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FOREWORD

Mark Watts, Director, Arup

Arup is proud to work with the City of
Melbourne and a select group of key
stakeholders to produce this vision for
‘Melbourne Smart City’.
At Arup, we work hard to create solutions
for cities that are characterised by smart,
responsive simplicity, which both create
more efficient infrastructure with a lower
environmental impact, as well as more
engaging, rewarding places for citizens to
live and prosper.
Our smart city framework addresses all these
aspects, attempting to provide cities with
a clear and comprehensive guide through
the complexities of advanced ICT and
contemporary urban problems.
This is informed by our long history of
working with cities, designing urban
infrastructure both ‘hard’ and ‘soft’, and
our ability to remain agnostic in terms of
particular technology solutions.
Putting this into practice, we are working
with several major partners globally, both
cities and developers, on interventions
which will build a clear business case for
transitioning to a smart city.
These solutions have a major focus on
reducing greenhouse gas emissions and
creating more sustainable cities in every
sense, which is a clear priority for the City
of Melbourne. This motivation also drives
Arup, and we are extremely grateful for the
chance to collaborate with the City to design
this vision and roadmap for Melbourne
specifically. We also hope it may be of use to
other C40 cities and beyond.
On behalf of the Arup team, I would like to
thank Lord Mayor Robert Doyle, and the
City of Melbourne team, including Dr. Kathy
Alexander, Geoff Lawler, Alex Fearnside and
Matthew Willcox in particular.
We hope you enjoy this report, and find it
useful in contributing to the future direction
of the city.
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EXECUTIVE
SUMMARY

C

ities are real-time systems,
but rarely run as such.
Governance models remain
in the 20th century, while citizens
increasingly have access to 21st
century tools predicated on the
increasingly ubiquitous availability of internet, smartphones
and tablets, social media and
so on. A city’s operational and
planning decisions are generally
based on snapshots and averages
rather than the ongoing monitoring, insightful visualisations,
and constant feedback loops that
contemporary information and
communications technologies
(ICT) enable. While there are
fundamental differences between
running a city and, say, running
Amazon.com, they are perhaps
fewer than has been assumed.

This report outlines many of the
opportunities for cities afforded by these
contemporary technologies, indicating
how the ‘smart city’ approach might
fundamentally transform the way that cities
are governed, operated, interacted with and
experienced, particularly with the focus on
reducing greenhouse gas emissions and
becoming sustainable in the broadest sense,
including in economic terms, with new jobs
generated in ‘green technologies’ and ICTrelated activities.
Amidst the vast array of various options and
possibilities, which this report will attempt to
cut through and organise, perhaps the core
message is that now is the time for cities to
assess the potential of these technologies,
such that it can lead the transformation on
their own terms, rather than ‘be transformed’
as some key business and cultural sectors
have been.
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As such, the C40 UrbanLife workshop, which
Arup delivered for City of Melbourne in
March 2010, describes an initial approach to
understanding this new ‘soft infrastructure’
of the city, seeing the city as a system in an
‘ecological age’ vision, enabling behaviour
change and demand management through
urban informatics as well as deploying
efficient operation and governance.
Arup’s Smart City Framework indicates how
‘urban informatics’ can be engaging public
interfaces onto the city and its behaviour,
whilst ‘urban information architecture’ can
address the organisational layers behind
these interfaces. In turn, these layers are
fed with data from numerous sources, via
‘instrumented’ systems. Taken together,
all three layers describe how a city’s
governance, operations and experience might
be transformed, as part of an over-arching
resilient urban sustainability strategy. This
also implies a profound shift in the value
inferred on ICT within organisations and
culture.
The particular focus here is Melbourne’s GHG
emissions, which do not compare favourably
with cities worldwide. This, and a series
of other organisational and operational
challenges facing cities provide the impetus
for assessing this subject, combined with
the advances in ICT described here. In fact,
the answer to the former may partly lie in
the latter. By mitigating resource demand
through increasing engagement, and
through more effectively running the city
through performance-based measures, the
smart city framework describes many of
the core components of the newly-resilient
sustainable city.
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How we
became a
smart city
Melbourne has
transformed the way it
lives, works, and plays
By Mark Sharp
and Abi Davis
MICHELLE is waiting for the
imminent 07:23 tram from
St. Kilda to the city but you
wouldn’t know it.
She glances idly at the
iPad on the table in front of
her and sips the last of her
espresso. The iPad’s screen
indicates a small green dot
moving slowly down a map
of the area.
The app, powered by
the City of Melbourne and
State Government’s joint
open data joint initiative,
indicates all her mobility
choices, organised around
her daily patterns. In this
case, it shows her she’s
got two minutes to get to
the tram stop a few metres
away, and that the tram is
only half-full.
“It’s funny,” Michelle
says, “This is exactly the
same tram service I had
four years ago, but it now
feels like a better service.
All because I feel in control
of it. Because I have the
information at hand, I can
make the right decisions.
For me.”
This is a sentiment
increasingly echoed by
many Melburnians, and not
just limited to transport.
Across many walks of
life in the city, and many
daily activities, the city of
Melbourne suddenly feels
like its infrastructure is
as contemporary as that
of Singapore, Seoul and
Shanghai to the north.
As a result of the initiatives set in place give years
ago by the then-Lord Mayor
Robert Doyle, Melbourne

can genuinely claim to be a
‘smart city’.
A key early intervention
was to connect together
the city’s various public
transit systems via the Myki
system, which can now be
accessed via smartphones
as well as smart cards.
While investment in public
transport infrastructure has
also increased, the shift in
the experience of using it is
what has had Melburnians
returning to public
transport in droves. Trams,
buses and trains are now
comfortable, switched-on
experiences which offer
services for commuters
and others that private cars
simply cannot match.
Yet congestion on the
roads has also abated due
to this up-tick in public
transport use and smarter
systems managing traffic
flow and parking in the city.
The effect on the
city’s carbon footprint is
immediately visible in the
landmark installations
installed in and around
many city streets.
These displays—at
once public art and urban
interface—have become
hugely popular with visitors,
tourists and residents,
and variously provide
informative and entrancing insights into how
Melbourne is performing. A
particular favourite seem to
be the sound installations
along the Yarra, which not
only indicate noise levels in
the city, but also mash-up
the sounds of buskers in
real-time, the number of
different languages being
spoken at key points in the
city, whilst piping in the

Bikes in the City’s smart
home delivery service
Picture Dan Hill

sounds of other connected
world cities from time to
time, chosen on the basis of
their real-time internet connectivity with the city. Walk
past and you hear snippets
of Shanghai and Seoul, The
Beatles and Lady Gaga,
Flinders Lane and the footy
from AAMI Park. It literally
speaks of Melbourne in the
21st century.
The roll-out of free
public wi-fi across the
city, combined with some
bespoke Council-run
co-working hubs, has led to
people being able to shift
much of their work closer
to where they live, with
numerous benefits in terms
of health, sociability, traffic
and carbon.
Importantly, understanding carbon had been
brought to the forefront of
peoples’ lives throughout
a series of activities and
services for Melburnians.
Some of these build on
smart meter data, while
others draw from the huge
numbers of other sensors,
which are easily identifiable
in City of Melbourne livery
and dotted around the city.
It’s unclear where all
this might end. Municipal
waste collection has been
radically improved due to
better data. Complaints
to the City are down, as
many citizens are able
to collaborate on ‘urban
fixes’ through their own
neighbourhood portals,
yet the complaints that
are made can be tracked
in detail and are used
strategically by the city.
Activity on city streets
has increased, thanks to the
wi-fi augmenting the city’s

already-excellent street
furniture and urban design,
as well as programs like the
100 Oases project, which
has seen the city’s ‘green
infrastructure’ heavily used
and carefully maintained by
a connected ‘Green Army’
of volunteers.
Numerous other social
innovation campaigns are
being coordinated online,
many of which are powered
through the City’s web
services and open data
feeds.
The ‘Real-time
Melbourne’ city model has
become the core interface
for citizens, app-makers,
government strategists,
and other cities, all keen to
learn from how Melbourne
has wrangled its data
into smooth-running
public services and urban
experiences.
This combination
of better city services
and better visualisations
conveying the way the
city is performing has
helped make real progress
against the city’s previously
unenviable carbon profile.
While some have
questioned whether the
Melbourne Smart City
program should have been
a municipal priority, few
have actually criticised
the approach in practice,
particularly when it became
clear how quickly and
cheaply— relatively—the
experience of living in
Melbourne could be
transformed through smart
technologies.
Through a considered
combination of these
technologies, and
people-centred and

joined-up governance
perhaps unusual to
Australia, Melbourne
managed to demonstrate
how a series of rapid-fire
exemplar projects might
quickly coalesce to form
better public services, and
become something bigger
than the sum of its parts.
While it clearly enables
a more efficient form of
government, it also seems
to suggest an expanded
role for government into
places the private sector
wouldn’t reach. Melburnians
ultimately do seem to trust
the City with their public
data—at least compared to
the alternative. Smart and
professional handling of
privacy and the ethics surrounding data capture has
probably been instrumental
here.
This public data has
then been made available
to app developers and
others—via Real-time
Melbourne—such that
the average punter in
Melbourne has access to
an extraordinarily rich set
of apps that provide new
interfaces and activities
onto their city.
It has also meant
that Melbourne is now
recognised globally as a key
city in terms of software
development and urban
innovation. The tech sector
here is thriving, and in ways
that are obviously beneficial
to citizens over and above
its direct economic impact.
Michelle waves as
she skips up onto the
tram, pleased that her app
delivered accurate results.
Not least because she
designed it herself.
Continued page 6
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roadmap to a
smart city

The Age article on the preceding page is fictional,
describing a vision of a Melbourne of the near future, in
less than five years time.
The illustrative roadmap on the following page
indicates how this vision might become reality..
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2010

