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It is said that when a sample of Manchester residents were asked to name 
England’s second city they replied: ‘London’. I can (almost) believe it. We 
Mancunians have a swagger about us, proud of a city that has been at 
the forefront of innovation for generations. The popular perception is that 
Manchester was ‘Cottonopolis’ during the industrial revolution – and that’s 
about it. In fact, Manchester has prospered from serial economic revolutions, 
leading to what Nicholas Falk terms ‘surges’ in its growth and prosperity.

 As cotton waned in the late nineteenth century there was a boost from the 
new electrical and motor industries. Before and after the Second World War 
aviation played a major part in the city’s prosperity. From the 1940s Man-
chester was a world leader in computing and electronics. More recently the 
city has seen a boom in creative industries led by musicians, artists and web 
and app developers. Manchester has always been a smart city, its smartness 
built on four pillars – infrastructure, intellect, interaction and innovation. 

Infrastructure is a thread woven through most Manchester success sto-
ries. Highlights include: − 18th Century: waterway connections with its 
cotton manufacturing hinterland and Liverpool’s port. − 1830: the world’s 
first inter-city railway linking Liverpool and Manchester. − 1879: the UK’s 
first telephone exchange, one of the first anywhere. − 1897: Trafford Park, 
the world’s first industrial estate, offering the space and the milieu for new 
technologies. − 1920s: development of Woodford Aerodrome and the Avro 
aircraft factory. − 1967: electrification of the railway between Manchester 
and London - the first modern high voltage electrification in the UK. − 2020: 
Manchester City Council approves £350 million investment in super-fast 
broadband and 5G capability.

In parallel and often enabled by its first-class infrastructure, Manchester has 
been a crucible for intellectual exchange and innovation. An early investor 
in ‘red brick’ universities, Manchester’s post-war place as a leading innovator 
in computer technology was secured by Tom Kilburn, Alan Turing and oth-
ers. Notably, the interaction between the universities and the private sector 
led to a partnership with Ferranti that turned theory into commercial real-
ity. This spirit of inventive partnership has continued, most recently in the 
exploitation of the discovery of graphene through the Manchester Graphene 
Institute. Innovation was always the hallmark of the city and its indus-
tries and remains vital today; but intellect, interaction and innovation were 
not confined to industry. With a strong dissenting voice in the population, 
Manchester challenged convention in everything from Free Trade policy and 
extending the franchise, through giving birth to the Co-operative movement 
and fostering trades union activism, to the rebellious music scene of the 
1990s.

This intellectual ferment and experimentation is exactly what one would 
expect from a smart city. Innovation requires curiosity, creativity and chal-
lenge, and the sharing and testing of ideas. Why this paean to Manchester? 
Firstly, to make the point that being a smart city is not just about the Inter-
net of Things enabling your lamp posts to talk to each other, nor collecting 
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Big Data about your citizens. It is a much deeper concept. You may wonder 
why I didn’t include a fifth ‘i’ in my list, for information. Information is where 
tech companies that want to sell smart city kit begin, and all too often end. 
But information is not a property. It’s a raw material. Infrastructure, intellect, 
interaction and innovation are the properties that all smart cities need to do 
useful things with information. 

Secondly, I want to demonstrate that we have much to learn from pioneer 
smart cities. Learning is a keystone of the intellectual dimension of being 
a smart city. Yet we often fail to learn from the successes and mistakes of 
pioneers. This report was prepared originally for a Chinese audience that 
wanted to do exactly that. It describes learning from a number of cities that 
have tried different approaches to becoming smart. We think the learning is 
applicable to English cities as much as to China. 

As we look for ways to rebuild our urban economies after the CoronaVirus 
pandemic we must somehow maintain the commitment to infrastructure in-
vestment that will be threatened by the debt burden arising from short-term 
financial fixes. We must find ways to interact in a world that may be slow to 
embrace human contact again. Above all we must apply all our intellectual 
capacity to devising innovative ways to rebuild our cities as smart for the 
21st Century.

Dr Richard Simmons
Chair The URBED Trust
www.urbedtrust.com

The Graphene Institute in Manchester 
Image: Jestico Whiles Architects
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Faced with the devastating impacts of the Corona-
virus, people throughout the world are changing 
their behaviour. Organisations have replaced face 
to face meetings with remote working, and people 
have stopped commuting, relying on their laptops 

and iPhones instead. But some cities are already ahead of 
the game. Smart Cities, such as Singapore in South East 
Asia or Grenoble in France have been using digital tech-
nology to control traffic and improve public health, and 
Freiburg in Germany has held car trips constant for three 
decades while the population has grown. Innovation is no 
longer tied to Palo Alto and America’s West Coast, or to 
government’s purse strings. 

Many local authorities are exploring how they can make 
the most of IT and digital technology in cutting costs and 
improving services. This updated report from The URBED 
Trust stems from a commission from a Chinese developer 
(the Bluetown Greentown Group) through the China Design 
Centre in London to make a research-based presentation 
at their annual conference in Hangzhou. Hangzhou is a 
fast-growing ancient city of ten million residents a couple 
of hours South of Shanghai. Bluetown Greentown Group 
builds around 100,000 homes a year and is one of the 
leaders in building ‘characterised new towns.’ Our first con-
tact came from leading visits for their staff to innovative 
schemes in Stroud, Oxford and Cambridge.

We only had a few months to prepare the original report, 
and the brief changed from learning from Smart Cities 
that were leaders in scientific development to researching 
different forms of ‘smart technology’. Hence it involved a 
rapid immersion in what is a complex and fast changing 
world. To do that we collaborated with Dr Richard Sim-
mons from the Bartlett School of Planning, UCL and Chair 
of The URBED Trust and with Dr Lucy Montague and Mazin 
Al-Saffar at the Manchester School of Architecture, who 
fortunately had just submitted his doctoral thesis on the 
subject, and whose research was indispensable. 

Introduction 

Plan for Uxcester 
Garden City 

www.urbed.coop
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Our research involved an extensive lit-
erature review as well as web search-
es. It benefitted from Nicholas Falk’s 
visits to the main case study cities: 
Cambridge, Freiburg, Grenoble, Palo 
Alto and Singapore, which are report-
ed in Postcards from the Future (www.
urbedtrust.org). We also learned from 
the growth problems in Silicon Valley 
in California and  Masdar City in the 
United Arab Emirates. The experience 
of visiting two major Chinese cities as 
well as exemplary new settlements 
has led to eight recommendations on 
how to avoid making the same mis-
takes and, instead, anticipate chang-
ing requirements.

We have published the case studies 
as a separate report because their 
findings are of wider interest: www.
urbedtrust.com. Each case study 
deals in turn with the city’s vision, the 
governance and economic agenda, 
transport systems and energy initia-
tives. Our aim is generate discussion 
on what cities need to do to compete 
in what some call the ‘fourth industrial 
revolution’, which is based on digital 
power.

Since URBED (Urban and Economic 
Development) was set up in 1976, we 
have been interested in urban form, 
and how towns and cities can make 
the most of their potential. By show-
ing how to double the size of historic 
cities through growing them as ‘gar-
den cities’ David Rudlin and Nicholas 

Falk won the 2014 Wolfson Economics 
Prize. Our report on Uxcester Garden 
City (www.urbed.coop) demonstrated 
how the uplift in land values can ena-
ble successful cities to fund improved 
infrastructure, and a start has been 
made on testing the principles out in 
Oxford1. 

Smart Cities are essentially intelligent, 
that is cities that learn from experi-
ence in planning and implementing 
future investment. This short report 
shows how the lessons from Smart 
Cities could be applied to areas of 
rapid growth, such as in parts of 
Manchester or Oxford, and possibly to 
medium-sized cities in rapidly growing 
parts of Asia such as Southern India, 
in an URBED Trust project which has 
its own web site. (www.smarterurban-
isation.org) 

The crises caused by both climate 
change and the CoronaVirus epidemic 
demand radical changes in the way 
development is planned and financed. 
They should compel us to make more 
use of digital maps, as in our winning 
proposals for the Wolfson Economics 
Prize 2014 .This report shares ‘real’ 
intelligence on important challenges 
to developing viable and sustainable 
settlements, and benefitting from dig-
ital technology.  Following a foreword 
on learning from Manchester, one of 
the pioneers, the report is structured 
around five issues which are of wider 
concern.

