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Introduction and guidance
Introduction and guidance
Welcome to this badged open course, Smart cities.
The course lasts eight weeks, with approximately three hours of study each week. You
can work through the course at your own pace, so if you have more time one week there is
no problem with pushing on to complete another week’s study.
This course will help you to navigate your own path through the complex landscape of
smart cities. You’ll hear from smart city innovators and entrepreneurs, city leaders,
communities and business, connecting with learners from around the world to reflect on
issues facing smart cities of different sizes and situations.
You’ll explore what it’s like to live in a smart city, the role of systems thinking, living labs,
open data, crowdsourcing and roadmaps. You’ll debate challenges of privacy, ethics and
security, and weigh up the value of leadership, standards and metrics. You’ll learn how to
co-create a smart city project where you live.
You will be able to test your understanding of the course through the weekly interactive
quizzes, of which Weeks 4 and 8 will provide you with an opportunity to earn a badge to
demonstrate your new skills. You can read more on how to study the course and about
badges in the next sections.
After completing this course you will be able to:
●

describe different approaches to smart city design and delivery using information
provided in case studies

●

create a smart cities project in a community using a range of tools and techniques

●

outline key issues with the development of smart cities and form personal views on
these.

Moving around the course
In the ‘Summary’ at the end of each week, you can find a link to the next week. If at any
time you want to return to the start of the course, click on ‘Course content’. From here you
can navigate to any part of the course. Alternatively, use the week links at the top of every
page of the course.
It’s also good practice, if you access a link from within a course page (including links to the
quizzes), to open it in a new window or tab. That way you can easily return to where
you’ve come from without having to use the back button on your browser.
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What is a badged course?
While studying Smart cities you have the option to work towards gaining a digital badge.
Badged courses are a key part of The Open University’s mission to promote the
educational well-being of the community. The courses also provide another way of helping
you to progress from informal to formal learning.
To complete a course you need to be able to find about 24 hours of study time, over a
period of about 8 weeks. However, it is possible to study them at any time, and at a pace
to suit you.
Badged courses are all available on The Open University’s OpenLearn website and do
not cost anything to study. They differ from Open University courses because you do not
receive support from a tutor. But you do get useful feedback from the interactive quizzes.

What is a badge?
Digital badges are a new way of demonstrating online that you have gained a skill.
Schools, colleges and universities are working with employers and other organisations to
develop open badges that help learners gain recognition for their skills, and support
employers to identify the right candidate for a job.
Badges demonstrate your work and achievement on the course. You can share your
achievement with friends, family and employers, and on social media. Badges are a great
motivation, helping you to reach the end of the course. Gaining a badge often boosts
confidence in the skills and abilities that underpin successful study. So, completing this
course should encourage you to think about taking other courses.
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How to get a badge
Getting a badge is straightforward! Here’s what you have to do:
●

read each week of the course

●

score 50% or more in the two badge quizzes in Week 4 and Week 8.

For all the quizzes, you can have three attempts at most of the questions (for true or false
type questions you usually only get one attempt). If you get the answer right first time you
will get more marks than for a correct answer the second or third time. Therefore, please
be aware that for the two badge quizzes it is possible to get all the questions right but not
score 50% and be eligible for the badge on that attempt. If one of your answers is
incorrect you will often receive helpful feedback and suggestions about how to work out
the correct answer.
For the badge quizzes, if you’re not successful in getting 50% the first time, after 24 hours
you can attempt the whole quiz, and come back as many times as you like.
We hope that as many people as possible will gain an Open University badge – so you
should see getting a badge as an opportunity to reflect on what you have learned rather
than as a test.
If you need more guidance on getting a badge and what you can do with it, take a look at
the OpenLearn FAQs. When you gain your badge you will receive an email to notify you
and you will be able to view and manage all your badges in My OpenLearn within 24 hours
of completing the criteria to gain a badge.
Get started with Week 1.
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Week 1: Introduction to smart
cities
Introduction
Welcome to Week 1 of this free badged open course, Smart cities.
‘Smart cities’ is a term used to describe the use of smart technologies and data as the
means to solve cities’ sustainability challenges. Many cities are in the process of making
themselves smart, using data and technology to improve transport, energy use, health
and air quality or to drive economic growth. Others are being built to be smart from the
start. So this is a term that relates to the present and to the future.
Whatever your interest in smart cities, welcome to the course. In the following video you
will hear from Dr Lorraine Hudson. She is a Research Fellow on smart cities who
previously worked in local government managing a £3 million smart city programme. Later
in the course you will also hear from Professor Gerd Kortuem, of The Open University,
whose research focuses on smart cities, the internet of things and computing for
sustainability.
Video content is not available in this format.
Thinking about smart cities

By the end of this week, you should be able to:
●

recognise the challenges and opportunities cities face

●

discuss smart city definitions and what they have in common

●

describe some different approaches to smart city design and delivery.

As a student of smart cities you’ll find yourself in the presence of experts from many
disciplines, meeting a multiplicity of smart city projects and applying what you learn to a
real project in your own city or community. To help you capture what you learn, here are a
few tools:
●

A list of references at the end of each week gives you a bank of published reports
cited in the course.

●

The Smart Cities Project Ideas Template is a place for you to note down discoveries
and reflections as you draft ideas towards your own smart cities project. It can also
act as a record of your progress. Download this now, either the
Smart Cities Project Ideas Template PDF or
Smart Cities Project Ideas Template.docx format.

●

The Smart Cities Project Business Model Canvas comes into play in later on in the
course as you create your proposal for your smart cities project. Download this now
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either Smart Cities Project Business Model Canvas PDF or
Smart Cities Project Business Model Canvas .docx format.
The point of becoming a smart city is that it will increase resilience and improve the lives
of citizens. So should the vision of a smart city be to implement more technology or to
explore how technology might enable the city and citizens to solve the challenges they
face?
Before you start, The Open University would really appreciate a few minutes of your time
to tell us about yourself and your expectations of the course. Your input will help to further
improve the online learning experience. If you’d like to help, and if you haven’t done so
already, please fill in this optional survey.
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1 Your initial thoughts about smart cities
Before you get going, carry out Activity 1 which will help you to reflect on what the term
‘smart cities’ means to you.

Activity 1 Reflection
Allow about 10 minutes

Consider the following questions:
●

What does the term ‘smart cities’ means to you?

●

Are you aware of any smart cities? If so, have a look at their website and see if
you can find the aims and objectives of their smart city programme.
Provide your answer...

Discussion
You might find it useful to keep a note of your responses to these questions and look
back on them at the end of the course to see if your views and understanding of smart
cities have changed.
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2 What is a smart city?

Figure 1 An example of a smart city.
Cities are centres of innovation and creativity, but they also face great challenges such as
rapid urbanisation, climate change and increased pressure on city services like transport
and healthcare. To address the challenges and capitalise on the opportunities, cities are
encouraged to become ‘smart cities’. However the term ‘smart city’ is broad and
ambiguous, with no agreed definition or consensus on how cities should approach the
agenda.
A number of smart city definitions exist; some have a broad focus while others focus on
technology and data or citizens. For example:
●

The British Standards Institute (BSI) defines smart cities as ‘the effective integration
of physical, digital and human systems in the built environment to deliver
sustainable, prosperous and inclusive future for its citizens’ (BSI, 2014).

●

Cisco defines the term as those cities that adopt ‘scalable solutions that take
advantage of information and communications technology (ICT) to increase
efficiencies, reduce costs, and enhance quality of life’ (Falconer and Mitchell, 2012).

What most smart city definitions have in common is that they consider the use of smart
technologies and data as the means to solve cities’ sustainability challenges – economic,
social and environmental issues. Smart technologies can be classified, broadly, as ICT
solutions. They range from expensive hardware solutions such as city control centres,
smart grids and autonomous vehicles, through to much lower cost solutions such as
smartphone apps, online platforms that crowdsource citizens’ ideas and low-cost
environmental sensors. Data is also central to smart cities, in particular the use of big data
and open data.
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The approaches to smart city initiatives can be classified into two main approaches: ‘topdown’ and ‘bottom-up’ (Centre for Cities, 2014). Top-down approaches focus on
technology, efficiency and master planning, integrating data from different systems into a
central operations centre. Bottom-up approaches focus on citizens and how they can use
innovative technologies, such as social media, mobile applications and open data to
create solutions to issues that matter to them and enable behaviour change.
So do smart cities already exist or are they a future aspiration? Smart cities are created,
they don’t simply exist or emerge, but there is no end point. Rather, becoming a smart city
is a process by which cities use smart technologies and innovative approaches to address
the challenges they face, helping them to become more resilient and liveable.
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3 World urbanisation

Figure 2 Percentage of the world’s population living in urban areas by 2030 (UN, 2015)
Today, more than half of the world’s population, 3.5 billion people, live in urban areas, and
by 2030 this will rise to 60%. Over the next decades there will be significant changes in
the size and distribution of the world’s population.
According to the United Nations (UN) close to half of the urban population live in cities of
less than 500,000 people, but one in eight of us live in 28 mega cities – cities that have
more than 10 million inhabitants, such as Tokyo, Delhi, Shanghai, Sao Paulo and London.
The fastest growing cities have 500,000 to 1 million inhabitants and are located in Asia
and Africa (UN, 2014).
Rapid urbanisation and unplanned growth pose significant challenges – greater demand
for natural resources such as water and energy, increased pollution and impacts on
biodiversity. The world’s cities occupy just 2% of the Earth’s land, but account for up to
80% of energy consumption and 75% of carbon dioxide emissions (UN, 2014).
Cities are major contributors to climate change but they’re also heavily vulnerable to it:
they’re affected by rising sea levels, more frequent and stronger storms and cyclones, and
more frequent extremes in heat and cold. These then impact on urban infrastructure and
quality of life.
In many cities there’s also a shortage of housing, pressure on healthcare systems, and
issues with poverty and crime.
Cities in the developing world face the toughest challenges, and it is here that 95% of
future urban growth is predicted to take place by 2050. These cities will experience great
change but have the lowest levels of resources and institutional capabilities to deal with
that change. Already, 828 million people live in slums and the number keeps rising
(UN, 2015).
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Figure 3 Percentage of urban population growth predicted to be in developing countries
(UN, 2014)
However, the concentration of people in cities can also bring benefits: if managed well
population density allows increased access to jobs and cultural activities as well as to
services such as healthcare, education and mobility, which could lead to longer life
expectancy and poverty reduction.
Cities are dynamic places. They rely on the flow of people, ideas, resources and global
connections. To thrive, cities need to meet the economic and social aspirations of the
people who live there. They also need to manage their impacts on the environment in
order to ensure that their growth is sustainable and that benefits are accessible to all.

Further resources
If you want to learn more about the UN’s interest in cities and sustainability, check out this
site: United Nations Sustainable Development Knowledge Platform.
Explore the work of the UN’s Department of Economic and Social Affairs in this 2014 report
(revised) United Nations World Urbanization Prospects.
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4 Smart city case studies
In this section you will look at three smart city case studies: Milton Keynes, Songdo and
Rio De Janeiro. As you meet these cities, think about their similarities and differences,
and what might influence the approach each one of these has taken.

4.1 Milton Keynes and MK:Smart
The first case study you will look at is Milton Keynes (oftern referred to as ‘MK’), the UK’s
fastest growing city which was founded 50 years ago.
Watch the following video which introduces some of the issues faced by Milton Keynes.
Video content is not available in this format.
MK:Smart, which ended in June 2017, was a £16 million collaborative smart city initiative
partly funded by a grant from the Higher Education Funding Council for England (HEFCE)
and led by The Open University, which developed innovative solutions to support the
economic growth of Milton Keynes.

4.2 Songdo
Built from scratch on the northwestern coast of South Korea, Songdo has been designed
to make optimum use of the latest technologies.
Watch the following video which investigates Songdo. Would you like to live here?
Video content is not available in this format.
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4.3 Rio De Janeiro

Figure 4 Rio De Janeiro
Rio de Janeiro is Brazil’s second largest city, with a population of over 6 million people.
Rio is a lively, flamboyant city but, like many large cities, it faces problems such as crime,
transport and ageing infrastructure. Being located just above sea level, the city is
vulnerable to floods and landslides – natural disasters that are expected to increase with
climate change. The city’s slum areas (favelas) are mostly built along the sides of the
mountains so are particularly prone to natural disasters (UNICEF, 2012). Heavy rains
have caused hundreds of casualties and destroyed homes.
To address these issues, and in preparation for hosting both the 2014 FIFA World Cup
and the 2016 Olympic Games, Rio’s mayor, Eduardo Paes, commissioned a City
Operations Centre. It was designed by IBM and opened in 2010. The centre co-ordinates
the activities of more than 300 municipal and state departments, plus private utility and
transportation companies, integrating them into a single digital command-and-control
system (Hamm, 2012).
Cameras send information back to the control centre’s hundreds of screens that show
what is happening across the city in real time, and data analytics software is used to
predict where traffic will flow, where accidents may happen and when flooding might hit.
The centre uses a weather and flood forecasting program that predicts emergencies up to
two days ahead of time. So the city can now position police, fire and rescue teams close to
where problems are likely to occur, close off streets and use sirens to alert people to the
danger, and residents can also sign up to receive messages to their mobile phones.
Citizens can access the cameras to see what’s happening across the city.
However, this is not the only smart technology Rio is using. In stark contrast to the
expensive City Operations Centre, in the favelas teenagers have been using kites and
mobile technology to map the favelas’ social and environmental risks and to improve the
lives of children and families in their communities (UNICEF, 2012). They fly kites with
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mobile phones attached and take photos of risks such as piles of rubbish, dangerous
spots on paths and hazardous electricity cables. The photos are then tagged on a digital
map, and the issues are sorted by type and urgency of response required
(UNICEF, 2015). The UNICEF project is supported by the Municipality of Rio, the
Municipal Secretariat of Health and Civil Defense, and a local organisation, CEDAPS
(Centro de Promoção da Saúde).
You can find out more about Rio’s kite-flying project and the City Operations Centre,
including local people’s views, in a BBC article and video:
Tomorrow’s cities: Rio de Janeiro’s bid to become a smart city.

4.4 How do these case studies compare?
There are some similarities in the ways that these three smart cities are using technology
to resolve city challenges.

Activity 2 Comparing Milton Keynes, Songdo and Rio De Janeiro
Allow about 15 minutes

Think about the following questions:
●

What are the advantages and disadvantages of the approaches you’ve seen?

●

What do you think influenced the approaches the cities have taken?

●

Can you see any of these smart city approaches being applied where you live?

Write a paragraph explaining your views.
Provide your answer...
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5 What makes cities smart?

Figure 5 The four dimensions of city resilience
Cities face complex challenges but they also offer a setting where people and
organisations together can find solutions and opportunities. In smart cities, creativity,
innovation and enterprise combine with technology and data to develop innovative
solutions to urban challenges and citizens’ needs.
As you have already seen, there are two broad approaches to smart cities – top-down and
bottom-up. Top-down projects tend to be large scale and require significant investment,
for example Songdo and the City Operations Centre in Rio de Janeiro. Bottom-up
solutions, on the other hand, such as the kite-flying project in Rio and the water app in
Milton Keynes, tend to be lower cost and citizen-centred solutions. The term ‘smart city’ is
also used interchangeably with other terms such as ‘future city’, ‘sustainable city’ and
‘digital city’, which can be equally broad and ambiguous. Smart city is currently the ‘most
popular formulation for the future city, and is becoming a globally recognised term,
replacing or co-existing with terms in other languages’ (Government Office for
Science, 2014). It has displaced ‘sustainable city’ and ‘digital city’ as the word of choice to
denote ICT-led urban innovation that addresses sustainability issues.
But becoming a smart city doesn’t necessarily mean being a resilient or sustainable city.
Some smart city initiatives are driven by a vision of technology for the sake of technology.
They fill their cities with smart technologies but they are not clear what problem these will
solve and have little understanding of the needs of the citizens. These projects are often
shaped by large technology companies who want to sell their smart city solutions. Amid
the heavy marketing of smart city products and services it is hard to find evidence of
impacts in the real world.
Others cities have set out with a belief that smart technology such as smart meters,
electric vehicles, a smart grid or city control centre will solve their city challenges but
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concern themselves with working out where to deploy the smart technology rather than
first being clear about its purpose, identifying the problem and then considering whether
smart technology is the right solution.
An integrated approach to planning and management is needed if smart cities are to
become more sustainable and resilient. The 100 Resilient Cities network is helping cities
around the world become more resilient to the physical, social and economic challenges
that are a growing part of the twenty-first century. The network describes city resilience
through four dimensions:
●

Health and wellbeing – everyone living and working in the city has access to what
they need to survive and thrive

●

Economy and society – the social and financial systems that enable urban
populations to live peacefully and act collectively

●

Leadership and strategy – the processes that promote effective leadership,
inclusive decision making, empowered stakeholders and integrated planning

●

Infrastructure and environment – the man-made and natural systems that provide
critical services, and that protect and connect urban assets, enabling the flow of
goods, services and knowledge.

