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Smart City Planning

Smart City Planning has become the go-to word for a myriad of ideas and strategies in urban
planning, from developing new, technology-driven cities, to building out wi-fi networks
across historical urban centres, collecting and analysing big data, and encouraging and
promoting start-up economies. The commonality is that technology is involved in one way or
another to improve the way cities function and citizens live their lives.
W H AT D O W E M E A N BY S M A R T?
While smart has become a term readily used
(and sometimes misused) in an urban planning
context, in most cases it is still limited to a narrow
perspective. This understanding may extend to
machine-to-machine connectivity (aka the Internet
of Things), to sensor inputs and automation of
infrastructure systems (e.g., detection of water
leaks, smart energy grids), as well as to useroriented applications (from real-time traffic app to
air quality monitor). However, the future success
of smart cities relies on the human-computer
interaction, where urban systems adapt to real-time
feedback of human behaviour.
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As technology and trust in that technology matures,
supported by clear and transparent regulation, it
is this human-computer interaction that will truly
revolutionise the way cities operate. Ultimately,
Artificial Intelligence will help optimize city services
such as garbage collection, vehicle and pedestrian
traffic, electricity use, and parking space based on
a myriad of algorithms. But being ‘Smart’ is more
than just technology; it is about creating liveable,
equitable, and sustainable cities where technology
is first and foremost an enabler to support solutions
for addressing urban challenges like depletion of
resources (financial and environmental), inequality,
and climate change.

Future success of smart
cities relies on the humancomputer interaction,
where urban systems adapt
to real-time feedback of
human behaviour.
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WHY SHOULD WE CARE?
Much of future urban growth will take place in
Africa and Asia but cities across the world will
increasingly grapple with social, economic,
and environmental challenges. These challenges
range from providing affordable and adequate
housing and (re)building ageing or non-existent
infrastructure, to mitigating the impacts of
climate change and integrating migrants from
the rural hinterland or other parts of the world.
There will be no ‘silver bullet’ solution in dealing
with these challenges; each of us working within
the construction and real estate sector has a
responsibility to future generations and needs to
seek out and continue to improve, step-by-step,
upon industry best practice in planning, design,
and construction of our urban environments.
To deal with these challenges, we need to plan our
cities in increasingly smarter ways – or suffer the
severe consequences of getting things wrong.
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Imagine, for example, that you know that a
neighbour living on your block in Manhattan needs
a taxi to go to Brooklyn to visit a friend at more
or less the same time as you are planning to go
to a concert not far from your neighbour’s friend.
You could split your fare with your neighbour and
save money (or spend it on a drink at the concert).
Through real-time urban data streams, optimizing
decision making across a number of criteria
is possible.
A simple app on your smart phone will provide you
with the necessary information to see how long
you will need to wait for the taxi, and how much
you can save, sharing it with someone else.
Research at the MIT Senseable City Lab
demonstrated that with only minimal
inconvenience to passengers, sharing taxis
could reduce the number of taxi trips by 40%
(http://hubcab.org/). This would not only have
an impact on our personal purse, but also
on the city’s air quality

40%
Research at the MIT Senseable
City Lab demonstrated that with
only minimal inconvenience to
passengers, sharing taxis could
reduce the number of taxi trips
by 40% (http://hubcab.org/).
This would not only have an
impact on our personal purse,
but also on the city’s air quality.
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Or, to give another example, imagine you no
longer need to circle around blocks to find a
parking spot, but your smart phone can tell you
the closest spot available. This will not only save
you time, but again improve the city’s air quality.
According to UCLA professor Donald Shoup,
drivers in major cities such as San Francisco,
Sydney, New York, and London spend between 3.5
and 14 minutes searching for a lot each time they
are trying to park their car (Shoup, 2011, The High
Cost of Free Parking).
While these examples clearly demonstrate the
benefit for individual residents, it is much more
difficult to demonstrate the causal relation and the
degree of their impact. A consequence of this is
that it becomes difficult to define the exact value
associated with a technology intervention, and
therefore, it is challenging to argue for investing
in any particular initiative in a context of limited
resources. This is just one of the key reasons
why planning our cities smarter sounds easier
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than it is, and why smart city initiatives often fail
implementation beyond pilot schemes.
This paper is intended to depict some of these
fundamental issues that mayors, city governments,
developers, planners, and engineers face when
implementing technology-driven strategies to
support the improvement of our cities and address
the above-mentioned urban challenges. Drawing
on BuroHappold’s global experience in developing
city strategies, urban plans, and infrastructure
systems, as well as building on conversations we
had with our clients, we want to offer some fresh
thinking to overcome current challenges for smart
city initiatives.

10
MINS SAVED PER
WORKING DAY

40

HOURS SAVED PER YEAR

According to UCLA professor
Donald Shoup, drivers in
major cities such as San
Francisco, Sydney, New York,
and London spend between
3.5 and 14 minutes searching
for a lot each time they
are trying to park their car
(Shoup, 2011, The High Cost
of Free Parking).