1. What does it really mean to be a 
Smart City?

2. What are the elements of success-
ful or ‘smarter urbanisation’?

3. How can digital technology cut the 
costs of infrastructure?

4. Could digital technology make new 
settlements more attractive?

5. How can the wider benefits be 
achieved?

1. Nicholas Falk, Sharing the Uplift in Land 
Values: a fairer system for funding and de-
livering housing growth, TCPA August 2019
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The Meaning  
of Smart Cities1
8 leading world cities cre-

ated plans outlining their 
‘smart city’ approaches in 
2013-2015 alone: New York, 

Chicago, London, Barcelona, Sin-
gapore, Hong Kong, Dublin, San 
Francisco 4 types of strategic  

approaches: facilitative, 
learning, systems and 
interventionist  

(Townsend & Lorimer, 2015)

3 routes to be-
coming ‘smart’ 
anchor, platform, 
beta city 

(Machina Research 2016)

240cities in the 
EU-28 have 
“significant 
and verifiable 

Smart City activity”  
(European Commission, 2014)

6 typologies of city gov-
ernance: commanding, 
implementing, providing, 
legislating, collaborating, 

facilitating   
(C40 & Arup, 2015) 5 criteria to access success-

ful execution: implementa-
tion, digital, service deliv-
ery, environmental impact, 

community reach   
(Navigant, 2016)

6% of city budgets in the UK 
are spent on IT 
(Delivering the Smart City, 
Arup)

Exhibit 1
Smart Cities are in competition
Source: Blue/Green Town Group  
(Ying Tian: China Design Centre)
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A growth industry has 
emerged around ‘Smart 
Cities’. The concept of the 
‘smart city’ is spawning 
a host of rankings and 

guides. (Exhibit 1) Both China and 
India are committed to applying digital 
technologies in a host of new towns. 
Cities like London and Manchester 
have employed Smart Cities officers, 
and the UK Future Cities Catapult is 
supporting a number of ‘smart apps’, 
some of which have been profiled in its 
workshops and conference2.  

However, being ‘smart’ is about far 
more than apps. It is essentially about 
being intelligent and thinking ahead; 
the English word is intriguingly applied 
to both how things or people look, as 
well as how intelligently they perform. 
A better term for our purpose may be 
Smarter Urbanisation, which is linked 
to the American concept of Smart 
Growth, which is about ensuring what 
we build is ‘future-proofed’ so that it 
has lasting value. The US Congress for 
New Urbanism on its web site  
www.smartgrowthamerica.org stresses 
a mix of uses and good transport links. 
So how is urban form affected by the 
‘digital revolution?’

Increasing pressures on re-
sources of all kinds as towns 
and cities compete for limited 
investment make it vital to plan 
differently. It is not enough 
to extrapolate trends when a 
step change or ‘paradigm shift’ 
is taking place in how we live, 
travel and work. For example, 
changes in retailing are causing 
shops to close in many town 
centres, while there has been 
a significant move of people, 
especially young adults, back 
to living in towns not suburbs. 
Consequently, city leaders and 
their planners are looking ever 
further afield for good and rep-
licable models. 

2 Future Cities Catapult, Britain’s 
Smart Cities , Telegraph 8 June 
2018

a) Success should embrace three criteria

Cities are as much the product of technological 
and economic change as they are expressions of 
cultural and social values. Hence they need to be 
assessed in social and economic as well as environ-
mental terms, as URBED’s triple helix model tries to 
illustrate. (Exhibit 2) The important points are that 
success must be judged in social and environmental 
as well as economic terms, and that success de-
pends on management or governance.

In the 19th century, when cities like Manchester 
took off on the back of industry, whole quarters 
were developed to accommodate the coming of 
the railway, and suffered from the consequent 

Exhibit 2 (left and below):  
Cities must be assessed in 
social and economic terms as 
well as environmental.
Source: URBED 
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side effects of smoke and noise. City 
growth was then driven almost entire-
ly by economic values. As electricity 
and the motor age shaped the form 
of 20th century cities and the growth 
of the suburbs, and Town and Country 
Planning started to shape land use, 
social factors were given more weight. 
The ‘digital revolution’ may have simi-
larly large and unpredictable impacts 
on our urban futures. It may even 
amount to what some call a fourth 
industrial revolution, in which much 
more value is placed on the environ-
ment.

While it is very hard to predict econom-
ic change or ‘spot winners’, it is easier 
to create a more resilient physical 

form, if only because of the profound 
effects of history and geography. Lo-
cation matters (and location is based 
on accessibility and visibility). In the 
past a shop had to be on a high street 
because that was where the custom-
ers were found. Then as the customers 
with most to spend became car-based 
retailers moved out of town. Now that 
most households are online, retailers 
and producers may no longer need a 
physical base through which to trans-
act sales. But some may well move 
back to the high street because that is 
the natural place where people come 
together (as a map from Space Syntax 
graphically demonstrates), provided 
surplus space is put to good use.

Exhibit 3: Space 
Syntax’s toolkits 

visualise urban 
connectivity

Source: Space 
Syntax
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Cities have another potential advan-
tage, helped by the Internet, of being 
able to share a large range and depth 
of experience rapidly across bounda-
ries, including innovation. But lessons 
do not always translate easily; for 
example a British city imitating Amer-
ican waterfronts or ‘festival market 
places’ should not be surprised when 
it fails to attract enough visitors. Sim-
ilarly a new town in China may copy 
what it believes to be the pattern of 
English or German market towns but 
end up with what are called ‘ghost 
towns’ because they have no workers. 

Because such pastiches often fail to 
take root, sensible investors are cau-
tious of what they do not understand. 
But a better solution is to adopt a 
flexible framework, and a menu that 
relies on ‘slow cooking’ or ‘mitonner’, to 
use the French term. While a tradition-
al town based on networks of streets 
and railways can be easy to maintain 
and change, one built out of tower 
blocks and motorways, like many Chi-
nese cities today, will be much harder 
to adapt to the digital revolution.

b) Cities need to think fifty years ahead

Cities as well as businesses are competing for resourc-
es and talent, especially in Asia. (Exhibit 4) The scale of 
expected urbanisation can be alarming. On the one hand 
the doubling of the middle classes presents huge market 
opportunities. Demand is not just for new housing and 
cars, but also for all the items that go to furnish a modern 
home. At the same time the numbers living in informal set-
tlements such as shanty towns (called ‘slums’ in India) are 
growing even faster and encouraging polarisation. (Exhibit 
5) The resulting competition for space and resources such 
as water are already at the root of border disputes in the 
Middle East and leads to riots when ‘slum dwellers’ are for-
cibly moved to make way for new development. But trends 
also create good markets for those who can think ahead.

Exhibit 4 (below):  
The world is rapidly 

urbanising
Source: UN 2013 

Exhibit 5 (above):  
Informal settlements will in-
crease fastest Source:  
UN-Habitat, Goldmann Sachs
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Sprawling Asian cities 

Well-irrigated fields in 
India are being used up 
in urban sprawl (Exhibit 
6), while millions sleep on 
the streets in mega cities 
such as Chennai or Mum-
bai. Ebenezer Howard’s 
original brainwave of the 
‘Garden City’ is ending up 
as a marketing slogan, 
rather like the term 
Smart Cities. But there 
are other models.  Mean-
while much of China’s 
growing population is 
being concentrated into 
inhuman looking 30-40 
storey town blocks in an 
attempt to safeguard all 
agricultural land. The bal-
ance between town and 
country is disappearing 
in both countries.

The science fiction author William Gib-
son is quoted in an Economist booklet 
on Megatrends as writing ‘The future 
is already here - it is just not evenly 
distributed!’ Just as buildings learn 
through gradual adaptation while the 
streets like stages remain fixed, so the 
best cities grow incrementally, with 
occasional surges when infrastructure 
allows, such as Metroland in the early 
20th century in North West London3. 
But forecasts based on trends can be 
wrong. Time magazine in 1966 said: 
‘Remote shopping, while entirely fea-
sible, will flop’; cinema mogul Darryl 
Zanuck of 20th Century Fox dismissed 
television in 1946, saying ‘People will 
soon get tired of staring at a plywood 
box every night’. Successful develop-
ment depends not just on imagining 
what the future could be like. It also 
means learning from what works (or 
has failed) elsewhere, rather than 
adopting fads. 