If smart cities want to solve city challenges, their best first step is to bring together city
stakeholders (government, business, universities, community organisations, public
services and citizens) to explore the complexity of the issues they face, and involve them
in collaborative decision making and future planning of their city. This will be the start of a
journey in which the city understands its issues and explores solutions which might
include smart technology solutions.
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6 This week’s quiz
See what you’ve learned this week by taking the end-of-week quiz.
Week 1 practice quiz
Open the quiz in a new window or tab then come back here when you’ve finished.
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7 Summary of Week 1
This week you were introduced to the concept of smart cities, you looked at different
definitions and were invited to reflect on what this concept means to you. You started to
explore the challenges and opportunities of urbanisation and looked at three specific
smart city case studies and thought about how similar or different they are.
Next week, you will look at systems thinking in the context of cities and how it can help us
to explore wicked problems.
You can now go to Week 2.
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Week 2: The city as a system
of systems
Introduction
This week you will look at systems thinking in the context of cities and how it can help us
to explore wicked problems. You will learn about rich pictures, a type of systems diagram,
and have a go at drawing one to identify and explore the challenges your city or
community faces.
The core elements of a smart cities project or programme will be introduced and you will
also start to explore sustainability, privacy and ethical issues related to smart cities.
By the end of this week you should be able to:
●

describe how systems thinking is relevant to cities

●

explain what a wicked problem is and identify one for your city or community

●

identify the core elements of a smart city project or programme.
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1 Systems thinking

Figure 1 The city as a system of systems
Solving city challenges is extremely difficult. A change in one city system can have
unintended consequences in another system. For example, a city might reduce the
number of its healthcare centres in a move to save money and concentrate resources.
This might increase the number of car journeys people make as they travel to more
distant healthcare centres. In turn this will lead to more traffic congestion and air pollution,
which will impact health.
Cities are very complex. They involve many systems, including energy, water and
sewerage, food, transport, health and biodiversity, as well as economic, social and
cultural systems. This network of systems, interconnections and flows can be described
as a system of systems.
City government departments frequently work in silos when they’re trying to solve city
problems; so, for example, transport is dealt with by transport planners and energy is dealt
with by energy managers. The same is true of other organisations – water use is dealt
with by the water supply company and energy use by many different energy suppliers. In
reality the problems these sectors face are interconnected and an integrated approach
has clear benefits.
‘Systems thinking’ is a discipline that provides skills and tools designed to address
situations of complexity and uncertainty – situations that are difficult to grasp and to
manage, and to which there are no simple answers.
How does systems thinking work? A system can be defined as a set of components that
are interconnected for a purpose – a purpose that is identified as being of interest.
Here’s an example: let’s say a transport planning team wants to redesign a transport
system in a city, and that the transport system has developed over the past 100 years.
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The traditional model of transport infrastructure would have transport as its focus. In a
smart city, however, the team’s focus will be on goals such as mobility and connectivity for
citizens.
One very powerful method of exploring systems is the drawing of systems diagrams.
These facilitate learning about a system and enable expressions of connectivity and
complexity. You can draw a systems diagram on your own, but they also work well when
they’re created by a group.
You’ll get to see one type of systems diagram – a rich picture – shortly. If you want to find
out more about systems thinking, its tools and techniques, why not explore for yourself
using the following resources?
●

The free OpenLearn courses Systems thinking and practice and
Mastering systems thinking in practice.

●

STEEP: Explore a smart city project adopting a ‘systems thinking’ methodology
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2 A rich picture – Milton Keynes’ future
challenges
One type of systems diagram is a rich picture. The idea of using pictures to explore issues
is common to several problem-solving or creative thinking methods because we often
communicate more easily in impressions and symbols than in words (The Open
University, 2000). Pictures can both evoke and record insight into a situation.
Rich pictures are a useful tool for exploring the challenges your city faces, which is the
first step to identifying a problem you want to solve in your smart city project.
Watch the following video which explores a rich picture of Milton Keynes.
Video content is not available in this format.
What do you make of the rich picture in the video, which explores Milton Keynes – its
growth as a city, its increasing complexity and the associated challenges?
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2 A rich picture on your city’s challenges
Now it’s time for you to have a go at drawing a rich picture.
Rich pictures are not intended as art. Drawing skills are strictly optional – stick figures and
the like are just fine. The aim in creating one is to explore the main features of a situation
in a free-form way. You draw the elements without trying to impose order or express
relationships between them. They offer a way of observing complex situations without
pre-judging challenges and possible solutions.

Activity 1 Creating a rich picture
Allow about 15 minutes

Draw a rich picture of the challenges your city (or a city you know well) faces over the
next 10 years. Aim to include 10 to 15 components. Don’t rule any factors in or out at
this stage – be as broad as you possibly can be. Don’t worry if it seems disorganised.
Part of the point of a rich picture is that the act of sketching it out can bring up
unexpected interactions. If this happens you might decide to ‘redraw’ your picture to
explore these relationships.
Discussion
The process of creating a rich picture should have helped you to explore the
challenges your city faces. What were the three main challenges you identified for your
city? Note these down in your Smart Cities Project Ideas Template (download this now
Smart Cities Project Ideas Template PDF if you haven’t done so already), as next week
you’ll need to select a city problem that relates to one or more of these challenges.
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Figure 2 Solving problems
Everyone has a different perspective on their city and its problems.
Urban challenges such as poverty, sustainability, equality and quality of life are sometimes
referred to as ‘wicked problems’, a term that was coined by the design theorist Horst
Rittel. A wicked problem is a social or cultural problem that, for a number of different
reasons, is difficult or impossible to solve. It’s a problem that the various stakeholders
involved struggle to define, let alone solve (Rittel and Webber, 1973).
Think, for example, about what could be the solution to the problem of poverty. This
problem is closely linked with many other issues – education, nutrition, the economy and
so on. In solving a wicked problem, the solution to one aspect of the problem often reveals
another problem, one that is possibly more complex. Often there will be no perfect
solution to a wicked problem, although many solutions might fit well and help to mitigate
the problem.
In dealing with the challenges that cities face, it is often changes to the structure and
organisation of society that are needed, rather than quick ‘technology fixes’. Changing
behaviour – the way we live, work and play – will be critical for cities if they are to become
smart. However, technology can play an important role in facilitating behaviour change,
for example in helping to reduce energy demand or change travel patterns.
Cities are well placed to operate as laboratories where, with the active participation of
their citizens, they can explore problems and develop smart technologies, services and
business models. Design thinking is a creative process that can help cities design
meaningful solutions to wicked problems with their citizens (Stanford Design Program and
the Standard Arts Institute, 2012). You will learn more about this next week.
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4 Developing a smart city approach

Figure 3 Smart city approaches
During this course you will learn how to co-create a smart cities project. Such a project
involves experts working with citizens to help them design and produce a solution to a city
problem that matters to them. You should already be capturing your ideas in the Smart
Cities Project Ideas Template, which will then help you to complete your Smart Cities
Project Business Model Canvas later in the course.
As you’ve seen, there’s no agreed definition of what a smart city is, but it’s broadly
accepted that a smart city uses smart technologies and data as the means to solve its
sustainability challenges.
You’ve also heard that cities often make the mistake of starting with the technology rather
than with the problem and why that problem is important to citizens. To develop your
project you’ll need to choose a problem you wish to solve. You’ve already started to
explore this using your rich picture. Before you choose your problem, however, you’ll learn
in Week 3 how to work with citizens to design a smart cities project.
In developing a smart city project or programme it’s important to consider five core
elements:
1.

citizens

2.

infrastructure, technology and data

3.

enterprise and innovation

4.

leadership and strategy

5.

measurement and learning.

These elements form the structure of the course, and you’ll hear more about them next.
Afterwards you’ll explore some other key issues:
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●

the use of open data, which is an enabler of many smart city projects

●

sustainability, for which smart cities can be both an enabler and a threat

●

privacy and ethics, which is an increasing concern for citizens.

4.1 Core elements of a smart city
In this section of the course you will watch a video to find out answers to some questions
about the core elements of a smart city.

Activity 2 Thinking about the core elements of a smart city
Allow about 15 minutes

Watch the video and answer the following questions:
●

What are the five core elements of developing a smart city project or programme
introduced in the video?

●

Do you think anything is missing? If so, why do you think it is important?
Video content is not available in this format.

Discussion
Hopefully you found this dicussion of the five core elements of a smart city useful. You
should have noted that the five elements are:
1.

Citizens

2.

Infrastructure, technology and data

3.

Innovation and enterprise

4.

Leadership and strategy

5.

Measurement and learning.

4.2 What can open data do for you?
Open data is data that is made available by governments, organisations, businesses and
individuals for anyone to access.
It’s there for anyone to use and share, and it’s making massive differences to people’s
lives. It’s a core component of smart cities that’s helping to create a better future across
the world.
Watch the following video about open data.
Video content is not available in this format.
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4.3 Sustainability

Figure 4 A sustainable world
Smart technologies can enable cities to tackle their sustainability challenges. However,
technology itself can also be a threat to global sustainability if its impacts are not managed
well. It impacts on the environment across the life cycle of a product or service – in
manufacturing, distribution, consumer use and disposal. Technology is a large consumer
of natural resources, including precious metals and fossil fuels.
Energy use is the single largest contributor to the carbon footprint of the ICT sector. In
2012, around 5% of the world’s total electricity demand was consumed by ICT (Gelenbe
and Caseau, 2015). Some of the electricity is used when the ICT equipment is in standby,
which means when it is not fully closed down or performing its main function.
Electrical or electronic goods are a significant source of hazardous waste as they can
contain lead, cadmium and brominated flame retardants. Informal processing of such
waste in developing countries can cause serious health problems and pollution, because
regulation of these processes is limited.
There is a huge opportunity to ensure that smart technologies are designed to minimise
their impact on the environment and on wider sustainability. The key is to ensure that the
benefits of smart technology as an enabler outweigh technology’s own sustainability
impacts. An example would be to ensure that a smart energy meter is well designed so
that its impacts on the environment during its production, use and disposal are minimised.
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4.4 Privacy and ethics

Figure 5 Thinking about data privacy
The mass proliferation of connected devices, systems and services in the smart city
inevitably raises questions about privacy. Who is monitoring and controlling the sensors
on buildings, lamp-posts and pipes in the city? What happens if someone hacks into the
city control centre? How secure is my information? Will they get access to my home
energy use, travel habits and social care records?
Smart systems are rich sources of data that help cities to plan better services and
businesses to create new products. But careful management of the data is crucial.
Considerations of security, data ownership, access and ethics are all important.
Considerations of security, data ownership, access and ethics are all important. Cities
need to be thinking about questions such as:
●

How can a city government ensure that personal data is secure?

●

Can a citizen opt in or out of smart data collection?

●

How can a city ensure that the data being collected to design a city service is
inclusive?

Better regulation on privacy, data ownership and security must balance the rights of
individuals without stifling innovation. Smart cities must rely not only on data collected
from tech-savvy users, as this could lead to the creation of services that exclude certain
groups. All of this smart data collection will be a complex process. By involving citizens in
the co-creation of smart city projects, cities can start to debate these issues. Citizens who
are empowered to understand the value of their data are enabled to make better choices
about who they share it with. There are certainly great opportunities for cities to benefit
from smart technologies but the trust of citizens and their acceptance of initiatives will be
crucial to the success of smart cities.
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4.5 How should smart cities develop?

Figure 6 Developing ideas
This week you’ve learned what smart cities are, and how they might help cities to tackle
the challenges they and their citizens face. You’ve explored some diverse approaches
being taken by cities, and you’ve been introduced to some tools and techniques that will
help you to develop your smart cities project. You’ve also started to consider opportunities
and challenges that cities face in deploying smart city initiatives.
You learned earlier this week about the core elements of developing a smart city. What
are your views on these? Do you think some are more important than others?

Activity 3 Thinking about privacy
Allow about 10 minutes

Do you have any concerns about the sustainability, privacy or ethical issues related to
smart cities? You’ll learn more as the course progresses but it would be helpful to
capture your views now and see if they change by the end.
Provide your answer...
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5 This week’s quiz
See what you’ve learned this week by taking the end-of-week quiz.
Week 2 practice quiz
Open the quiz in a new window or tab then come back here when you’ve finished.
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6 Summary of Week 2
This week you have looked at the concept of systems thinking in the context of cities. You
have explored how systems thinking can be used to identify the challenges or wicked
problems your city or community faces. You were introduced to the core elements of
smart cities projects and programmes and started to examine sustainability, privacy and
ethical issues related to smart cities.
Next week you will look at the role of citizens in smart cities and start to develop your
smart cities project using approaches such as design thinking.
You can now go to Week 3.
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Week 3: Smart citizens
Introduction
This week you will explore the role of citizens in the design and planning of smart cities,
and you will see how smart cities can be designed to be more inclusive. You’ll hear about
design thinking and how to use it to co-create a smart cities project. You’ll also be
introduced to living labs and crowdsourcing.
You will define your own smart city problem, building on the rich picture you created in
Week 2. Make sure that you note down your thoughts in the Smart Cities Project Ideas
Template so that you can refer to them again next week when you investigate smart city
infrastructure, technologies and data.
You’ll have realised by now that it’s easy to get distracted by the wealth of resources and
sites in the field of smart cities.
Watch the following video in which Lorraine launches the focus of the week.
Video content is not available in this format.
By the end of this week, you should be able to:
●

explain different methods of engaging citizens in the design and planning of smart
cities

●

describe how the design thinking process can be used to co-create a smart cities
project

●

explore ways in which smart cities can be designed to be more inclusive.
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1 What is the role of citizens in smart
cities?

Figure 1 People-centred smart cities
Technology has already transformed our lives. Enhanced connectivity, inexpensive mobile
phones and the use of social media have radically altered people’s behaviour. But how will
smart technologies transform our responses to city challenges and improve our quality of
life?
A utopian vision of smart cities that has been largely driven by technologists and
engineers sees cities in which our lives are automated in an environment that is highly
efficient.
But this is not the type of future city many people would like to live in. Forward-thinking
cities and businesses recognise the need to review their approach to smart city design
and planning, to move away from a technology-led approach and towards a design
approach that is people-centred. In this vision, the city will reflect the needs of citizens and
the challenges they face. Technology will play an enabling role and smart city plans will be
bespoke to the needs of individual cities.
Nesta, an innovation charity, has published a report called
Rethinking Smart Cities from the Ground Up (Nesta et al., 2015). The report recognises
that successful smart cities are making the most of the technologies that enable greater
collaboration between urban communities, and between citizens and city governments.
Smart city literature employs a variety of generic terms for people, such as ‘consumers’,
‘users’, ‘citizens’ and ‘stakeholders’. In this course the term ‘citizens’ is used for the people
who live, work and play in cities.
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If you want to design engaging and effective smart cities you’ll need to consider who your
citizens are and how you can work with them. People’s differences are likely to shape their
views on smart cities. As a designer of a smart city, your engagement and design
approach will be influenced by certain standard factors, including age, gender, whether or
not you have a disability, whether or not you have children, ownership of a computer,
earnings and where you live.
The success of smart cities relies on citizens engaging with technology solutions, but
citizens must also take a leading role in their design, creation and maintenance.
Professional disciplines will be required to work together with citizens to co-create
solutions; designers, engineers, social scientists, technologists, psychologists, planners,
artists and many more must collaborate to make our cities better places in which to live,
work and play.

Further reading
The Guardian article,
Too-smart cities? Why these visions of Utopia need an urgent reality check (Graham, 2014), explores why it’s important to engage citizens in smart city planning and
decision making.

1.1 Engaging citizens
Investigate here in a little more detail what it means to engage as a citizen in a smart city
today.
Video content is not available in this format.
As you progress through the week you’ll see how these citizen engagement approaches
are being used in a variety of smart city projects.

1.2 IES Cities
A European smart city project that is already helping companies, citizens and city
governments to collaborate in building their own digital city identity is IES Cities.
As you will see in the following video, they’re creating a city ecosystem of urban apps,
using sensor networks and data infrastructure.
Video content is not available in this format.

1.3 Energy systems for smarter cities
The following video from MK:Smart demonstrates how collaboration between a large
energy provider, a university and citizens in a smart city project has created a practical
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domestic solution to the challenge of increased energy use in a rapidly growing
community.
Video content is not available in this format.
Drawing on data about energy supply and production, they’ve developed a tablet
application that changes consumers’ behaviour in order to save energy and money.
Smart energy management is one of the key topics for future cities.

1.4 Approaches to citizen engagement
You’ve seen some different approaches to engaging citizens in smart cities in the course
so far. Now you will start to think about how these relate to your own community.

Activity 1 Thinking about citizen engagement in your community
Allow about 10 minutes

What do you think about these different approaches to engaging citizens? Would any
work well in your own community?
Perhaps you’re already aware of smart projects working with citizens where you live. If
so, write a brief summary considering what form of citizen engagement they are using.
If you’re not aware of any smart projects, you could do some research to see if there
are any local projects or spend some time thinking through what would be useful to the
place you live.
Provide your answer...
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2 Co-creating smart cities: design thinking
Design thinking is all about structured processes that encourage creativity in problem
solving. It’s a useful approach for cities that want to design meaningful solutions to city
challenges by working with their citizens. You’ll be using it to create your smart cities
project.
Businesses that create smart city solutions using supplier-centred design are often
surprised when their products or services are not popular among city governments or
citizens. They have often failed to seek out and understand the real needs of their users.
Increasingly, design processes that place the citizen at the centre are recognised as being
critical to the creation of successful smart solutions.

Figure 2 Stages of the design thinking process (Adapted from Stanford Design Program
and the Standard Arts Institute, 2012)
The process of design thinking has five stages that focus on creating and testing a
solution; through the process you continue to learn and improve upon initial ideas
(Stanford Design Program and the Standard Arts Institute, 2012).
1.

Empathise: work with the user to fully understand their experience of the problem
that needs to be solved by observation, interaction and immersion.

2.

Define: work through the outputs of the empathise stage to form a user point of view
that will be addressed in the solution design.

3.

Ideate: explore lots of ideas and generate a wide range of possible solutions.

4.

Prototype: transform an idea into a simple version of the solution ready for testing.

5.

Test: trial the solution, use feedback to re-consider earlier stages, improve the
solution and test again.
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The first stage is where your rich picture of city challenges would sit, as it helps you to
understand the challenges and who they impact. You’ll be returning to this later in the
week and working through Stages 1 and 2.
Smart city solutions (products or services) can be designed using a variety of design
approaches.
●

Supplier-centred design – a designer creates a solution they think cities or citizens
need.

●

User-centred design – a designer shapes a solution to the user’s point of view.

●

Co-design – a designer works with stakeholders to help them design a solution for
themselves.

●

Co-production – a designer works with stakeholders to produce a solution.

●

Co-creation – this is where co-design and co-production are brought together.
Citizens work in partnership with a designer to co-create solutions.

In this course you’re learning how to co-create a smart cities project. Many cities use cocreation as a vital element of creating their smart city programmes. OrganiCity, for
example, is an EU project with €7.2m in funding that puts people at the centre of the
development of future cities. The project brings together three smart cities (Aarhus,
London and Santander) and a total of 15 consortium members. The future city
components of civic participation and co-creation are viewed by the project as having
equal status with technology solutions. Two open calls will be made for citizen-driven
experiments on the project’s digital platform in 2016 and 2017.

