the framework can 
aid visualisation. Apply Hiersynth to work on smart 
cities and buildings, particularly through BIM model 
integration. 
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2015City Operations

Researching Standards in City Modelling

Project Director
Jim Johnson 

Project Manager
Simon Mabey

Arup Team
Infrastructure (UK)

Partners
University of Liverpool 

Summary
This MPhil research looks at the role of modelling in 
cities, particularly within the public sector. It explores 
current standards in city data (City GML) and how 
these might be expanded further to support ‘4D city 
modelling’. 

Value
Expanding our understanding of emerging international 
standards helps to safeguard Arup investments in 
modelling tools. The ability to efficiently construct city 
information models will add value to many existing 
business areas. As our systems develops, we can 
explore and communicate more challenging engineering 
solutions. 

Next Steps
Complete the research and use findings to develop 3D 
modelling skills in Arup.



Digital Cities 

“In the 21st Century, cities are being transformed by cloud technology, smartphones, 
the Internet of Things and open data. We advise our clients on how digital technology 
can be applied to cities to improve economic performance, resource efficiency, climate 
change mitigation, operational efficiency as well as delivering a great place to live and 
work. We help our clients to define how much to invest, when to invest and how much 
value they can get from being ‘smart’.”

Arup Cities Strategy 2015

Developments in digital technologies have enabled them to be used to improve various 
aspects of city life, growth and management for city operators, decision makers and 
citizens. Nearly ubiquitous digitisation is introducing seamless, easy ways for citizens 
to engage with cities and the services they provide. Furthermore, the ability to collect, 
analyse and convert large quantities of data has also had a significant impact. Real-time 
feedback and control present immense potential particularly within energy management 
and sustainability. By developing competencies in the design and operational 
application of sensors, actuators and analytical models, Arup is becoming a hub for 
urban information architecture as well as a leader in advising our clients on digital 
interactivity and engagement in cities. 

Cities Research Review 2015
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2015Digital Cities

Resilience through Smart City Initiatives

Project Director
Garry Banks

Project Manager
Alison Ball

Arup Team
Infrastructure (UK)

Partners
ThinkLab at Salford University

Summary 
This project builds on the City Resilience Index. 
Supporting the creation of a set of resilience indices to 
be applied globally, this project aims to explore global 
resilience indicators, the data that is to be measured, 
and possible data gathering processes. Working with a 
number of cities across different regions, the research 
identifies data gaps and metrics and analyses data 
sources.  Exploring alternative approaches such as real-
time tools and linking a ‘smart’ approach to measure city 
performance can help identify emerging issues as they 
develop. 

Value
This data and Smart Cities driven project develops the 
City Resilience Index further, and tests and investigates 
the data processes required to make the indices globally 
applicable. Understanding the performance of a number 
of city systems and population behaviours can contribute 
to a more detailed and opportune understanding of the 
resilience of a city.

Next Steps 
Further explore the operationalisation of resilience 
through the current and emerging sources of data in 
cities. 
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2015Digital Cities

Framework for Future Interactivity in Cities 

Project Director
Raj Patel

Project Manager
Francesca Birks

Arup Team
Arup Digital (USA), 
Foresight + Research + Innovation (USA)

Partners
Samsung

Summary
This collaborative project with Samsung aims to create a 
vision and framework for interactivity in cities in order 
to gain a better understanding of how the digitisation 
of urban experiences and digital infrastructures impact 
the development of the built environment. Research is 
collected in two cities, which is used to test the vision 
and proposed interaction model. This vision and model is 
iteratively developed and refined through user feedback 
and field results and observation, and finally transformed 
into a published framework for future interactivity in 
cities. 

Value 
This collaborative project with Samsung provides Arup 
with a means for exploring, developing, and testing a 
vision and an approach for our involvement in shaping 
the future of interactive cities.

Next Steps
Continue development of the vision and framework and 
disseminate results internally and externally. 
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2015Digital Cities

Creating a Smart City through Internet of Things

Project Director
Andrew Maher

Arup Team
Foresight + Research + Innovation (UK), 
Arup Digital (Australia)  

Partners
University of Melbourne and Australian Urban Research 
Infrastructure Network.

Summary
Collecting data, making sense of data and converting 
data into usable knowledge are critical in creating Smart 
Cities of the 21st century. This project delivers smart, 
innovative methods of urban monitoring using ubiquitous 
sensing and data analysis for city management and 
sustainability.