3 Stewart Brand, How Buildings Learn, 
Viking Books, 1994

The problems of people competing for 
space and water are amplified by the 
impact of climate change, now almost 
universally accepted as a fact of life. 
While action can be taken to decar-
bonise energy and improve air qual-
ity in urban areas, the challenges of 
dealing with water could well outstrip 
the human capacity for resilience and 
the carrying capacity of the environ-
ment. We all know that half the world 
is now urbanised and that cities are 
expanding. However, many of the 
most densely populated and rapidly 
growing parts are vulnerable to flood-
ing as a result of global warming and 
poor water management. The contrast 
between vision and reality is disturb-
ing, as a short visit to Chinese cities 
revealed.
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Exploding cities in China

A visit to speak at a conference in Hangzhou and 
then stay in Shanghai suggested that Chinese cities 
may get strangled by the very same problems that 
English cities encountered decades ago. The High 
Speed trains are remarkable but city living is becom-
ing intolerable. As development is concentrated on 
the sites of existing housing, housing shoots up into 
the sky. (Exhibit 7)  Even with massive new highways, 
growing car usage produces intolerable congestion 
and pollution at times 

Exhibit 7: High-rise apartments in Hang-
zhou and plans for future development.
Source: David Rudlin

The Chinese government’s policy of 1000 new 
towns could well create something very different, as 
emerged from a short stay at Peach Blossom Valley, 
which has electric buses and a new transit line link, 
as well as facilities such as stylish shops and a Mon-
tessori School. Meanwhile historic neighbourhoods 
are being lost in redevelopment (see Nicholas Falk’s 
blog ‘Postcard from Hangzhou and Shanghai’). The 
growing contrasts, especially in the living conditions 
of factory workers, are likely to lead to civil unrest if 
they are not addressed soon.
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c) Mid-sized cities hold the key

Important OECD research suggests 
that the greatest growth (and there-
fore potential to tackle climate 
change) is no longer in the mega cit-
ies, but in the much larger number of 
mid-sized cities. Towns are sprawling 
and the greatest opportunities may lie 
in the ‘Metro burbs’, that is the edges 
of cities with around 300-500,000 
population.  As analysis of the plans 
for a medium sized South Indian city 
suggest that urban growth will be 
quite unsustainable unless greater use 
is made of the existing railways. (Ex-
hibit 8) Fat car-based cities are inher-
ently more wasteful of resources than 
those that are dense and compact as 
people take longer to get to work and 
pollute the air in the process. If the 
buildings are made of concrete and 
air-conditioned, the impact on water 
and energy consumption alone cannot 
be sustained for long. If land is taken 
away from food production, people 
will starve.

However, Metro Cities could grow in 
ways that are sustainable. They are 
often located at transport junctions 
and on rivers. They combine access 
to cultural facilities such as theatres, 

Exhibit 8: 
Population growth 
can be highest in 
medium-sized cities 
such as Tirunelveli, 
India,

galleries and restaurants with access 
to the countryside and leisure facili-
ties. At their best they contain places 
of beauty and a heritage that can 
generate ‘pride of place’. At their worst 
they become associated with crime 
and no-go areas, and a prevailing 
feeling of loss of purpose, reflected 
for example in the UK referendum on 
Brexit, or support for ‘populist’ leaders, 
nationalism and tribal identities.

Though there is plenty of advice 
available, and armies of professionals 
in the big cities, the mid-sized cities 
under most pressure from develop-
ment generally lack the experience 
and capacity to deal with change 
on the scale required. International 
policies, such as the United Nations’ 
New Urban Agenda, call for concert-
ed action. (Exhibit 9) But they can 
also confuse with too many different 
goals – some seventeen Sustainable 
Development Goals, with many tar-
gets within each goal, plus a distinct 
set for cities. Overcoming the inertia 
produced by fear or conflict requires 
stronger models that offer inspiration. 
Too many cities are blocked by their 
limited experience or vested interests, 
while many communities’ fear of the 
future makes it hard to plan ahead.
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Exhibit 9: 
The UN’s Sustain-
able Development 
Goals calls for 
concerted action
Source: UN 2018 

Some past innovations that led to 
over-specialisation now appear as 
great mistakes. Detroit is one of a 
number of ‘rust belt’ cities like Birming-
ham that once made a good living 
from metal bashing. Polarisation into 
an affluent and largely white popu-
lation in the suburbs and a poor and 
largely black population in the inner 
areas is associated with whole neigh-
bourhoods being abandoned after car 
factories closed, leaving the city like a 
doughnut with a hole in the middle or 
a ‘ghost city’. Though artists and urban 
farmers are being attracted back, va-
cant buildings are being cleared, and 
unemployment has fallen, these are 
unlikely to be enough to reverse the 
trends of ‘urban exodus’ once a city’s 
image has been shattered.

The UK has nothing as disturbing as 
Detroit, but it does have many for-
mer industrial towns, such as Stoke 
or Sheffield, that appear at first sight 
to have lost their purpose. Without 
planned growth, the workings of prop-
erty markets lead to worthwhile activ-
ities being squeezed out, as they have 

no space to adapt and grow, while 
universities and health centres end up 
located elsewhere. Similarly, Los An-
geles took up its tram system to make 
way for the car, its car-based layout 
providing a model for the English new 
town of Milton Keynes. Milton Keynes 
in some ways now looks very dated, 
with its roundabouts on all the main 
roads, and housing estates concealed 
behind belts of trees. Now Los Ange-
les is over-whelmed by the numbers of 
homeless people living on the streets, 
and is reintroducing a metro system.

The story of Manchester’s rise, fall, 
and subsequent rebirth in the box be-
low illustrates how economic, physical 
and social forces can intertwine to 
create a vicious circle. But Manches-
ter’s revival also shows how creative 
industries and the power of universi-
ties at the heart of a metro city can 
turn whole areas around provided 
they are supported by proactive plan-
ning to create a strong spatial plan, 
and state intervention to ensure plans 
are implemented. Just like someone 
who bets on horse races studies form, 
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so investors in cities need to pay as 
much attention to urban form - that 
is the planned shape of the city - as 
they do currently to location. Research 
into Sustainable Urban Form by Mike 
Jenks and by Brian Love in Connect-
edCities sets out the implications4.  
David Rudlin’s latest book Climax 
City5 shows the limitations of conven-
tional masterplans, and the need for 
development frameworks that allow 
for natural or incremental change.

4 www.connectedcities.co.uk
Mike Jenks, Achieving Sustainable Urban 
Form, Taylor and Francis 2000

5 David Rudlin and Shruti Hemani, Climax 
City: Master planning and the complexity 
of urban growth, RIBA 2019

Reviving cities

Manchester led the world in the first industrial rev-
olution, 250 years ago, as both a centre for trading 
in cotton textiles, but also as a centre for advanced 
engineering. But the city’s roots go back much further 
to a Roman fortress and trading post. Rather like 
Chinese cities today, as the population expanded in 
the 19th century and pollution grew, so the middle 
classes fled to the suburbs and factory owners even 
further away. Conditions prompted the Communist 
Manifesto. 

After the Second World War the city lost its leading 
position in aeronautics and electrical engineering, 
which moved to the South 
of England or abroad.  But 
Manchester has fought back, 
and as the ‘hub’ of the so-
called Northern Power House, 
is recovering its image for 
innovation and good man-
agement. In recent decades it 
has regained a reputation for 
creativity, for example in the 
development of graphene and 
within the thriving creative 
industries, such as music and 
broadcasting.
 
The transformation is visible 
in Ancoats by Manchester’s 
Piccadilly Station where 

URBED’s office is based. Manchester’s Northern Quar-
ter was formerly known for its squalid housing and 
then its empty cotton mills and warehouses. Yet in 
August 2018 it featured as one of the Sunday Times 
Best Urban Places to Live as ‘the Shoreditch of the 
North’. Manchester lost 56,000 jobs between 1971 
and 1981, especially in East Manchester which was 
the home of the city’s engineering industry. Regen-
eration started in 2002 when the Northern Develop-
ment Agency used Compulsory Purchase Powers to 
bring together 137 different ownerships, something 
the local authority has been unable or unwilling to 
do. Though hit by the 2008 recession, there is now 
increased confidence spilling over from the revitalised 
city centre. 

