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5/10 people lived in an urban area

7/10 people will live in an urban area i

2010

2050

70m
people on average,  
move to cities, each year ii

That’s equivalent to...

the population of Greater London

8x

more people will move to 
cities in China by 2030 iii 

220m
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INTRODUCTION

Urban populations are rapidly 
increasing and cities are playing 
a critical role in human existence. 
City regions are more productive, 
present more opportunities and 
research has shown a clear positive 
correlation between urbanisation 
and wealth. As a consequence 
more people are choosing to live 
in cities. The current urbanisation 
trends show no sign of slowing 
and the expansion of cities cannot 
be contained. Urban growth is not 
only a characteristic of megacities 
like Shanghai, Lagos or Mumbai 
with all cities growing at similar 
rates regardless of their size. In the 
future, as well as the emergence 
of new cities, existing ones will 
be bigger, more connected with 
some cities forming mega urban 
clusters with more than 100 million 
inhabitants. 

Urbanisation is happening so fast 
that the supply of new buildings 
and infrastructure cannot match 
demand. With demand outstripping 
supply, the market is overheating, 
resulting in a higher cost of living. 
In many cities, infrastructure is 
coming to the end of its operational 
life cycle. In the developing world, 
informal settlements are springing 
up rapidly and many large cities are 
characterised by low accessibility 
to electricity and clean water, 
overcrowded and overused 
public transport, and severe road 
congestion. Notwithstanding the 
urbanisation progress experienced 
by most cities worldwide, not all 
cities are seeing growth. Some 
post-industrial cities like Detroit 
are on a downward trend and 
facing issues such as shrinking 
populations, economic recession, 
oversupply of buildings and 
underused infrastructure. 

In many cases, this growth brings 
about a range of interwoven 
challenges, including: 

•	 social pressures due to 
migration and increased 
inequality

•	 a fast changing climate and 
worsening environmental 
conditions especially water and 
air pollution 

•	 reduced natural resources and 
loss of bio-diversity 

•	 land scarcity and constrained 
funding. 

Urbanisation also speeds up 
the pace of life while increasing 
consumption – triggering even 
more demand for resources. This 
phenomenon is intensifying, as 
populations expand and become 
more connected and wealthy. 

TODAY

TODAY

TODAY

TODAY 2050

TODAY 2050

urban populated regions 
include: North-America, 
Latin-America and Europe ii

urban population growth 
will be in Africa and Asia 
over the next thirty years

% living in an urban area
% living in a rural area

Highest 

Fastest 
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INTRODUCTION

However, it is important to 
remember cities offer many 
of the potential solutions. The 
dense nature of cities brings 
economies of scale in infrastructure 
and key services. This scale 
makes it possible to support the 
business case and fixed costs of 
infrastructure delivery because 
they are used and shared among 
a high number of people. Cities 
also have long generated new 
intellectual concepts, in which one 
smart idea is the catalyst for others. 
Most solutions will emanate in 
cities where the intrinsically social 
nature of urban environments spurs 
knowledge sharing and innovation. 

Solutions which are first created in 
developed cities, will be adapted 
and implemented in less developed 
cities around the world. But that 
doesn’t mean that emerging cities 
don’t have a part to play, they will 
continue to pioneer ingenious low-
cost solutions that will in  
return be applied to more 
developed markets. 

The main challenge in the decades 
to come will be how cities can 
continue to satisfy modern 
requirements and living standards, 
whilst remaining affordable.  
This will need to be achieved while 
being sensitive to the earth’s limited 
supply of natural resources and 
ecosystem. 

Just three countries are 
expected to account for...

of the world’s urban population 
growth (between 2014–2050) i 

37%

NIGERIA

INDIA

CHINA

The top 600 cities generate...

60%

global GDP

20%
yet only hold...

global population iv

292m

404m

212m
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Evolving trends 
Advances in technology are already 
changing the way we live – a 
trend that will only accelerate in 
the coming decades. Traditional 
stereotypes about how we work 
and the boundaries between 
organisations, sectors and 
industries are already blurring. A 
new model of working, supported 
by emerging technology, could 
in time recreate the collaborative 
experience of the workplace, whilst 
reducing the need to physically 
commute to work. 

