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We need to change what our Road 
Networks look like.

Why?

• Emissions
• Excessive Consumption of Resources
• Poor Outcomes

This required change overlaps with the enormous 
change in technology that is coming our way.
We need to harness this innovation well.



Moving to a wider set of balanced outcomes

From a narrow focus on

Performance (e.g. speed, 
free flow, vehicle safety, 
rate of return)

To a much wider set of outcomes 

(biodiversity, public 
health, social justice, 
environmental justice, 
quality of life and place, 
economic development)



So when we use the term sustainable 
transport modes we generally think about :

– Active Travel - Walking & Cycling
– Public Transport - Trains

We need more Active Travel on our Road and 
Street Networks

But we will still have:

– Freight
– Road based public transport
– Cars

Innovate to deliver a wider set of balanced 
outcomes



For vehicle 
manufacturers –
it’s all about the 
vehicle business 
model

All of these innovations will make travel 
more convenient and cheaper. 

This increases travel consumption.
How do we reduce demand?



Need to innovate across all aspects of transport

Compact 
Cities

Shift to more environmentally friendly modes Improve efficiency of transport modesAvoid and reduce the need for 
motorised travel
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Home



Designing a sustainable 
transport network 
requires us to think 
about the user. Think 
about the trips they 
make.
Outcome lead design



How do we 
innovate to 
encourage less 
travel in a car?

Ash’s Story



How do we 
innovate to 
make these 
trips better for 
all users?

Rita’s Story

https://www.arup.com/persp
ectives/publications/researc
h/section/travelling-in-a-
womans-shoes

https://www.arup.com/perspectives/publications/research/section/travelling-in-a-womans-shoes


https://www.arup.com/news-and-
events/the-future-of-mobility-arup-and-
go-ahead-outline-vision-for-sustainable-
transport-hubs





Reimagining our streets



Private vehicles use street  space 
inefficiently, resulting  in 
congestion and poor air quality. 
Linear public  transport systems 
can  present a significant time  
penalty over the private  vehicle 
due to multiple  stops and longer 
distances,  limiting their reach to 
their  fixed routes. Future 
Mobility  Hubs could offer a 
new, low compromise solution to 
meet  all our mobility needs in a  
sustainable, efficient and  
convenient way.

• Higher vehicle miles, carbon  
emissions and congestion

• Multiple individual trips from A  
to B

• High convenience
• Shorter distance and journey  

times*
*dependent on congestion

A

B

• Lower vehicle miles, carbon and  
congestion

• Single vehicle consolidates  
multiple trips

• Lower convenience
• Longer distance and journey  

times

B

A

• Lower vehicle miles, carbon and  
congestion

• Trips networked around Future  
Mobility Hubs

• Balance between eff ic iency and
convenience

• Shorter distance and journey  
times

A

B

Private Vehicle Linear Public Transport Future Mobility Hubs
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Agent based modelling
Simulating the behaviour of individual agents to assess their effects on a system

An ABM models individuals as ‘agents’
• These agents are modelled as part of a synthetic 

population in the model
• They have a set of activities that they try to 

undertake over the course of a day
• They can choose to travel by different modes, 

at different times, and take different routes
• Over multiple iterations agents learn what gives 

them best outcomes
Decisions based on individuals actually behave 
which is constantly evolving and doesn’t actually 
always follow a regular pattern.

https://www.arup.com/expertise
/services/digital/city-modelling-
lab



Re-imagining an Intercity Road
for a Net Zero Carbon World

Six key themes
https://www.arup.com/perspectives/publications/
promotional-materials/section/reimagining-an-

intercity-road-for-a-net-zero-carbon-world



THE MULTI-MODAL 
TRANSPORT AND REDUCED 
DEMAND STORY:
Travelling and moving people and 
goods by road should be considered 
as only part of a wider sustainable 
transport strategy. A significant, 
convenient and safe modal shift away 
from single occupancy vehicles to 
active travel, bus, mass transit and 
rail is needed - with seamless 
connections between modes. 

Innovate to make our road 
networks part of a 
multimodal Sustainable 
Mobility System. 



THE LAND USE STORY:
The land adjacent to an inter-city road has significant 
potential to deliver carbon sequestration as well as 
biodiversity net gain through a regenerative land 
management approach. For example, green bridges can 
connect animal habitats and wetlands can be used to limit 
surface water runoff to rivers.

Systems Thinking – Ecosystem Services



THE ASSET BASED CARBON STORY:
The asset base of roads and road structures must be constructed, 
maintained and, at the end of life, removed in line with a net zero 
carbon trajectory. Construction and maintenance materials, methods 
and equipment should all be addressed. Operational emissions, such as 
how roads are lit at night are also important, as is the position and 
alignment of new or upgraded roads.

Circular 
Economy

https://www.arup.com/projects/van-
brienenoord-bridge-renovation



Circular Economy Innovation

https://www.arup.com/perspectives/
how-a-layers-based-approach-can-
help-design-more-sustainable-
transport-infrastructure

• Design for 
disassembly

• Lifecycle analysis
• Material Innovation
• Material Passports

https://www.arup.com/perspectives/how-a-layers-based-approach-can-help-design-more-sustainable-transport-infrastructure


DESIGN FOR LOW 
EMISSION VEHICLES
Low road user emissions requires 
both switching propulsion 
technology to electric or 
hydrogen, but also behaviour 
change. Individuals should be 
empowered to cut down on single 
occupancy vehicle journeys. 
Interventions such as clean air 
zones and road user charging can 
help and be designed to mitigate 
the impact on the poorest in 
society.



THE ENERGY SYSTEMS STORY
The transfer of energy around the country and the synergies between the road 
network, the gas grid and the electricity network require re-thinking. The mass 
role out of both electric and hydrogen vehicles can then be realised along with 
requirements for renewable energy generation, storage and grid balancing.

Systems Thinking
Systems of Systems



THE DIGITAL STORY:
Technology could play a significant role in 
supporting the transition to a net zero carbon 
transport system. From supporting the 
platooning of heavy goods vehicles and 
autonomous mass transit modes, to Mobility as a 
Service apps, to sophisticated and user-friendly 
road user charging systems.



Shift the focus from the 
technology to how AVs 
can make space for great 
places that support 
active mobility, 
regenerative design and 
climate change 
resilience

Singapore’s Future Towns
https://www.arup.com/news-and-
events/arup-presents-first-of-its-kind-av-
study-in-southeast-asia

https://www.arup.com/news-and-events/arup-presents-first-of-its-kind-av-study-in-southeast-asia
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