PLANNING SMARTER

CHALLENGES

8

BUROHAPPOLD ENGINEERING

PLANNING SMARTER

BUROHAPPOLD ENGINEERING

Challenges

Technology-driven urban planning initiatives can
be broadly categorized into two types.
On the one hand, there are new districts such as
Songdo International Business District in Korea
or Dongtang U-City in China that are centrally
planned and developed around technology.
In these examples, those planning the cities have
taken the opportunity offered by a relatively
blank canvas to try to drive efficiency and order
through a focus on technology as a governing or
organisational centre-piece. On the other hand,
existing cities tend to pilot specific technologies to
improve certain aspects of urban living. There are
many examples such as Amsterdam’s Vehicle2Grid,
an initiative that connects households with car
batteries or electric charging stations to a smart
grid that then allows residents to control the use
of locally produced renewable energy supply, or
New York’s LinkNYC initiative, that transforms
former phone booths into poles with superfast,
free public Wi-Fi, option to make phone calls,
charge devices, and browse the Internet
on a tablet.
9

There are specific challenges to both these
types of technology-driven planning approaches.
New cities face challenges such as difficult
contractual relationships between government
and private developer, an over-reliance on return
on investment by the developer, and the fact
that no-one (to date) has created a governance
and ownership structure to co-ordinate such
ambitious objectives – although that position is
changing (of which, more later). Mature cities,
which have tended to promote more discrete
technology-based solutions, face the challenge
of scaling these schemes beyond the temporally
and spatially limited pilots.
In addition to these specific points, there are other
fundamental issues that both new and existing
cities, have to address. In particular, we consider
below four obstacles to the implementation of
technology-driven strategies.

Mature cities,
which have tended to
promote more discrete
technology-based
solutions, face the
challenge of scaling
these schemes beyond the
temporally and spatially
limited pilots.
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1. THE MISSING BUSINESS CASE
Technology-driven initiatives are often not
cheap. They require significant up-front capital
investment. At the same time, benefits and value
are often difficult to directly trace back to the
technology-driven solution (such as the abovementioned impact of reduced number of taxis
on air quality). This creates challenges in regards
to cost allocation, responsibilities, and returns
on investment. Technology companies such as
Living PlanIT, IBM, Siemens, Cisco and others
have developed a series of products aimed at
creating ‘operating systems’ that allow cities to
control their utility and transportation networks
in real time through the deployment of sensors
that collect data and to feed into an overarching
control system. Public agencies however have
difficulties in demonstrating to residents the
benefits of investing their tax money into such
initiatives. Similarly, private funders, seeking
returns on investment in a relatively short amount
of time, have not yet seen evidence of return on
investment in this market as the business case is
(at best) unclear.
10
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2. THE COMPLEXITY OF
O R G A N I Z AT I O N A L S T R U C T U R E A N D
GOVERNANCE
Public service entities have become increasingly
organized along specialized functions with a
myriad of departments providing public services.
This is often an obstacle to technology-driven
strategies that, for full effectiveness, need to cut
across multiple sectors and thus the boundaries
of departments and agencies as well as their
individual budgets. The involvement of so many
stakeholders obviously bears the risk of lack of
ownership or internal tussling for leadership.
This, in turn, can promote a slow-down if not
derailment, of ambitious programmes.
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3. THE ‘TIMEFRAME’ CONUNDRUM

4. T H E M A R K E T I M M AT U R I T Y

There is an on-going tension between the long
timeframes over which investment in major
infrastructure and buildings should properly
be considered and the short-term nature
of financial markets. The same is true when
considering political cycles and decision-making
at city or national level. When one then adds
to this dichotomy the challenge of the even
shorter timeframes associated with technology
development, the picture becomes even more
complex. At one end of the spectrum, we have
traditional infrastructure systems such as road
networks and electricity grids which have lifecycles
of up to 80 years. At the other end, there are
technology systems and software applications
which become obsolete after 80 weeks. So,
whilst we would argue that some governments’
procurement processes and contractual and legal
structures are unsuited for prioritising long-term
investment in key infrastructure, it is even worse
for the fast-pace of technological development.

The market for new technology and software
applications is increasing by the minute. There are
many start-ups delivering solutions to the same
problem. Most of these new businesses however
fail to scale their technology (companies such
as Uber or Airbnb are the exception to the rule)
and many do not have any past track-record of
business success. This creates many risks for
public agencies wanting to invest in new
and innovative solutions as their traditional
procurement regulations often require their
vendors to have a long history of successful
implementation, and are therefore not able
to respond to potential opportunities

11

There is an on-going tension between the long
timeframes over which investment in major
infrastructure and buildings should properly
be considered and the short-term nature of
financial markets.
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A roadmap

BuroHappold has been developing a framework for overcoming the
challenges to technology-driven initiatives. While there is still much work
to be done, we believe that it is a first step towards establishing a clear process,
including the format for a business case and an implementation programme.