2.1 Cities Unlocked
People in the UK are living in cities that were first designed 300, 400 and 500 years ago.
These cities were not designed for the needs of today’s citizens.
Video content is not available in this format.
A city like London can be challenging to negotiate for everyone. When you have limited
sight the challenges are endless (Cities Unlocked, 2015):
The journey begins at home … You’re contemplating whether to go out today. Is
it going to be a nightmare or is it going to be a great experience? [There are]
180,000 [people] in the UK today who choose not to go out because it is too
fraught with risks, anxieties and problems.
The project Cities Unlocked at the Future Cities Catapult in London is working with
Microsoft and the Guide Dogs for the Blind Association to design innovative solutions that
will help people who are blind and partially sighted as well as everyone else to navigate
the city more enjoyably and effectively.
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2.2 Living labs

Figure 3 Stages of the Citizen-Driven Innovation guidebook for establishing a living lab
(adapted from ENoLL, World Bank, 2015)
The European Network of Living Labs (ENoLL) was established as an independent
association of living labs in 2010. It’s a not-for-profit organisation and has 3,454
international members spanning six continents. The living labs cover a broad range of
issues from cultural heritage to healthcare.
ENoll defines living labs as ‘real-life test and experimentation environments where users
and producers co-create innovations’. They’re a form of public–private–people partnership and employ four main activities:
1.

co-creation – co-design by users and producers

2.

exploration – discovering emerging usages, behaviours and market opportunities

3.

experimentation – implementing live scenarios within communities of users

4.

evaluation – assessment of concepts, products and services according to various
criteria.

ENoLL, its members and the World Bank have co-produced
Citizen-Driven Innovation: A Guidebook for City Mayors and Public Administrators, which
explains how they work with citizens, entrepreneurs, policymakers, researchers and many
others to co-create ideas, products, services and processes. Take a look at the diagram
above to see how the guidebook illustrates the main steps. The guidebook identifies the
immediate benefits of the co-creation approach ‘a new relationship between people and
technology: by designing and creating their own solutions, owners have a sense of
empowerment and the products and services gain faster acceptance’ (ENoLL, World
Bank, 2015).

46 of 158

Thursday 8 August 2019

Week 3: Smart citizens
2 Co-creating smart cities: design thinking

Look through the guidebook if you want to learn more about living labs and see if any of
the case studies provide ideas for your smart cities project.

2.3 ENoLL Summer School
ENoLL Summer School is the annual event of the worldwide living lab community. This
four-day event attracts a global and diverse audience. Its aim is to give participants a
broader insight into models, theories and technologies relating to living labs, as well as
opportunities to network and share experiences.
Video content is not available in this format.

2.4 Define your city problem

Figure 4 City problems

Activity 2 Exploring a problem
Allow about 15 minutes

Looking back at your rich picture of city challenges created in Week 2, pick one
problem that interests you. Now imagine there’s a living lab in your city. You’re going to
explore the problem together and co-create a solution.
●

First identify who is impacted by the problem or who might have an influence on
the problem (citizens, business, city government, community group, etc.) and say
briefly why they are affected or influential. You would need to work with the people
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who face the problem to empathise with their point of view – Stage 1 of the design
thinking process.
●

Then clearly articulate the city problem in a couple of sentences from their point of
view. This is Stage 2 in the design thinking process.

Capture these ideas in your Smart Cities Project Ideas Template. The purpose of the
exercise is to learn the process, so don’t worry if you make some guesses about their
views. You can come back to this later as you learn more about city problems.
As you work through the rest of this week, and later weeks, you’ll be tackling Stage 3 of
the design thinking process, collecting ideas and exploring potential solutions to city
problems. You’ll learn about smart city approaches to solving problems – including
crowdsourcing citizens’ ideas, smart infrastructure, city sensing, open data, digital social
innovation and hackathons – as well covering topics such as finance, privacy and security.
Throughout this course you’ll develop and refine the ideas you’ve come up with into a
smart cities project. To achieve this you need to develop a clear plan.
A useful tool to create a plan is the Smart Cities Project Business Model Canvas, provided
at the start of the course, which is adapted from a business model canvas (Strategyzer
Support, 2015) first developed by Alexander Osterwalder and Yves Pigneur and now
available under creative commons. If you haven’t already downloaded this, do so now.
Smart Cities Project Ideas Template PDF You’ll use this later in the course but it’s helpful
to have a look at it here so that you know what it covers.

2.5 Crowdsourcing citizens’ ideas

Figure 5 Aerial view of Brooklands, one of the new housing areas under development in
Milton Keynes, England.
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One method of generating ideas for smart city solutions is to crowdsource citizens’ ideas
using an online platform. If the ideas are used in local policy making this use of IT is a form
of e-democracy.
In Iceland Better Reykjavík is a platform that allows citizens to propose, debate and vote
on ideas for improving their city. Top ideas from Better Reykjavík are added to the city
government agenda every month and the city commits to process and answer them all,
creating a dialogue between citizens and the city – a form of open policymaking. So far,
over 1,000 ideas have been formally reviewed and hundreds accepted since 2011.
NextBengaluru is a platform engaging citizens of Bengaluru (also known as Bangalore) in
urban planning. It was created by a non-government organisation (NGO), the MOD
Institute. It’s a space for residents to express their ideas and wishes, to discuss the future
of the city and create a joint vision. From December 2014 to March 2015 the platform
brought together residents online and offline to create a community vision for the redevelopment of Shanthingar, a neighbourhood of the city. Tapping into their knowledge of
the area to promote a vision that matches citizen needs, it has crowdsourced more than
600 ideas. The MOD Institute now plans to work with local urban planners to try to get
these ideas adopted by the city government.
Our MK is an ideas platform launched in 2015 as part of the MK:Smart project. It
empowers citizens of Milton Keynes to put forward ideas that will impact the community
and help shape the future of the city. People are encouraged to innovate, collaborate,
share ideas, build projects and change their community. Awards of up to £5,000 were
offered for citizen groups to support ideas that might impact on issues of sustainability
concerned with Milton Keynes.
For city ideas platforms to be effective they must be clear about the types of idea that
citizens are being asked to propose. Another critical factor is transparency concerning the
incentives being offered to citizens to encourage their participation. Clarity is also crucial
in developing strategies for assessing ideas, for funding and implementing them, and for
communicating all of this to citizens. Without these strategies there’s a risk that citizens
will quickly become disengaged. Finally, be mindful of the fact that not all citizens will
engage in the initiatives and so the viewpoints expressed will be representative of the
people who use the platform.

2.6 The Mayors’ Challenge
Another way to generate ideas and funding for smart city projects is to participate in a city
challenge competition.
The Bloomberg Philanthropies 2014 Mayors’ Challenge was an ideas competition for
European cities that encouraged cities to generate innovative improvements to city life
and solutions to major challenges. It sought from city leaders bold ideas that had the
potential to spread to other cities. The first prize was €5 million and four runner-up prizes
were offered at €1 million each. The competition inspired mayors and their partners to
develop breakthrough solutions, recognising that increasing needs and diminishing
budgets meant local governments finding innovative new ways to get work done.
From the 155 applicants a shortlist of 21 finalists was drawn up and then five winning
cities were chosen, with one grand prize winner.
Read on for quotations from each winning city’s summary of their entry.
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Figure 6 Athens
Athens: the devastating economic crisis has affected employment, infrastructure, as well
as life in urban centers in Greece. Athens will create synAthina, an online platform to
connect members of the community with their local government. Citizens can submit
ideas on how to improve their city and will work together with government representatives
to develop solutions to local problems, resulting in creative grassroots solutions and a
mechanism for bottom-up reform of outdated municipal processes and regulations.

Figure 7 Barcelona
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Barcelona: more than one in five Barcelona residents is over 65 and by 2040, one in four
will be. As lives grow longer, Barcelona – like many cities globally – is grappling with new
health problems and debilitating social isolation. To address this growing problem,
Barcelona will use digital and low-tech strategies to create a network of family members,
friends, neighbours, social workers and volunteers who together make up a ‘trust network’
for each at-risk elderly resident. This will help identify gaps in care, enable coordination of
support and promote quality of life.

Figure 8 Kirklees
Kirklees: city governments everywhere face tightening constraints on resources
alongside rising aspirations from ambitious citizens. Kirklees wants to stimulate and
operate a new sharing economy to maximize untapped local resources and do more with
less. The city will pool idle government assets – from vehicles, to venues and citizens’
skills and expertise – and work with non-profit sectors to make these assets available
through an online platform that will organise and allow for borrowing, bartering and timebanking to benefit both programmes and residents.
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Figure 9 Stockholm
Stockholm: like many global cities, is confronting the effects of climate change.
Stockholm will create a citywide program that activates citizens as front-line change
agents to curb this escalating problem. Together, the city and its residents will produce
biochar, an organic substance that increases tree growth, sequesters carbon and purifies
storm water runoff. Citizens will bring their green waste to locations across the city for
conversion to biochar and ultimately, redistribution.

Figure 10 Warsaw
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Warsaw: the blind and visually impaired are too often cut off from their peers and forced
to spend huge amounts of time getting around cities. To facilitate mobility for the visually
impaired, Warsaw will place thousands of beacons around the city that communicate with
users through mobile apps. These tools promise to transform lives, saving the visually
impaired hours of travel per day and allowing them greater self-sufficiency.

Activity 3 Picking a winner for the Mayors’ challenge
Who would you choose as grand prize winner in the Bloomberg Philanthropies 2014
Mayors’ Challenge and why?
Were there any ideas in these five prize-winning cities that you think might be useful
for your city?
Provide your answer...

Answer
You can find out the winner in this Guardian article. Read this article for more details
and a link to their video.
You may also be interested in reading more details on the competition.
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the all-age-friendly city

Figure 11 Towards the all-age-friendly city.
Bristol University’s School of Graduate Education is working with the Future Cities
Catapult to explore ways of creating and maintaining socially cohesive cities that suit the
needs of citizens of all ages. The first stage of the All-Age-Friendly City project was
carried out in 2014 and emerged from a desire to imagine the future city from the
perspectives of people – children and older adults – who are frequently overlooked in the
design and planning of cities today.
The researchers found that all too often smart city reports make no mention of the wide
variety of age groups living in cities or of the different and sometimes shared needs of a
multi-generational city. ‘This is not just an inevitable oversight that arises when workingage adults design city infrastructure but a serious flaw in the design imagination shaping
the future city’ (University of Bristol et al., 2015).
Large amounts of public funding are invested in services and institutions addressing the
needs of children and older people. So clearly there is a need for city designers,
policymakers and planners to think carefully about how future cities will meet the needs of
all ages.
The All-Age-Friendly City project brought together researchers working in childhood and
ageing, members of local government, artists, community groups, computer scientists,
developers, planners, and practitioners working with children and older adults. Their remit
was to develop ideas about how cities might better meet the needs and interests of our
oldest and youngest generations.
They identified four key areas for future development:
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1.

building inter-generational trust

2.

encouraging encounters across generations

3.

re-imagining housing

4.

creating all-age-friendly transport systems.

Their report Towards the All-Age-Friendly City (University of Bristol et al., 2015) draws
together the first stage of the work. It depicts possible ideas for improving cities, for
example using digital technology to encourage accidental encounters between different
generations, mapping social media data to find out how different generations feel about
transport systems and redesigning housing to meet multi-generational needs.
The project also looked at the intersection between the World Health Organization’s work
on age-friendly cities and UNICEF’s work on child-friendly cities.
Thinking back to the city problem you chose, have you considered how it impacts different
generations?

3.1 Mobility on demand

Figure 12
Transport has always been key to the survival of cities. But rapid urbanisation means
significant congestion as large volumes of people and vehicles try to navigate the cities.
The Economic and Environmental Cost of Traffic Congestion report reveals that in 2013
traffic congestion drained the economies of the US, UK, Germany and France of more
than $200 billion (INRIX, 2014). Not only is this a waste of time but it is also a waste of
fuel, and air pollution is a major issue for cities. The World Health Organization (WHO)
reported that in 2012 around 7 million people died as a result of air pollution exposure –
one in eight of total global deaths (WHO, 2014). This makes air pollution the world’s
largest single environmental health risk.
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Many city government strategies for improving public transport rely on big vehicles with
fixed routes and timetables. Rather than a transport system designed to suit the needs of
the people, current systems require people to arrange their lives around the design of a
transport system. An example of this is the familiar system of bus routes meeting in the
centre of the city. If you want to travel across the city you have to take several buses,
which is time consuming and expensive.
Developments in ICT mean that new smart transport services are being created. There
are real-time travel apps, such as Citymapper which offers live departure information for
all possible transport modes between two locations. Cities available in the app include
Singapore, Toronto, Berlin and Sao Paulo. Smart travel cards such as the Oyster card
facilitate easy payment across transport models. Sidecar is a ride app that connects
people who need a lift with everyday drivers in their personal vehicles. In Jakarta
residents use Twitter to organise shared car journeys to work: the Nebengers Twitter
account has 83,000 followers and re-tweets 1,000 requests for ride shares each day.
Smart vehicles are also being developed. Examples include driverless vehicles, which are
currently being piloted in four UK cities – Greenwich in south-east London, Bristol,
Coventry and Milton Keynes. There’s also personal rapid transit, which consists of small,
two- or three-passenger vehicles running on elevated guideways with no driver.
Helsinki in Finland has ambitious plans to transform its existing public transport network
into a comprehensive mobility-on-demand system by 2025. The aim is to provide users
with an array of options so cheap, flexible and co-ordinated that the system becomes
competitive with private car ownership. A smartphone app will function as both a journey
planner and one-stop payment platform, enabling users to purchase mobility in real time.
Users will input a point of origin, a destination and preferences to receive a customised
transport plan that combines buses, bikes, ferries and driverless cars. Find out more
about the Helsinki plan if you’d like.
Technology can also help make cities more walkable and safer to navigate by bike.
Beat the Street is a fun, free walking and cycling game for a whole community. It turns an
area into a real-life game where players register their movement by tapping radiofrequency identification (RFID) cards on ‘beat boxes’ placed around the city, encouraging
people to become more physically active and change the way they travel.
CycleEye is a driver’s aid that alerts busy drivers of buses and heavy goods vehicles
(HGVs) to the presence of cyclists nearby who might otherwise be difficult to spot.

Further reading
Stephen Potter, Professor of Transport Strategy at The Open Univesity, discusses how
autonomous vehicles could revolutionise approaches to urban and transport planning in the
following article:
Driverless public transport will change our approach to city planning – and living.

3.2 Motion Map
Check out this transport solution that makes use of big data in a way that puts the citizen
user in the driving seat.
Video content is not available in this format.
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The Motion Map isn’t just a great app – it’s also a cleverly customisable tool designed to
liberate new thinking and new ideas.

3.3 Rethinking city solutions
Now you will start to think about the smart transport initiatives you’ve seen. Once again,
would they be helpful in your city?

Activity 4 Thinking about smart transport initiatives
Consider the following:
What do you think about the smart transport initiatives you’ve seen? Once again,
would they be helpful in your city?
Is there an example of an innovative transport service where you live? Or have
you used one in another city?
Think back to the city problem you started to unpack for a living lab earlier this
week. If there were no barriers to completely redesigning your city’s approach to
the problem, how would you choose to approach it?
Don’t forget to take into account the people affected by the problem. Who does it
impact? Is it a group of citizens of a defined age group or perhaps people with
particular needs?
Write a paragraph about your thoughts.
Provide your answer...
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4 This week’s quiz
Check what you’ve learned this week by taking the end-of-week quiz.
Week 3 practice quiz
Open the quiz in a new window or tab then come back here when you’re done.
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5 Week 3 summary
This week you have looked at some different methods of citizen engagement in the design
and planning of smart cities. You learned how the design thinking process can be used to
co-create a smart cities project and explored living labs and crowdsourcing. You also
examined ways in which smart cities can be designed to be more inclusive.
Next week you will explore smart infrastructure and the benefits and challenges of its
design, construction and management. You will consider the role of open, shared and
closed data in smart cities and explore some city sensing projects.
You can now go to Week 4.
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Week 4: Infrastructure,
technology and data
Introduction
Take a look this week into what smart infrastructure is, and some of the applications of
technology, sensors and data. Move your smart cities project another step forward by
looking for the types of technology and data that might help address your smart city
problem.
Lorraine is back to immerse you in the world of smart infrastructure, connected objects
and data that lies behind smart cities.
Video content is not available in this format.
By the end of this week, you should be able to:
●

describe what smart infrastructure is and the benefits and challenges of its design,
construction and management

●

discuss how sensors are used in smart cities and identify some privacy and security
issues associated with them

●

explore the role of open, shared and closed data in smart cities.
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Figure 1 Smart infrastructure
‘Infrastructure’ is the term used for the underlying physical and organisational structures
and facilities that support city systems and keep a city functioning. Infrastructure includes
roads, buildings, electricity grids and communication networks.
In many countries the building of infrastructure is a centralised, government-led activity
that aims to solve one issue at a time, such as a network for water supply. Future
infrastructure designs will gain the additional remit of anticipating long-term, global
phenomena. City infrastructures will need to withstand pressures such as extra stress on
the electricity grid resulting from more homes having solar panels, and increasing
incidents of extreme weather resulting from climate change such as tornadoes and storm
surges.
Smart cities will need to future-proof their infrastructure. They might have to build new
infrastructure or retro-fit existing networks and structures. A useful definition of smart
infrastructure is the one offered by the Royal Academy of Engineering: ‘Smart
infrastructure responds intelligently to changes in its environment, including user
demands and other infrastructure, to achieve an improved performance’ (Royal Academy
of Engineering, 2012).
Data is at the heart of all smart infrastructure. A smart system uses a feedback loop of
data that informs decision making. The system can monitor, measure, analyse,
communicate and act, based on data collected from sensors.
Investing in smart infrastructure brings social and economic benefits such as more
efficient and integrated services and greater resilience. But it comes at a cost. Songdo in
South Korea, as you have seen, is a smart city built from scratch with state-of-the-art
smart infrastructure including ultra-fast Wi-Fi. Sensors monitor temperature, energy use,
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an intelligent transport network and a waste disposal system where all household waste is
sucked directly from individual kitchens through a vast underground network of tunnels to
waste processing centres. It has cost more than $40 billion (World Finance, 2014).
The Royal Academy of Engineering has identified six major barriers to smart
infrastructure (Royal Academy of Engineering, 2012, pp. 16–17):
●

Smart government – the need to create the right environment for investment in
smart infrastructure, particularly procurement that recognises the need to invest now
to save in the long term.