2011

2012

2013

2014

SEAMLESS MOBILITY
Myki++ service
scoping

SEAMLESS MOBILITY
Prototyping of
Myki++ service across
bike/car-sharing

SEAMLESS MOBILITY
Retrofit of existing
stations/stops and all
vehicles

SEAMLESS MOBILITY
Ongoing retrofit of
existing stations/
stops and all vehicles

Development work
on existing Myki
system for trams,
buses, trains

Ongoing development work integrating data from
multiple modes

SEAMLESS MOBILITY
Extension of
programme to
Boxhill, Coburg
and Footscray and
development of plans
for further areas

BUILDING DATA
RETROFIT
Kit of parts for
visualisation opened
to 1200 Buildings
programme

BUILDING DATA
RETROFIT
Kit of parts for
visualisation and
data-sharing opened
to all built fabric,
including residences
and infrastructure

Integration of idea
into transport
strategy review

BUILDING DATA
RETROFIT
Scoping and vision/
strategy work
Prototypes of
building performance
visualisation across
CoM buildings

GREEN
INFRASTRUCTURE
Prototype trials of
green infrastructure
across several sites in
the city
CITY MODEL
Analysis of existing
models
Requirements
gathering
Initial data from
green infrastructure
prototypes stored/
accessed coherently

ORGANISATION
Appointment of new
CIO in CIO+ mode

BUILDING DATA
RETROFIT
Extension of
visualisations across
majority of CoM
buildings

GREEN
INFRASTRUCTURE
Extension of trials
across several sites
in city

CITY MODEL
Joint research project with university
sector to co-develop
real-time city model
Data from green
infrastructure,
seamless mobility
and building retrofit
programmes stored/
accessed coherently

ORGANISATION
CIO+ refines operational and strategic
ICT functions across
CoM
Melbourne Open
Data initiative
launched

Ongoing iterations
of visualisations
in existing CoM
buildings
GREEN
INFRASTRUCTURE
Majority of ‘100
Oases’ installed
across city
Public art programme based on
green infrastructure
performance
Free public wifi
installed across all
100 Oases
CITY MODEL
Real-time city
model prototype
in use across CoM
(integration of
existing data sets
and City Research
programmes)
ORGANISATION
Joint legislative
initiative with State
Government to
ensure data from all
smart metering can
be captured
Open data initiative
enables public art
platform that begins
to transform streets
Other departments
(Tourism, Economic
Development) assessed in terms of
‘smart city transformation’

GREEN
INFRASTRUCTURE
Free public wifi
extended beyond
100 Oases
Urban informaticsled public art
designed for key
public spaces
CITY MODEL
Real-time city
model prototype
in use across CoM
(integration of
existing data sets
and City Research
programmes)
Initial integration
of public feedback
loops into city model,
enabling public
participation as well
as real-time data
feeds from citizens

Full implementation
of retrofitted stations/stops/vehicles
and coherent data/
interface sharing
across all modes
CITY MODEL
Model exists as realtime platform for
public participation,
live data, holistic
‘what if’ analysis
on aspects triple
bottom-line sustainability as well as
secure data storage
Begins to transform
development processes by enabling
ongoing modelling
of performance of
urban fabric
ORGANISATION
Development work
on organisational
strategy (departments, functions,
processes, branding)
implied by smart city

Open interface
on city model is
published to enable
external participation
(apps, feeds etc.)
ORGANISATION
Continued joint
initiatives with State
Government to share
data from usercentred perspective
Creation of new
department focused
solely on interface(s)
with citizens
‘MOD’ enables
international data
visualisation festival
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Melbourne
Smart City

T

he challenges of climate
change, population growth,
demographic change, urbanisation and resource depletion
mean that the world’s great cities
need to adapt to survive and thrive
over the coming decades. Slashing greenhouse gas emissions
to prevent catastrophic climate
change while maintaining or
increasing quality of life could be a
costly and difficult process. There
is an increasing interest, therefore,
in the role that information and
communications technologies
could play in transforming existing
power-hungry metropolises into
low-carbon cities of the future.
But, as yet, no one city has fully
grasped the possibility of becoming a ‘smart city’...
Arup and the City of Melbourne
worked together to produce a workshop
under the C40 UrbanLife programme in
March 2010. The workshop addressed
the possibilities of a ‘smart city’ in terms
of reduction of greenhouse gas emissions as part of a broad urban sustainability agenda.
Particular focus was placed on the
possibilities of enabling behavioural
change via community engagement
using contemporary information and
communications technologies (ICT).
The subject of that focus is generating a resilient, sustainable urbanism,
primarily centred initially on helping
to reduce Melbourne’s greenhouse gas
emissions, but also drawing in other
aspects of sustainability (mobility, food
systems, economic development and so

© Arup 2010

on.) Additionally, focus was placed on
making better use of City of Melbourne’s
existing and possible data, to better
understand the impact of policy and to
improve management and services.

Smart cities
The idea of the workshop was to
explore and test the possibilities of
contemporary ICT in transforming the
city into a ‘smart city’.
A smart city is one in which the
seams and structures of the various
urban systems are made clear, simple,
responsive and even malleable via
contemporary technology and design.
Citizens are not only engaged and
informed in the relationship between
their activities, their neighbourhoods,
and the wider urban ecosystems, but
are actively encouraged to see the city
itself as something they can collectively
tune, such that it is efficient, interactive,
engaging, adaptive and flexible, as opposed to the inflexible, mono-functional
and monolithic structures of many 20th
century cities.
This is not simply a philosophical
aspiration but can directly address core
strategic drivers, such as reducing costs
or greenhouse gas (GHG) emissions, and
increasing competitiveness.
Key to this is the idea of measurement; of infrastructure, buildings and
activities reporting their state and behaviour to systems that learn and adapt
in response. These systems could be
technological, legislative or social. The
maxim “if you can’t measure it, you can’t
manage it” applies here, and so the idea
that urban fabric and activity can be

C40 URBANLIFE: MELBOURNE SMART CITY

Page 9

CTURE
U
R
T
S
A
R
F
IN
T
SOF
HARD INFRASTRUCTURE

‘instrumented’ and measured in detail,
and acted upon in instantly, enables a
new form of management, operation and
engagement, perhaps equivalent to the
difference between a traditional highstreet bookstore and Amazon.com. The
latter is a constantly shifting, scalable
system that is automatically generated
‘on the fly’ by constant learning from
millions of interactions in near-realtime, within a framework that enables
both top-down intervention and bottomup organisation.
Every single interaction within
Amazon.com reconfigures the offering
in real-time. The offering itself is largely
constructed from the actions of its users,
such that it near-effortlessly moulds
itself around the apparent desires of its
users. For policy-makers, often accused
of being out-of-touch, and only capable
of taking the temperature of their
citizens via ad-hoc, expensive opinion
surveys or unrepresentative focus
groups, this level of engagement seems
impossible, yet the smart city vision entails a similar shift in thinking. ICT gives
city governments a way of involving
citizens more directly in the direction
and operation of their city, and by doing
so, creates a platform through which the
city can learn from their actions.
Yet even though the city is also a
form of distributed, even emergent realtime system in reality, it is rarely run as
such. Most city governments retain the
structure and operational modes of the
20th century city.
In contrast, many if not all contemporary business and cultural sectors are

being transformed by the internet, and
businesses themselves increasingly
understand and position themselves as
data-driven organisations. This often
entails moving information management, and its associated ICT, from a
back-room activity right to the front
of organisations, in which they are
reconceived as key strategic drivers. If
the city is to be increasingly run on data,
ICT can become a major tool of public
policy in smart cities.
The smart city vision does involve
hard infrastructure—such as introducing smart grids alongside various forms
of renewable energy generation, and
building new systems of mobility based
on distributed networks—but is perhaps
primarily articulated through ‘soft infrastructure’ i.e. social networks and communities, legal and cultural systems,
various forms of ICT. This fast-moving
layer is perhaps more approachable
and appealing for cities, offering a way
to quickly ‘retro-fit’ existing buildings
and infrastructure with smart elements
at relatively low-cost, whilst planning
carefully for the longer-term shift to the
‘heavier’ forms of smart infrastructure.

If a soft
city can be
retrofitted
onto the
existing city,
what soft
infrastructure
does a city
build?

ECOMAP
Urban EcoMap is
an interactive web
service that displays
environmental
footprints for
Amsterdam and San
Francisco. (footprint
comprises CO2
emissions, waste and
transportation activity,
broken down by postal
code.)
Created by Cisco
and others, EcoMap
attempts to raise
awareness and build
community activity
around reduction of
GHG emissions.

Equally, the output of such thinking,
through the emerging medium of urban
informatics, can often be engaging,
informative, even beautiful, realised in
the form of increasingly refined audiovisual displays and interfaces, installations, websites and systems, all driven
via these real-time learning layers
overlaid onto the existing city. This has
the effect of ‘making the invisible vis-
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Will
contemporary
ICT
transform
city services
and
government,
as it is other
sectors?

TRASHTRACK
Developed by MIT’s
SENSEable Cities
Lab, TrashTrack is
an experimental use
of wireless sensor
networks to trace the
movement of waste in
the city.
Using simple mobile
phone technology,
sensors are attached
to consumer waste
products, such as
aluminium cans
or coffee cups. The
sensors report
the location of the
object in real-time,
as it embarks on its
journey to landfill or
recycling. This is then
visualised and mapped,
indicating how such
techniques can provide
insight into otherwise
imperceptible urban
processes.
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ible’ thus raising awareness about urban
infrastructure, activity and ecosystem.

gap at the local level, but who also suffer
from an inability to scale, an inability to
connect.

Why the smart city?