Sectors such as retail will transform. 
We are already seeing the growth 
of on-line shopping change the way 
we use physical retail space. Stores 
are having to reinvent themselves 
to stay current by transforming into 
design and co-creation hubs with 
cutting edge in-store technology 
and expert advice on tap, to attract 
increasingly savvy customers. 

Conservation policies aimed 
at reducing the use of natural 
resources will alter personal 
consumption. They will likely result 
in smaller dwellings being built, but 
at a higher density. And limits on 
water use, less cooling in warm 
seasons and possibly more limited 
food choices. It is likely that we 
will continue to see the rise of the 
sharing economy, which drastically 
improves efficiency whilst using  
less resources. 

The growth of alternative working 
models, new methods of 
communication, and smart mobility 
will also provide the opportunity to 
develop multi-centric city regions 
and release the pressure on 
overcrowded urban areas. 

WHAT SOLUTIONS FOR THE FUTURE?

The increasing density of cities and 
the introduction of new functions 
in cities’ suburbs will also help 
transform these neighbourhoods 
and mitigate the gravitational pull of 
urban centres.

Urban land use will be more 
productive and multi-functional 
through emerging technologies 
such as, water recycling, carbon 
harvesting, and food production. 
Existing buildings will be retrofitted 
to meet emerging requirements 
(e.g. to increase resilience) while 
new buildings will be designed to 
be more flexible and adaptable 
to future needs and uses. New 
multi-function hybrid spaces, 
located near transport hubs, 
will also become the norm. This 
will be a critical factor in shifting 
people’s behaviours from private 
car use to public transport and car 
sharing, particularly in many already 
congested cities. 

Some cities will continue to decline 
and will likely go through a process 
to return areas within them back  
to nature.

The boundaries between the 
public and private sectors will 
blur, potentially resulting in more 
private sector involvement in the 
development and management of 
cities. However, the rise of so called 
‘i-democracy’ will mean the public 
will have a greater role in guiding 
and influencing public policies and 
government services. Community 
participation, collaboration and 
knowledge transfer will be critical as 
new solutions and approaches will  
need to leverage the experience of 
other people in other cities to be 
most effective. 

The growth of megacities: i

(a city with a population of over 10m)

1990 2014 2030

10 28 41

people live in slums today

Without radical changes  
by 2050 there may be... 

slum dwellers out of a total 
urban population of 6bn v

1bn

3.5bn

of the urban  
population live in 
megacities today i

1
8
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Technological Efficiency  
The accelerating rate of 
technological change will profoundly 
impact the way we develop and 
run the cities of the future. Through 
technology we will have a more 
accurate understanding of human 
behaviour. Which will allow to us 
to plan and operate cities and 
infrastructure more efficiently, and 
more responsively to meet people's 
needs. For example by smoothing 
travel peaks and troughs. The 
development of new city models will 
allow local and central government 
to quickly assess scenarios and 
optimise land use, infrastructure 
requirements and resource 
consumption. This will be achieved 
by linking traffic, utilities and social 
network data, population census, 
land uses, prices and residential 
transactions.

Advances in aerial photography 
and satellite imagery will allow us to 
make more detailed maps quicker. 
Emerging technologies will improve 
the monitoring of city assets, with 
live data enabling us to quantify and 
define the extent that the asset is 
ageing and its remaining design life. 
This will help to improve resilience 
and reduce the risk of failure. 

We will be able to analyse entire 
water eco-systems, from rivers 
and reservoirs to the pumps and 
pipes though smart monitoring 
technologies. This will give 
water authorities, individuals and 
businesses real time information 
about water consumption, helping 
to raise awareness of usage rates, 
track down inefficiencies and 
reduce unnecessary demand. 

‘Water footprints’ (the entire amount 
of water embodied in cities), 
will help cities consider a more 
far-reaching approach to water 
planning and management, as well 
as urban development.

Intelligent technologies will 
transform energy systems by better 
coordinating energy distribution 
in cities. This coordination will 
bring smart grids and buildings 
together to help reduce energy 
loads. The development of grid-
scale batteries will allow us to more 
effectively match electricity output 
to demand, making decentralised 
renewable solutions a far more 
attractive energy option. New 
building systems will be intelligent 
by learning from users. They will 
be able to optimise temperature 
patterns over time; matching 
heating and cooling to people’s 
needs as opposed to places. 