Conclusions

This section suggests that:

• Cities need to think 50 years 
ahead in terms of the impact of 
changing values and technologies 

• Cities can learn from each other, 
successes as well as failures 

• Mid-sized cities offer the greatest 
challenges and opportunities 

• The key to long-term success lies 
in adopting a sustainable urban 
framework, one that can respond 
to changing technologies and hu-
man values.

Exhibit 10: Manchester led the world in the first industrial revolution
Source: Nicholas Falk
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Exhibit 11:  
Smart Cities employ good graphics
Source: http://creative-arch.blogspot.co.uk/2015/05/
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The elements 
of smarter 
urbanisation

2
Rapidly growing cities need to think not just five 

years ahead (as the British government requires 
in the National Policy Planning Framework) but at 
least thirty or fifty years ahead, which is the time 
it takes to implement new forms of transport. They 

need to take account of the possible impacts of changing 
technologies and social values, such as the way we travel 
to work. Good examples are the rapidly rising numbers of 
elderly people, often living far away from their families, 
as well as young people who cannot afford to find a place 
to live or who are no longer learning to drive. That is why 
infrastructure is so important.

a) Innovation depends on communications

The idea of the Smart City emerged originally from the 
explosion in Big Data, as electronic devices left a footprint 
behind them. So, IBM in particular sought to show how 
bringing different forms of data together could help large 
cities. The Chinese manufacturer Huawei followed suit, 
sponsoring a useful survey of Smart City initiatives. A com-
mon feature is an over-reliance on expensive technologies 
and good graphics. A better approach to building a truly 
smart city is characterised by ‘the integration of technol-
ogy into a strategic approach to sustainability, citizen 
wellbeing and economic development’ (Exhibit 11)

But the real roots of Smarter Urbanisation lie in the area 
known as Silicon Valley, where the most significant hi-tech 
companies are based.  We need to learn from the story 
of how leadership passed from the East Coast (where, for 
example, the well-known ‘innovation factories’ of Bell Labs 
and MIT are based) to the West Coast, an area formerly 
associated with sun and oranges.
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A pioneering ‘smart city’?

The idea of ‘Smart Growth’ took off first in Califor-
nia, greatly helped in the early stages by Stanford 
University in Palo Alto, one of our case studies. 
A large grant of land, but little else, enabled a 
far-sighted engineer called Fred Terman to make 
space available first for a shopping centre, then 
an industrial park, and to set up the Stanford 
Research Institute (SRI) to act as a bridge with 
industry and government. Stanford became famous 
for one of the first Science Parks, and as a ‘techn-
opole’, that is a centre for hi-tech manufacturing 
and information-based industry6.  In the mid 1960’s 
10% of SRI’s 3,000 staff were funded on military  
work, including chemical and biological warfare.

6 Manuel Castells and Peter Hall, Technopoles of the 
World; The making of 21st century industrial complexes, 
Routledge 1994

A free-spending Defence Department during the 
Vietnam War, and possibly since, provided the 
backing for many of the inventions that made IT 
possible, assisting first companies like Fairchild 
and Hewlett Packard, to become world leaders 
in the sector. A predictable consequence is that 
Palo Alto is now unaffordable except to top ex-
ecutives. Housing sprawls down Silicon Valley in 
three to four storey apartment blocks beyond San 
Jose. Workers are stuck in traffic jams as people 
have to live further from their work. If the Bay 
Area cannot also accommodate a diverse and fre-
quently poor population, it may erupt in conflicts 
and lose its dominant position.

Exhibit 12: Stanford University 
campus in Palo Alto, Silicon Valley
Source: Stanford University
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The clustering of people and tech 
companies created demands for 
service companies, such as ven-
ture capital. After the Sixties, many 
graduates from Stanford Business 
School, for example, stayed on in the 
area, rather than moving back to the 
East. As a consequence, not only has 
Google taken off in nearby Mountain 
View, near Palo Alto but the founders 
of Facebook decided to uproot to 
the same area, and it is the sale of 
knowledge, not silicon chips, that now 
fuels the local economy. Competition 
between IT providers, along with com-
pelling graphics, has supported invest-
ment in a whole new industry. (Exhibit 
13) It has also led to homelessness on 
a massive scale. (see Nicholas Falk’s 
Postcard from the American West 
Coast.)

While digital communications may 
be instantaneous, getting around on 
congested roads can still be slow, 
unpredictable, and hence stressful, 
as a lot of time has to be allowed for 
making any appointment. Uber taxis 
are consequently popular, as are fast 
food and rapid transit, and Google 
runs its own buses from San Francisco 
to its offices in Mountain View.  But 
despite the Congress for New Urban-
ism publishing its Charter for Smart 
Growth in 1993, the examples of build-
ing smarter places are very limited. 

This is in part because of opposition 
from wealthier residents and restric-
tive zoning ordinances. Developments 
by Apple, Facebook and Google are 
still to appear. 

Significantly, most new jobs are not 
where the ideas are generated, but 
in places where production is cheap-
est, such as in China or Singapore. 
Computer-controlled supply chains 
have revolutionised industry, as Peter 
Marsh, the manufacturing editor for 
the Financial Times, has brilliantly 
described7.  Relatively few people can 
be involved in creating world-beating 
new products such as Apple’s Smart 
Phone - just seven people apparently! 
But as Marian Mazzucato explains,  
the real innovations came from dis-
coveries funded by the US Defence 
Department, ranging from the original 
internet to the touch sensitive screen8.  
It was funding from the US Defence 
Department that really built Stanford’s 
first science parks.

7 Peter Marsh, The New Industrial Revollu-
tion, Consumers, glonailsation, and the end 
of mass production, 2012,
8 Mariana Mazzucato, The Entrepreneurial 
State: debunking public vs public sector 
myths, Penguin Books, 2018

Exhibit 13: Smart 
cities enjoy a 

high-quality  
infrastructure 

Source: https://
www.ieee.org/publi-
cations_standards/

publications/period-
icals/ieee-smart-cit-

ies-trend-paper-2017.
pdf
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b) University quarters are in grow-
ing demand

As some British cities may be 
over-constrained by greenbelts, it is 
useful to learn from the growth and 
relative size of German cities, given 
their superior economic performance 
and apparently fewer planning restric-
tions. In general cities there have been 
‘shrinking’, and it is significant that 
40% of the population live in towns or 
villages with less than 20,000 resi-
dents. The exceptions are cities with 
more than 500,000 population, such 
as Munich, which have a dominant in-
dustry, in this case the home of BMW. 
But the ‘rising stars’ are mid-sized 
university towns, such as Freiburg or 
Tubingen, which offer a full range of 
cultural and sporting facilities, plus 
first-class transport systems and at-
tractive places to live. (Exhibit 14)

Exhibit 14: 
Freiburg offer a full 
range of cultur-
al and sporting 
facilities alongside 
worldclass trans-
port.
Source: Nicholas 
Falk

Understanding the reasons behind 
growth trends is difficult as Lucian 
Floridi, Oxford Professor of future 
thinking, points out:
 
”The agricultural revolution took mil-
lennia to exert its full impact, the in-
dustrial revolution took centuries, but 
the digital one only a few years. No 
wonder we feel confused and wrong 
footed.” 

The explanation for the growth of uni-
versity cities is in part that that they 
act as knowledge hubs and catalysts 
for change and are magnets for the 
young. Hence they attract those who 
are most likely to be valued in the dig-
ital revolution and are likely to provide 
innovative models for others to fol-
low. Significantly both IBM and Rank 
Xerox set up in Palo Alto because they 
wanted to be near Stanford Univer-
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sity so they would have no problem 
with relocating staff, and not because 
they wanted to be close to profes-
sors. This is also the case in Freiburg 
in South West Germany, which has 
become widely known among urban-
ists and those interested in saving 
natural resources for cutting car use 
and utilising solar power. Singapore 
too has been widely acclaimed as a 
good place to live, which appeals to 
innovative people from all over the 
world despite its autocratic regime. 
Cambridge University has created a 
whole new neighbourhood on a former 
farm it owns at Eddington in North 
West Cambridge which will undoubt-
edly influence others in the UK. This 
has been financed by raising a £350 
million bond, secured against the Uni-
versity’s proven reputation and assets. 
So finance for growth is no obstacle 
if you have the land and can secure 
planning permission.  