We might also compare this with
emergence of new media and social
media-based services that have transformed apparently unrelated sectors,
such as Facebook or iTunes for example,
which not only have levels of engagement that city governments might only
dream of—33% of the Australian population is on Facebook alone; 25% of all music sales in the US are through iTunes
alone; both these services are only six
and seven years old respectively—but
also indicate a new kind of system, one
that is user-centred, responsive, realtime, flexible, local and global, pervasive,
location-based, platform-based, and
so on. Compared to these new kinds of
systems, how do existing city systems
stack up?

The benefits of pursuing a smart city
strategy are manyfold. The necessity
of doing so is becoming increasingly
obvious, to both cities and citizens.
Harvard Business School academics
Rosabeth Moss Kanter and Stanley S.
Litow have described a ‘smarter city
manifesto’ in order to address the many
problems facing city governments in
particular1. With a slant towards North
American cities, the authors outline
issues such as the silo-based structures
governments ended up with at the end
of the 20th century, combined with
the inability of governments to stretch
their services over the large sprawling
distances and conditions of the contemporary city, a weakened civic leadership,
and a focus on delivery rather than
addressing the cause of problems
(described as a lack of ‘strategic impact
orientation’).
This can leave city governments
in a position where they are unable
to scale, where they are inefficient in
delivery, where they are unable to create
holistic, interconnected services due to
a fragmented approach to strategic data,
branding, operations and management.
Kanter and Litow compare this with
the not-for-profit or social innovation
sector, who have been able to plug the
1 “Informed and Interconnected: A Manifesto for Smarter
Cities”, Rosabeth Moss Kanter and Stanley S. Litow, Harvard
Business School Working Paper 09-141, 2009

© Arup 2010
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This perhaps implies that the expectations of citizens will become increasingly key. Perhaps the city’s systems
will seem ‘broken’ in comparison, unless
they too evolve?
However, it also implies that this
evolution of technology is something
that city governments can also take
advantage of. These internet-based
systems are predicated on a kind of
connectivity quite different to the
traditional corporate IT department and
is almost becoming a de facto standard
that defines how systems in general
should be.
So this presents both a challenge and
an opportunity to cities, in that citizens
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How can
smart cities
generate
better user
experiences
and better
strategic
data?

EXPERIENCE

may increasingly expect urban systems
to behave how the other systems in
the rest of their life behave, but also
that a city’s ICT services could also
take advantage of these contemporary
approaches.

NEW urban user experience
What might this mean in practice?
The smart city is already around us all
the time, to some extent2. Urban infrastructure now includes smartphones,
wireless internet, netbooks and tablets,
media façades, sensor networks, smart
meters, RFID tags and so on, upon which
sits a rich layer of sophisticated user
experiences, comprising social media
like Twitter and Foursquare, ‘apps’ and
maps and augmented reality, as well as
so-called ‘e-government’ services.
However, the smart city also describes a step-change in both intensity
and extent of connection, in that almost
all aspects of infrastructure—from
transit networks to energy, waste and
water; from housing to street trees—can
wirelessly broadcast their state and
activity in real-time through the use
of robust, cheap and discreet sensors.
This concept is known as ‘the internet of
things’, in which almost every inanimate
object can become aware to some
degree. As with contemporary engine
control systems, smart urban infrastructure can tirelessly watch its own
operation, predicting faults before they
2 “The Street As Platform”, Dan Hill, in Best Technology Writing 2009, Steven Johnson (ed.), Yale University Press, 2009.
Also published at http://cityofsound.com/blog/2008/02/
the-street-as-p.html

occur, optimising delivery of resources
or services to match demand.
Equally, sensors can be placed on existing infrastructure, as in installations
that monitor water quality or air quality
or mobile phone data revealing patterns
of movement of people in the city.
Multiply this by the increasing
interest in both individual citizens and
communities logging their own descriptive data about their lives and activities3, and by a vast and varied range of
technologies of both input and output,
and the smart city emerges as a vision
in which almost every urban activity is
enabled by pervasive, wireless technology.
The advantage for citizens is the
sense that their city has a series of
smart interfaces, enabling a richer, more
efficient, more personalised experience.
The advantage for cities is in the more
effective delivery of services, more
efficient use of infrastructure and
unprecedented strategic information on
the use of the city and their services.
This combination demonstrates the
real potential of the smart city: the more
effective delivery of popular services
with vastly improved user experiences
for citizens, which in turn delivers
in-depth data on their operation.
Better user experience generates
increased uptake. Increased uptake
generates better data. Better data generates better user experience. And so on.

REAL-TIME ROME
Using several days
worth of mobile phone
data for central Rome,
MIT’s SENSEable Cities
Lab mapped detailed
patterns of urban
activity derived purely
from SMS and voice
call data. Choosing the
week of the European
Championships final,
the mobile phone
patterns could be
mapped to particular
dramatic events, such
as Italy winning the
final, parading the cup
through the streets of
Rome, or a Madonna
concert the following
weekend.
Arup has developed a
similar system, based
around real-time
sensing of mobile
phones via Bluetooth
and wi-fi.
Given the near-ubiquity
of mobile phones,
many citizens are
effectively walking
around with sensors in
their pockets. There are
significant ethics and
privacy issues to using
such techniques but
careful system design
and operation can
enable both an ethical
and secure approach
that respects the
privacy of individuals
appropriately.

3 ‘The Data-Driven Life’, Gary Wolf, New York Times,
April 26 2010. http://www.nytimes.com/2010/05/02/
magazine/02self-measurement-t.html
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If data is the
connective
tissue in
an urban
system,
what urban
data does
a city
government
manage?
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SMART CITY AS A SYSTEM
Contemporary thinking about the
integrated sustainable city—of the city
as a system—can only be turned into
reality with a smart, integrated approach to both delivery and strategy.
FIX MY STREET
Launched in February
2007, FixMyStreet is
a web service to help
people report, view, or
discuss local problems
with their local council
by simply locating
them on a map.
Built by MySociety, a
not-for-profit company,
in conjunction with
The Young Foundation,
FixMyStreet smartly
routes reports of things
that are broken or
dumped, or need fixing,
cleaning or clearing,
direct to the relevant
council in the UK.
Similar systems
include CitySourced in
the USA, which uses
an iPhone ‘app’ as the
primary interface.

In an interconnected urban system,
trees and green walls can naturally
cool streets and buildings with their
green waste forming an energy input
into a fleet of street cleaning vehicles
that uses recycled greywater from
apartments whose organic waste is
used on greenhouses on their roof which
delivers food in return to the apartments
below or the café at street level, and so
on. Nutrient cycles are closed, water
cycles are closed, energy is transferred
from one system to another, communities are engaged. Benefits are environmental, social and economic.
Importantly, data forms part of
the ‘connective tissue’ linking these
systems together—just as natural
ecosystems rely on feedback loops—
enabling these systems to be managed,
balanced and efficient, as well as those
feedback loops enabling the behavioural
change required to make it happen. The
strategic value derived from embedding
data in such processes enables the
system, and the city, to learn from its
own activity, transforming almost all
aspects of operation, from planning to
delivery and beyond.
This connected vision might be
described as ‘ecological age’ thinking,
but is also heavily predicated on smart
city thinking, which is intrinsically
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oriented around users, which intrinsically enables interoperability and lateral
connectivity, which intrinsically binds
disparate structures together rather
than allowing them to float free of each
other.
So the idea of the smart city has
become important not simply due to
the emergence of the internet over
the last two decades but also due to
political, organisational, social, cultural
and spatial challenges now facing city
governments.
While smart city thinking can
address virtually every walk of life, as
indicated by the internet’s extraordinary
reach, climate change has substantially
focused the thinking around smart cities
in terms of reducing GHG emissions.
Melbourne is no exception.

Melbourne’s GHG
emissions profile
Melbourne’s principal strategy for
carbon emission reduction, ‘Zero Net
Emissions by 2020’ (hereafter referred
to as ‘Zeronet’), is part of a wider series
of holistic strategic initiatives addressing urban sustainability4.
However, even when taking into
account the complexities of municipal
boundaries affecting the City of Melbourne (and most other Australian
cities), projections comparing the city to
equivalent cities — for example, Toronto,
London, New York, São Paulo — it is
4 City of Melbourne Environmental Policies http://www.
melbourne.vic.gov.au/AboutCouncil/PlansandPublications/
strategies/Pages/Environmentalpolicies.aspx
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POPULATION
2000-01

+1.4%

2004-05

-7%

HOUSEHOLD
WATER USE

clear that both total and per capita
emissions for Melbourne are projected
to remain higher than for many of its
counterparts.
A major contributing factor to this
is the contribution of coal to Australia’s
energy generation, yet the relatively
low take-up of public transport and
relatively high energy use from home
appliances are also key contributors.
Given these last two ‘demand-side’
factors, amongst others, the workshop
focused on this sector in terms of
possible solutions, not least as the area
of behaviour change is often omitted
from urban sustainability strategies (e.g.
Zeronet itself, or Climateworks’ recent
Low Carbon Growth Plan for Australia5
etc.)