1785 1845 1900 1950 1990

Speed of innovation

2020

1st wave
2nd wave

3rd wave

4th wave

5th wave

6th wave

Iron
Water power
Mechanisation
Textiles
Commerce

Steam power
Railroad
Steel
Cotton

Electricity
Chemicals
Internal combustion 
engine

Petrochemicals
Electronics
Aviation
Space

Digital networks
Biotechnology
Software 
information 
technology

Advanced robotics
Artificial intelligence
Autonomous vehicles
Green chemistry
Nanotechnology
Self healing materials 
3D printing

The acceleration of innovation vi
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Driverless buses and trains 
will enable more efficient and 
frequent services as routes will be 
managed in real time based on 
actual passenger demand. As our 
recent paper on driverless cars 
noted, autonomous cars will see 
a decline in car ownerships, with 
an increasing use of on request 
car services, which will increase 
efficiency, improve air quality, 
and reduce the need for parking. 
The vehicles batteries could also 
act as energy storage for a more 
integrated and interoperable 
electricity grid. 

Many people assume as technology 
improves, and efficiencies are 
made, resources required would go 
down – this does not hold true. The 
so called ‘Jevon paradox’ states 
how technological progress and 
efficiency gains may actually result 
in higher levels of consumption. 
As a consequence, for resource 
use to fall, progress will need to 
be married with measures that 
encourage more considered use of 
natural resources.

CO2

SF6
CH4

N2O

HFCs
PFCs

80%
of global greenhouse gases 
are produced by cities vii

75%
of the world’s energy  
is consumed by cities vii

Yet urban land 
makes up

of the world's 
land cover viii

1%

2.5 quintillion
Every day we create

bytes of data (that's 18 zeros!) x

90%
of the world's data 
has been produced in 
the last two years xi

So much that...

people will be connected  
to the internet by 2020 ix

world population
60%

4.7bn
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Cities are huge consumers of raw 
materials. New developments, new 
housing and the upgrading and 
maintenance of current assets, 
mean higher consumption of 
materials. However, environmental 
policies, potential supply shortages 
and market forces will lead us to 
change how we think about cities. 
For example, it is now estimated 
that there is more copper above 
ground within our man-made 
structures than remaining in the 
ground. Similar arguments could 
be made for high-performance 
aggregates, aluminium and steel. 
Keeping track of where these 
materials are, when it is likely to  
be released (e.g. via the demolition 
of redundant assets) and how it  
can be extracted and recycled is 
likely to become a key priority for 
future cities. 

Similarly, great savings could be 
made if more careful consideration 
was given to recovering the 
function of materials, rather than 
recycling the materials themselves. 
Recovering a complete steel 
beam for reuse in a new building 
requires negligible processing 
and energy consumption when 
compared to recycling. Thinking 
more carefully about how we put 
materials into cities, by designing 
for easy end-of-life dismantling and 
reuse of components, could make 
a huge contribution to reducing 
carbon emissions and reducing 
the demand on natural resources. 
To achieve this, both design and 
demolition processes will need 
to change. Design installation will 
aid end-of-life disassembly while 
forensic demolition will be favoured 
over explosive.

BUILDING MORE WITH LESS

1,200,000km2 

Between 2000 and 2020  
(at current expansion rates)  
urban land cover is doubling to...

That's equivalent to...

of the world’s land area viii

1%

By 2030, the global 
construction market is set to 
almost double, reaching...

$17.5tn

By 2050, if global consumption 
continues at its current rate, 
demand for resources will triple to...

140bn
tonnes xii  xiii
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Building materials such as 
concrete will be able to perform 
running repairs on itself by fixing 
small cracks and holes. This 
increased durability will lead to less 
maintenance demands. 

Roads will have the ability to 
neutralise harmful pollutants before 
they contaminate the environment. 
New insulating materials for 
cladding or coatings will be critical 
for reducing heat loss, especially 
in existing buildings. Up-cycling 
of waste materials and unwanted 
products will also help reduce 
resource consumption and waste. 