●

Data quality and management – the quality of data has to be known before it can
be used to optimise a system.

●

Privacy – an abundance of data already exists but a lack of availability or use
derives from security and privacy concerns as well as commercial considerations.

●

Investment – traditional methods of proving return on investment fail to take into
account the full complexity of a ‘system of systems’.

●

Vulnerability – interconnected systems introduce more vulnerabilities, particularly in
ICT systems, which could lead to a cascade of system failures.

●

Lifetime – infrastructure can be designed to last up to 100 years. If sensors are
embedded into this infrastructure, will their lifetime match that of the infrastructure
itself?

Cities need a co-ordinated, long-term approach to smart infrastructure design,
construction and management that brings together expertise from many different partners
to address these issues.

1.1 The future of lighting
In the following audio, Lorraine talks to Rory Hyde, Curator of Contemporary Architecture
and Urbanism at the Victoria and Albert Museum, London, about his work on smart cities.
Street lighting has always been a form of social control, but the future of street lighting
may not be lamp-posts. Rory shares details of a Future Design exhibition he’s currently
developing.
Audio content is not available in this format.
Rory trained as an architect, and has worked with Volume magazine, MVRDV, Al Manakh
(Archis / AMO), the NAi, Viktor & Rolf, Mediamatic and BKK. He is Adjunct Senior Fellow
at the University of Melbourne, and author of Future Practice: Conversations from the
Edge of Architecture, awarded the AIA prize for architecture in the media.
Read Rory’s Guardian article ‘The sci-fi future of lamp-posts’ (Hyde, 2014).

1.2 What is the internet of things?
In the following video, Gerd Kortuem explains the internet of things (IoT) using an
example being trialled by The Open University with Milton Keynes residents and E.ON,
the energy supplier.
Video content is not available in this format.
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1.3 More on the internet of things

Figure 2 The internet of things
The internet of things (IoT) is not a new concept. The phrase was coined by British
visionary Kevin Ashton in 1999 to describe the network connecting objects in the physical
world to the internet so that data can be shared. He described how internet-connected
devices would change our lives (Guardian, 2015a). Such devices could include objects
ranging from industrial machines to smartphones, washing machines, fans, lights and
cars.
Today there are already more connected objects than there are people on the planet. The
current number of connected things is around 4.9 billion. By 2020 this is expected to reach
25 billion (Gartner, 2014).
The three main component of the internet of things are:
●

objects, for example sensors, smartphones, cars

●

communication networks connecting them, for example broadband, 4G, Wi-Fi,
Bluetooth

●

computing systems that make use of the data, including storage, analytics and
applications.

When these components are combined to provide products and services, then real value
is created for citizens, businesses and governments. An example is the connected smart
devices being developed for people with chronic health conditions that will send real-time
data to doctors who can intervene as needed.
Applications of the internet of things are developing organically but their impact will
depend on acceptance by citizens, businesses and governments, and this is influenced
by perceptions of risks and benefits (Government Office for Science, 2014).
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There are some concerns about data security or cyber-attacks. However, if useful
products and services are created then people will buy them. According to McKinsey’s
report on disruptive technologies, the internet of things has the potential to add $6.2 trillion
to the global economy by 2025 (Manyika et al., 2013).

Further reading
If you would like to learn more about how the Internet of Things works and how
entrepreneurs use it to create products and companies, take a look at the free course from
King’s College London: The Internet of Things.

1.4 Connected objects
There are now more connected objects than there are people on the planet, but what
connected objects exist where you live?

Figure 3 Thinking about connected objects

Activity 1 Thinking about connected objects
Allow about 10 minutes

Can you think of an example of a connected object you’re using? What communication
network does it use? How does it make use of data? And how does this benefit you?
Thingful is a search engine for the internet of things that provides a unique
geographical index of connected objects around the world.
Type in the name of your city and see what devices you can find there.
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Figure 4 A cityscape.
Cities around the world are experimenting with city sensor networks and conducting trials
of how they might help to monitor everything from noise levels to managing parking
spaces and health.
Making Sense is a multi-partners European Union funded project running between 2015
and 2017. It is exploring how open source software and hardware, digital maker practices
and open design can be used by local communities to fabricate their own sensing tools
which they use to measure environmental variables such as air, water, soil and sound
pollution. The project is orchestrating nine campaigns across Amsterdam, Barcelona and
Prishtina where communities are co-creating technology which helps to address the local
issues they are interested in.
Chicago is creating an Array of Things – a network of interactive, modular sensor boxes
collecting real-time data on the city’s environment, infrastructure and activity. The goal is
to improve understanding of the natural and built environment of the city and its impact on
the lives of the people who live and work there. Factors being sensed include climate, air
quality and noise. The project is seen as creating a ‘fitness tracker’ for Chicago. The data,
which is designated as being for research and public use, will be made available to
residents, software developers, scientists and policymakers. Human activity is being
detected by three of the sensors: a sound sensor collects data on ambient volume; an
infrared camera pointed at nearby roads and sidewalks collects surface temperature
information; and a wireless network can count the number of Bluetooth- or Wi-Fi-enabled
devices in the vicinity, acting as a proxy for pedestrian traffic. No personal or identifying
information is involved.
Sensing London is a project led by the Future Cities Catapult working with Intel
Collaborative Research Institute (which includes Intel Laboratories, UCL and Imperial
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College), the Royal Parks, London Borough of Enfield, ScienceScope and City Insights.
Five living labs have been created across London – at Hyde Park, Brixton, Enfield,
Elephant and Castle, and Tower Bridge – where sensors measure a range of physical
parameters including air quality and human activity. Analysis of the data improves
knowledge about how people use infrastructures. The findings are also being used to
assess the impact that cities themselves have on human health, well-being and the
natural environment. Potential new solutions could include apps to help people with
asthma to navigate the city, new business models that allow green spaces to prosper
despite uncertain funding, and evidence to justify business cases for new technologies
and infrastructure.
You’ll explore Sensing London’s air-quality sensors and other examples of city sensor
networks as the week progresses.

2.1 NOx-eating paint and air-quality sensors
Air in London could soon be cleaned with the help of an innovative NOx-eating paint and
new air-quality sensors.
In what they believe to be the first experiment of its kind in an external environment,
Sensing Cities partners ICRI, King’s College and the Future Cities Catapult, aided by the
London Air Quality Network, are working together to test whether surfaces across the city
could help to clean London’s air.
Video content is not available in this format.
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2.2 Safecast

Figure 5 Thinking about safety.
Created after the 2011 Tohoku earthquake in Japan, Safecast is a volunteer-driven nonprofit organisation that started with the practical aim of providing communities with
information about radiation levels in their local areas.
It is now a global project working to get a radiation baseline for the planet, as well as to
measure other environmental factors such as air quality.
Following the earthquake the global supply of Geiger counters dried up almost instantly.
The absence of a comprehensive data source on radiation levels meant that there was no
way of knowing where was safe.
The Safecast platform was created by people who decided to solve the problem
themselves. They built mobile radiation sensors and published the data openly. Anyone
was able to use and contribute to the data, and both scientists and data-visualisation
teams were free to analyse the data.
Safecast was originally funded through the crowdfunding platform Kickstarter.
You’ll find out more about crowdfunding a smart cities project later in the course.

Further reading
Find out more about the Safecast project.
View the Safecast project on Kickstarter.
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2.3 Smart Citizen Kit
In the following video, Tomas Diez from Fab Lab Barcelona talks about the potential in
open hardware and the maker movement as a driver for digital social innovation. Learn
how it helped Tomas and his co-founders to develop the Smart Citizen Kit, a tool that
enables citizens to measure and share their own environmental data.
Video content is not available in this format.
Find out more about the Smart Citizen Kit and see what sensors there are where you live.
You can also read about
Amsterdam’s Smart Citizen Lab’s experiences of using the Smart Citizen Kit.

2.4 Sensing your city
Engaging citizens in sensing their local environment is a form of citizen science.

Activity 2 City sensing
Allow about 15 minutes

Do some research and make some notes on the following questions:
●

What do you think are the benefits of city sensing projects that have citizen
involvement as one of their key elements?

●

Which applications of city sensors do you think have the greatest potential to
have an impact on your city and the people who live there?

●

Are there any sensor projects in your city?
Provide your answer...
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2.5 When is a sensored city a censored city?

Figure 6 A censored city?
While filling our cities with sensors may have the potential to make our cities smarter,
questions remain about citizens’ tolerance for increasingly invasive levels of data
collection. Is there a point when a sensored city becomes a censored city and citizens feel
they’re under surveillance?
Who’s doing the sensing? What are they measuring? Who has access to the data? These
questions are important. But so too are questions concerning the purpose of sensing, the
changes that will be enabled as a result of the data collected and how these changes will
benefit citizens. Of course another critical question asks what controls are in place to
protect personal data.
Many smart cities accept privacy and security as key issues that need to be addressed.
Levels of citizen acceptance and trust are crucial to the effectiveness of smart city
projects. Yet there is very little public information about how cities are responding to these
issues.

Activity 3 Thinking about privacy
Allow about 15 minutes

Note down your thoughts on these questions:
●

Are you concerned about increasing numbers of city sensors and their impact on
your privacy?

●

Or perhaps you think the benefits outweigh the risks?

●

Do you know of any good examples of cities addressing the issues of privacy and
security?

71 of 158

Thursday 8 August 2019

Week 4: Infrastructure, technology and data
2 Sensing the city

Provide your answer...

2.6 Cyber security

Figure 7 Investigating cyber security.
What happens when a smart city operating system goes wrong or is subject to a cybersecurity attack?
One leading internet security researcher has warned that the smart cities of the future
could be more vulnerable to hackers than the computers and smartphones of today
(Guardian, 2015b).
With billions of additional connected devices around the globe, cyber-security challenges
are quickly evolving for the internet of things. Instances of connected devices being
hacked are increasingly commonplace. In the summer of 2015 car manufacturer Fiat
Chrysler, for example, issued a safety recall affecting 1.4 million vehicles in the US after
security researchers showed that one of its cars could be hacked (BBC News, 2015).
This is an area of increasing debate and research, and while there are some guides to
addressing cyber-security issues, such as Transformational ‘Smart Cities’: Cyber Security
and Resilience (Symantec, 2013) and Developing a City Strategy for Cyber Security
(Microsoft Corporation, 2014), there is little information on what smart cities are actually
doing to address it.
The focus tends to be on the role of city governments as the leaders of smart cities and
their ICT systems, whereas we know that in reality smart cities are a much more complex
landscape involving many partners and technologies.
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Further reading
You might be interested in the free OpenLearn course
Introduction to cyber security: stay safe online.
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3 Can data power a smart city revolution?
You will now start to think about the role of data in the smart city.
What are the three Vs? Who has access to what data? And how do they use it?
Big data, open data, freely accessible data, closed data, personal data … here’s a guide
to the different types of data.
Video content is not available in this format.
You’ll be exploring how cities use and benefit from these different types of data in the case
studies that follow.

3.1 Open / shared / closed: the world of data
Whether or not you’re aware of it, you’re already benefiting from the world of data.
Learn how, in this video from the Open Data Institute.
Video content is not available in this format.

Further reading
These stories from the Open Data Institution (ODI) show how open data has been used to
reveal powerful new insights, to develop innovative new services and to identify significant
cost savings.

3.2 Satellite data
The Satellite Applications Catapult, a partner in MK:Smart, is working with Milton Keynes
Council using satellite data to help optimise town planning and infrastructure development.
Video content is not available in this format.
As a fast-growing city with big expansion plans over the next few years, Milton Keynes
must pursue every opportunity to keep down costs and manage the challenges of an
expanding community. Satellite imagery is being used here to monitor and forecast
pollution, to build predictive models of pollution dispersal, to monitor flooding and plan for
extreme weather. With many parks, new planting schemes and already 22 million existing
trees to care for, there are also hopes that space services can be deployed in the
detection of tree diseases – a practical application of how big data can benefit smart city
decision making.
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3.3 An open data revolution

Figure 8 Data as an opening into the world.
The drive to make data openly available creates unprecedented possibilities for
transformation of our cities. The shift to make increasing amounts of governmentgenerated data available to citizens is resulting in greater accountability and
transparency, improved policymaking and increased public participation, as well as the
generation of economic value.
A global movement to make government ‘open by default’ was given a boost in 2013
when the G8 leaders signed an Open Data Charter, promising to make public-sector data
openly available without charge and in re-useable formats. In the following year the G20
largest industrial economies pledged to advance open data as a tool against corruption
and the UN recognised the need for a ‘data revolution’ to achieve global development
goals (Web Foundation, 2015).
Many countries are now creating open data portals and OpenDataSoft have published a
list of open data portals from around the world.
The Open Data Barometer aims to uncover the true prevalence and impact of open data
initiatives globally by analysing global trends and providing comparative data on countries
and regions.
There is even an International Open Data Day, a gathering of citizens in cities around the
world to show support for and encourage the adoption of open data policies by the world’s
local, regional and national governments.
But despite this activity, there are questions about why so few citizens are using the
available data. Code for Africa believes the answer lies in an issue of supply versus
demand. There is little open data freely available in Africa. Government data, where
available, is often incomplete or skewed. Priorities for Code for Africa are to digitise and
liberate data and to empower citizens to articulate their wants and needs. Designed and
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co-funded by citizen organisations and with the help of mass media, Code for Africa also
works to strengthen civic watchdogs in an effort to help government improve its services.

Further reading
Read about founders of the Open Data Institute, Sir Nigel Shadbolt and Sir Tim BernersLee, and see just how far back the use of shared open data reaches in the following:
Obama to Berners-Lee, Snow to domesday: a history of open data.

3.4 Crowdsourcing smarter cities

Figure 9 The power of crowdsourcing.
Cities all over the world are aspiring to create new sensor networks. But in most cities the
ubiquitous smart phone already offers the chance of a ready-made sensor network, and
this is often overlooked. Using low-cost applications the smartphone can be used to
crowdsource data from citizens.
FixMyStreet is a UK-based app and web portal for reporting, viewing or discussing local
problems such as potholes and broken street lights.
Street Bump grew out of a project in Boston Mayor’s Office of New Urban Mechanics and
helps residents improve their neighbourhood streets. Volunteers use the Street Bump
mobile app to collect road condition data while they drive. The app aggregates the data
across users to provide the city with real-time information to fix short-term problems and
plan long-term investments.
PetaJakarta is an open source, community-led platform designed to collect and
disseminate information about flooding and critical water infrastructure in Jakarta. It uses
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information from Twitter to gather, sort and display information about flooding for Jakarta
residents in real time.
CityVoice is a Code for America fellowship project designed to get resident feedback on
abandoned buildings in South Bend, Indiana. It takes the abandoned building dataset and
tags each building with a property call-in number. Residents then call the number and
leave a voicemail commenting on how they feel about the property. Because the input is
done by phone, residents who are not comfortable with the internet can still leave
feedback.
Perhaps there are apps or platforms that crowdsource citizen data to address problems in
your city?

3.5 Smart Cities Project Data

Figure 10 Data in cities.
As you come to the end of this week’s learning, think back to the problem you identified in
Week 2.

Activity 4 Starting to think about data
Allow about 15 minutes

Do you have any ideas about the types of data that might be helpful in solving this?
How would you categorise the data? Is it open, closed, shared?
How would you collect the data? Would sensors be involved? Could it be
crowdsourced from citizens? Or is there a chance that it probably exists already? For
example, could it be closed data held by an organisation in the city, or open data
available on the city open data portal?
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Capture your ideas in the Smart Cities Project Ideas Template you started working on
in Week 2.

78 of 158

Thursday 8 August 2019

Week 4: Infrastructure, technology and data
4 This week’s quiz

4 This week’s quiz
Now it’s time to complete the Week 4 badge quiz. It is similar to previous quizzes, but this
time instead of answering five questions there will be fifteen.
Week 4 compulsory badge quiz
Remember, this quiz counts towards your badge. If you’re not successful the first time,
you can attempt the quiz again in 24 hours.
Open the quiz in a new tab or window then come back here when you’ve finished.
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5 This week’s summary
This week you learned what smart infrastructure is and examined the benefits and
challenges of its design, construction and management. You looked at sensor networks in
cities and started to explore the privacy and security issues associated with them. You
also explored different types of data, including open, closed and shared data, and how
they can contribute to smart city innovations and your smart cities project.
Next week you will look at how to finance smart city initiatives. You will also explore how
data driven innovation can contribute to economic growth and the role of digital social
innovation in smart cities.
You are now half way through the course. The Open University would really appreciate
your feedback and suggestions for future improvement in our optional
end-of-course survey, which you will also have an opportunity to complete at the end of
Week 8. Participation will be completely confidential and we will not pass on your details
to others.
You can now go to Week 5.
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Week 5: Innovation and
enterprise
Introduction
Lorraine starts this week with some impressive facts and figures on the smart city market.
You’ve seen what smart cities are, why they exist and what makes them successful. But
who funds them, and what is the data economy? And have you thought about the ways
that data can enable society to participate in tackling major issues through social
innovation? An example is citizens contributing to cancer research through computer
games using shared data.
Video content is not available in this format.
In this crucial week you will meet users, suppliers and funders. You will engage with risk,
open data and civic hackers. You will move forward your own smart cities project by
learning about finance and open data business models, and by weighing up the benefits
of hackathons and digital social innovation.
By the end of this week, you should be able to:
●

discuss smart city opportunities and how they can be financed

●

explore how data-driven innovation contributes to economic growth in smart cities

●

identify ways in which digital social innovation can contribute to smart cities.
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Figure 1 Innovation.
Cities present great opportunities for both suppliers and users of smart technologies and
data. And yet the global market for smart city technology is difficult to define as its
component parts are not entirely clear.
In general, smart city products and services use digital technologies to tackle
sustainability issues. Some smart city solutions combine physical infrastructure with
digital infrastructure, and others just use digital infrastructure. A report for UK Department
of Business, Innovation and Skills estimated the global smart city market at $408 billion by
2020 (UK Department of Business, Innovation and Skills, 2013). This included solutions
such as smart energy, smart water, smart transport, smart waste and assisted-living
technologies. MarketsandMarkets, publisher of widely respected annual market research
reports, has estimated the market at over $1 trillion by 2019 (MarketsandMarkets, 2015).
Where’s the downside? Well, there are technological, institutional, financial and legal
considerations that constitute barriers to smart city market growth. Examples in practice
include the availability of public financing, under-developed business models, concerns
about security and privacy, and organisations not willing to invest in solutions that have
been piloted at only a small scale.
Despite its relative newness, the smart city market involves many public- and privatesector organisations. It’s helpful to characterise a city as an ecosystem of these
organisations working together. A smart ecosystem map is a tool for exploring what’s
happening in a city, in order to identify gaps and opportunities. Your work this week on a
smart city ecosystem map will help you with the next few stages of the design thinking
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process, where you ideate, prototype and test potential solutions to your smart city
problem.

