
Level 1
 

High rise buildings are heavy users of 
energy so a large opportunity for energy 
efficiency.

City systems extend far above and 
below the ground, making the city a 
complex feat of engineering.

Level 2
 

The buildings – residential, commercial 
and public - that make up the city.

Level 3

Ground level, where many of the city’s 
systems – like transport, planning, and 
waste - converge.

Level 4

Immediately below ground are essential 
communications and energy based 
infrastructure.

Level 5

The water and energy systems – often 
ageing in many cities – that supply a 
city’s buildings.

Level 6

A city’s metro is one of the deepest 
elements of the city – an engineering 
challenge to build and maintain.
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Reduce leakages in water pipes

Flood defense

Water storage

Drainage

How are cities tackling climate change?
To reduce carbon emissions cities need to take action across the many interlinking systems that 
make up a city: both the parts that can be seen and the below the ground infrastructure. Here are 
just some of the initiatives being taken by 40 of the world’s megacities that make up the C40 Cities 
Group: collectively home to 297million people, and responsible for 10% of global greenhouse 
gas emissions.

 Find out more in the full report on www.arup.com/cities

Improve connectivity and access to information

Energy from waste

Introduce District Heating and Cooling

More efficient energy supply systems

Heating & cooling for buildings

Introduce renewable e.g. solar, windfarms and biofuel

On-site renewable energy generation 

Improve efficiency of energy distribution

Increase green space

Buildings
Buildings account for 45% of emissions, 
and far more in cities like New York 
which require heating and cooling. More 
than half of the buildings in today’s cities 
will still be used in 2050, so retrofitting 
to make them more energy efficient is 
crucial.

Energy 
65% of energy is generated from fossil 
fuels. Cities are providing innovative 
solutions to move towards low carbon and 
renewable energy systems.
     
ICT Systems
Cities have the potential to leverage the 
power of ICT to provide greenhouse 
gas reductions by sharing real-time 
information with users, and using data to 
become more efficient.

Transport
Transport accounts for 97% of the world’s 
rising demand for oil as the global 
number of road vehicles doubles to 2 
billion by 2020. City administrations have 
to balance this rising desire for mobility 
with reducing congestion and pollution.
  
Waste
Globally, waste accounts for 3% of 
greenhouse gas emissions. Cities are 
introducing ways to reduce the quantity, 
through recycling and composting, and of 
turning waste material in to energy.

Water
Producing, treating and pumping water 
requires a high amount of energy, so 
actions to reduce water use contribute 
significantly towards emissions reduction. 
Cities must also find sustainable ways to 
manage stormwater and wastewater.
    
Planning
Planning powers are critical for mayors 
to adapt their cities to the impacts of 
climate change. For example, increasing 
tree cover and protecting green space 
improves quality of life and absorbs 
carbon emissions, but also helps reduce 
urban heat island effects and provides 
natural flood protection.

Building energy rating and reporting

Retrofit existing buildings to increase energy efficiency

Pedestrian walkways

Road pricing schemes to reduce car numbers

Provide electric vehicle charging 

Improve cycling infrastructure

Introduce bus rapid transit

Upgrade metros to cope with higher demand

Convert organic waste to energy with anaerobic digestion plants

Increase recycling

Reducing waste sent to landfill
Generate energy from wastewater and sewage