The reuse of structural elements 
will require advances in asset 
management so that the initial 
and residual properties of 
individual structural elements 
can be catalogued and archived, 
allowing easy integration into new 
structures. It may also require 
changes in ownership patterns, 
perhaps where the capacity of a 
structural element is leased by the 
building owner for the life of the 
building rather than owned outright. 

New advances in materials 
technology will improve durability 
and performance while reducing the 
consumption of natural resources. 

Reused materials and furniture 

Many technologies essential for the 
running of low-carbon infrastructure 
(e.g. wind turbines) and transport 
(e.g. electric vehicles) rely on 
materials that might become harder 
to source in the coming decades. 
The major scale of the change 
in technology will cause a step-
change in demand for these critical 
materials that cannot be met by 
the current supply chain model. 
Therefore, a primary aspect of any 
response must reduce demand 
through recycling or substitution.

Extraction of raw materials

New materials technology

Input to raw 
materials

Recycled content

Upcycled

Transportation

Production 

Use of product
Reuse/
Recycle
Upcycle

Forensic demolition 
/deconstruction

Building more 
with less

Consider embodied 
carbon and EPD rating

Consider longevity and 
suitable products.

Consider subsitutions

END OF 
LIFE PLAN
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Smart technologies and the 
increased availability of information 
will transform the way we plan, 
design and construct future cities. 
We will move from individual 
projects towards a systemic 
approach (systems, systems of 
systems and systems of cities). 
Digital information will offer 
the ability to evaluate different 
approaches and solutions, develop 
complex delivery processes and 
identify as well as mitigate risks, all 
within a cloud based ecosystem. 

Advanced design and 
manufacturing will change the 
way assets are delivered. It will 
bring economies of scale, higher 
productivity at reduced costs and 
foster faster production. While 
improving quality and material 
requirement calculations, removing 
defects and eliminating waste from 
the outset. For example, 3D printing 
technologies are being adapted for 
use by the construction industry 
and it is envisaged that in the near 
future, 3D printing will be used 
to construct buildings and other 
infrastructure such as pipes and 
roads. 

A new generation of robots will 
come into commercial use that 
can move, learn and interact with 
people and other technology. In 
the future, we are likely to have a 
small group of specialists onsite 
overseeing hundreds of robots and 
self-driving vehicles. 

These machines and robots 
will interact with the rest of the 
workforce and produce buildings 
and infrastructure in a much more 
precise, higher quality, more cost 
effective, resource efficient and 
speedy manner. Robots could 
also reduce the need for off-site 
fabrication by bringing fabrication 
tasks onsite. Robots and drones 
could also be used to repair street 
lights, autonomously inspect, 
diagnose, repair and prevent 
potholes in roads, and live in utility 
pipes while performing inspection, 
repair, metering and reporting tasks.

Using geographic information 
system (GIS) technology, logistics 
functions will be able to map data 
on transportation networks, access 
and pollution restrictions, traffic 
measures, delivery and transport 
facilities, districts, population, land 
use and carbon emissions. Real 
time data and better analytics 
are also making it possible to 
schedule and process decisions 
that maximise equipment utilisation 
on construction sites. Deploying 
data to estimate the probability of 
failure of specific components (for 
example trucks, plants) will also 
help reduce maintenance spending 
and unplanned interruptions. 

In order to innovate at a continually 
accelerating rate, the construction 
industry will need to increasingly 
attract people with a diverse range 
of skills and experience. 

The development and deployment 
of new technologies will transform 
the image of construction, which is 
set to move from being a generally 
lower skilled, low-tech, labour 
and resource intensive industry, 
into a progressive high-tech multi-
functional industry that places 
critical importance on safeguarding 
the future of the planet and people’s 
wellbeing. 

Design and construction companies 
and asset operators will blur into 
highly technological organisations, 
becoming incubators of new 
solutions and pushing the frontiers 
of technology. Industry clusters 
akin to the Silicon Valley model will 
develop around the world creating 
a culture of information sharing, 
helping the creation of new start-
ups, stimulating networking and 
financing of new innovations. 