1.1 The smart city ecosystem
In the following video, you will learn to create a smart city ecosystem map for your own
city.
Video content is not available in this format.
This is a model of the real world and so you start with whatever information you have. Find
out how you can develop your map and add further categories for your city, such as large
businesses. Move things around and start to explore the connections. This is a very
simple tool to get you started. As you discover more, you’ll see that smart cities are very
complex systems.

1.2 Financing smart cities

Figure 2 The impact of finance on smart cities.
One of the greatest challenges facing smart cities is how to finance them. Smart
infrastructure requires a large volume of investment. Financing can be a huge challenge
due to increasing pressure on city government finances and the fact that the value
proposition – the evidence that smart projects will deliver promised resource efficiencies
and cost savings – is not always clear.
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A working group on smart city infrastructure has been established by the UK Smart Cities
Forum. Its first report is Task & Finish Group for Infrastructure, Business Models, Finance
and Procurement (Smart City Forum, 2015).
The aim of the report is to identify and address barriers to development and deployment of
smart city technology and infrastructure in areas such as health, energy and mobility. It
explores mainstream approaches to financing and supporting new infrastructure in the
UK, and their relevance to smart and integrated projects, such as guarantee structure,
recoverable investment funds, municipal bonds and crowd-financing.
The report finds there is no one-size-fits-all approach in financing smart infrastructure:
numerous financing tools are deployed, depending on the nature of the projects and their
stakeholders, their size, scale and risk levels.
Risk plays a critical role in decision making for public and private investors. It is crucial to
understand the nature of risks in smart city projects and how they differ from traditional
infrastructure projects. High upfront costs, unfamiliar risks, smart city business models
that are not fully understood by cities or investors, and new types of partnership between
public and private sectors all need further work.
The report also finds that the procurement process plays a critical role in financing smart
cities. Decisions made when procuring new infrastructure and services can have a longlasting impact on the sustainability of a city because they frequently involve long-term
contracts. There’s also a high expectation for cities that smart projects should be able to
demonstrate immediate cost savings. But the solutions are often still in development and
have only been piloted at small scale, so evidence of the achievement of efficiencies and
cost savings are likely to take time.
Public procurement of ICT solutions is also often associated with high risk and many city
governments are not equipped to take on the complex tender specifications or the due
diligence to ensure the best value for money. Growth of new business models, such as the
sharing economy model, also requires new approaches to procuring services.
You might like to make a note of any key points you’ve learned about in relation to
financing smart projects, as they’ll be relevant when you fill in the Smart Cities Project
Business Model Canvas in Weeks 7 and 8.

Further reading
If you are interested in learning more about financing smart cities take a look a look at the
European Commission report (European Commission and Smart Cities and Communities, 2013).
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1.3 Chosen to be a smart city?

Figure 3 The back streets of Ajmer, India.
The ancient city of Ajmer in northern India, home to a famous thirteenth-century Sufi
shrine, has been selected by the Indian government to be a smart city. This decision has
come under much scrutiny, with critics pointing out that there are basic needs to be
addressed:
Running water is available for just two hours every two days. Only 130 of
125,000 homes in the city in northern India are connected to the sewage
system. Dirty water flows in open drains in cramped neighbourhoods. Stepwells
and lakes have become garbage dumps. Illegal buildings and slums dot the city
of 550,000 residents. And only two traffic lights work .
(Independent, 2015)

Activity 1 Considering Ajmer, India as a case study
Allow about 20 minutes

Read the full article:
Ajmer: the ancient Indian metropolis chosen to be a ‘smart city’ where residents would
just be happy to have power and running water.
What are your views? In a city with such poverty do you think it’s a good idea for the
government to be investing money in smart infrastructure?
Note down your thoughts.
Provide your answer...

86 of 158

Thursday 8 August 2019

Week 5: Innovation and enterprise
1 Smart innovation and enterprise: smart city opportunities

1.4 India Smart Cities Challenge

Figure 4 A main street in Hyderabad, India.
India’s plans for investment in 100 smart cities has faced a fair amount of criticism.
However, in June 2015 while unveiling three urban schemes aimed at developing cities as
engines of growth, Indian Prime Minister Narendra Modi signalled his desire for greater
citizen engagement when he announced that ‘private property developers should not
decide how a city should grow and the decision should be taken by residents and
administrators of the city’ (India Smart Cities Challenge, 2015).
One of the urban schemes is the India Smart Cities Challenge, a competition where 100
cities will receive funding from the Ministry of Urban Development as well as support from
Bloomberg Philanthropies. The challenge is designed to inspire greater creativity from
municipal officials and their partners, as well as more involvement and inspiration from
citizens, through the development of smart city proposals that will produce concrete
benefits in people’s lives. As a first step, all states will use standardised criteria to pick
their cities for the competition and every state is guaranteed at least one city in the
competition.
Guidance on how to define smart city aspirations is offered in the Smart City Mission
Statement and Guidelines, which stipulate that core infrastructure elements should
include adequate water supply, assured electricity supply and sanitation. This document
also indicates an understanding of the smart city in India that is different from definitions
applied in other places in the world, demonstrating once again that there is no one way of
defining a smart city (Ministry of Urban Development, Government of India, 2015).
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Figure 5 The data economy.
Data-driven innovation is central to economic growth in cities. Big data is becoming a
‘core asset in the economy, fostering new industries, processes and products and
creating significant competitive advantages’ (OECD, 2015). Data exploitation can create
value in many sectors, from optimising business processes through to customer insight
and creating social value. Smart grid technologies, for example, generate large volumes
of data on energy demand and supply that can be exploited to improve energy efficiency.
Mobile applications are a rapidly expanding data-using sector of the economy. According
to the European App Economy research report the app economy contributes 794,000 jobs
and more than €10 billion in revenue per annum across the EU economy (VisionMobile
and Plum Consulting, 2013).
In July 2014 the European Commission outlined a new strategy on big data, supporting
and accelerating the transition Towards a Data-driven Economy in Europe (European
Commission, 2014a). It believes the data-driven economy will stimulate research and
innovation on data while leading to more business opportunities and an increased
availability of knowledge and capital, in particular for small and medium-sized enterprises
(SMEs), across Europe. An International Data Corporation (IDC) study, Worldwide Big
Data Technology and Services, 2012–2015 Forecast, suggests growth in the big-data
technology and services market from $3.2 billion in 2010 to $16.9 billion in 2015
(European Commission, 2014b).
Among cities pursuing open data policies key drivers have been economic growth and
business innovation. A McKinsey report claims that seven sectors alone (education,
transport, consumer products, electricity, oil and gas, healthcare and consumer finance)
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could generate globally more than $3 trillion a year in additional value as a result of open
data. This is already giving rise to hundreds of entrepreneurial businesses as well as
helping more established companies (McKinsey & Company, 2013).
Next, you’ll explore city data, how it’s being used to create apps and other services, and
the business case for using it.

2.1 City open data

Figure 6 New York City.
Opening up city data is important, but what can you create using it and how user-friendly
are the interfaces that encourage people to use the data?
Glasgow, as part of its Future Cities Demonstrator project, has created a Data Launchpad
. The portal has around 400 datasets and a series of data stories. Interactive maps have
been created, incorporating 43 datasets. These have been exhibited at Glasgow’s Future
Cities Community Engagement hubs. They visualise the multitude of assets and services
available across the city.
The London DataStore is an open data platform that provides over 500 datasets. It’s
designed to help citizens, businesses, researchers and developers to understand the city
and develop solutions to London’s problems. The platform has a section showcasing apps
that have been created using the data, such as Whereabouts London and The London
Schools Atlas. It also includes a City Dashboard showing how the city is performing
against key indicators. You’ll be exploring indicators further in later in the course.
NYC Open Data shares public data generated by New York City (NYC) agencies and
other city organisations for public use. It has more than 1,300 datasets available to
anyone, in a variety of machine-readable formats. The platform also shares examples of
people visualising datasets. One example is vehicle collisions aggregated by time of day
using data released by the New York Police Department. Another is an interactive
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visualisation of trees on New York’s streets. In July 2015 NYC’s Mayor launched Open
Data for All – an open data strategy for the city which is a vision of what they can do and
what they aim to achieve with open data by ‘ensuring citizens across the five boroughs
have broad and consistent access to publicly available data’ (City of New York, 2015).
You’re going to take a closer look at this platform next.

Activity 2 Considering New York City as a case study
Allow about 10 minutes

Take a look on the NYC Open Data platform and identify any datasets relevant to the
city problem you chose in Week 2. This will be for New York rather than for your own
city but it will give you an idea of what data may be made available.
Is there something of interest to you here? Do you find the platform easy to navigate?
Find out if your city has an open data platform.
Provide your answer...

2.2 The business case for open data

Figure 7 Sharing data.
Open Data for Economic Growth is a report by the World Bank that discusses the five
archetypes of open data businesses (World Bank, 2014).
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●

Suppliers – organisations publishing their data as open data to allow others to use
and re-use it.

●

Aggregators – organisations collecting and aggregating open data as well as,
sometimes, other proprietary data.

●

Developers – organisations and individual developers designing, building and
selling web or smartphone applications using open data.

●

Enrichers – organisations using open data to gain new or better insights that they
can deliver in services or products to their customers.

●

Enablers – organisations providing platform and technologies for use by other
businesses and individuals.

An organisation that wants to use open data needs to identify how the data will be used in
its product or service and assess the risks of using an open data source. The second point
here relies on the data publisher. Problems may arise if the data is not delivered in a
regular and consistent format.
The Open Data Institute has identified and analysed 270 companies in the UK that use,
produce or invest in open data. The companies studied had annual turnover of over £92
billion and over 500,000 employees between them, showing the scale of open data’s
potential value in business (Open Data Institute, 2015). The median age of a UK open
data company was found to be eight years, showing that it’s not just start-ups using open
data.
If your smart cities project is going to use open data you’ll need to think about how you’ll
be using open data and who will be its supplier.

Further reading
The Open Data Handbook, produced by Open Knowledge, offers further guidance on open
data, as well as value stories and resources.

2.3 How civic hacking helps our cities
Welcome to the world of civic hacking – a creative approach to solving civic problems.
On the weekend of 31 May and 1 June 2013 coders, designers and civic enthusiasts
descended on Sacramento’s Hacker Lab for a National Day of Civic Hacking event – Hack
for Sac. Over 11,000 people participated in a US National Day of Civic Hacking at 95
events across 38 states and 83 cities.
Now watch the following video which documents this hacking event.
Video content is not available in this format.
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2.4 Hackathons

Figure 8 Autumn 2010 hackNY Student Hackathon
The use of the term ‘hacking’ might surprise you. Generally it’s used in relation to cyber
security and the use of computers to gain unauthorised access to data. In our context,
however, a civic hacker is a person who collaborates with others to build open source
solutions using publicly released data, code and technology. As you’ve seen in the video,
a hackathon is an event organised to bring all these people together.
Joshua Tauberer, a civic hacker in Washington DC, has published a guide to running a
successful hackathon (Tauberer, 2015). Civic hackers might be programmers, data
researches, entrepreneurs, citizens, city government employees, artists or anyone with
an interest in working together, often in groups of two to five individuals, to solve civic
problems.
An International Open Data Hackathon takes place on Open Data Day and maps the
events happening around the world. There are also national programmes that organise
hackathons.
Code for Europe is a programme that strives to solve local civic challenges by enabling
agile temporary teams of developers to create solutions that are easily re-useable
elsewhere in Europe. Cities can join as partner cities and host Code for Europe
fellowships.
Code for America creates and deploys open source software for local governments
through five civic technology programmes – the Fellowship, the Brigade, the Peer
Network, a Civic Startups programme and an international activities programme.
You may also hear the term ‘hackable cities’. Amsterdam has a Hackable City project, a
research-by-design project that focuses on the role of digital media platforms in processes
of city-making. The project collaborates with the people in Buiksloterham, Amsterdam, in
order to find out how they make their own city through a wide range of do-it-yourself
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projects. It has worked with citizens, for example, in the process of redesigning the
streets, creating a tool that makes it possible for cyclists to hack the design proposals of
the municipality and collaboratively create the best solutions for local traffic situations.
Here’s the video of the project.

Activity 3 Thinking about hackathons
Allow about 10 minutes

Think back to your city problem. Do you think a hackathon would be a useful process
for sourcing potential solutions?
What types of open dataset would be used at your hackathon? These might not yet
exist for your city but don’t worry about that.
Who would you want to involve in your hackathon? Make notes in the Smart Cities
Project Ideas Template.

Further reading
You might be interested in this toolkit for re-imagining your neighbourhood.
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Figure 9 The process of social innovation (adapted from Young Foundation and
Nesta, 2010)
Government policies and the market have so far failed to solve some of the major
challenges faced by cities and society, such as climate change and widening inequality.
How might social innovation help?
Social innovation is about developing new ideas to tackle social problems or meet social
needs. You might create a new product, service or organisational model. Or you might
develop a new approach to delivering public services. This last possibility would call for a
shift in thinking, away from a focus on delivery of efficient city services and towards
exploration of what would create a societal transformation, such as a better quality of life
for service users.
Nesta and the Young Foundation have created the Open Book of Social Innovation
(Young Foundation and Nesta, 2010) in which they identify six stages of social innovation
that take ideas from inception to impact.
●

Prompts, inspirations and diagnoses – all the factors that highlight the need for
innovation.

●

Proposals and ideas – the stage of idea generation.

●

Prototyping and pilots – where ideas get tested in practice.

●

Sustaining – when the idea becomes everyday practice.

●

Scaling and diffusion – a range of strategies for growing and spreading an
innovation.

●

Systemic change – the ultimate goal of social innovation.
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These stages are not always sequential and there are feedback loops between them. This
is a type of design thinking process. The book explores the six stages in depth, describing
methods, tools and case studies from around the world.
Digital technologies are changing social innovation. They’re enabling people to connect
and collaborate, they’re making open source services, open data and tools more easily
available, and they’re supporting people to co-create solutions at a much larger scale than
was ever possible before the internet.
The European Commission has funded a project on Digital Social Innovation (DSI), led by
Nesta and delivered in partnership with ESADE Business School, Waag Society, Institut
de recherche et d’innovation (IRI), FutureEverything and Swirrl. They have created a
network of European organisations that use the internet for social good, and they’re
crowdmapping the organisations and their projects. These organisations engage with
their community network and bring people together to discover, explore and share new
ideas.

3.1 Using digital social innovation
Some of the innovations here could surprise you. One example is citizens involved in real
science – helping analyse real cancer data through game apps, and making a real
contribution to the development of new and better treatments. This and other instances of
digital social innovation have a significant social impact.
Video content is not available in this format.

Activity 4 Thinking about digital social innovation
Allow about 10 minutes

Is digital social innovation applicable to tackling your city problem?
If yes, what approaches have you seen that you would want to explore further for
generating ideas and potential solutions?
Make some notes on your thoughts and add them to your Smart Cities Project Ideas
Template.
Next you’ll learn how to crowdfund a project, which is a particularly useful approach for
digital social innovation.

95 of 158

Thursday 8 August 2019

Week 5: Innovation and enterprise
3 Social innovation in the smart city

3.2 Crowdfunding

Figure 10 Crowdfunding.
Crowdfunding – it’s not a new approach but it has been revolutionised in recent years by
the creation of online crowdfunding platforms. It’s a great way to raise finance – you ask a
large number of people to fund your project by each contributing just a small amount of
money. There are more than 1,250 crowdfunding platforms worldwide, and in 2014 the
total amount raised globally through crowdfunding was $16.2 billion (Canada Media
Fund, 2015).
Crowdfunding platforms range from international ones such as Kickstarter and Indiegogo
through to locally based ones such as Spacehive. Some target specific markets. Symbid
is a global equity crowdfunding platform and BitGiving helps social organisations and
individuals.
Crowdfunding can play a vital role in DSI where access to finance is a big barrier in getting
project ideas off the ground.
These are the stages in the crowdfunding process.
●

Pitch – you pitch your idea to the crowdfunding platform. You’ll need a project idea,
funding target, supporting materials like a video, a clear return for funders, funding
deadline, etc.

●

Screening – the platform checks that your pitch meets its criteria. If it’s approved, it
goes live on the website.

●

Pledge – people pledge to your project within a set deadline. It could be money or
something else like time or an item.

●

Deadline – if you don’t meet your funding target when you reach this some platforms
return what you raised to your pledgees, but on other platforms you get what was
pledged.
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●

Delivery – if you get funded you need to deliver your project.

