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Every second person is a city 
resident in the world we live. 
According to UN predictions, 
over 67% of the population will 
be concentrated in the cities 
by the year 2050. Cities play 
a leading role in the global 
economy, and this trend over 
time will only increase.

The second global trend of our 
time is the decentralization 
of management.  Local authorities 
get more power and resources 
to address economic, social and 
environmental challenges.  In 
turn, the growing responsibility 
to civic institutions requires 
implementation of effective and 
transparent urban management 
mechanisms. 

Innovation and latest 
technology have become the 
main driving force of social 
and economic development.  
The latest technologies for data 
collection and analysis are 
gradually replacing the traditional 
city management mechanisms.  
In contrast to statistical samples, 
which become outdated by the 
time they are analysed, big data 
may be processed in real time 
improving the quality and speed 
of decision making. 

Big data in the field of urban 
management complements 
traditional types of information 
about the city and expands 
its scope. So, monitoring of 
behavioural patterns and analysis 
of urban life at the intersection 
of such familiar categories 
as population, economic 
development, construction 
development and infrastructure, 
etc. are made possible thanks to 
big data. The digital revolution 
and rising internet penetration 
gave rise to a new phenomenon – 

the data driven city (DDC).
Modern cities use latest 

technologies to support 
sustainable development and 
high living standards given rapid 
population growth, increasing 
city areas and more complex 
infrastructure. Among the most 

urgent tasks are the following:
• ensuring comfortable traffic 

within the city;
• increasing the capacity 

of urban infrastructure (water, 
electricity supply, etc.);

• maintaining security in the 
face of increasing social tension;

Cities agenda
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• reducing negative impacts on 
the environment;

• improving the quality 
of services provided to citizens;

• equal access for all population 
categories to education, health 
and other social services;

• involving residents in urban 
management.

In this study, we analysed 
practices of 28 cities in different 
countries in terms of DDC 
concept implementation 
and identified four technological 

leaders comparable to Moscow 
in their scale and the nature 
of problems. 

The study is based on two 
complementary methods: 
semantic analysis of metadata 
about the cities and technologies, 
and expert assessment of data-
driven solutions that are used in 
five leading cities. 

Spheres of city 
administrations
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At the moment there is no single 
conceptual unit of a data-driven 
city and there are no cities which 
experts could unanimously 
assume a basic standard of such 
city. Broadly, this situation 
is caused by a constant change 
of technological landscape, 
transformation of cities 
and snowballing growth 
of volumes and types of data which 
can be used within framework 
of the concept.

Within framework of the research 
we use a notion which, in our 
opinion, embraces basic elements 
used in management of data-driven 
city: data, technologies for their 
processing and government agencies 
using them. When developing data-
driven solutions it is required to 

assess and consider expected effect, 
which will require optimal set of 
initiatives in accordance with their 
implementation.

A data-driven city is characterised 
by ability of agencies of city 
management to use technologies 
for generation of data flows, their 
processing and analysis aimed 
for adoption of solutions for 
improvement of living standards 
of residents thanks to development 
of social, economic and ecological 
areas of urban environment. In 
other words, management of data-
driven city may be a basic driver for 
transformation of city services and 
innovations and significantly change 
management principles of urban 
environment.

Data-driven city concept
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This study had two main 
goals. The first was to study 
international practice in urban 
data-based management 
and determine the direction 
of development of the DDC 
concept. Our second goal 
was to study the most 
successful examples of the 
implementation of DDC 
concept. 

To obtain the first goal, we 
collected and analysed information 
about the technology used in the 
28 megalopolises of the world. 
We conducted a statistical word 
processing, involving data-based 
technologies, to compare cities 
by the number of references in a 
variety of types of sources: media, 
researches and press releases. Then, 
we performed a semantic analysis, 
revealed semantic links between 
the texts, and identified the most 
frequently mentioned technologies:

1. First, we performed a texts topic 
modelling, taking into account the 
type of source, but without reference 
to the city. As a result, the most 
popular topics in researches, media 
and official press releases have been 
identified.

2. The next step was to identify 
key technologies by cities. For this, 
topic models for the cities leading by 
the number of references in each of 
the three sources of texts (based on 
the results of the statistical analysis) 
were built. 

3. Next, we have conducted 
a historical analysis to see how stable 
this or that technology developed in 
the cities over the last four years. 