Mid-sized university cities are also 
popular places for tourists to visit, 
and for older people to retire to, who 
value their cultural attractions and 
freedom to move around without a 
car. The French science city of Greno-
ble is looking to do something similar 

to Cambridge. Having had to rebuild 
system-built apartments, the city has 
gone on to explore garden city mod-
els. The city’s recent success can be 
attributed to far-sighted investment 
in an extensive tram system, and 
Grenoble was one of the leaders in 
reinstating what at the time was seen 
as an outmoded technology. The con-
sequence is that a large part of the 
centre is car-free, while entry for com-
mercial vehicles is regulated to ensure 
air quality standards are maintained 
at all times for health reasons.

The quality of the public realm in 
knowledge-based cities such as Gre-
noble, Freiburg or Singapore contrasts 
with Oxford or Cambridge. First class 
digital communications are vital, and 
it is astonishing that so much effort is 
being put into building new roads and 
rail links between Oxford and Cam-
bridge via Milton Keynes, when it is 
still difficult to carry on a conversation 
on a mobile phone, let alone transfer 
data! It is also disturbing how expen-
sive it is find a place to live in either 
Oxford or Cambridge, imposing an ob-
stacle to attracting or retaining good 
research staff, who are competing to 
find space to live with many others.

Exhibit 15: 
Eddington, North 
West Cambridge 

university develop-
ment

Source: 
http://www.nw-

cambridge.co.uk/
masterplan-1
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c ) Good living environments hold 
the key

‘Smart’ or science based cities are 
places for innovation, and the work 
involved in putting inventions into 
practice is surprisingly concentrated. 
Thus 40% of the UK’s research budget 
goes into the triangle between Ox-
ford, Cambridge and London. If you 
want a career in science, a home in 
that triangle allows you to move jobs 
without having to move house. In the 
USA innovation is similarly concentrat-
ed in narrow strips along the East and 
West coasts, and a few other universi-
ty towns. This is no surprise to econ-
omists, who have long promoted the 
idea of agglomeration and specialisa-
tion, as far back as Adam Smith. Such 
places might be called network or 
connected cities.

‘Agglomeration economies’ come from 
clusters of similar activities. People 
often prefer to be in places with 
like-minded people, as well as oppor-
tunities for career progression. It is 
consequently very difficult, and proba-
bly impossible, to develop ‘smart new 
towns’ from scratch. This is a game 
where ‘winner takes all.’ But there is 
still little agreement over what kind of 
environment fosters innovation. Some 
hold with Jane Jacobs’s view that 
new ideas require old buildings, while 
others favour a purpose built envi-
ronment. But importantly a science 
park cannot turn an isolated location 
into a desirable place to work and in 
Cambridge Microsoft moved from a 
location on a peripheral science park 
to new offices next to Cambridge 
Station. 

The truth may be that truly creative 
people are happiest in old neighbour-
hoods, where they can enjoy bars, gal-
leries and the pleasures of sauntering 
along streets with shops, and do not 
require a car of their own. In contrast 
the mass of research work involves 
diligent and often boring application 
by older people. In bio-chemistry, this 
is known as ‘molecule manipulation’ to 

develop drugs that do not have ad-
verse side effects. These researchers 
may well prefer suburban lifestyles, 
especially if they have families and 
come from Asia, where status sym-
bols, such cars in the drive, are impor-
tant! The traditional English village for 
them is ideal. Similarly in Grenoble, 
those who can live in small villages 
outside the city, close to where they 
can go skiing in winter.

Whatever their values, most people 
will prefer an orderly life, particularly 
when they have families, in places 
where getting to work is safe and 
predictable. Planned new settlements 
in the right location could offer real 
advantages. However, investors want 
to back ‘what works’ and are wary of 
anything that is unproven. So there is 
a very real problem in allowing for the 
time it takes to ‘get the bugs out of 
the system’ or bring the costs down 
through what is known as the ‘learn-
ing curve’. The results of technologi-
cally innovative cities such as Masdar 
in the UAE, where the costs were way 
beyond what residents could afford, 
brings home the difficulty of changing 
established residential patterns, and 
funding upfront investment in sophisti-
cated infrastructure. 

In the UK research shows that most 
people only move around six miles 
when they move home. Furthermore 
two-thirds travel less than ten miles 
to work both in a rural area such 
as around Exeter, as well as in a 
suburban area around London9. The 
long-distance commuter is rare (ex-
cept in towns that grew up around 
London, where the suburban railway 
system is exceptional). Traditional 
streets have real advantages over 
tower blocks, if only because they 
can be built in stages, with spare land 
used for parking until a frequent tran-
sit system is in operation. They also 
can offer a wider range of life styles.

9 Ray Green, Article in Town and Country 
Planning, September 2018
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The buildings in a smart or ‘science 
city’ do not need to look futuristic, 
and Facebook is promoting a new 
campus which looks remarkably like 
a European city centre. Google’s new 
neighbourhoods could be particularly 
influential, given their dominant posi-
tion in social media, and the features 
they are stressing are intriguing.

So to succeed, a smart town should 
play down technology, but make the 
most of connections with an advanced 
and growing university with an inter-
national reputation, and ensure it has 
good communications both with other 
cities and its suburbs.  A new Smart 
Town might want to be judged against 
the criteria that the European Union 
has published: 
‘A city may be called “Smart” when in-
vestments in human and social capital 

and traditional and modern communi-
cation infrastructure fuel sustainable 
economic growth and a high quality of 
life, with a wise management of nat-
ural resources, through participatory 
governance’.

Conclusions

• Only a few places can hope to 
become successful incubators of 
innovation

• But many more can attract ‘smart 
people’ by providing the right living 
environments including places that 
are good for children

• Good communications are vital, 
which is where investment in digital 
should pay off

• Good transport links, such as tram-
ways or metros, can also be valua-
ble

Exhibit 16: 
Alphabet (Google) plans to build a new settlement in Toronto, Canada as well as Silicon Valley 
that includes a self-contained thermal grid, food disposal system, autonomous shuttle and cy-
cling and walking paths with car free areas and prefabricated multi-use buildings.  
Source: https://www.ft.com/content/5044ec1a-b35e-11e7-a398-73d59db9e399
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Exhibit 17: Technical change depends on invest-
ment in infrastructure
Source: The Impact of Technological Change on Fu-
ture Infrastructure Supply and Demand, NIC 2017

Exhibit 18: Six technologies are transforming infra-
structure
Source: https://www.pwc.com
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Cutting the  
costs of  
infrastructure

3
Building infrastructure from scratch 
is extremely expensive, which is why 
many of the world’s best universities 
are in old cities. As the high cost of 
getting started is such an obstacle, 
it is worth considering how far digi-
tal technology could cut the costs of 
developing advance infrastructure, 
and thus enable housing to be more 
affordable to all. For example, it is far 
less expensive to share cars through 
ride-sharing apps than to install a 
new light rail system. In this section 
we have reviewed the available tech-
nologies for both smart mobility and 
smart buildings before reaching some 
conclusions for new settlements.

A glance at the chart opposite em-
phasises the importance of mobilising 
investment in infrastructure before the 
benefits of technological change can 
be realised. (Exhibit 17)

a) Technology should bring  
economies

Over the next 30 years, new tech-
nologies are likely to be ever more 
integrated with existing infrastructure, 
enabling cities to make the best use 

of what they already have (Exhibit 
18). Managing a city’s infrastruc-
ture systems in a smarter way could 
minimise the need to construct new 
assets to meet increasing demands, 
as is already happening with energy 
demand in the UK. The Centre for Re-
search into Energy Demand Solutions 
(CREDS) is managing a multi-universi-
ty programme from its base in Oxford, 
and the findings will undoubtedly 
shape future buildings.

Technology can make infrastructure 
more cost-effective in various ways:

• Providing information about how 
infrastructure is performing,

• decreasing maintenance and oper-
ating costs,

• and improving reliability and safety. 