If you want to find out more about crowdfunding, Nesta’s report is a good start:
Working the Crowd: A Short Guide to Crowdfunding and How it Can Work for You
(Nesta, 2013).

Activity 5 Exploring crowdfunding
Allow about 10 minutes

Research some crowdfunding websites and make some notes about the most
interesting project you find that has a link to smart cities.
Provide your answer...

You’re almost at the end of Week 5. Next, try the quiz that wraps up the week.
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4 This week’s quiz
Check what you’ve learned this week by taking the end-of-week quiz.
Week 5 practice quiz
Open the quiz in a new window or tab then come back here when you’re done.
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5 Summary of Week 5
This week you have explored smart innovation and enterprise, looking at how smart city
initiatives get funded and considered some of the ethical issues. You looked at how data
driven innovation contributes to economic growth considering examples such as city open
data platforms and civic hacking. You also learned about digital social innovation and how
it is contributing to smart cities.
Next week you will learn about the importance of leadership in smart cities and explore
the different types of smart city partnerships and strategies cities are developing.
You can now go to Week 6.
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Week 6: Smart leadership
and strategy
Introduction
In the following video, Lorraine leads you through the critical factors of leadership,
partnerships, strategy and standards. With multiple smart city innovations and projects,
who is to lead, and on what basis? And which approaches best support innovation and
enterprise?
Video content is not available in this format.
For your smart cities project this week you will learn how to prototype your ideas, drawing
on the notes you’ve been drafting in the Smart Cities Project Ideas Template.
By the end of this week, you should be able to:
●

explain the role of public-private-people partnerships in smart cities

●

discuss the importance of leadership in developing smart city programmes

●

identify some different approaches to developing smart city strategies.
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Figure 1 The importance of working partnerships.
Let’s review what you know about collaboration – partnerships – and smart cities. You
know that many stakeholders need to work together and understand one another’s needs.
You’ve seen how exploring the city as a system of systems helps identify opportunities for
integration. Last week you learned how to create a smart ecosystem map that helps
identify how organisations are already working together in your city.
Many smart city publications talk of a need for new models of partnership working: public–
private partnerships that create a shared vision for the smart city, bringing together
leaders from city government, national government, health services, universities,
business, social enterprises and the community sector. But as you know, crucial to the
acceptance and success of smart cities is the involvement of citizens. Cities in which
citizens take a central role are creating public–private–people partnerships.
There’s no clear beginning or end to the process of becoming smart: the road to smart
cities is a ‘transition process that can take 10, 15 or even 20 years’ (van Beurden, 2011).
Today’s decisions on city infrastructures and services will have consequences for the
future generations who live in the city. There needs to be a huge cultural shift away from
working in silos and towards integration across organisations, cities and countries. Smart
city partnerships need to bring people together but they also need to be a vehicle that
commissions and manages smart infrastructure and technology, dealing with issues such
as finance, privacy and security.
Smart city partnerships create the opportunity to mobilise action behind a common goal
and to build capacity to deliver shared smart city solutions. Many partnerships are led by
city governments working with a broad range of city stakeholders. By working as a
collective, smart city partners can also leverage opportunities to draw in funding and
inward investment.
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Cities are adopting different types of smart city partnership model. Some have informal
partnerships where partners come together to share experiences, develop ideas and bid
for funding. This is common where a city has recently started developing a smart city
programme. Others are starting to adopt more formal governance structures. Genoa
Smart City, for example, has a Memorandum of Understanding that is led by the city
government and is signed by companies who engage in analysis of the feasibility of
specific projects.
As smart city programmes are scaled up, cities will look to more formal governance
structures for their smart city partnerships that reflect the needs and aspirations of the
partners and stakeholders. A good governance structure needs to build on the objectives
of the programme, and allow it to be managed in a transparent and accountable way. It
also needs to address issues such as who are the decision makers, how they are
accountable and to whom. It will be important to consider where any funding has come
from and who controls this, as well as any assets or intellectual property. The legal
framework is also important and differences exist in legal systems around the world, so no
one model will fit all.
Currently it is still common for city government to manage smart city programmes and
tender projects when they need other parties to deliver aspects of the programme, such
as a roll out of smart meters. In this case a memorandum of understanding and
procurement processes can be used. But in the future we will see other approaches.
For example, Bristol Is Open is delivering smart city research and development initiatives
funded by local, national and European funding, and by the private sector. It is a company
limited by shares, and is owned by the University of Bristol and Bristol City Council. Its
board is responsible for working policies but long-term partners are invited to join an
advisory panel and to have influence on its work (Bristol Is Open, 2014).
At a European level the European Commission has established the
European Innovation Partnership on Smart Cities and Communities (EIP-SCC), which
brings together cities, industry and citizens to improve urban life through more
sustainable, integrated solutions. By pooling resources the partnership aims to co-fund
demonstration projects, to help co-ordinate existing city initiatives and projects, and to
overcome bottlenecks that impede the transition process.

Further reading
The Guardian newspaper has drawn up a useful summary of essential stages:
10 steps to building a smart city.

1.1 Smart city partnerships
The case studies in the following video show how two cities, Chicago and Amsterdam, are
approaching smart city partnerships.
Video content is not available in this format.
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1.2 Who should lead our smart cities?
You’ve already heard that leadership has been a factor in establishing successful smart
city partnerships. Now you will reflect on this.

Activity 1 Thinking about leadership
Allow about 10 minutes

Reflect on the following questions and make some notes.
●

Can you think of positive or negative examples of city leadership?

●

Thriving cities exhibit creativity and innovation. Would you say that leadership is a
vital driver of these factors, or a hindrance?

●

Who do you think should lead our smart cities – politicians, city government
managers, businesses or community leaders?

●

Do you know of an inspiring example of smart city leadership or any interesting
partnership approaches?
Provide your answer...

1.3 CITIE

Figure 2 Piccadilly Circus, London.
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CITIE (City Initiatives for Technology, Innovation and Entrepreneurship) is a product of a
partnership between Nesta, Accenture and the Future Cities Catapult. It supports city
leaders to ‘develop policy to catalyse innovation and entrepreneurship’.
If you take a look at CITIE’s website you’ll find that you’re familiar now with the
partnership’s use of terminology in describing its focus. The CITIE team observed a canon
of policy instruments that were emerging from a growing number of cities to support their
innovation and entrepreneurship ecosystems. So the aim of CITIE was to bring these
together and analyse them in a systematic way.
CITIE focuses exclusively on the policy levers that city government leaders have at their
disposal, equipping city leaders with a playbook (guide) to support innovation and
entrepreneurship. Policy levers are measures that change the behaviour of individuals or
groups.
These are the principal components of CITIE:
●

a framework for assessing how well policy supports innovation and entrepreneurship
in nine key areas

●

a diagnostic tool to help cities assess how they compare to their peers

●

a package of case studies containing global best practice across the nine policy
areas.

The framework identifies three key areas in which a city can support innovation and
entrepreneurship.
1.

Openness: how open is the city to new ideas and businesses?

2.

Infrastructure: how does the city optimise its infrastructure for high-growth
businesses?

3.

Leadership: how does the city build innovation into its own activities?

Within each of these areas it identifies roles a city can play, with city case studies.
For example, in ‘Openness’ a city can be an advocate, dealing with how the city promotes
itself and its small business community to the outside world. Smart city start-ups need to
invest a great deal of time and energy in building their reputation and networks. This is an
area where city leaders have precisely the kind of reach and convening power that small
businesses need, so by working in partnerships they can support innovation and
entrepreneurship. Berlin provides extensive support for start-up companies to test out the
city, allowing them to get established, operate and expand in the city at minimal cost.
Or in ‘Leadership’ a city can be a strategist. This is where the city sets a clear direction
and builds the internal capabilities required to support innovation. The Smart London
Plan, for example, was published by the Smart London Board to set out the role of digital
technology in helping to address key city challenges such as rapid population growth and
to improve Londoners’ lives.
Take a look at the CITIE tools and read more about these case studies. Perhaps your own
city features as a case study? They could be helpful in developing your smart cities
project, by helping you think through how you work with organisations and what support
exists.
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2 Smart city vision and strategy

Figure 3 Creating a smart city strategy
A strategy sets the strategic direction for a smart city initiative – a course of action that
leads to the achievement of the aims and objectives. It might also contain a roadmap in
which actions are positioned along a timeline.
Some cities create smart city strategies and roadmaps when they initiate their smart city
work. Others focus first on the delivery of innovative projects and develop a strategy or
roadmap later, when they have more experience of working with a smart city perspective.
Smart city concepts are not entirely new. Many have grown out of wider sustainability and
technology initiatives, and an approach that involves embedding smart city actions in an
existing city strategy might be more appropriate for a city. The term ‘digital plan’ is
sometimes used in place of ‘strategy’ or ‘roadmap’. Alternatively, smart city actions might
be integrated into a wider city sustainability plan. You’ll be exploring some smart city
strategies from Birmingham (UK), Chicago and Dubai shortly.
The main value of a strategy is in bringing together partners to create a shared vision.
They will come to an understanding of where a city is today, their aims for the future, their
plans for how they will get there and where they will need to invest resources. In reality as
soon as a strategy is written it will go out of date because cities and technology are
changing all the time. But if a strategy is flexible it can be a useful framework for
measuring and reviewing a city’s progression towards becoming smarter. Having a
strategy and leadership in place can also maximise potential and help to draw in funding
and other forms of investment.
How does a city decide where to start? It must look carefully at what it wants to achieve in
the smart city, at its city challenges and opportunities, at its citizens and where the city’s
strengths lie. All of these can be used to create a shared smart city vision and guiding
principles.
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It’s also important to look at what a city has already: existing partnerships and
programmes on which smart city initiatives could build. A smart city partnership could
achieve this by engaging a broad range of stakeholders. Political leadership is important,
but equally important is the involvement of citizens and business in shaping the future
direction of their city.
It’s also helpful to have a timescale for initiatives and to ensure these are measurable.
Measurable key performance indicators (KPIs) allow progress and success against the
city strategy to be tracked and reported. You’ll be exploring the opportunities and
challenges of doing this next week.
What are the challenges in creating a strategy or roadmap? If you set clear actions early
on do you limit creativity, innovation and enterprise? City challenges and technology are
constantly evolving. Expert smart city strategist Ger Baron, who was instrumental in
establishing Amsterdam Smart City and is now Amsterdam’s chief technology officer,
made the observation that ‘the concept of smart cities is like art: the context is more
important than the product’ (van Beurden, 2011, p. 6). He has concerns about roadmaps
and believes that while an instrument to measure progress is needed, this is not the
roadmap traditionally used by business. Amsterdam has focused on creating a platform
on which stakeholders can work together on innovative projects, bringing together
innovators and investors. Find out how, in the video coming next.

2.1 Amsterdam Smart City – the future starts now
Find out how Amsterdam Smart City (ASC) has grown in just six years into a unique
partnership between companies, governments, knowledge institutions and the people of
Amsterdam. The ASC platform has more than 100 partners involved in more than 75
innovative projects.
Video content is not available in this format.
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2.2 Smart city strategies

Figure 4 Birmingham.
The style of a smart city strategy depends on the priorities and aspirations of whoever
leads the work, as shown in these three case studies.
In 2013 Birmingham City Council published its Smart City Vision statement, and
subsequently the Birmingham Smart City Roadmap has been developed with a group of
city stakeholders. The roadmap lays out principles and describes an initial range of
activities for the first three years. It sets out some 35 actions that are intended to influence
the city’s approach to creating a sustainable and better future for its citizens. Identified
challenges include unemployment, the skills gap, health inequalities, effective mobility
and carbon reduction targets, and are grouped into three themed areas: technology and
place, people and economy. The actions are being delivered in collaboration with
business, community and public sectors. There is also a Birmingham Smart City blog,
which is run by the community as a place to share ideas and developments for making
Birmingham a smarter city.
The Chicago Technology Plan, published in 2013, highlights 28 initiatives across five
broad strategies that are designed to enable Chicago to realise its vision of becoming the
city where technology fuels opportunity, inclusion, engagement and innovation. The plan’s
stated main purpose is to contribute to the quality of life, employment opportunities and
business growth in the city. It declares that ‘In Chicago, we believe that the power of
technology is driven by the people who use and benefit from it’ (Chicago Technology
Plan, 2013). Two of the five strategies are foundational, enabling Chicago’s residents and
businesses to be digitally connected and engaged. Three growth strategies then build on
this foundation of technological strength.
The Dubai Plan 2021 describes the future of Dubai through holistic and complementary
perspectives, starting with the people and the society. It has six themes, each of which
highlights a group of strategic developmental aims for the city. One theme, ‘The place: a
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smart and sustainable city’, focuses on building fully connected and integrated
infrastructure that ensures easy mobility for all residents and tourists, and provides easy
access to all economic centres and social services, in line with the world’s best cities. It
addresses the importance of sustainability in managing against Dubai’s future growth by:
ensuring the availability of clean energy sources; protecting natural resources such as
soil, water and air; and promoting sustainable consumption. It examines the urban
environment of the city and highlights the need to adopt the highest standards of safety
(Dubai Plan 2021, 2015).

Activity 2 Considering Birmingham, Chicago, Dubai and Amsterdam as
case studies
Allow about 10 minutes

What do you think about the smart city strategies and roadmaps from Birmingham,
Chicago and Dubai? Have a think about the vision they set and their partnership
approaches.
Would any of these be particularly successful at engaging citizens?
Is creating a smart city strategy, or roadmap, a useful process or do you think it limits
creativity, innovation and enterprise?
What are your views on Amsterdam’s approach to developing its smart city
programme?
Provide your answer...
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2.3 Prototype your smart cities project

Figure 5 The importance of prototyping.
Throughout the course you’ve been collecting ideas for a smart cities project, drawing on
the design thinking process and making jottings in the Smart Cities Project Ideas
Template. Now you’ll draw on this work as you prototype an idea that you could develop in
your living lab. Prototyping is an approach to developing, testing and improving ideas at
an early stage, and is helpful in developing ideas into projects.
‘Prototype’ is Stage 4 of the design thinking process, which you learned about in Week 3.
You design a prototype or a series of prototypes to test all or part of your solution. Nesta
has produced a prototyping framework so take a look at that now.
In Week 3 you defined and articulated the city problem you want to solve and looked at
ways of crowdsourcing citizen ideas. In Week 4 you explored and categorised the types of
data that might help, and you considered how it might be collected. Subsequently, in
Week 5, you researched any relevant data sets as well as potential help from hackathons
and other forms of digital social innovation. This is the moment to review your ideas.
This is the moment to review your ideas. First, think clearly about what you want to
change, who will benefit from the change and how they will benefit.
Then review the team you will need to build to help you prototype your idea in your living
lab. Think about who needs to be involved from all angles: users, deliverers,
professionals, senior leaders, etc.
Next, map existing products, services and approaches that are similar to your idea: where
are the gaps and overlaps, and what can you learn from these? Your smart city ecosystem
map will help with this.
You’ll also need to identify a location to test your idea. It might be a community, street or
building, depending on the type of solution and your target users.
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Finally, you’ll create a prototype of your idea to test with your users. In testing the project
idea you’ll observe, gain feedback and evaluate the feedback. All your records will be fed
back into the prototyping process. When you’ve worked through this cycle several times
you’ll pull together the insights gained from the prototype and test stages, and make
decisions on your final design.

Activity 3 Prototyping
Allow about 10 minutes

Have a go at taking your ideas and prototyping some solutions to your city problem.
Don’t worry if you’re working alone – you can work through this as a theoretical
process and start to understand who you would need to involve and how you might test
it with users. There isn’t time in the course to test the solution but what you will find out
next is how to grow an idea into a smart cities project.

111
of 158

Thursday 8 August 2019

Week 6: Smart leadership and strategy
3 This week’s quiz

3 This week’s quiz
Check what you’ve learned this week by taking the end-of-week quiz.
Week 6 practice quiz
Open the quiz in a new window or tab then come back here when you’re done.
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4 Summary of Week 6
This week you explored the role of different types of partnerships in developing smart
cities. You also investigated the importance of leadership and looked at a variety of city
case studies and how they have developed their smart city strategies.
Next week you will learn about the role of standards in smart city development. You will
explore the value proposition of your smart cities project and start to complete the
business model canvas. You’ll also consider the lessons learned from some existing
smart cities and look at capacity building for smart city delivery.
You can now go to Week 7.
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Week 7: Standards and
capacity building
Introduction
This week you’ll learn about standards and their role in the development of smart city
strategies, the management of risk and data integration. By examining a smart city
readiness tool and a case study on the learning from an existing smart city, you’ll start to
explore the issue of capacity building to deliver smart city projects and programmes. You
will also start to work with the Smart Cities Project Business Model Canvas.
By the end of this week, you should be able to:
●

explore the role of standards in the development of effective smart cities strategies,
the management of risk and data integration

●

identify the value proposition for your smart cities project using the Business Model
Canvas

●

discuss lessons learned from existing smart cities and how they are applicable to
building capacity to deliver smart cities initiatives.
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Figure 1 Standard processes.
What role can standards play in the development of smart cities – for example in the
development of effective strategies, the management of risk and data integration? Here
you explore these questions before looking at some case studies of national and
international smart city and IoT standards.
BSI is the UK’s national standards body. Its standards, designed for voluntary use, are
powerful tools that can help drive innovation and increase productivity. The BSI website
explains the point of standards:
A standard is an agreed way of doing something, which could be about making
a product, managing a process, delivering a service or supplying materials.
[Standards] are the distilled wisdom of people with expertise in their subject
matter … who know the needs of the organizations they represent.
(BSI, 2015a)

In 2014 the BSI issued a set of smart city standards and publications that had been
commissioned by the UK Government Department for Business, Innovation and Skills
(BIS). BIS initially commissioned a standards strategy for smart cities in the UK. The
result, The Role of Standards in Smart Cities, identifies how standards can accelerate the
implementation of smart cities, providing assurance to citizens that the risks are being
managed appropriately (BSI, 2014a). During development, BSI conducted a review of
existing standards, a gap analysis and a public consultation to identify the problems that
cities face in implementing smart city solutions. Four key issues emerged from the study.
1.
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2.