Value
This project enables Arup, together with the City of 
Melbourne, to test devices and methods of data capture 
for cities. The initiative creates valuable relationships, 
including with the large IBM research team at the 
University of Melbourne.

Next Steps 
Continue working with international researchers and 
establish work with a C40 city to investigate new 
methods of urban monitoring and analysis. 
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2015Digital Cities

Smart Cities, Analysing Government Technology Expenditure

Project Director
Lean Doody

Project Manager
Nicola Walt

Arup Team
Arup Digital (UK)

Partners
UCL and Spend Network

Summary
To help city governments realise the full potential of 
digital technology, more information is needed on 
how investments in digital services and infrastructure 
components should be made. Improvements in the 
transparency of government spending, particularly in the 
UK, provide an opportunity to gain insights into existing 
public sector investment in digital technologies. This 
research analyses raw public procurement data in the UK 
and other countries with the aim of better understanding 
city government investments in digital technology and 
informing their future investment decisions. Based on 
this quantitative analysis, practical recommendations are 
developed for local authorities and industry suppliers.

Value 
Researching how city governments are investing 
in digital technology provides Arup with a better 
understanding of our clients, helps to identify 
opportunities related to cost savings or areas for 
investment in city technology. It is an important 
quantitative reference our smart cities consulting work.

Next Steps
Disseminate and promote findings, launched at the 2014 
Smart City Expo World Congress in Barcelona. 
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2015Digital Cities

Smart Mobility Toolkit

Project Director
David O’Keeffe

Project Manager
Mark Wedlock

Arup Team
Management Consulting (UK)

Partners
Dublin City Council; Hertfordshire County Council; 
Buckinghamshire County Council; Trinity College 
Dublin; ITS Ireland and UK; 
and Imtech UK and Ireland. 

Summary
The aim of this project is to develop a toolkit for 
delivering customised smart mobility strategies and 
architectures for Arup clients around the world. The 
Smart Mobility toolkit provides a robust framework for 
identifying the barriers and understanding the challenges 
faced by city authorities and transport operators. It 
uses a holistic approach to develop smart mobility 
strategies that will deliver client specific integrated 
mobility solutions. The aim is to deliver smart mobility 
architecture and strategies that are scalable, expandable, 
modular and interoperable. Solutions should have 
longevity in terms of future technology expansions.

Value 
The Smart Mobility toolkit is a robust method for 
systematically identifying barriers to achieving integrated 
mobility and developing smart mobility strategies and 
architectures to address the challenges identified. 

Next Steps
While the initial development of the toolkit focuses on 
smart mobility solutions, it is expected that its application 
can be expanded, modified and customised to address 
the challenges of other core city system such as energy, 
water, waste and ageing societies.
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2015Digital Cities

OneTRANSPORT, modal shift

Project Director
Tony Marshall

Project Manager
Tim Gammons

Arup Team
Highways (UK)

Partners
The project is being developed as a part of a TSB grant 
with partners from InterDigital Ltd, a mobile phone 
technology company; Traak Systems Ltd, specialising 
in predictive modelling; and Buckinghamshire County 
Council

Summary
OneTRANSPORT uses a new international standard for 
machine-to-machine communications that enables the 
‘app community’ to deliver real-time information with 
the aim of reducing congestion, delays and environmental 
impact. Travellers now demand effective and reliable 
travel information and planning opportunities both before 
and during their trips. For more than 40 years technology 
has played a key role in travel planning services, but 
the results have been fragmented and have not met the 
aspirations of travellers. OneTRANSPORT is a way to 
breakdown silos through a common platform and allow 
the market to access data to deliver useful services.

Value 
Arup received a grant from the TSB to be part of a 
consortium to investigate the feasibility of
OneTRANSPORT.

Next Steps
Disseminate project report and findings internally and 
externally through TSB and conferences. 



77

2015Digital Cities

3D Modelling Framework for Resilient Cities, Production Assessment

Project Director
Steven Lesser

Project Manager
Simon Mabey 

Arup Team
Infrastructure (UK) 

Partners
ThinkLab at Salford University 

Summary
In collaboration with the University of Salford, this 
project assesses opportunities and methods for the 
creation of a digital city platform, which would capture 
various risk elements of a city. The initiative offers an 
integrated intelligent information platform allowing local 
resilience teams to collaborate towards strengthening 
emergency preparedness for their cities and regions. This 
tool could be used for assessing risks, building resilience, 
planning for emergencies and implementing emergency 
training by disaster resilience teams. Solutions developed 
in this project build upon work within Arup on City 
Modelling as well as the Digital City initiative at the 
University of Salford. 