Thus the use of technology to manage 
city systems efficiently will reduce the 
overall demand peak by shifting con-
sumers’ usage of the infrastructure to 
times when demand is lower. Also, the 
health of infrastructure can be moni-
tored by using technology to measure 
the extent of ageing and remaining 
design life. 
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b) Smarter mobility is about  
communication

In the past technology has been im-
plemented in cities in different sec-
tors: a smart motorway, for example, 
uses technology to read traffic flows 
and adjust speed limits in real time to 
help manage traffic. Parking is another 
obvious candidate, as huge savings 
could be made by reducing space 
given over to cars that are station-
ary more of the time, and the funds 
saved invested in greener options. In 
future transportation is likely to be-
come much more integrated, enabling 
people to move seamlessly from one 
mode to another.

Smarter or more integrated ways of 
connecting with people, goods, servic-
es and new opportunities are becom-
ing available. This has redefined how 
we interact with the infrastructure 
around us and even led to new infra-
structure systems. Information and 
Communications Technology (ICT) is 
currently undergoing the most rapid 

changes and growth in response to 
technological change, for example 
through smart meters and sensors. 

Over the past few decades, the inter-
est in the Internet of Things (IoT) and 
mobile communication infrastructure 
has risen dramatically, driven by de-
mand from businesses and consumers 
to make the most of new technolo-
gies. Smart Cities are seen as offering 
the greatest opportunities next to 
industry. (Exhibit 19) Also, the pattern 
of usage is changing. For example, 
growing numbers of people are watch-
ing TV over broadband or mobile 
internet connections rather than over 
the broadcast network, particular-
ly amongst younger viewers. More 
people read the news on their iPhones 

Exhibit 19: 
Smart city projects rank second in the 
list of Internet of Things
Source: https://www.i-scoop.eu/smart-
cities-smart-city/
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than on printed paper and news has 
become instantaneous. Vehicles with 
features such as automatic braking 
and adaptive cruise control represent 
incremental steps on the road to fully 
Autonomous Vehicles (AV).

Electric vehicles (EV) are expected to 
have an even more significant effect 
on city infrastructure needs, as con-
trols on air quality for health reasons 
start to limit the use of older cars. 
Thus, the smarter city will need to 
create a new type of charging infra-
structure system, including a pub-
lic network and charging points at 
homes, workplaces and depots. The 
technological improvements that were 
mentioned in different studies as hav-
ing the biggest potential effect on the 
construction sector were increased 
standardisation and off-site construc-
tion, increased use of common ICT 
and information sharing platforms, 
increased automation and use of ro-
botics, increased use of 3D technology 
(virtual reality, CAD) and new/smart 
construction materials. (Exhibit 20)

Exhibit 20: 
A Smart City needs integrated 
infrastructure
Source: file:///F:/Tech%20Town/
New%20Report/smart-city-rap-
port-indhold-final-low.pdf

But the future is not just about more 
cars.  Integrated Transit Systems with 
railways that connect with buses and 
(electric) bike hire can give dense ur-
ban areas an advantage over sprawl-
ing suburbs, creating ConnectedCi-
ties10.  The model of Masdar, while 
interesting, may prove very dated. The 
future knowledge-based city, such as 
Oxford or Cambridge, will need far 
better interchanges that overcome 
many people’s resistance to using 
shared modes of transport. It is likely 
that the young will be the innovators, 
if only because they prefer to spend 
money on holidays or entertainment 
to buying a car. They are also the 
main potential clients for higher densi-
ty living, including innovations such as 
‘cluster flats’ and ‘work live’ spaces.

10 www.connectedcities.co.uk
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c) Modern methods of construction 
can create smarter buildings

Technology has the potential to lower 
the cost of constructing new infra-
structure in new towns in a number of 
ways. For example, new settlements 
can incorporate ducts where differ-
ent services can be laid and updated 
without having to dig up the road 
again (and interestingly this was one 
of the areas of greatest interest to 
our Chinese client). 

Here is a summary of eight important 
innovations that could change the 
way we build new settlements and 
larger buildings.  

1. 3D printing could bring down the 
cost of designing and possibly 
building some elements of new 
infrastructure. 

2. New materials are being created, 
for example Top Mix Permeable, an 
alternative to cement that will al-
low the absorption of 4000 litres of 
water a minute; Aerogel, a material 
made of 99.98% air which is trans-
parent and super-insulating; and 
Concrete Canvas, a concrete cloth 
that can be used to build drains 
and passages. 

3. New processes are breaking 
through into the sector, such as 
building information modelling and 
5D project planning, which allows 
for a project’s cost and potential 
schedule to be included with the 
traditional 3D modelling of the 
project. 

4. Renewable energy technologies 
have led to falls in the cost of new 
local infrastructure. The average 
cost of new utility-scale solar PV 
declined by two-thirds and is pre-
dicted to decline by an additional 
quarter between 2015 and 2020. 

5. Compound material. According 
to the Economist (3/2/18) a ma-
jor innovation will be Perovskite, 

a compound material that can be 
incorporated in rolls and mixed 
with solar cells. Battery technology 
is also changing fast. Large surfac-
es, such as tarmacked roads, can 
be used to generate electricity, and 
systems are already in common use 
that draw heat out of the ground 
or air, hence reducing the need for 
large power generators. By 2020 
China will require 12% of new ve-
hicles to be electric, which should 
provide enough demand to make 
battery storage much more practi-
cal. 

6. ICT and IoT technology can pro-
vide information about how in-
frastructure is performing. Using 
technology to monitor or map the 
health of infrastructure can enable 
the quantification of the extent of 
ageing and remaining design life.

7. Smart grids are taking a pivotal 
role in a vast array of infrastruc-
ture-related activities, ranging 
from managing carbon impacts to 
controlling devices and facilities in 
homes and business premises.

8. Augmented reality (AR) involves 
overlaying information or visuals 
on the user’s view of the physical 
world. Delivered through connect-
ed devices, this augmentation of 
the real world has a wide range 
of potential uses in infrastructure 
projects.

Despite all the enticing opportunities 
listed above, the obstacles to innova-
tion in the UK are huge. The market 
is quite small compared with either 
China or countries such as Germany, 
especially if the UK goes ahead with 
Brexit and is excluded from wider 
markets or has to trade at greater 
cost. Funding tends to be concentrat-
ed in research not application and 
university researchers tend to live 
in their own worlds. Links with busi-
ness are notoriously poor. Attempts 
to replicate the German Fraunhofer 
Institutes through the Catapults suffer 
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from limited funds and tend to be 
scattered around, rather than being in 
the places where application is most 
likely to succeed thanks to a cluster 
of businesses. Thus there was virtually 
no one from business at the launch of 
a new research initiative to encourage 
collaboration between universities in 
reducing energy demand.

Government leaders and urban plan-
ners in leading cities are starting to 
employ different types of innovative 
technologies like the Internet of 
Things (IoT), ICT and artificial in-
telligence (AI) that can solve these 
challenges in a smarter way. These 
new technologies are becoming more 
accessible and affordable every day. 
They can improve quality of life in a 
variety of ways, from enabling the ef-
ficient consumption of power, natural 
city resources and water to develop-
ing urban transportation and mobility. 
Moreover, these technologies enable 
the real-time gathering of all types of 
data and analytics. (Exhibit 21)

Skills in new technology are limited, 
and the supply of foreign trained 
engineers to the UK could well dry up. 
Even more serious is the lack of clients 
who understand and are interested 
in spending enough time to go up 
the ‘learning curve’. Britain’s history 
is littered with great ideas that then 
crashed, sometimes literally like the 
Comet airliner, or failed to work as 
intended, like the (tilting) Advanced 
Passenger Train. In both these exam-
ples an early lead was lost and we 
ended up importing the technology in 
products made in other countries.

Conclusions

• Technological change could radical-
ly change the way we build, as well 
as where and how we live and work 

• But there are few people able to 
bring innovations together and 
profit from them 

• The obstacles to applying innova-
tion will be huge and the capacity 
to manage change is very limited 

• Hence it is important to create 
some good models from which les-
sons can be derived, such as in new 
smart towns, garden cities or urban 
extensions.