Visioning

The Vision

Leadership

Consultation
& Feedback
Strategy
Opportunity
Assessment

Stakeholder
Engagement

1. THE VISION
Technology can support the urban challenges
cities face today, but it should never be seen as a
silver bullet. Any technology-driven approach to
planning needs to be integrated into a framework
of objectives. It is recommended that a series
of workshops between key stakeholders should
be undertaken to identify the fundamental
opportunities of a technology-driven approach.
Many cities have strategic plans for the future
(e.g., OneNYC in New York, London Plan),
but not too many development corporations
have the same and it is worthwhile to consider
the role of technology within any revision of such
plans as they are often cross-departmental
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and are backed by an extensive
stakeholder engagement process.
Key considerations should be to:

Collaboration
&
Co-production

Innovation
Planning
Technology
Planning,
Procurement &
Delivery

Urban
Intelligence

Infrastructure
Planning,
Procurement &
Delivery

Business &
Economic
Plan

• Embrace innovation and share knowledge.
• Benchmark other successful initiatives and
approaches to find appropriate solutions.
• Engage the end user (e.g., residents, visitors,
employees) to develop the vision.
• Develop goals and success factors for
technology solutions.
• Define success and establish performance
indicators to measure it over the course of time.

© BuroHappold Engineering

©BuroHappold
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2. GOVERNANCE
Governance requires particular focus as it
provides the overall structure and rules associated
with integration of organisational functions and
data use. It also impacts upon the underlying
business case, which, in turn, can be used to
justify deployment of new and enhanced
technology-based infrastructure. Topics for
consideration in any development of governance
structure will include:
• Consider the creation of a new department
responsible for technology strategies that cut
across departments.
• Create clear rules of ownership and governance
for deployment and operation of technology.
• Consider benefits and challenges of connecting
data across departments.
• Establish regulations for users access and use of
any data.
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• Develop a flexible procurement strategy,
which supports and incorporates interoperability
and the co-ordination of data.

a ‘smart’ city offers. Important considerations
needing to be assessed when undertaking
a business and economic plan are:

• Consider partnership opportunities between
the private and public sectors where mutual
benefit exists.

• Analyse whole life cycle costs and benefits
associated with technology deployment,
including less tangible socio-economic and
environment benefits.

3. THE BUSINESS CASE

• Consider a wide range of procurement routes
and their commercial structure alongside the
contractual opportunities and any associated
commercial risk. The ownership of any
infrastructure required to support deployment
and the opportunities created by generating
revenue from any data will determine the viability
of the investment opportunity.

The most effective route to creating more
sustainable urban development is through longterm stewardship and management of estates
and infrastructure. This ensures that there is a
vested interest in supporting an approach which
not only focuses on the short-term capital costs
of a project but also on the costs of operations,
upgrades and maintenance over many years of
ownership. Using this approach, a sound business
and economic case may be established that
not only supports commercial viability but also
captures the wider, more intangible benefits that
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4. PROCUREMENT OPTIONS
It is easier to introduce new technology
interventions across systems and networks
where the owner of the system or network is
the developer or the city. Where the private
sector is in control of some or all of these
services, it becomes much harder to create the
appropriate commercial model that benefits
both private investors and public stakeholders
as well as end users. Irrespective, it is important
that an integrated approach to general service
procurement is undertaken to ensure that all
opportunities associated with technology
are realised and maximised.
Key considerations should include:
• Consider collaborative partnerships where city
government or developer retains a long-term
interest in infrastructure whilst leveraging
investment from the private sector.
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• Consider procurement models that focus on the
outcome rather than the technology per se.
• Undertake sufficient market outreach (both
technically and commercially) to inform your
choice of procurement and appetite for risk as
well as to test whether your outcome can be
successfully delivered.
• Drive competition during the tender process to
mitigate business and commercial risk and ensure
that there is long term commitment to continual
improvement.
• Balance top down implementation of solutions
with those that are more informal and bottom-up
by residents and urban entrepreneurs through
the release and sharing of data.

It is easier to introduce new
technology interventions
across systems and networks
where the owner of the
system or network is the
developer or the city.
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BuroHappold Engineering has worked with governments and
developers across the world to implement technology-driven strategies
to improve our cities and urban environments. It is through the many
lessons learned on these projects that we have developed this framework.
Stay tuned for a series of blogs on the value of big data, urban
technology, and business models for smarter urban planning.
We will be reviewing series of case studies, conduct interviews with
BuroHappold and other experts, and publish some of our own research
to demonstrate the breath and wide-range of smart city strategies
currently under way across the world.
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