FROM CONSTRUCTION TO PRODUCTION
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WATER RESPONSIVE CITIES

ground-floor level to be flooded, 
with all below-ground services 
flood-proofed or raised into new 
corridors a few meters above 
the ground. The protection and 
sanitation of eco-sensitive areas 
and the creation of natural spaces 
(e.g. wetlands, tree planting, etc.) 
will also reduce the impact of 
extreme events. It will reduce the 
need for and reliance on “hard” 
infrastructure solutions as well as 
boost bio-diversity and contribute 
to livelihood development (i.e. make 
nature do the work for free). 

Climate change is increasing the 
amount of droughts. Many future 
cities will be increasingly face 
water shortages. Water scarcity, 
particularly in major urban areas, 
means that in the coming years 
people will need to get used to 
water re-use. Buildings will have to 
capture and recycle the majority of 
rainfall and grey water for their own 
use, or sell surplus processed water 
to service other city functions. 
Black water will be treated locally 
and used as fertilisers, using waste 
as a resource for landscape and 
food production. Wastewater 
technology will greatly reduce area 
requirements for waste treatments 
centres whilst maximising the reuse 
of resources.

The focus on water re-use will 
not only be for residential and 
commercial buildings, but also for 
industrial and agricultural users. As 
water scarcity can only be tackled 
by adopting a holistic approach 
to water use which integrates 
dwellings, manufacturing, energy 
and food production.

As the planet continues to heat 
up, more and more energy is 
being absorbed by the oceans. 
As a consequence, much more 
water evaporates from our oceans, 
triggering bigger storms and 
flooding in cities. The approach to 
flood resilience or rising seas, will 
be critical as most cities are only 
slightly above current sea level. This 
restrains their ability to deal with 
extreme events such as flooding, 
storm surges and high winds, 
which will be at the core of their 
future resilience strategy. There are 
already 136 large coastal cities that 
are now at risk from a rise in sea 
level. Many developments are still 
going up with little consideration for 
future rising waters, making future 
adaptation harder and more costly. 
Rising insurance premiums are not 
sustainable and may affect where 
people choose live in the future 
(e.g. on higher grounds) and reduce 
the value of properties which are 
more vulnerable. 

Building larger and larger barriers to 
protect cities is also unsustainable. 
Resilience strategies will need to 
focus on recovery and getting 
back to normal quickly after an 
event, rather than solely preventing 
events that are unpreventable. This 
will require a fundamental change 
in mindset, and the realisation 
that it is not possible to protect 
against every natural event, but 
similarly ensure that critical assets 
(e.g. power, communications 
infrastructure, hospitals, main 
roads, etc.) are safe. 

New buildings and infrastructure 
could be designed to “float” while 
existing buildings could be retro-
fitted to allow their basement or 

50cm

By 2070, if carbon emissions continue 
unchecked, sea levels could rise...

It is estimated that across just 
three cities in India,

people will be 
at the risk of 
sea level rise 
by 2070 

Mumbai

Dhaka

Kolkata

37m

worth of assets exposed to 
sea level rise by 2070 xiv

It is also estimated that New York 
and Newark will have

$2.1tn
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CONCLUSION

The world is facing enormous 
challenges to meet the growing 
needs of a rapidly expanding 
population. The supply of buildings 
and infrastructure will need to 
keep up with demand but do so 
sustainably and reduced costs. 

Cities provide the most effective 
solution as agglomeration 
maximises economy of scale in 
infrastructure and key services by 
exploiting density and connectivity 
creating a fertile ground for 
innovation. 

Managing the tension between 
supply and increased demand will 
be the main challenge for cities 
in the coming decades. Too little 
supply will result in higher cost of 
living and social pressures. Too 
much supply will also result in 
wasteful use of resources. Finding 
the balance that works for each city 
will be critical.

Innovation will play a key role in this 
process as it will change the way 
we live, work and travel. Technology 
will make urban land use more 
productive, transport more efficient, 
energy more renewable, key 
infrastructure more resilient and 
construction less wasteful. However 
efficiency alone will not be sufficient 
and it will need to be married with 
measures that encourage more 
considered use of natural resources 
and reduce personal consumption. 

square meters of new floor space 
and associated infrastructure will 
be needed 2050 xiv

To meet urbanisation demands  
Mace estimates that... 

120bn

... And requires capital investment of...

This is equilavent to 

buildings... 

$250tn

30m

xiv
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