How can cities create the shared understanding to deliver the vision?

3.

How will information be captured and shared between infrastructure and services?

4.

What risks are there in moving to smart city services and how can these be
managed?

A BSI Smart City Advisory Group was set up to address these challenges and to provide
strategic vision for the BSI standards programme. This group is also supported by an
interoperability committee that focuses on the information and technology aspects of
smart cities.
Next you can see the BSI standards that are being developed.

1.1 BSI smart city standards

Figure 2 World standards.
The BSI has a suite of smart city standards and publications, which can be categorised
into two types. A PAS (publicly available specification) is ‘a consensus based
standardization document, which can be initiated by any organization in collaboration with
BSI’ (BSI, 2015b).
The PAS documents shown below were initiated in collaboration with BIS. These
documents respond to the emerging needs of the smart cities sector using a collaborative
process of knowledge sharing and consensus building around the correct solutions. With
a PD (published document) it is not necessary to have the same degree of public
consultation and consensus: ‘In many cases they are provisional, and subject to further
development on the basis of experience gained during the first year or two of their use’
(BSI, 2015c).
PAS 180 Smart cities – vocabulary
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This standard provides city terms and definitions to be used in the UK. Vocabulary helps
to improve communication and understanding of smart cities by providing a common
language.
PAS 181 Smart city framework
This establishes a good practice framework for city leaders to develop, agree and deliver
smart city strategies that can help transform their city’s ability to meet its future challenges
and deliver its future aspirations. The guide is not intended to describe a one-size-fits-all
model for the future of UK cities but focuses on the enabling processes by which the
innovative use of technology and data, together with organisational change, can help
deliver the diverse visions for future UK cities in more efficient, effective and sustainable
ways. Central to the smart cities framework (SCF) is a strong emphasis on leadership and
governance, culture, business model innovation, and the active role played by all
stakeholders in the creation, delivery and use of city spaces and services.
PAS 182 Smart city concept model
This guide to establishing a model for data tackles the barriers to implementing smart city
concepts, including the interoperability of systems and data sharing between agencies.
The standard establishes an interoperability framework in which information can be
shared and understood. It is aimed at organisations that provide services to communities
in cities, and manage the resulting data, as well as decision-makers and policy developers
in cities.
PAS 183 Smart cities.
This guide provides guidance on establishing a decision-making framework for sharing
data and information services in smart cities. It is aimed at decision-makers in smart cities
from the public, private and third sectors. It will also be of interest to any city organisations
wishing to share data.
PAS 184 Smart Cities.
This provides practical guidance on how to develop project proposals for smart city
solutions, using case studies to illustrate good practice in smart city procurement. The
content reflects current good practice as identified by a broad range of public, private and
voluntary sector practitioners engaged in developing smart city solutions.
PD 8100 Smart city overview
This provides a simple and accessible guide for smart city practitioners. It is designed to
help them find the standards that are relevant to what they are doing and includes
illustrations to help with the readability and impact of the text. It is also rigorous enough to
be used by standards professionals in providing a high-level draft of a reference
architecture for smart cities.
PD 8101 – Smart city planning guidelines
This gives guidance on what is needed to plan for any new development to support the
smart city plans for a given area. It provides an overview of the key issues to be
considered, as well as more detailed guidance on issues identified as priorities. It is
intended for use by local government planning and regeneration officers to identify good
practice in a UK context, and to recommend the tools they could use to implement this
good practice.
In December 2013 BSI signed a new agreement with China’s national standards body, the
Standardization Administration of China (SAC) that allows China to adopt UK standards,
the ‘first such agreement made by China with any other country’ (Ingenia, 2014).
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1.2 HyperCat

Figure 3 Piccadilly Circus, London.
HyperCat is a consortium set up by a group of 40 UK-based tech firms that aims to create
an inclusive one-stop shop of best practice on the IoT implementation. How does this
work?
It is creating a standard that lets applications ask data hubs about the types of data they
hold and about the permissions required to ask about the data type. For smart cities to
exploit advances in technology they must be built on open foundations, not foundations
that lock a city and its citizens into proprietary technologies and standards. Interoperability
is the ‘ability of systems to provide services to and accept services from other systems
and to use the services so exchanged to enable them to operate effectively together’ (BSI,
2014b). Interoperability between technologies is essential if a smart city is to scale up
from pilot projects to citywide initiatives. The specification being created by HyperCat
therefore aims to solve the interoperability problem of the IoT by allowing devices to
interact with each other. It is being turned into a standard by the BSI to sit alongside
existing standards.
The #HyperCatCity initiative, backed by Innovate UK, will see local city governments
adapting Hypercat to underpin IoT projects, such as those being deployed in London,
Bristol and Milton Keynes. #HyperCatCity will build on the HyperCat IoT specification for
open and interoperable IoT technologies that ensure systems are able to work together. It
will focus on creating showcase solutions in smart energy, smart water, smart transport,
smart waste, and smart security and resilience. It is anticipated that these areas will
provide substantial value to cities, and solutions have the potential to scale globally to all
urban environments.
In London HyperCat was originally designed to support the development of the
London Infrastructure Plan 2050, which is looking at London’s future infrastructure needs
and how they’ll be financed. It has been added to London’s open data platform, the
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London Datastore. In Bristol, the city council and the University of Bristol are using it in
Bristol is Open, a city-scale research and development test-bed with high-speed
broadband, sensor-mesh network and Wi-Fi, for delivering smart city solutions. In Milton
Keynes the council has been working with BT, The Open University and other MK:Smart
partners to adopt HyperCat, using it for projects that encourage smarter parking, street
lighting and waste disposal.

1.3 ITU Smart Sustainable Cities

Figure 4 Sustainable cities across the world.
The ITU (International Telecommunication Union) is the United Nations specialised
agency for information technologies. One of its three sectors is the ITU-T, which coordinates standards for telecommunications. The FG-SSC (its focus group on smart
sustainable cities), assesses the standardisation requirements of cities, with the aim of
boosting their social, economic and environmental sustainability through the integration of
ICT in their infrastructures and operations.
The FG-SSC acts as an open platform for smart city stakeholders such as city
government, academic and research institutes, non-governmental organisations, ICT
organisations, and industry forums and consortia. Stakeholders exchange knowledge in
the interests of identifying the standardised frameworks needed to support the integration
of ICT services in smart cities.
Dubai is the first city to use the key performance indicators (KPIs) developed by the FGSSC to assess the efficiency and sustainability of its operations. In a two-year pilot
project, Smart Dubai/ITU evaluated the feasibility of the indicators so that an international
standard can then be created.
ITU has also established a study group, ‘IoT and its applications, including smart cities
and communities’, to address the standardisation requirements of IoT technologies, with
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an initial focus on applications in smart cities. This will be responsible for international
standards to enable the co-ordinated development of IoT technologies, including
machine-to-machine communications and ubiquitous sensor networks.

1.4 The value of smart city standards

Figure 5 The importance of value.
You have explore a variety of different standards created to support smart cities design
and development.

Activity 1 Thinking about standards
Allow about 10 minutes

Now note down your thoughts to the following questions:
●

How do you think standards will change the evolution of smart cities?

●

Do you think standards will be particularly useful in specific areas of smart city
development?

●

How might standards support or hinder creative approaches to developing smart
cities?
Provide your answer...
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2 Business Model Canvas

Figure 6 Sharing ideas.
To grow your smart city idea into a smart cities project you need to develop a clear plan.
The tool you’ll use to do this is your Smart Cities Project Business Model Canvas –
download this now in Smart Cities Project Ideas Template PDF format. This template is
adapted from a business model canvas first developed by Alexander Osterwalder and
Yves Pigneur and now available under creative commons (Strategyzer Support, 2015).

Activity 2 Adding to your Business Model Canvas
Allow about 15 minutes

Start with these questions. Note that the first, the value proposition, is positioned in the
centre of the business model canvas. It’s the key to the other questions here. The
remaining parts of the business model canvas are addressed next week.
1.

What do you do? Enter your value proposition – this is the core value your
project will deliver to your audience. Be clear what problem you’re solving and
what need you’re satisfying. You’ll come back to value proposition next week.

2.

Who do you help? Identify who you’re creating value for, and who is the key
audience.

3.

How do you do it? List key activities that you’ll need to undertake to deliver your
project. What value does each activity deliver to your users, and what needs does
each one meet?

4.

How do you interact? Identify how you’ll work with your audience. Your learning
on different approaches to engaging citizens will be helpful here.
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5.

How do you reach them? How will you reach your audience, and which
channels will you use to do this?

Note down your thoughts on these questions but don’t worry if you don’t have all the
answers yet. The idea of the canvas is to help you pull together the information and to
identify where you have gaps – issues you need to explore further.
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3 Smart cities readiness
The Scottish Government, working in conjunction with the Scottish Cities Alliance and on
behalf of Scotland’s Cities, commissioned Urban Tide to jointly develop a
Smart Cities Maturity Model and Self-Assessment Tool to help Scottish cities to:
●

Assess where they are on their journey to being a smart city

●

To decide where they want to be by 2020 aligned with their strategic priorities

●

To identify the investments and adjustments required to get them there

●

To consider whether they could advance any parts of their programme in
collaboration with other cities and partners.

A key driver for the work was to support the development of an investment roadmap for
the Scottish Cities Alliance so they can apply for funding opportunities.
The Smart Cities Maturity Model and Self-Assessment Tool has been developed drawing
upon existing models and frameworks in the smart cities field including the BSI PAS181
‘Smart City Framework: Guide to Establishing Strategies for Smart Cities and
Communities’.
The tool is designed to walk cities through the process of clearly identifying their next
steps and the investment and resources required to realise their ambitions. It considers
five key dimensions:
●

Strategic Intent

●

Data

●

Technology

●

Governance & Service Delivery Models

●

Citizen & Business Engagement

Through a series of self-assessment questions, cities are prompted to consider to what
extent the five key dimensions are maturing.
Take a look at the Smart Cities Maturity Model. Do you think this would be a useful tool for
assessing smart cities readiness in your city or community?
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4 Lessons learned from Amsterdam
You have already explored the development of Amsterdam’s Smart City Strategy and
partnership approach in earlier weeks. In 2016 the Amsterdam University of Applied
Sciences, in cooperation with Amsterdam Smart City, published a report called
Organising Smart City Projects: Lessons learned from Amsterdam. It analysed 12 smart
city projects in Amsterdam and provides an insight into practices in three key areas energy, mobility, and circular economy.
This study was undertaken through a combination of desk research and field work and
looked at the non-technological aspects of smart city projects focused on the following
questions:
●

How do organisations with different agendas, collaborate on smart city projects?

●

What challenges do they face?

●

What kind of value is created?

●

How are risks and returns shared? How are users involved?

●

What is the upscaling dynamic of smart city solutions, if any?

●

How can smart city projects be managed professionally?

Drawing on insights from across the smart city projects, some of their high level
conclusions were that the smart city partnership should fit the project scope and must be
open to new input. That the scope and focus of smart city projects should be clear and
shared by all partners involved, as projects benefit from clear ownership and committed
leadership. User involvement is a multi-layered and ongoing process. The value of
projects need careful consideration and evaluation, and creating a viable business model
is key to legacy and upscaling of the project. Technology itself is not the problem, it is the
way the technology is used and integrated. Also that upscaling is a multi-layered process
and cannot prosper without knowledge sharing.
The report found that Amsterdam’s scale and culture favoured smart city collaborations,
as it was easy for partners to find each other and the Amsterdam Smart City platform was
seen as an important connector. Amsterdam takes a broad perspective to smart cities, but
this did raise the issue that ‘smart city’ could mean anything and they might need a more
precise terminology for project types. They also found there is still a long way to go to
move from a technology or solution led approach towards a citizen and end-user centred
approach that takes full account of human needs and behaviour. While many smart city
definitions consider citizens to be central, in the Amsterdam projects they evaluated they
rarely found evidence of this. Citizens were seldom included as an official part of the
project partnership.
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5 Capacity building for smart cities
Well done. You’re near the end of Week 7, a crucial week in your learning about smart
cities.

Activity 3 Reflecting
Allow about 10 minutes

Before you move on reflect on what you have learned this week by answering these
questions:
●

Are there any aspects of the Smart Cities Maturity Model and Self Assessment
Tool that are relevant to your smart cities project?

●

Did you gain any insights from the Lessons Learned in Amsterdam that are
relevant to your answers in the Business Model Canvas?

Capacity building is typically defined as the development and strengthening of human
and institutional resources.
●

In what areas do you think it will be crucial for cities and communities to build
capacity to deliver smart city projects and programmes? Are any of these
particularly relevant to your project?

Note down your thoughts and also update your business model canvas.
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6 This week’s quiz
Check what you’ve learned this week by taking the end-of-week quiz.
Week 7 practice quiz
Open the quiz in a new window or tab then come back here when you’re done.
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7 Summary of Week 7
This week you have considered the role of standards in developing smart cities, exploring
how they might help the development of effective strategies, the management of risk and
data integration. You also investigated the Smart Cities Maturity Model, explored the
lessons learned by Amsterdam Smart City and considered the role of capacity building in
smart cities and communities. You have also started to complete the Business Model
Canvas for your smart cities project, identifying the value proposition for your project,
which you will work on further next week.
Next week you will also look at methods of measuring and evaluating the smartness of a
city. You’ll explore the role of education and learning in smart cities and reflect on what
you have learned about the opportunities and challenges for a city to become smart.
You can now go to Week 8.

128
of 158

Thursday 8 August 2019

Week 7: Standards and capacity building
7 Summary of Week 7

129
of 158

Thursday 8 August 2019

Week 8: Smart measurement and learning
Introduction

Week 8: Smart measurement
and learning
Introduction
Welcome to the final week. In the following video, Lorraine draws together all that you’ve
learned so far and asks how a city’s smartness can be measured and evaluated. What’s
the role of learning in a smart city and what types of education initiative enable this for city
leaders, businesses and citizens?
Video content is not available in this format.
You’ll take the last steps through your smart cities project, reviewing your value
proposition and completing the first draft of your Business Model Canvas, which you can
develop and refine into the future. There is also a smart cities game for you to play, to pit
your knowledge against the computer.
By the end of this week, you should be able to:
●

explore how the smartness of a city can be measured and evaluated

●

discuss the role of education and learning in smart cities

●

summarise some key opportunities and challenges for a city becoming smart
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1 Smart city measurement: metrics and
indicators

Figure 1 The use of KPIs (Key Performance Indicators) in smart city measurement.
Cities must be able to measure whether or not they’re becoming smarter, and the extent
to which they’re smart. But how?
Measurement provides a basis to track progress, to make decisions and to compare
cities. Terms such as ‘indicators’ and ‘metrics’ are often used interchangeably, although
their meanings can differ across organisations. A key performance indicator (KPI) is a
quantifiable measure that an organisation uses to assess performance on objectives.
Measurements that are based on a standardised method are called metrics.
Measuring the extent to which a city is getting smarter is by no means a straightforward
task. For a start, there’s no standard set of smart city indicators. Even though cities often
apply KPIs to measure the progress of their smart city projects – for example tonnes of
CO2 emissions per capita or the number of Wi-Fi hotspots installed – the KPIs are not
comparable across all cities. Then there’s the problem that it’s difficult to measure direct
links between some of the things you would implement as a smart city. So, while KPIs tell
us about performance in specific areas, such as increased broadband connectivity, how
can we know whether this improves city outcomes such as more jobs for citizens?
The EUROCITIES CITYkeys project started in February 2015. The project aims to help
members deploy better smart city solutions by developing and validating KPIs and data
collection procedures in collaboration with cities. They’re working with research institutes
VTT (Finland), AIT (Austria) and TNO (Netherlands), and five cities: Rotterdam, Tampere,
Vienna, Zagreb and Zaragoza. The project will gather as much evidence and feedback as
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possible about the practical use, benefits and challenges of KPIs and smart city project
evaluation frameworks.
Putting in place accurate and regular measurement can also be time intensive and
expensive for cities. However, many smart city aspirations, such as delivering a more
effective transport system or reducing carbon emissions, are existing city priorities that
have indicator sets. So there are opportunities for collaboration and integration to share
resources across organisations in city reporting.
City governments around the world publish suites of city indicators for a variety of
reasons. But the reports produced can be difficult to navigate; they can be long and
contain hundreds of indicators. It’s important for cities to consider who their audience is,
and how to present the information in accessible and meaningful ways. Technology can
help by creating more accessible interfaces such as smart city dashboards, for example
the London City Dashboard created by University College London (UCL), National Centre
for Research methods (NCRM) and Jisc.
Effective smart city measurement will include both quantitative and qualitative measures.
Whether a city has 10 or 10,000 smart street lights might not be that meaningful to citizens
who understand little about smart cities. As you have seen in earlier weeks of the course,
some cities are starting to think about how they consult more closely with citizens about
the outcomes of smart activities, such as through crowdsourcing websites or citizen
panels.
As you work through this part of the course have a think about how you could measure the
performance of the smart city project you’re developing.
Find out about the OU’s SmartDframe Research on smart city evaluation.

1.1 Smart City Trumps
Fancy a hand of cards? Have a go at our Smart Cities Trumps game.
There are five attributes (population density, country GDP, green area, voter participation
rate and water use) on cards for a number of different cities around the world. You win a
turn by choosing an attribute on your card that has a higher value than on the card held by
your opponent. You can choose how smart the computer is. Normally whoever wins a turn
plays first in the next turn, but you can give yourself an extra advantage by forcing the
computer always to play second.
To create the game we used data from the World Council on City Data (WCCD) Open
Data Portal. We selected five data sets which show a range of indicators for city
performance. Data availability was an issue as many of the data sets on the portal were
incomplete, and some of the values were surprising. This highlights a problem many cities
face in trying to compare their data. (You’ll find out more about the WCCD shortly.)
You’ll need to take an ‘educated guess’ from time to time, and we hope this will improve
your feel for the similarities and diversity of our cities. When you’ve had enough, why not
explore these cities in more detail to find out more about how they’re measuring city
performance? You can come back any time you like and try to beat the computer.
Interactive content is not available in this format.
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1.2 City indicators
We hope you had fun playing Smart Cities Trumps. Now you will think further about data
about cities.