Smart behavioural change
As discussed, the area of smart cities
encompasses a number of different
technology-led or -enabled advances,
running from the hard infrastructure of
smart grids through to a soft infrastructure of community engagement.
The C40 UrbanLife workshop was
pitched largely between this hard and
soft infrastructure, rather that focusing
on one or the other. ‘Smart Cities thinking’ also addresses the new products,
services, protocols, and governance layers enabled by these contemporary ICT,
and so the area also addresses organisational and cultural aspects, including
5 Low Carbon Growth Plan for Australia, ClimateWorks, 2010.
http://www.climateworksaustralia.com/low_carbon_growth_
plan.html

If people
make bad
decisions
because
of poor
information,
is the
opposite
true?

the relationship between behavioural
change and such approaches.
Building on the need to address
emissions and the potential of a smart
infrastructure for engagement and
management, a core premise is that
people make bad decisions due to poor
information and that with better information, behaviour change will follow,
which can cut emissions and increase
quality of life.
This premise is supported by
behavioural psychology research that
indicates two key drivers of behavioural
change are ‘active learning’ and ‘social
proof’ i.e. trying something out, and
seeing others doing it too. Contemporary
ICT, such as social media, can enable
this self-learning and self-reflection, as
well as reinforce these broader social
patterns; making ‘social proof’ visible,
essentially. Drawing out these wider
civic patterns of use may balance the
individualising tendencies of only seeing personal data, say via smart meters,
as well as leading to greater behavioural
change.
A precedent also exists in terms of
water use in Australia, where significant
behavioural change has been achieved
through a combination of regulation
(restrictions) and information (more
focused and contextualised information
on usage, sometimes indicating an
individual’s performance in a wider
social context or against targets set for
the city). Household water use diminished by 7% from 2000-01 to 2004-05,
despite an increase in population
during this period. (It’s worth noting that

CABSPOTTING
Cabspotting, by
San Francisco
Exploratorium and
design firm Stamen,
traces San Francisco’s
taxi cabs as they travel
throughout the Bay
Area. The patterns
traced by each cab
create a real-time
map of patterns of
movement and urban
activity across the city.
The data is derived
from GPS tracking
devices fitted into
Yellow Cabs and used
by dispatchers.
Numerous
visualisations have
been produced
based on the data,
all exploring what
insightful information
about the city can
be derived from
apparently mundane
data.
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Is IT too
important
for the IT
department?

3
2
1

Head of IT

CIO

Researcher Fabien
Girardin has created a
visualisation of daily
usage patterns for both
the Bicing bike-sharing
network in Barcelona,
and its equivalent,
Velib’, in Paris.
Using a technique
known as ‘scraping’,
Girardin used the
data published on the
bike-sharing network
websites, indicating
the number of bikes left
at each hub. He then
overlaid a simple Excelstyle visualisation
over a Google Map of
the city, creating an
animation of how the
bikes move around the
city.
In this way, it’s easy to
see, for example, how
the bikes in Barcelona
move from the city to
the beach and back
again, on a sunny
Sunday afternoon, or
how the bikes shift in
and out of the centre of
Paris around lunchtime.
Simple daily patterns
are perceptible in
the performance of
infrastructure, and
such data can be drawn
simply from municipal
websites.

Corporate IT
Provide IT
services to city
employees

Balancing reports of waning public
interest in government policies addressing climate change in Australia,
the large number of ICT-enabled
community-driven initiatives is proof
of a strong appetite amongst citizens
for their cities, and for forms of urban
sustainability.
While many cities have been reluctant to directly address the possibility of
sustainability-related behaviour change
amongst citizens, perhaps understandably given their history and culture,
some cities are beginning to realise that
it could significantly contribute to both a
more sustainable city and a higher quality of life. London is expecting that 30%
of its reduction in carbon emissions
will be driven by behavioural change. In
Helsinki, the Low2No project explicitly
states that 50% of a citizen’s carbon
footprint concerns lifestyle choices and
has launched an informatics-enabled
behavioural change workstream accordingly.
Other sectors, such as media,
marketing, product/service design,
social innovation and non-profits, aim
to enable behavioural change as a core
mission. Although they might have
different motives and drivers, cities
can also use these tools to effect more
sustainable urban systems.
Accordingly, the City of Melbourne
has now expressed an aspiration
to build upon these kinds of active
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Smart City
Address city’s
major strategic
issues

eGovernment
Provide city
services online to
citizens

this action was in response to severe
drought i.e. a clear and present external
environmental signal.)

TRACING VELIB’

CIO+

engagement via ICT, such that both
‘social proof’ and the so-called ‘network
effect’ enable a wider, deeper, more
meaningful engagement between
citizens and their city.

Melbourne as smart city
Melbourne is well-placed to lead in
terms of developing itself into a ‘smart
city’ for a number of reasons. These
include the strength of the city in terms
of knowledge industries and a particularly strong higher education sector,
a background in technical innovation
including industrial design, an emerging new media sector, and a worldrenowned focus on urban design and the
quality of the urban environment.
Building on this, the C40 UrbanLife
workshop and associated outputs has
now demonstrated an approach to
developing a Smart City vision and
strategy centred on Melbourne, as
detailed in this report.
Equally, few cities are yet to demonstrate coherent, holistic thinking about
the possibilities of smart cities. Recent
years have witnessed advances around
‘open data’ and ‘open government’ or
‘government 2.0’ in several cities, and
while have been innovations in particular areas—around cultural centres,
transit or community engagement, for
example—few cities have consolidated
and communicated a genuinely allencompassing smart cities vision and
strategy.

C40 URBANLIFE: MELBOURNE SMART CITY

ARCHITECTURE

INFORMATICS
INSTRUMENTATION

As a result, it can be argued that no
major city has as yet taken advantage
of the possibilities afforded by both
contemporary understanding of ‘the city
as a system’ and the synergies, efficiencies and creative possibilities enabled
by smart cities thinking.
Melbourne could play an important
catalyst role in terms of capturing and
developing the thinking that emerged
from the C40 UrbanLife workshop, such
that it outlines a way forward for both
the city itself and for other cities with
similar opportunities.
The outcome may not simply be
in directly enabling reductions in
GHG emissions. As cities increasingly
compete with each other, and reinforce
their positions as the primary drivers of
economic activity, city brands become
ever more important. Cities which are
perceived to be leaders in both urban
sustainability and smart city thinking
are only likely to benefit in terms of
international competitiveness.
Equally, there will be economic
activity associated with creation and
operation of smart city services. The
challenge now is to create a strategic
framework by which these various
activities might be aligned and encouraged.

Smart city strategies
While the workshop’s activities
included setting the scene both in
terms of Melbourne’s emissions and the
possibilities of the smart city, significant
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ORGANISATION

INTERFACE
INFRASTRUCTURE

How should
a smart city
organise
itself? What
departments
exist in
the 21st
century city
government?

time was spent creating and developing
opportunities for possible smart city
projects in the city.
Emerging from this, and other smart
city projects Arup has been involved
with, it is possible to discern three
interlinked component parts of a smart
city vision, each of which is necessary to
complete the holistic view of the smart
city. (It should be noted that any smart
city strategy is itself necessarily integrated into other strategies i.e. mobility,
sustainability, economic development
and so on.)
The overarching framework or layer
is that of urban information architecture. This describes the most obviously
organisational set of activities, from the
procurement, design and operational
models of ICT services and infrastructure through to the shape, profile and
staffing of the city government itself.
The implication here is that the smart
city is so different in essence to the
20th century city that the governance
models and organisational frameworks
themselves must evolve.

Medialab Prado
The media façade offers
the opportunity to
create feedback loops
into civic spaces. Here,
the MediaLab Prado’s
well-designed LED
display is integrated
into the form of the
building and the
content is integrated
into the programming
of the organisation.
Here, the feedback
loops concern the
work created by the
organisation rather
than any particular
sustainability
information, yet
indicate how
informatics might
highlight and reinforce
patterns of work
and play as well as
infrastructure.

In simple terms, cities will have a
housing strategy, a transport strategy,
a sustainability strategy and so on, yet
the IT strategy, if it exists, will tend to be
focused on streamlining administration,
cutting basic operational costs and
perhaps internal knowledge management. Yet when it is so integral to the
functioning of the 21st century city, why
would this not assume a similar level
of significance as those public-facing
strategies? Particularly if it enables
more effective ways of delivering
© Arup 2010
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If
informatics
is the public
interface
onto the
smart
city, who
builds and
manages it?
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those strategies. An urban information
architecture would describe how this
might occur.

BARANGAROO
The Barangaroo project
in Sydney is a major
urban development
project on the harbour
foreshore.
Arup, working with
Rogers Stirk Harbour
+ Partners and
Bovis Lend Lease,
are developing an
informatics strategy
for the site which
includes smart
demand management
techniques via
engaging public
interfaces onto
the state-of-theart sustainable
infrastructure being
developed for the
project.
The informatics
services will address
water use, energy use
and other resource use.
Yet the development
will also benefit from
a pervasive approach
to ICT that enables
smart workplaces, in
office spaces, coworking spaces and
across the public
domain. Responsive
public interfaces will
display sustainable
infrastructure patterns,
real-time transit
activity and community
information, as well
as enable a public art
strategy.

© Arup 2010

This involves a strategic re-framing
of how ICT is thought of in the organisation. At one level it needs to re-badge
ICT itself. Within Australian culture, it
is usually described as ‘IT’, and taken to
mean those back-room administrative
operations, somewhat subservient to
other more strategic functions.
Yet this doesn’t reflect the contemporary cultural status associated
with internet-based communications
technology.
In other words, can we really describe a teenager updating her Facebook
status from her mobile as she walks
down the street as ‘IT’? Technically, it
might be, but it is also obviously deeply
social and cultural, highly-valued and
intimate, increasingly a core part of how
people perceive themselves and what
they are.
Perhaps ‘IT’ is too important for the
IT department?
By this, it should not be inferred
that a city’s current IT department is
without value; quite the opposite. Rather,
it means realising the smart city vision
will entail repositioning ICT at the
strategic heart of the organisation, with
the new culture, status and approach
intimated to above.
Cities will be at differing stages
along this evolution, and this progress
can often be discerned from indicators
such as the presence, status, and budget

of their Chief Information Officer (CIO).
Yet there is far more to it than one role.
So an urban information architecture
may be required to help the city in defining projects, making decisions about
outsourcing, procurement and technical
design, operational frameworks and
management, organisational structure,
data protocols and policies. It transforms a smart city vision into strategy.
Within a smart city, urban informatics plays the role of making data tangible, by creating design-led interventions, often drawing from real-time data
on urban activity. It provides the new
interfaces through which citizens can
engage with their city. It encompasses
web and mobile services, urban-scale
displays, installations within architecture and infrastructure, and extends
from analytical dashboards to public art.
Examples might include feedback
loops on energy consumption or environmental quality, real-time transport
information, visualisations of traffic,
network activity or food miles and so
on (case studies are dotted throughout
this report). Not all of these examples
need be commissioned, managed or
owned by city governments—indeed, a
contemporary approach might be for a
public body to publish and manage civic
data, upon which others could build.
This layer is the most obvious to
citizens, and so it is through informatics
that activities enabling behavioural
change might be effected and coordinated. Urban informatics is the public
interface onto the smart city.