To solve the second problem, 
we compared the leading cities 
in the world by the degree of 
implementation of the DDC concept. 
We have identified four cities 
comparable with Moscow and 
analysed their existing data-based 
management practices. We compared 

the degree of readiness of a city 
system to the implementation of 
modern technology solutions and the 
current level of the implementation 
of applied technology solutions 
for the management of the city. 
The degree of readiness of the city 
is characterised by the availability 
and level of development of the city 
infrastructure and competencies 
to generate, transmit and analyse 
data. The degree of implementation 
illustrates how much applied data-
based solutions are developed for 
urban planning and operational 
management.

For a more detailed description 
of the study methodology, see 
Appendix.

Methodology
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Cities and technologies

Moscow
• Moscow is extensively introducing latest data-based 

technological solutions in most areas of urban 
management and its municipal systems are highly 
ready for their introduction

• Moscow authorities are mainly discussing the use 
of data in an urban context. The involvement of the 
private companies and the academic community is 
much lower.

• Moscow is focusing on working with the population, 
online services, transport and security.

New York 
• New York is a leader in terms of the development of 

technology used in urban management and the city’s 
readiness to scaling such practices.

• It is also the absolute leader in terms of media coverage 
and is among the top 3 cities most mentioned in 
academic journals.

• New York outruns other American cities thanks to its 
high eventfulness. Presentations of newly developed 
technological products, forums and innovation days 
take place in the city.

London 
• The municipal systems are highly ready for the 

introduction of technologies. 
• London is highly present in media and academic papers, 

but has a small presence in offi cial press releases.
• London stands apart with a decentralised development 

model. The agenda shows the impact of creative 
industries on settlement patterns, distribution 
of activities within the city and geographical location-
related services.

A comparative analysis of cities
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Barcelona 
• Barcelona stands out with its high level of 

technology development and is highly ready to 
further implementation.

• There are numerous mentions of Barcelona in 
academic papers, however the number of press 
releases and publications in media is quite small. 

• Barcelona is extensively implementing data-
based solutions. “Modelling”, “effi ciency” and 
“optimisation” are used in the texts.

Sydney  
• Sydney is demonstrating a high level of technology 

implementation.
• The city is quite evenly represented in all three 

analysed sources of information. It is mentioned 
a little more in academic papers. 

• Data-based technologies are used in Sydney 
to work with the population and optimise 
transport fl ows.

Legend and notes  
Statistical and expert analysis
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In the first phase, we 
determined the number of 
references for each of the cities 
in all three types of sources. 

A comparison of the cities  
by the results of the semantic analysis
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Authorities of Shanghai (993), 
Paris (662), Mumbai (644), 
Singapore (427) and Moscow (385) 
most frequently mention the data. 
Moreover, Shanghai is a leader in 
the scientific sources.

Here the leaders are American 
cities, and New York is mentioned 
4 times more often than San 
Francisco (1626 and 391 
respectively). Also, the majority of 
the values varies around the lower 
limit. Median: 20.

Moreover, the most interesting 
results were among scientific 
publications in connection with 
the largest volume of the source 
material. Thus, despite the fact that 
the language of these publications, 
as in the case of the previous source, 
was English, the top 3 included only 
one American city. The leaders in 

references were Shanghai (927), 
Hong Kong (771) and New York 
(768). Dubai (27), Sao Paulo (47), 
Johannesburg (48) and Moscow (67) 
close the list. The majority of values 
varies on the lower limit. The mid 
point: 220.

The obtained data were mapped. 
From the ratio of publications in 
different sources, many cities were 
grouped into regional clusters. For 
instance, the US cities are notable 
not only for a huge number of 
publications in the media, but also for 
the prevalence of scientific sources 
over official press releases. So, a 
relatively small PR-activity of the city 
authorities is compensated by private 
companies. 

In European cities, research 
papers also prevail over the official 
publications and media hits. Only 

in Moscow and Paris the official 
source prevails over the others (but 
Paris is relatively wider represented 
in all other sources). Moscow is by 
its numerical characteristics closer 
to Mumbai, Singapore and South 
American cities (Rio de Janeiro, Sao 
Paulo, Buenos Aires). 

Depending on the frequency 
of references in different types 
of sources, we have divided cities 
into 5 groups (see the table on the 
right). Media and science articles 
are headed by New York, London 
is included in the second group 
in both sources of information. 
Sydney is in the third group, while 
Barcelona is in different groups 
for different sources of information 
by quantified count.
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For each source, its leaders 
and outsiders were stood out, 
the gap between them is large 
enough. Therefore, for an objective 
assessment of the city, its group 
membership should be considered.