Activity 1 Thinking about cities and data
Consider the following questions and note down your thoughts.
What do you think are the main challenges for cities reporting their data on their
city performance?
How much do you think city data is telling us about the smartness of our cities?
How meaningful is the data?
Have you come across interesting approaches to smart city measurement?
Provide your answer...

1.3 WCCD data portal

Figure 2 Data indicators.
The WCCD is a global leader in standardised city data. It hosts a network of innovative
cities committed to improving services and quality of life with open city data. Significantly
for our focus this week, it provides a consistent and comprehensive platform for
standardised urban metrics.
133
of 158

Thursday 8 August 2019

Week 8: Smart measurement and learning
1 Smart city measurement: metrics and indicators

The WCCD is implementing a new international standard, ISO 37120:2014 – Sustainable
development of communities: indicators for city services and quality of life. This defines
and establishes methodologies for a set of indicators to steer and measure the
performance of city services and quality of life.
An Open Data Portal has been created, based on ISO 37120, which allows people to
explore, track, monitor and compare member cities on up to 100 service performance and
quality-of-life indicators.
What data would it be useful to know or collect about your city, and why?

1.4 Value proposition

Figure 3 The importance of decision making.
You first met the term ‘value proposition’ in Week 4, and last week you came across it
again in the Business Model Canvas that you’re using to develop your smart cities project.
Value proposition is a promise of value to be delivered. It’s the reason why people will use
your smart city product or service.
Value proposition identifies specific benefits and explains how a product or service solves
customers’ problems or improves their situation.
Who will benefit from the product or service? Clearly there’ll be the user, but are there
other beneficiaries? A smart water meter might benefit citizens by saving them money, but
it will also benefit the water company by providing better data on water use, as well as
benefiting the city government by reducing the city’s water consumption.
With smart cities both short- and long-term value must be thought about. Understanding
and communicating a clear value proposition is vital to funding a smart city project idea.
As you saw in Week 4, if there is no clear value proposition such as efficiency or cost
savings then investors and city governments will not buy the smart product or service. It’s
also crucial to getting acceptance and uptake by citizens. So taking a living lab approach
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where you co-create the solutions with users and producers helps to develop a clear value
proposition and user acceptance.

1.5 Integrated reporting

Figure 4 The importance of reporting.
The International Integrated Reporting Council (IIRC) is a global coalition of regulators,
investors, companies, standards bodies, accountants and non-government organisations.
They want to establish integrated reporting (IR) and integrated thinking as the norm in the
public and private sectors, so have created an
International Framework on Integrated Reporting.
IR involves aligning capital allocation and corporate behaviour to wider goals of financial
stability and sustainable development through the cycle of integrated reporting and
thinking. This type of approach could be applicable to smart city reporting as it focuses on
value creation and could help to create a meaningful assessment of the impact of smart
city projects.
An integrated report explains how an organisation creates value over time. IR recognises
that value is not created by or within an organisation alone. It is also influenced by the
external environment, created through stakeholder relationships and dependent on
various resources.
An integrated report aims to provide insights about:
●

the external environment that affects an organisation

●

the resources and the relationships used and affected by the organisation, referred
to as the ‘capitals’: financial, manufactured, intellectual, human, social and
relationship, and natural

135
of 158

Thursday 8 August 2019

Week 8: Smart measurement and learning
1 Smart city measurement: metrics and indicators

how the organisation interacts with the external environment and the capitals to
create value over the short, medium and long term.

●

The framework has been tested by businesses and investors all over the world.
Jyoti Banerjee from Fronesys, a partner in MK:Smart, has written an article on IR for the
course, Integrated Impacts Framework for Cities (Banerjee, 2015).

Further reading
See Jyoti Banerjee addressing a World Bank public sector integrated reporting conference,
Washington DC, November 2014:
Fronesys promotes smart cities impact analysis at World Bank conference.

1.6 Creating value

Figure 5 The creation of value.
Look back at the value proposition you’ve created for your smart cities project.

Activity 2 Reflecting
Allow about 10 minutes

Consider the following:
●

Have you found this task straightforward or difficult, and why?

●

What opportunities and challenges can you see for a city trying to apply
approaches such as IR and Fronesys’ Integrated Impacts Framework for Cities?
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●

Are these useful approaches to apply alongside smart city metrics and indicators,
to optimise and evaluate the success of smart city programmes?

Review your project and reflect on the process making notes of your thoughts.
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2 Smart city learning and education
How can smart cities learn from each other?
Discover in the following video how cities are getting smarter by learning from one another
and collaborating to draw in ideas and investment.
Video content is not available in this format.
Find out more about the Green Digital Charter and the City Protocol Society.

2.1 Smart city learning

Figure 6 Connected thinking.
Smart cities are creating a system of learning through city-to-city exchange networks
where they share ideas and experiences with their peers. In a global survey conducted for
his book Beyond Smart Cities Tim Campbell found that among the 500 cities on the planet
with a population of half a million or more there are somewhere between 1,000 and
10,000 visits annually to discover proven practices in transit, energy, management, water
use and environmental sustainability, and the most innovative cities had set up a system
of learning (Campbell, 2012). This also happens at the local level between the different
sorts of organisations that come together in smart city partnerships and living labs to
share expertise and ideas.
For smart cities to be effective they need to engage a broad range of people. Key to this is
education, so that people better understand what smart cities are, and how they can
participate and shape them. Education courses are needed to support smart city decision
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making; for example, cities need to learn how to assess the social, economic and
environmental value of different smart solutions and choose the best one for their city.
Digital technologies have not only transformed our lives but they are radically changing
education and the way we learn. There is a move towards open education approaches
facilitated by technology; examples are MOOCs (massive open online courses),
crowdlearning where the knowledge and expertise of many people is crowdsourced, and
maker culture where learning happens through making. Open data, open source and
open innovation are also changing the way organisations collaborate and learn.
Next you’ll be exploring some smart city education initiatives in more detail. You might like
to keep a note of key points for reference later.

2.2 Smart city education
In the following video, Gerd Kortuem discusses the importance of education for smart
cities, and why young people need to become data literate.
He describes his work with start-up companies, teaching them to exploit commercial
opportunities of open data in order to enable smart city innovation. And he talks about the
course that is being developed as part of MK:Smart for city leaders to enhance their
decision making.
Video content is not available in this format.

2.3 Urban Data School

Figure 7 Digital literacy from a young age.
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The Urban Data School is a smart city education initiative undertaken by The Open
University that aims to transform the teaching of data skills in primary and secondary
schools.
Data literacy is:
●

the ability to use data as part of complex reasoning

●

the ability accurately to critique and interpret data in order to ask and answer
meaningful questions.

It’s a key civic skill that forms the foundation of an innovative knowledge economy. The
Urban Data School helps school children to acquire critical data literacy skills at an early
age, and provides teachers and schools with tools to teach data skills in an effective way.
Its key innovation lies in the use of smart city data for educational purposes.
As you’ve witnessed in the course, smart city initiatives around the world are acquiring
and making available an increasing amount of data that offers deep insights into city
dynamics – data about car traffic, use of public transportation, energy and water
consumption, air pollution, and so on. You’ve observed how many of these datasets are
collected in real time by sensors. In the past these types of data resource have not been
available to teachers and schools, and have not been used for educational purposes. Now
for the first time, the Urban Data School is making smart city data available for school
education across four dimensions:
1.

datasets – giving teachers and schools access to curated urban datasets

2.

data skills – teaching pupils to handle, manage, question and interrogate urban data

3.

data stories – teaching pupils to tell engaging and effective stories with data

4.

innovation with data – teaching students to use data to design and evaluate urban
innovation projects.

The Urban Data School is developing an online learning platform that combines teaching
materials with curated datasets as well as tools and tutorials for exploring the data.
Teaching materials are designed to support students in answering and asking their own
questions from data through active exploration. Lesson resources are focused around a
particular smart city topic, such as home energy consumption or the use of solar panels,
so that students learn to use the data in a real-world context.
The Urban Data School is currently focusing on Milton Keynes in the UK as a test-bed for
new educational approaches. Researchers at The Open University are working in close
collaboration with local schools and Milton Keynes Council to develop and trial data
educational resources. Students in these schools have participated in sessions using data
from smart meters to answer questions about home energy consumption, and to discover
how generation of energy from solar panels is affected by weather and seasonal
variations. They have been creative in designing their own smart city apps and drawing
artistic visualisations of their own home energy consumption.
The key findings to date are that teachers recognise the importance of data education and
are keen to have access to smart city data for teaching across different parts of the
curriculum (including mathematics, science and geography). Findings also demonstrate
that tools and methods developed by the Urban Data School help teachers to deliver
effective data education.
The current focus is to scale up the approach to a larger number of cities in the UK. And
the long-term vision is to reach every child in the country, to give them the necessary skills
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to play an important role in defining and implementing smart city initiatives for their local
communities.

2.4 Smart city learning and education
Having heard about some smart city learning and education initiatives, it’s time to explore
your own views.

Activity 3 Thinking about learning opportunities
Allow about 15 minutes

Consider these questions and make some notes:
●

How important do you think learning and education are for smart cities?

●

What types of skill are crucial to creating successful smart cities?

●

Are there specific groups of people at whom you think education courses or
learning opportunities should be targeted?

●

Do you have ideas on how learning opportunities can be made accessible and
engaging?
Provide your answer...

141
of 158

Thursday 8 August 2019

Week 8: Smart measurement and learning
3 The future for smart cities

3 The future for smart cities
You’ve reached the point at which you draw together your learning from all six weeks of
the course and complete a first draft of your Business Model Canvas for your smart cities
project.

Completing your Business Model Canvas
You made notes last week in five of the segments of the Business Model Canvas, starting
with the value proposition. This week you’re thinking about how you’ll deliver the project.
Spend as much time as you need to think through the remaining facets of your project. As
you add your notes be sure to identify areas where further work is needed with your living
lab participants.
Use this guidance and remember this is a draft. You can come back and refine these
ideas after the course ends.
1.

Who will help you? Identify your key project partners and what motivates those
partners to be involved.

2.

What do you need? What key resources do you need to deliver your project –
people, money, physical assets, open data, guidance?

3.

What will it cost? What will the project cost and which are the most expensive
resources or activities? Do you require funding to get off the ground? Think back to
what you learnt in Week 4 here. Are you focusing on public or private finance? Or
could this be crowdfunded?

4.

How much will you make? How much will your audience be willing to pay for the
product or service, and how much revenue can you generate? You might need to do
some research with potential users here. Also capture social and environmental
benefits here as they may be more important than revenue.

Activity 4 Adding to your Business Model Canvas
Allow about 15 minutes

Complete a draft of your Business Model Canvas.

3.1 Can any city become smart?
Think back to what you have learned across the course and your experience of cocreating your own smart cities project.
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Figure 8 Munich.

Activity 5 Reflecting
Allow about 10 minutes

Make some notes on these questions:
●

When you were filling in the Business Model Canvas which questions did you find
hard to answer, and why?

●

Drawing on what you’ve learned through the weeks, do you think that any city can
become a smart city?

●

What are the opportunities for and barriers to a city becoming smart?
Provide your answer...
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3.2 Opportunities and barriers

Figure 9 Opportunity in smart cities.
Smart cities can present great opportunities to our cities, not least in the use of technology
and data to increase resilience to urban challenges, through greater efficiencies, and
using innovation and enterprise.
The cities best placed to capitalise on these opportunities are the ones with strong
leadership, effective public–private partnership working and strong citizen engagement.
But there are barriers to cities becoming smart. Perhaps the greatest challenge is that
there’s no clear definition of what a smart city is. The concept is quite amorphous, which
makes it difficult to measure. And will the name be replaced in the future as city terms
often are, as they fall out of fashion? The name may change but digital technologies and
data are already ubiquitous in our lives, and the practice of using them to address city and
citizen challenges will endure.
These are some of the most pressing issues facing smart city development that you have
explored in the course:
●

leadership

●

partnership working

●

citizen engagement

●

data ownership

●

trust and ethics

●

privacy and security

●

integration and interoperability

●

value proposition and business models

●

finance and procurement.
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As you have learned, many of these are wider than the smart technology itself. These are
the areas where greater focus is needed if our smart cities are to fulfil their visions and
become more sustainable.
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4 This week’s quiz
Congratulations on almost reaching the end of the course.
Now it’s time to complete the Week 8 badged quiz. It is similar to the badged quiz that you
took at the end of Week 4, with 15 questions in total.
Week 8 compulsory badge quiz
Remember, this quiz counts towards your badge. If you’re not successful the first time,
you can attempt the quiz again in 24 hours.
Open the quiz in a new tab or window and come back here when you are finished.
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5 End-of-course round-up
In this final video, Lorraine says goodbye as the course comes to a close.
Video content is not available in this format.
The links to OU materials Lorraine refers to in the video can be found in the section called
‘Where next?’ at the end of this week.
The purpose of the course has been to help you to navigate your own path through the
complex landscape of smart cities, exploring the role of technology and data in cities, and
learning how you can participate in the creation of smart cities.
Week 1 looked at what smart cities are and different smart city definitions. You explored
the challenges and opportunities cities face and compared different cities’ approaches to
becoming smart.
Week 2 introduced you to systems thinking and wicked problems. You also looked at
some core elements of smart cities that are key to your amrt cities project.
Week 3 explored the role of citizens in the design and planning of smart cities, and how to
make them more inclusive. You learned about design thinking, living labs and
crowdsourcing citizen ideas, as well as how to use them to co-create your smart cities
project.
Weeks 4 and 5 introduced you to lots of smart city initiatives, generating ideas for your
smart cities project. You heard how cities are future-proofing, using smart infrastructure
and technology. You examined the role of open, closed and shared data, and you debated
the challenges of privacy and security. You also learnt about the smart cities market and
how to finance your smart cities project by exploring the impact of the data economy,
hackathons and digital social innovation.
Week 6 looked at why leadership and partnerships are important for smart cities. You
examined the value of different approaches to developing smart city strategies and
roadmaps and standards. You also prototyped your smart cities ideas.
Week 7 introduced you to the role of standards in developing effective smart cities
strategies, the management of risk and data integration. You started to use the Smart
Cities Project Business Model and explored lessons learned from existing smart cities.
Week 8 concluded the course and you learned about smart city metrics and indicators,
exploring evaluation frameworks and value proposition, which helped you to complete
your smart cities project. You also heard about smart city learning and education case
studies, and looked at the future for smart cities.
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Tell us what you think
Now you’ve completed the course we would again appreciate a few minutes of your time
to tell us a bit about your experience of studying it and what you plan to do next. We will
use this information to provide better online experiences for all our learners and to share
our findings with others. If you’d like to help, please fill in this optional survey.
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Where next?
If you’ve enjoyed this course you can find more free resources and courses on
OpenLearn.
Why not find out more about studying and gaining qualifications at The Open University?
Visit the the OU prospectus for more information. You might be particularly interested in
the undergraduate degrees in Computing and IT and Environment and Development or
even our postgraduate MSc in Systems Thinking in Practice.
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Further reading
Week 1
If you want to learn more about the UN’s interest in cities and sustainability, check out the
United Nations Sustainable Development Knowledge Platform:
Explore the work of the UN’s Department of Economic and Social Affairs in this 2014
report (revised):United Nations World Urbanization Prospects:
The OU has over 40 years of leadership and international recognition in the field of
systems thinking. Try the free OpenLearn course Systems thinking and practice
Explore a smart city project adopting a ‘systems thinking’ methodology:
Systems Thinking for Efficient Energy Planning (STEEP):
Week 3
Too-smart cities? Why these visions of utopia need an urgent reality check This Guardian
article (Graham, 2014) explores why it’s important to engage citizens in smart city
planning and decision making.
Driverless public transport will change our approach to city planning – and living Stephen
Potter, Professor of Transport Strategy at The Open University, discusses how
autonomous vehicles could revolutionise approaches to urban and transport planning.
Week 4
Safecast: Find out more about the Safecast project.

154
of 158

Thursday 8 August 2019

Week 8: Smart measurement and learning
Acknowledgements

Kickstarter: Safecast: View the Safecast project on Kickstarter.
Introduction to cyber security: stay safe online: If you would like to learn more about online
security and start to protect your digital life, take a look at this OpenLearn course
produced by The Open University.
Open data stories : These stories from the Open Data Institute (ODI) show how open data
has been used to reveal powerful new insights, to develop innovative new services and to
identify significant cost savings.
Obama to Berners-Lee , Snow to Domesday: A History of Open Data: Read about
founders of the Open Data Institute Sir Nigel Shadbolt and Sir Tim Berners-Lee, and see
just how far back the use of shared open data reaches
Week 5
Smart Cities Stakeholder Platform: Financing Models for Smart Cities If you’re interested
in learning more about financing smart cities take a look at this European Commission
report (European Commission and Smart Cities and Communities, 2013).
Open Data Handbook This handbook, produced by Open Knowledge, offers further
guidance on open data, as well as value stories and resources.
Hackable Cities Here’s a toolkit for re-imagining your neighbourhood.
Week 6
10 Steps to Building a Smart City: The Guardian newspaper has drawn up a useful
summary of essential stages.
Week 7
Fronesys promotes smart cities impact analysis at World Bank conference See Jyoti
Banerjee addressing a World Bank public sector integrated reporting conference,
Washington DC, November 2014.
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Don't miss out:
1. Join over 200,000 students, currently studying with The Open University –
http://www.open.ac.uk/choose/ou/open-content
2. Enjoyed this? Find out more about this topic or browse all our free course materials on
OpenLearn – http://www.open.edu/openlearn/
3. Outside the UK? We have students in over a hundred countries studying online
qualifications – http://www.openuniversity.edu/ – including an MBA at our triple accredited
Business School.
If reading this text has inspired you to learn more, you may be interested in joining the
millions of people who discover our free learning resources and qualifications by visiting
The Open University – www.open.edu/ openlearn/ free-courses.

158
of 158

Thursday 8 August 2019