C40 URBANLIFE: MELBOURNE SMART CITY
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MODEL

SENSORS

Will the
‘smart
meter’
feedback
FEEDBACK loop effect
work at the
civic scale?

ACTIVITY

The third layer, instrumenting
resource systems, is a genuine enabler
of the other components. It involves the
design—for either new-build or retrofit—
of sensor networks, and associated
technologies, that report on the activity
and performance of infrastructure. This
reporting is increasingly real-time,
recognising that efficient operation
requires on immediate feedback loops,
and is built upon a platform of software
services and wireless sensor networks
distributed across much of the city’s
infrastructure, including natural ecosystems as well as built fabric.
Interpreting the concept of sensors
widely, they could include the data from
integrated ticketing systems such as
Myki6 and the Melbourne Bikeshare
scheme, as well as comments from the
general public via council web services,
or derived from ‘bottom-up’ community-initiated services. They provide a
constant, ongoing feedback that drives
both informatics and operations as well
as building longitudinal data to inform
strategic decision-making.

Feedback loops
The interplay between these three
systems enables feedback loops on
urban activity.
Urban activity is instrumented and
monitored by sensors, which feeds data
to an organisational layer or model,
which is then fed back via informatics,
such as that it can affect urban activity
6 Myki is Victoria’s integrated ticketing solution covering
buses, trams and trains; it is currently being rolled out across
the Melbourne metropolitan area.

i.e. modify the operation of infrastructure (re-route trams to where demand
exists, for example) or inform citizens
about environmental qualities, and so
on. This can create a virtuous cycle, if
well-designed and well-run.
At a basic level, this is how smart
meters appear to be dramatically
modifying energy use in the home. The
meter (sensor) monitors energy use
(activity), which is then quickly analysed (modelled) and displayed (feedback)
to the user, who drops their energy use.
This drop in energy use can be between
5-25%, depending on the trial, and up
to 44% when combined with real-time
pricing. While the longitudinal patterns
of activity around these simple feedback
loops are yet to be gathered and assessed, this ‘smart meter effect’ begins
to indicate their potential nonetheless.

Example project ideas
Drawing on all these concepts, the
workshop generated at least three
distinct smart city-related project
ideas centred on Melbourne that could
kick-start a smart city programme for
the city.
Many more ideas emerged during
the various workshop exercises, yet
the three that the workshop focused on
comprised an ‘informational retrofit’ of
Melbourne’s transport infrastructure,
a sensor-based series of services
highlighting the performance and role
of the city’s green infrastructure, and a
real-time city model that functions as a
broker for all urban data.

LOW2NO
This urban
development project
in Jätkäsaari, Helsinki
features a wide range of
pervasive informatics
strategies and services
aimed at significant
reduction in the
carbon footprint of the
community.
With informatics
strategy and services
currently being
developed by Arup
and Experientia, these
services will include
in-street displays that
report on personal and
civic footprints in realtime, next-generation
smart meter concepts
for apartments
and displays and
services that
highlight patterns of
production—including
urban agriculture and
knowledge-based
work—in order to
reinforce innovation
processes in the area.
The Low2No
development is
intended to become an
exemplar in terms of
carbon neutral urban
development, including
smart city solutions.

© Arup 2010
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How can
projects
reduce GHG
emissions
while
increasing
quality of
life?

trees near you
Trees Near You displays
information on over
500,000 trees on New
York City streets. For
any area of the city,
from block to borough,
the different species
that live there are
displayed via a map
interface. The app
also indicates the
environmental and
economic benefits
that these street trees
provide.
Trees Near You was
created by Brett
Camper using street
tree census data
publicly released by
the New York city
government, and won
a Best Application
Honorable Mention
in the NYC BigApps
competition.
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‘100 GREEN
OASES’

‘SEAMLESS
MOBILITY’

Interestingly, while the three primary
ideas all address GHG reduction, all
approach it indirectly by creating
appealing services in their own right,
offering increased quality of life, strategic insight or new urban experiences,
as a result of which GHG emissions are
reduced.
This again illustrates the interconnected nature of smart city thinking,
in which emissions are reduced by
creating a better experience around
public transit, or raising awareness of
natural ecosystems, or by creating a
real-time city model that can enable
more efficient operation as well as
‘what if’ analysis for urban planning and
strategy and public engagement via
open data feeds.
All project ideas were refined by
considering likely impact, potential
enablers and barriers, gaps in data,
lead city department, possible staging
and initial costs and so on. In doing so,
all three projects described different
barriers, different lead city departments,
and varying impacts.
At the end of the workshop, after
the three projects had been pitched,
the Lord Mayor expressed particular
interest in ‘Seamless Mobility’, the
‘next-generation’ integrated transit
experience, despite its potential scale
and complexity.
All three ideas were viable and
relevant, and each indicated a particular
aspect of ‘the city as system’ strategic
approach, and the potential of informatics to augment existing infrastructure.
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‘REAL-TIME
CITY MODEL’

The ideas are detailed over the following
pages.
(Another project idea emerged during the workshop, involving the ongoing
retrofit of City of Melbourne buildings,
in terms of creating public and private
visualisations of building performance.
Contemporary building management
systems (BMS) are being installed in
several Council buildings, enabling
possible behavioural change amongst
occupants by creating compelling
feedback loops, as well as showcasing
the retrofitted buildings’ sustainable
performance to the street and via the
web.)

Next steps
Subsequent to the workshop, Arup
is helping City of Melbourne frame a
roadmap for a smart city vision for Melbourne as well as the potential project
ideas. This will be then be shared with
other C40 cities.
While the first two project ideas are
strong enough to be move forward in
some shape or form, as discrete ideas,
and essentially within particular departments, they cannot fully capitalise on
the smart city vision.
Only with the kind of strategic work
implicit in project three, the real-time
city model, can an ‘urban information architecture’ for Melbourne be articulated.
This would provide the mechanism by
which the emerging vision of ‘Melbourne Smart City’ becomes strategy,
and then reality.
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PROJECT IDEAS
1

100 GREEN OASES
Connected sensor networks monitor
the performance of Melbourne’s
green infrastructure (‘oases’) in
real-time, indicating their value
whilst enabling deeper engagement
from volunteers and users.

3

REAL-TIME CITY MODEL
A visual real-time model of the city
that provides Council with the platform for integrating all urban data,
running services, enabling analysis,
as well as publishing to internal/
external clients and open feeds.

MOBILITY
2 SEAMLESS
A genuinely integrated mobility

system, connecting Melbourne’s
installed transit infrastructure
together via information, generating strategic data, whilst upgrading
the transit experience.

The following pages outline the
project ideas as created during the
C40 UrbanLife workshop. Each idea
was co-created by a multi-disciplinary
group of City of Melbourne staff and
external stakeholders from private and
public sector. Steps included assessing
barriers, enablers, key organisations
and strategic value, and each idea was
‘pitched’ to the Lord Mayor at the end of
the workshop. They are presented here
as examples of smart city thinking, as
the output of this particular workshop
format, and as potential project ideas
that Melbourne and other cities may
wish to develop.
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Challenge:
How can we create a sense
of value in the city’s green
infrastructure?

1
»»

DRIVERS

Melbourne has a rich ‘green infrastructure’ of
parks, street trees, ponds, allotments and other
elements across the city.

»»

However, little coherent information exists on
their location, condition and impact — which
leads to a lack of perceived value.

»»

Wireless sensor networks for environment
monitoring are increasingly cheap, robust,
discreet and accessible.

2

POTENTIAL PROJECT

What if we could articulate the value of green urban
infrastructure and empower people to create it and
support it? These elements are often invisible to citizens,
and although perhaps implicitly valued, it’s difficult to
perceive the effect of green infrastructure upon the city,
and thus its value. That the effects are often longer-term
exacerbates this. For instance, street trees can radically
reduce urban heat island effect and aid with storm
water retention (as well as increase property prices and
potentially grow food), but how do you show this?
One way to do would be to start monitoring, measuring, visualising and otherwise communicating this
distributed infrastructure. Measuring is a first step
towards valuing and enables better management by
the city; communication helps enable engagement from
citizens and other stakeholders.
In terms of measurement, networks of simple, robust
and cheap wireless sensors embedded in environments
can convey the environmental qualities of green infrastructure (and compare with ‘non-green’ infrastructure).
These might include water quality, air quality, soil
moisture, temperature, humidity, noise and light levels
and so on. Web-cams, with machine analysis of images,
can indicate growth patterns, change in biodiversity
and other aspects of ‘performance’. Numerous facets of
environmental quality can be simply monitored, with
real-time feeds emerging directly from trees, bushes,
plants and urban spaces.
© Arup 2010