Value
This project identifies, in collaboration with leading 
academics in this field, the scope and potential of a 
disaster resilience platform for simulating, modelling 
and communicating disaster and mitigation scenarios, 
which could integrate a number of our specialist skills 
and services. 

Next Steps
Continue development of the platform and disseminate 
internally and externally. 

City Resilience Framework
City Resilience Index

April 2014 
© Ove Arup & Partners International Limited 2014
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2015Digital Cities

Systems and Urban Information Architecture

Project Director
Volker Buscher

Project Manager
Mark Cohen 

Arup Team
Arup Digital (UK) 

Partners
Bristol University 

Summary
Arup Digital is sponsoring an Engineering Doctorate 
(EngD) in Systems with Bristol University to research 
and enhance our understanding of Urban Informatics and 
the use of ICT in cities and large urban developments. 

Value
The project helps establish a global knowledge base in 
urban informatics.

Next Steps
Dissemination of resulting work both internally within 
Arup and externally to interested clients. 
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2015Digital Cities

District Information Modelling and Management for Energy Reduction  
(DIMMER)

Project Director
Mark Anderson

Arup Team
Energy (UK)

Partners
Politecnico di Torino, Italy; CSI, Italy; ST Polito Scarl, 
Italy; CNET, Sweden; D’Appolonia, Italy; Fraunhofer 
institute of Technology, Germany; IREN Energia S.p.A, 
Italy; Clicks and Links, United Kingdom ; University of 
Manchester, United Kingdom; AGMA, United Kingdom

Summary
This is an EU funded project. ICT is recognised as 
being a key player in the fight against climate change: 
pervasive sensors and actuators can efficiently control 
the whole energy chain (Smart Thermal/Electricity 
Grid). This research integrates BIM and district level 
3D models with real-time data from sensors and user 
feedback to analyse and correlate building utilisation, 
providing real-time feedback about energy-related 
behaviours. 

Value
Connections are made with the University of Manchester 
and other local institutions. A favoured pilot district 
involving the University of Manchester and Oxford Road 
corridor is been selected. Infrastructure data for this 
pilot area is been collected using GIS mapping. 

Next Steps
Share this cutting edge research into the application 
of district information modelling and management for 
energy reduction in smart cities.



80

2015Digital Cities

City of Sydney Digital Strategy

Project Director
Richard Sharp

Project Manager
Ben Cooper-Woolley

Arup Team
Digital (Sydney)

Partners
Sydney City Council

Summary
Arup is partnering the City of Sydney to develop, 
through dialogue and participation, a digital strategy for 
Sydney. This gives a clear roadmap and understanding 
of the digital activities that will help Sydney to reach its 
broader goals.

Value
Arup has helped the City to understand that digital is 
a cross-cutting issue in metropolitan governance and 
that there is the potential for new understanding about 
the role of government, and its importance for greater 
metropolitan Sydney. Arup is supporting the City to 
work with the public, not-for-profit and private sectors 
to ensure Sydney’s community and businesses have the 
skills and infrastructure required to participate fully 
in the digital era. All levels of Australian government 
will increasingly need to be openly co-innovating with 
citizens and act not through isolated departments but as 
genuinely integrated organisations.
 
Next Steps
Articulating the initiatives that will allow Sydney to 
achieve its vision, including stakeholder engagement and 
establishing dialogue platforms. Supporting concurrent 
pilot projects that address digital inclusion, open data 
and the internet of things, and feeding insights back into 
strategy development.





Jerome Frost 
Director, Global Planning Leader
jerome.frost@arup.com

Chris Luebkeman
Arup Fellow and Director, Global Foresight, Research + Innovation
chris.luebkeman@arup.com
 
Marta Fernandez
Associate Director, Foresight + Research + Innovation
marta.fernandez@arup.com
 
Anna Pöyry
Analyst, Foresight + Research + Innovation
anna.poyry@arup.com

Contacts

Cities Research Review 2015
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