Exhibit 21: 
Smart City solutions in 36 member cities of the 
C40 network
Source: file:///F:/Tech%20Town/New%20Report/
smart-city-rapport-indhold-final-low.pdf



Smart Cities: Capitalising on the Digital Revolution 

30



Smart Cities: Learning from the Pioneers

31

Making a new  
settlement  
more attractive 

4
Whatever planners or politicians may 
say or do, cities tend to grow incre-
mentally over a long period of time. 
The pattern of growth is more like a 
game of dominoes than a jigsaw puz-
zle, with no prearranged ‘right’ answer. 
(Exhibit 22) But growth is shaped by 
infrastructure capacity and the avail-
ability or cost of land. Furthermore 
as investors pay most attention to 
trends, the past often counts for more 
than future projections and plans. 
So only a few plans for new towns 
or settlements will ever materialise, 
and those that do rarely turn out as 
planned; for example the new town 
of Milton Keynes turned its back on 
the planned road grid, and introduced 
roundabouts not crossroads, thus 
making it unviable to run an integrat-
ed transit system.

a) Mid-sized cities offer the best  
opportunities

The greatest opportunities for innova-
tion are likely to be in medium sized 
cities. The discovery that most people 
in the world now live in cities, along 
with the limits to growth posed by 
natural resources, are forcing cities 

Exhibit 22 (above): URBED’s Capital 
Gains report for the GLA recognised 
that urban growth had no ‘correct 
answer’ but many feasible forms.
Source: www.urbed.coop

Exhibit 23 (left): URBED’s Uxcester 
Garden City report explored options 
for doubling the population of Oxford 
within a 10km radius
Source: www.urbed.coop
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to become smarter in the way they 
plan. The natural focus is on Mega 
cities with more than 10 million popu-
lations, such as Shanghai, which has 
built 35,000 buildings with more than 
eight floors since 1990. But according 
to experts, the greatest growth is now 
expected from mid-sized or Metro 
cities. It is the cities with less than 
300,000 residents that the OECD ex-
pects to grow fastest. Though suburbs 
may seem to go on for ever opportu-
nities for densification are limited. If 
mid-sized cities such as Oxford can 
grow more sustainably at their edges, 
they can offer the choices to be found 
in larger cities, and take pressures off 
them and from rural villages in areas 
of natural beauty.

Many cities, whatever their size, are 
facing the same kinds of challeng-
es, and generally lack the experts or 
finance to deal with them. Problems 
include the rise of urban density, 
pollution, waste disposal and energy 
demands. Mobility is becoming more 
difficult with increasing congestion and 
limited road space. But Metro cities 
often lack the staff resources to plan 
ahead and do not control enough land 
or finance to shape their own destinies. 
Instead they must rely on simple mod-
els or rules to guide growth and regen-
eration. So smart cities need smarter 
planning and financial mechanisms, 
sometimes called ‘toolkits’. In particular 
they need to plan carefully what hap-
pens on their edges, as this is where 
most investment is likely to occur.

Neighbourhood 
Plan for Uxcester 
Garden City 
www.urbed.coop
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b) Mobile phones have changed behaviour

New towns and sustainable urban neighbourhoods should 
lead the way. The smart city concept and related inno-
vations  help new towns and planned urban extensions 
to contribute to environmental targets across a range of 
challenges, including carbon emissions, air quality, recycling 
rates, and water management. But to do so, human and 
institutional elements need to change equally rapidly. The 
smart city concept is not just about deploying technology 
but ultimately solving urban problems that citizens face in 
an economically viable way. Thus, improving the quality of 
life in cities will boost the demand for shared services. Bus-
es that get priority over private cars or trams could be more 
attractive than Autonomous Vehicles and no more costly.

The Internet of Things (IoT) and ICT will play important 
roles in the spread of innovation as they will enable key 
segments, such as energy, transportation, and urban 
planning, to exploit new technologies to deliver smart 
solutions to cities and citizens. (Exhibit 24) Any vision of 
the smart city must therefore make the most of the digital 
revolution. Digital devices have not only become common 
but are now playing a central role in almost every aspect 
of our lives. The internet, smartphones, cloud computing, 
social networks such as Facebook, Twitter and LinkedIn, 

iPads, and PCs all connect people with 
the surrounding world and each other 
in a way never experienced before. A 
good example are apps that record 
how far you walk each day, and which 
therefore encourage active travel to 
improve both personal health and 
air quality. Other good examples are 
the use of Zoom for conferencing, 
and apps that enable car rides to be 
shared.

Modern cities become hubs for these 
smart devices, which are either em-
bedded in the infrastructure of the 
city such as smart meters, sensors, 
and cameras, or spread fast as a 
fashion. One strength of these smart 
devices lies in their ability to collect, 
store and provide data about their 
surroundings. If there is a critical mass 
of people who want to use them, the 
barriers to innovation can be broken 
painlessly.

Exhibit 24: 
The elements of a Smart 
Cities Vision 
Source: http://uk.busi-
nessinsider.com/infgraph-
ic-smart-cities-technolo-
gies-2017-8?r=US&IR=T
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c) Smarter strategic planning is 
needed
 
Linking the many different networks of 
the city together is what strategic or 
spatial planning should be all about if 
the benefits of digital technology are 
to be secured. There are three basic 
steps: gathering data, sharing infor-
mation, and operating multi-function-
ally, that is pursuing more than one 
objective at a time.

1.  Gathering data First of all, Smart 
City technology gathers informa-
tion about the city which can be 
used by the technology itself to 
adapt to the most sustainable and 
smart behaviour. An example of 
this is a Smart Building System, 
which constantly gathers data 
about the performance of a build-
ing, which it then uses to optimise 
energy use. This would be easy 
to apply in the homes as well as 
the commercial buildings of a new 
town and could be a sales feature 
in a new settlement as it cuts costs 
and improves comfort. A GIS based 
system applied to city services 
such as water or electricity would 
transform planning and cut main-
tenance costs, especially if ducts 
were shared.

2.  Sharing information Secondly, 
technology is not smart just be-
cause it can gather data. It is also 
able to share that data with people 
or other technologies or borrow rel-
evant data from elsewhere. In this 
sense, smart technology should 
be able to communicate with the 
rest of a Smart City system using 
simple charts and maps. For this 
to be the case, it needs to be able 
‘speak the same language’ as the 
other devices in the Smart City 
system. Furthermore, it needs to be 
connected to a common commu-

nicative platform where information 
can be shared, and inter-operability 
promoted, such as a smart grid. 

 Digital technology can help create 
a sense of community, for example 
by enabling people with common 
interests to get together or share 
problems. A familiar and proven 
example is Mumsnet, and Skype 
and Zoom are being used to hold 
meetings remotely. Modern map-
ping techniques can transform the 
way people see their cities, and 
encourage collaborative forms of 
behaviour, for example to tackle 
common problems such as poor air 
quality. 

3.  Operating multi-functionally 
Thirdly, although technology which 
can gather data and communicate 
with other technologies is indeed 
smart, truly smart technologies 
are multi-functional. This means 
they provide solutions to multiple 
problems. A classic example is the 
London Embankment that was built 
to accommodate the new sewer, 
but also sped up the flow of the 
river and traffic, and later carried 
the District Line of the London 
Underground. 

A modern example could be the 
electric vehicle. This not only may 
lead to less congestion; in connec-
tion with a smart grid but can also 
serve as an energy buffer, by stor-
ing off-peak energy, which would 
help level out the energy supply 
and demand curve. By designing 
cables and power supplies into the 
system, for example through ducts 
or trenches, the costs of subse-
quent adaptation and maintenance 
can be reduced. The challenge 
is that it requires more ‘patient’ 
investment up front, but looked at 
retrospectively could be the most 
cost-effective solution to a number 
of problems.