ONE:
100 GREEN
OASES
Companies such as Hewlett Packard and Cisco are attempting this on a global scale. Initiatives in Los Angeles
and the Amazon rainforest are working at a local scale.
There are initiatives looking at street trees specifically
(Trees Near You). Yet few cities have approached this in
comprehensive, holistic fashion, and communicated the
value with imagination.
This workshop project described a layer of digital
infrastructure overlaid onto Melbourne’s green infrastructure, measuring and communicating its effect in real-time
(and enabling longitudinal analysis), as well as enabling
citizen-facing web services highlighting its location
and value. The former would be achieved by ‘sprinkling’
this layer of sensors over the city’s green infrastructure,
centred initially on ‘100 oases’.
This first set of pinpointed ‘oases’ could be described
and communicated via digital maps indicating ‘your
nearest oasis’ and highlighting its particular characteristics (it might be quiet, or noisy; have wi-fi for outside
working; have a sunny aspect; clean air and running
water etc.) While this is articulated as a genuine service
for citizens — somewhere between public infrastructure
and marketing — it also provides an interface for
describing and valuing this layer on the city (and can be
exported to other city mapping services.) Installations
in situ might imaginatively communicate their effect (cf.
Amphibious Architecture and water quality; In The Air by
Medialab Prado in Madrid and air quality.)
Lest this appear a fully digital experience, the ‘100
oases’ idea also described the creation of ‘a green army’
of volunteers and others who would tend the green
infrastructure. These activities could also be logged,
via ‘digital logbooks’, and so measured and valued. With
urban food production, this aspect becomes increasingly
important, with its requirement for regular cultivation
and harvesting, and also highlights a social networking
overlay onto the ‘100 oases’.
If energy production becomes distributed, and to
some extent focused on renewables such as biofuels,
the waste component of the ‘100 oases’ can be seen as
an energy input into the city’s systems (and measured
accordingly.) Similarly, green waste can be harvested for
compost for urban food production. These activities can
also be monitored and valued. This recasts the various
disparate elements of green infrastructure as a distributed productive network for the city, and productive in the
widest sense.
The project would use real-time measurement and
communication of the performance and impact of green
infrastructure to make great, productive urban places.
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3

WORKSHOP

4

NEXT STEPS
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SINCE THE WORKSHOP, A SERIES OF SMALL PROJECTS
HAVE ALREADY EMERGED RELATING TO ENVIRONMENTAL
MONITORING FOR CITY OF MELBOURNE. A SECOND WORKSHOP
WITH THE CITY COULD DEVELOP THE ‘100 OASES’ IDEA.
© Arup 2010
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Challenge:
High carbon emissions due to
low take-up of public transport,
despite relatively good
installed infrastructure.

1
»»

DRIVERS

Melbourne already has a good installed base
of public transport infrastructure. However, it
has a low take-up, with relatively low levels
of service, and a system that is rarely seen as
genuinely interconnected.

»»

This low take-up is a major contributor to
Melbourne’s emissions profile.

»»

Little coherent data exists on how people get
around Melbourne, holistically.

»»

New services, such as car-sharing, bike-sharing, and integrated ticketing, are predicated on
smart cards, which generate data.

»»

There is strong consumer demand for real-time
location- and social media-based services, on
smart connected devices.

2

POTENTIAL PROJECT

We can use information services to bind together
and augment the existing mobility infrastructure in
Melbourne. This would extend the existing Myki application across all possible smart card-based transit
systems in the Melbourne area, such that it is short-hand
for accessing any form of transit. This includes trams,
buses, trains but also car-sharing i.e. a card should also
be able to open both a Flexicar or GoGet car, as well as
bike-sharing, car-pooling, taxis etc.
These are all ‘applications’, running across various
cards, as well as supported by applications built for
phones, tablets and other devices. Ultimately, access
could be entirely via mobile-based applications rather
than smartcards.
Real-time wayfinding services could connect the
currently disparate modes of transport together into one
holistic system, projected into the urban environment through lighting, media facades etc. as well as on transit
stops and stations and in vehicles themselves - as well as
visible on personal devices.
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TWO:
Seamless
mobility
By incorporating and increasing the use of carsharing and bike-sharing, the system can truly extend to
the ‘last kilometre’ i.e. from the tram-stop or train station
to the front door. Ultimately, additional new services such as ‘smart’ home delivery - can be incorporated into
the framework. In the long run, even a driver’s licence and
e-tag could be a ‘mobility application’ in this sense.
Data from all these applications is used to enhance
the transit experience i.e. real-time information on occupancy and patterns of movement can help passengers
find the best, cheapest or quietest routes.
This also generates unprecedented levels of strategic
and operational data for service providers, and others
interested in mobility patterns (from sustainability
policy makers to retailers). A certain level of information
becomes an ‘open data’ service, which enables further
innovation around the system by third-party developers.
Privacy, security and ethics is carefully respected as part
of the system.
Genuinely holistic data is generated in real-time for
the first time, which enables real-time operations as well
as longitudinal analysis. Data can be used for planning deploying bike paths where people are observed cycling
- as well as feeding city information models. Ultimately it
can be used for real-time provision of transit i.e. vehicles
moving towards demand, rather than timetable-driven
services. In the short-term it enables accurate calculation
of transit-related emissions as well as effective operation.
A key opportunity is the re-casting of public transport
as a genuinely high-quality public space, based on
increased safety, predictability, flexibility, ease of access,
provision of services. Applications should be of the highest quality, taking advantage of the advanced locationbased features and interaction design possibilities of the
latest smartphones as well as earlier models. Tram stops,
bus stops and train stations should aspire to the quality of
mini-Qantas Lounges where possible, in order to compete
with the comfort of cars.
As well as high quality application design, by taking
an ‘apps’ approach to mobility, different cards can be created to enable a range of ‘identities’ around mobility i.e. a
kids card can be pre-loaded with public transport credits;
a tourist’s ‘smartcard-lite’ can be distributed via hotels,
again pre-loaded with transport credits to encourage
sustainable movement around the city; students cards
might be loaded with other credits; drivers license could
even be thought of as a mobility application running on
a card, and so on. In the long run, cards are usable across
other cities, such as Sydney, Brisbane and Perth, as well
as other C40 cities worldwide.
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Further refinement and evaluation of the idea into
the City of Melbourne’s Transport Strategy review
(July-September 2010)
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Challenge:
The city will create
unprecedented levels of data
to be analysed; how will this
be stored and visualised?

1
»»

DRIVERS

The City of Melbourne, citizens, organisations,
infrastructure and the environment itself is
already created unprecedented levels of data.
This will continue to increase exponentially in
both volume and subject matter.

»»

Despite this, little coherent meaning is being
generated and there is a lack of coordination.

»»

The City increasingly needs to model integrated ‘city as system’ thinking in order to
reduce GHG emissions and create an effective,
productive city with a higher quality of life.

2

POTENTIAL PROJECT

The workshop generally described how data will increasingly emerge from all aspects of the city — citizens,
buildings, street furniture, infrastructure, environmental
conditions, design and planning processes, and so on. (A
recent special edition of The Economist described this
‘data deluge’ 1).
The City of Melbourne generates its own data of
course, through its City Research team, comprising a
wide range of analytical approaches and tools. However,
the City is not currently set up to take advantage of the
increasingly volume of real-time and other data that is
starting to emerge from the urban environment. These
advantages could include both new operational services
made possible by real-time data — such as the previous
two project ideas — but could also radically transform
strategic analysis and design processes for the City.
We propose, then, that the City commissions a realtime city model, which can be the repository and ‘clearing
house’ for all relevant urban data arising from Melbourne.
This repository should also be an analytical tool for
comparing data from disparate sources. This might
include facilitating planning and urban design processes,
including public and private interfaces onto data, as well
as other analyses of urban processes enabled by rich
1 “According to one estimate, mankind created 150 exabytes (billion gigabytes) of data in 2005. This year, it will create 1200 exabytes” (The Economist,
February 25th 2010)
© Arup 2010

THREE:
REAL-TIME
CITY MODEL
comparative data. Subsequently, the model can offer up
‘transformed’ data to public-facing products and services.
So it is at once a repository of data pertaining to
the city and its citizens, an analytical tool to facilitate
strategy and design, and a core component of the city’s
various services.
With the first in mind, it seemed clear that city
government could have a strong role to play in being an
arbiter of public data. In fact, who better to play this role?
Without this, public data, or data pertaining to the public,
continues to be generated but is not collected coherently,
collated, analysed, filtered, and stored in such a way that
it remains public, with appropriate levels of privacy and
ethical concerns taken care of. Without this public body
stepping in, urban data may become privatised, and so
impossible to join together for the benefit of citizens.
There are already analogous example of this. Currently, for instance, data around citizens’ energy use is
collected by utility companies and not available coherently or easily to the City.
Analytical processes can be hugely improved
through the contemporary approaches to comparing
data. Currently, much data exists in silos, just as much
departmental organisation can tend naturally towards
silos. If done well, the model can become a manifestation
of the ‘city as system’ idea, indicating flows and processes
as well as structures.
By drawing data together, we can model urban processes in a more holistic fashion, such that the executive
can model the effects of large and small interventions
on the city, as well as continually analyse how existing
processes are affecting the city. The model can be
enhanced with live data from real-time sensors and other
urban informatics, which inform predictive processes via
accurate information on actual use.
The city model is a multi-layered platform capable
of handling and combining numerous disparate data
sources, some of which are real-time. It is used as part of
a design process, for public engagement, for conveying
and running the real-time city.
The model can enable an interface with citizens - a
form of ‘my city’, which also enables feedback loops from
people themselves. As well as an interface onto the city,
it also forms a kind of interface for the organisation,
possibly even indicating how to change the organisation
itself.
The model in effect delivers the knowledge city
to the citizens and executive and translates data into
action.
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WORKSHOP

NEXT STEPS

SINCE THE WORKSHOP, SEVERAL COLLABORATIVE RESEARCH
PROPOSALS EMERGED, WHICH VARIOUSLY EXPLORE THE CITY
MODEL IDEA. A SECOND WORKSHOP WITH THE CITY COULD
EXPLORE THE ORGANISATIONAL IMPLICATIONS.
© Arup 2010
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SMART CITY
CASE STUDIES

The following case studies indicate some of the
potential of the smart city, and were used throughout
the workshop to aid and inform the participants’
understanding of the area.

© Arup 2010
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CASE STUDY: NUAGE VERT, HELSINKI
During February 2008, a low-energy green laser shone onto the
smoke emitting from the Salmisaari substation, in the Ruoholahti
area of Helsinki. As energy generation is a real-time phenomenon, the
size of the smoke indicated the output of the power station.
Coordinated with an ‘un-plug’ event on February 29, which involved
4000 residents and 5 large scale local companies, the load of the
substation decreased by 2MVA, with the effect of the unplug event for
‘Nuage Vert’ in particular estimated at 800kVA.

KEYWORDS:
Urban informatics, energy, feedback loops,
behaviour change, public art
ORGANISATION:
Pixelache Festival, Helsingin Energia
LOCATION:
Helsinki, Finland

Nuage Vert broke new ground in terms of monitoring of collective
consumption of energy, and won numerous awards. Perhaps more
importantly, the local energy company and partner in the project,
Helsingin Energia, subsequently announced they will release more
real-time data about energy consumption in the Helsinki area.

© Arup 2010
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CASE STUDY: AMPHIBIOUS ARCHITECTURE, NEW YORK
This installation in New York’s East River, by xClinic Environmental
Health Clinic at New York University and the Living Architecture Lab
at Columbia Graduate School of Architecture, indicates the water
quality of the Hudson River in New York in real-time via sensors
immersed in the water and on floating LED displays.
The installation has a web presence, which also reports on aspects
of biodiversity in the river, indicating the presence of fish and other
animals. Fish can even be ‘interacted with’ via SMS.

© Arup 2010

KEYWORDS:
Urban informatics, water quality, feedback
loops, biodiversity, public art
ORGANISATION:
xClinic Environmental Health Clinic at New
York University; Living Architecture Lab at
Columbia Graduate School of Architecture
LOCATION:
New York, USA
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CASE STUDY: COMPSTAT, VARIOUS CITIES, USA
COMPSTAT, pioneered by Commissioner William Bratton at the New
York Police Department but later implemented in Boston, Los Angeles
and other cities, indicates the potential of using ICT to analyse data,
visualising and mapping crimes and allocating officers accordingly.
Crime reports are now publicly available via website-based ‘crime
maps’, such as via the Los Angeles Police Department website.
Published results have included a reduction in the rates of violent
crime combined with more cost-efficient policing.

KEYWORDS:
Crime, information visualisation, mapping,
performance-based monitoring
ORGANISATION:
Originally New York Police Department
LOCATION:
Various North American cities, including New
York, Los Angeles, Boston, Detroit and others.
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CASE STUDY: PROCEDURAL CITY ENGINE, ZÜRICH
City modelling enables planners and urban designers to model urban
form, and increasingly urban processes. Procedural’s CityEngine, like
many in its field, has grown out of video game software, generating
urban form automatically through algorithms, and is still used by film
producers.
However, firms such as Zaha Hadid Architects and Foster + Partners
also use CityEngine to design and plan urban environments,
including the Masdar eco-city in Abu Dhabi for instance.
Several other city modelling applications exist, often specialising in
particular angles, such as buildings, urban form (including impact on
wind, energy, noise etc.), energy (and carbon), or pedestrian and traffic
patterns (growing out of specialised transport planning simulations).
However, the real promise of such city models is in combining these
various currently-disparate variables through a single platform,
and in incorporating real-time data drawn from the city. This would
enable strategic analysis of how the city is actually performing,
highlighting the detailed relationships between, say, transport, noise,
retail patterns and rental values. The city model could become both
a repository for data as well as a strategic planning tool, used for
operation as well as design.

© Arup 2010

KEYWORDS:
City modelling
ORGANISATION:
Procedural
LOCATION:
Developed in Zürich, applied in Masdar, UAE,
and other cities
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CASE STUDY: THE CLOUD, LONDON
The CLOUD is a proposal for a ‘civic-scale smart meter’ for London,
connected to the 2012 Olympic Games.

KEYWORDS:
Urban informatics, information visualisation

A giant viewing structure, the CLOUD is composed of ETFE bubbles,
laced with thousands of energy-efficient LED lights. These can be
addressed to form pixellated patterns, which are high-resolution
when viewed from a distance. In this way, the structure display
video — such as the Games itself — or be used as an enormous data
visualisation platform displaying, say, the internet traffic patterns
of London (assessing the ‘mood’ of the city, as well as its global
connectivity), public transport activity, energy consumption and so
on.

ORGANISATION:
MIT, Arup, Atmos, Google
LOCATION:
London

The viewing experience for those within the CLOUD, looking down on
London, creates a form of augmented reality, in which visualisations
can be overlaid onto the city beneath.

© Arup 2010
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CASE STUDY: LONDON DATASTORE, LONDON
The London Datastore has been created by the Greater London
Authority (GLA) as a first step towards freeing London’s data.

KEYWORDS:
Open data, gov2.0, information visualisation

The GLA is releasing this data in order to stimulate innovation and
engagement around civic services—by enabling others to use the
data, and build applications and services upon it, for free—as well as
encouraging other public sector organisations to release their data.
This objective is backed strongly by Boris Johnson, Mayor of London.

ORGANISATION:
Greater London Authority, City of London

© Arup 2010

LOCATION:
London
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CASE STUDY: NEW SONGDO CITY, INCHEON
This new ‘eco-city’ constructed on marshland near Incheon, South
Korea, is a private development by Gale International, supported by
new ‘hard infrastructure’ provided by Incheon, and designed by Kohn
Pedersen Fox and Arup, amongst others.
However, the ‘soft infrastructure’ is arriving courtesy of Cisco’s
technology, who envisage a layer of urban services supporting
residents and workers in the city, including direct access to
healthcare, education, local municipal services, video conferencing,
information and recreational facilities, amongst other everyday urban
activities. These are delivered over high-speed networks and to
multiple platforms in the home and office.

KEYWORDS:
Smart cities, smart infrastructure, urban
services
ORGANISATION:
Incheon Municipal Council, Gale International,
Cisco, Kohn Pedersen Fox, Arup
LOCATION:
Incheon, South Korea

With such developments, Cisco suggest embedding such an ‘urban
services layer’ into the city can generate significant additional returns
for developers, ranging from an extra US$3 per m2 as ‘standard’, to
US$8 per m2 in an ‘advanced’ implementation, to US$13 per m2 in
a ‘transformational’ development, in which smart city services are
integrated from the very beginning of the project.

© Arup 2010
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CASE STUDY: NEAREST TUBE, LONDON
As a technology, augmented reality has existed since the 1980s.
However with the arrival of smartphones equipped with 3G
connectivity, cameras, GPS and compasses (such as the iPhone,
Google Android phones, for example), the technology is rapidly
finding an everyday use in the street.
AcrossAir have developed a series of applications that use the
smartphone’s ability to locate itself (via GPS and compass) and
indicate the location and direction of the nearest metro lines (with
different applications for the Tube in London, the Subway in New
York, the Metro in Paris). The name and direction of the metro line
is overlaid onto the camera image, enabling the user to ‘divine’ the
identity and location of the various lines nearest them.
Given that metro lines are generally invisible at street level, and often
highly complex, the application performs a new kind of wayfinding
service. The applications work due to authorities publishing data
about the location and identity of metro lines. If such applications
could integrate real-time data — such as delays on particular lines,
or connection information — their usefulness would be increased
further.

© Arup 2010

KEYWORDS:
Wayfinding, information visualisation,
augmented reality, real-time transit
ORGANISATION:
AcrossAir
LOCATION:
London, New York, Paris currently
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WORKSHOP
VISUALISATIONS

Arup produced a series of fictional example
visualisations of potential informatics services centred
on both Melbourne and the workshop’s themes. These
worked as ‘sketches’ to help make concrete the content
of the workshop without directing it. Note that not all
are intended to be exemplars; some illustrate issues
with visualisation- or informatics-led approaches.

© Arup 2010
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City-wide service in which streets and blocks can
broadcast their resource data (energy, water etc.)
to a City of Melbourne service, which collates and
verifies the data, and then distributes to public
displays enabling civic pride around sustainability.

Civic smart meter

Resources

C40 UrbanLife: Melbourne Smart City

Each building, block or street
has a public ‘digital shadow’
conveying more detailed data
on its performance and targets.

Displays are designed to deliver
detailed information up-close,
and provide ‘glance-able’
information from a distance.

As smart meters become more
prevalent, buildings, blocks and
streets can deliver their data to
a City of Melbourne aggregator.
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Display is legible from a distance (red
means building is over its targets,
currently) as well as up-close.

Display indicates targets for energy
(top) and water (bottom), and reports
in ‘real-time’, hourly, fed by building
management systems.

All City of Melbourne buildings convey information
about their real-time resource use (primarily
electricity, gas and water) via smart networked
displays fixed to outside of each building. There is
a corresponding webpage for each building (also
accessible via QR code displayed on-screen.)

‘Transparent’ City buildings

Resources

C40 UrbanLife: Melbourne Smart City

Displays are designed to deliver
detailed information up-close,
and provide ‘glance-able’
information from a distance.

Displays attached to outside of
all City of Melbourne buildings
conveying real-time data on
building resource use.

Each building has a display, with QR
code leading to more detail for that
building.

C40 URBANLIFE: MELBOURNE SMART CITY
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Jets of water burst
intermittently to visualise levels
of water quality in the litter trap
(near jet) and in the river (far jet).

An installation in the River Yarra that uses river
water itself to convey the water quality in the river,
and in the litter traps that dot the banks. In doing so,
it illustrates the effect and value of cleaning the river.