Smart Cities: Learning from the Pioneers

35

Exhibit 25: 
Smart Solutions will appeal to 
towns and cities that want rapid 
growth but also a fairer distribu-
tion of the benefits

Source: http://uk.businessinsider.
com/infgraphic-smart-cities-tech-
nologies-2017-8?r=US&IR=T

Conclusions

• New settlements can act as test beds for innovation in 
ways that may cut costs and boost demand

• Strategic or spatial planning needs to foster innovation, 
for example joining up transport with major housing 
schemes

• Young people are likely to be the pace-setters as far as 
innovation is concerned

• The lever for change will be self-organising networks, 
especially in towns and cities with lots of students or 
creative quarters.
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Achieving the 
wider benefits 5

There is already a confusing abundance of appli-
cations, many of them free, such as CityMapper 
in London. But how is a new settlement (and its 
developers) to put digital technology into opera-
tion in ways that give the new place an operat-
ing advantage? Here are nine proven technolo-
gies that could be combined for greater effect.

a) Digital technologies can add value

a) Information and communication technolo-
gy (ICT) has become as essential as human 
relations to most large private and govern-
mental organizations. ICT has the potential 
to save 15% of total global emissions by 
2020. Translated into economic terms, these 
savings would amount to around 600 billion 
euros. But the potential of ICT is not limited 
to carbon reduction. The greatest potential of 
ICT lies in its ability to enable more efficient 
solutions based on system-thinking rather 
than a piecemeal approach, and this should 
benefit smaller organisations as well. 

b) Internet of Things (IoT) is a recent com-
munication paradigm that envisages a near 
future in which the objects of everyday life 
are equipped with microcontrollers, transceiv-
ers for digital communication, and suitable 
protocol stacks that will make them able to 
communicate with one another. While many 
fear a world dominated by robots, we also 

Exhibit 26: 
Digital visualis-

ation of population 
density in Greater 
Manchester 2016

Source: URBED
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benefit when controls are simplified 
and you no longer rely on codes.

c) Integrated systems can all form 
part of a wider digital system. 
Sensors and smart meters de-
ployed throughout the city then 
provide digital information about 
traffic flows, vacant parking spaces, 
energy use, car crashes, weather 
conditions etc. This information can 
be accessed via smart phones or 
other smart devices and thereby 
advise the smartest options for 
moving around the city. This makes 
the physical infrastructure much 
more flexible and customized, if at 
times exasperating, for example if 
your phone has gone dead.

d) Open data in the context of smart 
cities refers to a public policy 
that requires or encourages public 
agencies to release data sets and 
make them freely accessible. The 
easy access to the internet through 
phone companies, and access for 
software designers, has been inval-
uable to creating a fourth industrial 
revolution that is enabling people 
in emerging economies to bypass 
expensive physical grids.

e) Cloud and edge computing have 
had a significant influence on the 
development of smart cities by 
multiplying storage space. They 
also are enabling a broader set 
of players to enter the smart city 
market. Cloud computing, generally 
defined as the delivery of comput-
ing as a service, has offered cities 
ways to reduce costs and increase 
the efficiency of services, thus mak-
ing living in cities more affordable.

 
f) Waste management is a primary 

concern for most modern cities, 
due to both the cost of collection 

and the problem of disposal, which 
includes storing garbage in landfill 
sites or recycling it. The use of 
intelligent waste containers, which 
detect the level of load and allow 
for an optimisation of the collector 
trucks route, can reduce the cost of 
waste collection and improve the 
quality of recycling. Bins are only 
emptied when they are near full. 
Garbage trucks can be kept away 
from residential areas thus ena-
bling road widths to be narrower.

g) Air quality and noise monitor-
ing can be used to control traffic 
congestion in the city, and then 
regulate or charge for use at peak 
times. Grenoble provides a good 
example where polluting trucks are 
excluded when pollution levels are 
high, and action is being taken to 
reduce the amount of wood-burn-
ing stoves to improve public health. 

h) Automation of public buildings 
can monitor the energy consump-
tion and the salubriousness of the 
environment in public buildings 
(schools, administration offices, 
and museums) using different types 
of sensors and actuators to control 
lights, temperature, and humidity.

i) Cutting-edge sensors and video 
use RFID (reliable automation) and 
wireless sensor networks to provide 
a variety of data on all aspects of 
urban life. These data can be effec-
tively visualized, accumulated and 
used in many scenarios, from the 
early detection of earthquakes to 
monitoring long-distance highways 
through the use of optical cable 
sensors, and for advanced biomet-
ric recognition in which video data 
is also used to detect unwanted 
callers.
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leisure facilities; innovative and 
convenient integrated public 
transport systems; and high-quality 
housing.

• Ambitious policies for energy 
management, utilising advanced 
technology to conserve energy and 
maximise the use of renewables.

• Government investment towards 
implementing sustainable or smart 
city agendas.

• Collaboration between all the 
stakeholders, ‘town and gown’. 

However, research shows that it takes 
much longer to get from the original 
idea to practical application than 
most investors expect. Consequently 
it is unrealistic to rely on private busi-
nesses or investors, and some kind 
of public private partnership will be 
essential. (Exhibit 25) 

b) Science cities are showing  
the way

This report drew on case studies of 
seven leading cities in the fields of sci-
ence and innovation: Cambridge, Frei-
burg, Grenoble, Palo Alto, Singapore, 
Masdar and Silicon Valley. Spread 
throughout the world they vary in 
terms of geographic location, cultural 
contexts, political systems, size, den-
sity and age. However, despite their 
differences, there are a number of 
common conditions that have helped 
them become leaders in their respec-
tive countries in the application of 
science to how we live and work.

• A world class university embed-
ded within the city. This attracts 
leaders in research and innovation 
alongside global enterprises and 
start-ups.

•  Appealing places to live, in terms 
of their cultural, commercial and 

Exhibit 27:  
Innovation takes 

several decades to 
pay off

Source: The Impact 
of Technological 

Change on Future 
Infrastructure Supply 

and Demand, NIC 
2017
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Hence public support is going to 
be crucial, for example through dis-
counting the value of land, or through 
tapping the uplift in land values to 
pay for more advanced infrastructure. 
As the world’s population grows, and 
more people move into urban areas, 
smarter cities will need to make the 
best use of available resources. In 
turn, new settlements can become 
showcases for innovative technology 
in ways that add to their appeals as 
places to live or work. If other cit-
ies want to capitalise on the digital 
revolution, and thrive as centres for 
innovation and technology, they need 
to follow the examples of the leaders, 
which is illustrated in Exhibit 26 on 
the final page. 

c) Vision to results takes seven 
steps

1. Devising a vision that produces 
social, environmental and economic 
benefits, and that can be imple-
mented in stages through a spatial 
development framework. Policy 
development and implementation 
needs to involve citizens, which 
means making the digital transfor-
mation fun and easily accessible.

2. Securing support from national, 
regional and local government in 
setting targets, building partner-
ships and helping local policies to 
work.

3. Choosing economic objectives 
that foster companies and insti-
tutions and appeal to a range of 
potential new residents, such as 
reducing energy demand and max-
imising use of renewable sources.

4. Integrating smarter technologies 
with their economic development 
and public services plans, and 
showing how technology or use 

of data can help achieve priority 
objectives.

5. Maintaining creative and strate-
gic partnerships with a wide range 
of different investors and actors 
including universities, global com-
panies and creative start-ups.

6. Joining-up land use and transpor-
tation plans and policies to ensure 
access to employees and housing 
is readily available and travel is 
efficient, including using GIS based 
mapping techniques to show up 
opportunities and constraints.

7. Providing incentives and penal-
ties to encourage people to change 
behaviour, such as making parking 
more expensive and difficult, while 
making public transport, cycling 
and walking much cheaper and 
easier.

Conclusions

• A successful Smart City is one that is truly intelligent in 
applying lessons from experience and joining up differ-
ent innovations in a sustainable urban framework that 
meets social and environmental as well as economic 
criteria.

• Better communications are key to avoiding congestion 
and inequality from rapid economic growth, and achiev-
ing smarter urbanisation. Changing demands from 
young people  can be harnessed in creating attractive 
new places to live.

• Technological innovation can yield economies in man-
aging urban utilities efficiently in higher density areas 
where infrastructure can be integrated. Modern Meth-
ods of Construction can also help in going to scale.

• New settlements that apply Garden City or Connected-
City principles can act as testbeds for self-organising 
networks, which reduce costs and make them more 
attractive as places to live.

• Digital technologies can add value. The lessons from 
the pioneering ‘science cities’ should be used to build 
our way out of the foreseeable economic crisis through 
a process of recovery with seven elements. 
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