Water sculpture

Environment

C40 UrbanLife: Melbourne Smart City

Fountain jets can be lit to indicate
water quality (red = bad). Jets stop/
start to ‘draw’ words and numbers in
the water, illustrating change in data.

Pumps can be powered by the
tide of the river itself, and use
the river water as the display.

Installation is visible at different
times along the course of the
Yarra, yet when not activated
does not impinge upon the view
of the river or its activity.
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LEDs are often deployed within
buildings like the this stadium. There
may be an opportunity to re-use such
buildings as displays.

Real-time data on bike use in
the city is drawn from various
sensors dotted around the city.

Key landmarks, such as the AAMI
Park stadium, can act as ‘civic-scale
smart meters’, conveying data visible
at the urban scale.

Contemporary buildings can be used as a canvas
for display of information, such as data visualisation.
Here, Melbourne’s AAMI Park stadium conveys realtime data on bike use vs. car use within the city, while
the stadium is not in use

Stadium as canvas for visualisation

Health

C40 UrbanLife: Melbourne Smart City

Stadium panels are lit (via
embedded LED) to indicate
proportion of bikes (green)
versus proportion of private
vehicles (grey).

C40 URBANLIFE: MELBOURNE SMART CITY
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‘Vélo’ system distributes data to
screens and smart poles around the
city as well as to phones/web.

At night, bike indicator is lit (by LED)
and functional display becomes
urban performance.

A distributed, networked bike infrastructure,
featuring ‘robot’ bike garages which conveys their
state (occupancy, emissions saved by cycling etc.) in
real-time on their exteriors and onto smart poles &
screens around the city as well as phones/web.

Vélo smart bike garage

Health

C40 UrbanLife: Melbourne Smart City

Building/system tracks
presence of cyclists in the area
and regulates building systems
accordingly

Smart card-based bike hire
system generates detailed data
on activity in real-time

Facade of building indicates
current occupancy level by LED
screen component and neon
bike sculpture which moves
across the roof
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While bikes serve markets and dense
high-streets, electric vans deliver
from warehouses dotted around
suburbs, often during off-peak times.

Bikes wait until they have
enough to make the trip
worthwhile, although not longer
than customer desires.

Indication of CO2 saved by
using this mode of delivery
(as opposed to driving to/from
same destinations).

As retail no longer has to carry
excess stock, it can focus on the
retail experience and fit into smaller
spaces.

Enabling people to go shopping without driving,
bikes and electric vans deliver produce from
markets, or goods from warehouses located in
suburbs, at your convenience, tracked via phone.

Smart Home Delivery

Mobility

C40 UrbanLife: Melbourne Smart City
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Tram-stops, bus-stops and train
stations are ‘informationally-rich’
spaces, embedded with real-time
transit data & wayfinding elements.

Distributing pervasively (mobile, web,
street) increases the amenity and
quality of service associated with
walking, cycling and public transit.

Real-time data indicating location, speed,
occupancy etc. is drawn directly from trams, buses
and trains. This data is visualised into interactive
‘living maps’ of the city’s transit (which is combined
with bike and pedestrian wayfinding information).

Distributed mobility

Mobility

C40 UrbanLife: Melbourne Smart City

Real-time visualisation of trams,
buses and trains in Melbourne,
indicating connections & delays,
drawn direct from the vehicles.

Projected signs contain
real-time information as well
as directions, and highlight
connectivity between modes.
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Vehicles, inside and outside, can
also incorporate information to
convey its position, occupancy
levels, destination etc.

Vehicles such as trams, buses and trains are seen as
high-quality public space, offering amenities such as
free wi-fi as well as real-time location-based information.
These services provide users with unparalleled service,
as well generating real-time data on mobility patterns,
occupancy rates, interaction and so on.

Public transport space

Mobility

C40 UrbanLife: Melbourne Smart City

All trams, buses and trains
offer free public wi-fi on-board,
providing a level of service that
cars cannot compete with.

C40 URBANLIFE: MELBOURNE SMART CITY
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Multi-touch displays enable
navigation and wayfinding
through real-time displays of
connected Melbourne transit.

Multi-language support for
tourists and others built into all
signage.

Tram-stops, bus-stops and train stations are
‘informationally-rich’ spaces, embedded with realtime transit data & wayfinding elements. Vehicles,
such as trams and buses, are equipped with free
wi-fi for customers, and report their position in realtime, generating data on all public mobility.

Informational amenity

Mobility

C40 UrbanLife: Melbourne Smart City

Free public wi-fi is available at
all tram- and bus-stops and train
stations as well as on-board
trams, buses, and trains.

Prominent signs are focused on
making core information visible
and legible from a distance
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‘The Net’ can be viewed from a
distance, as a subtle intervention into
the city, as well as interacted with
directly via cellphones.

Much of the data is drawn direct
from City of Melbourne systems,
as well as offering interactive
wayfinding and events.

A layered net of LED lights hangs over a Federation
Square ‘laneway’, displaying civic data in realtime. Data is derived from energy- and other
resource-related patterns of use, as well as other
urban activities, and visualised as an ethereal and
engaging public art installation.

‘The Net’: public data installation

Resources

C40 UrbanLife: Melbourne Smart City

‘The Net’ is capable of being
suspended over laneways, and
comprises a layered lattice of
energy-efficient LED lighting.

C40 URBANLIFE: MELBOURNE SMART CITY
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Elements of this data — once
anonymised and aggregated to
preserve privacy and security — can
be displayed in situ.

Aggregated patterns of activity
give a sense of how the city is
being used in real-time.

Urban activity — such as volumes
of people at a place, drawn from
volumes of cellphone activity — can
be visualised for the city.

People leave digital ‘traces’ of their activity via their
phones (esp. smartphones) and netbooks/tablets.
These can be simply sensed in real-time, providing
unprecedented level of detail (including individual
patterns of activity, repeat visits &c.). This data can
be used for strategic/design insight, or to drive realtime services.

Urban Activity Monitor

Mobility

C40 UrbanLife: Melbourne Smart City

Individual citizens can be
spotted via their phone’s unique
ID (which is anonymised) such
that repeat visits can be seen.
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‘Slower-moving’ data is lower
down the screen.

Aggregates existing systems
(i.e. CoM service requests aka
“SRs” and equivalent) into one
overall view.

A customisable dashboard for City of
Melbourne staff, which sits ‘on top’ of
existing systems and presents a real-time
update on information relevant to them.
Pervasive distribution means that staff get
used to ‘living with data’.

‘This Is Your City’ dashboard

Productivity

C40 UrbanLife: Melbourne Smart City

Dashboard modules are fully
customisable to user, drawn from
constantly updated suite managed
by CIO functions.

Map-based navigation available
for data-sets with location
information.

‘Real-time’ data in fast-moving
newsfeed/ticker, drawing from
business systems, external
websites, buildings, sensors &c.

Customised for each staff
member, by each staff member,
enabling each to configure
what they’re interested in.

C40 URBANLIFE: MELBOURNE SMART CITY
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THE WORKSHOP
ITSELF

The workshop ran for a day and a half at the end of
March 2010, featuring participants from private and
public sector, including both State and City government.
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Workshop participants at end of day two

Lord Mayor Robert Doyle

Workshop agenda

workshop participants

Tuesday

City of Melbourne

1300

Welcome (Andrew Wisdom)

1305

Overview: The City of Melbourne (Geoff
Lawler)

1315

Context: Why Smarter Cities in
Melbourne (Alex Fearnside)

1340

Introductions

Geoff Brown, Ian Dryden, Alex Fearnside,
Helen Hardwick, David Hassett, Geoff Lawler,
Austin Ley, Jade Knight, David Mayes, Krista
Milne, Robert Moore, Yuriy Onyschchuk,
Katherine Ryan, Sam Schwartz, Richard
Smithers, Ralph Webster, Matthew Willcox,
Adam Zaborszczyk

1400

C40 UrbanLife (Mark Watts)

Arup

1410

Urban Information Architecture (Volker
Buscher)

1445

Urban Informatics (Dan Hill)

1535

Exercise: Individual Energy
Consumption (Dan Hill)

Volker Buscher, Susan Claris, Léan Doody,
Peter Head, Dan Hill, Debra Lam, Adam
Leggett, Andrew Maher, Jason McDermott,
John Miles, Mark Watts, Shane Power,
Meghan Reis, James Selth, Andrew Wisdom

1555

Melbourne’s Footprint in Context (Mark
Watts)

1615

Exercise: Urban Informatics Projects
(Dan Hill)

1615

Tomorrow’s agenda (Mark Watts)

1715

The Urban Challenge (Peter Head /
John Miles)
Wednesday

0915

Overview (Mark Watts)

0925

Exercise - recap (Susan Claris)

0950

Projects: worked example (Léan Doody
& Dan Hill)

1020

Exercise - key challenges (Mark Watts)

1110

Exercise - project ideas (Mark Watts)

1330

Exercise - action plan (Mark Watts)

1500

Exercise - prepare project pitch (Mark
Watts)

1600

Report out and discussion with Lord
Mayor (Mark Watts)

1650

Concluding remarks (John Miles)

1700

Workshop close

Victorian Government
Nick Bailey, Julian Smith
Academia/business
Sofie Bouteligier (University of Leuven),
Mark Elliot (Collabforge) Jane-Frances Kelly
(Grattan Institute), Dr. Slaven Marusic (Uni.
of Melbourne), Dr. Darryn McEvoy (RMIT),
Dianne Moy (VEIL/Uni. of Melbourne), Daniel
Muller (Grattan Institute), Jodi Newcome
(Climate Group), Prof. Marimuthu Swami
Palaniswami (Uni. of Melbourne), Yolande
Strengers (RMIT), Michael Trudgeon (Crowd/
VEIL/Uni. of Melbourne)
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