Consider the example of Moscow: 
by the number of press releases, it is 
six times ahead of such renowned 
technology centres as San Francisco 
and Barcelona. Does it mean that 
more technological changes are 
taken place in Moscow? In this 
case, Moscow would have a more 

impressive position both by the 
media and by scientific publications. 
While it, along with Mumbai 
and Rio de Janeiro, are actively 
represented only by official sources. 
So, the authorities in Moscow, 
Mumbai and Rio de Janeiro caught 
the trend and began to develop 
data-based technologies. However, 
the academic community has not 
supports those efforts by a large 
number of researches, and the 
private sector – by application 
solutions.

We can assume that the cities 
belonging to the same group pay 
equal attention to the DDC concept, 
while the degree of implementation 
of the studied solutions is also 
on the same level. Therefore, 
focus should be on the steps taken 
by the authorities of “cities group-
mates”.

Table Groupings of cities depending on the number of references

City
Official

Press Releases
City

Media
Publications

City Science Articles

Shanghai 993 New York 1626 Shanghai 927

Paris 662 San Francisco 391 Hong Kong 771

Mumbai 644 Los Angeles 263 New York 768

Singapore 427 Chicago 229 London 498

Moscow 385 London 205 Barcelona 382

Hong Kong 284 Boston 157 Singapore 324

New York 260 Paris 96 Mexico City 316

Boston 228 Tokyo 86 Paris 301

Rio de Janeiro 196 Berlin 48 Chicago 269

Toronto 176 Toronto 36 Los Angeles 265

Sao Paulo 112 Mexico City 34 Istanbul 238

Dubai 108 Moscow 24 Toronto 237

Buenos Aires 81 Hong Kong 22 Tokyo 225

Stockholm 79 Barcelona 20 Berlin 223

Chicago 76 Sydney 20 Stockholm 217

San Francisco 74 Shanghai 19 Milan 191

Mexico City 65 Singapore 18 Rio de Janeiro 178

Barcelona 56 Dubai 14 Sydney 174

Los Angeles 53 Istanbul 11 Jakarta 155

Sydney 48 Milan 11 Kuala Lumpur 150

Jakarta 46 Rio de Janeiro 9 Boston 149

Kuala Lumpur 46 Buenos Aires 8 San Francisco 139

Berlin 40 Sao Paulo 7 Mumbai 103

London 34 Stockholm 6 Buenos Aires 93

Johannesburg 19 Johannesburg 6 Moscow 67

Milan 9 Mumbai 5 Johannesburg 48

Tokyo 8 Jakarta 3 Sao Paulo 47

Istanbul 5 Kuala Lumpur 0 Dubai 27
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Table Most referred fields for data-driven technologies

Official  
press releases 

Media  Scientific publications 

Trans-
port

• Security
• Traffic 

optimisation  

• Mobile applications
• Technology race: 

traditional automakers 
against Uber and other 
platforms

• Technologies on the 
railway sector: muggles, 
Hyperloop  

• Security
• Traffic optimisation 

Environ- 
ment

• Energy sector, solar 
panels

• Water scarcity
• Emissions
• Preservation of 

agricultural lands  
Telecom- 
munica- 
tions

• Mobile communication, 
fiber, Google, WiFi, TV 

Security

• Military drones
• Surveillance 

and confidentiality 
of information  

Social 
facilities

• Urban 
communities

• Services
• Investment in 

human capital

• CCTV Cameras
• Affordable housing
• Rapid urbanization 

Semantic Analysis
Topic modelling for the entire set of 

press releases did not reveal common 
topics in addition to transportation 
and social facilities. Press releases 
showed a preference for a set of 
«city + different technologies», or 
«city + city-specific technology and 
application scope». It can be concluded 
that city authorities do not have 
a unified agenda and data-based 
decisions are unique to each city, as 
well as the challenges faced by these 
cities. Data are the answer. However, 
each city sets its own questions. 

Most of the publications in the 
media relate to the topics of transport, 
telecommunications and security. 
Transportation includes not only Uber 
and Tesla, but also the traditional 
vendors who are actively competing 
with new technology companies. In 
the area of telecommunications, we 
can talk about the loss of influence 
of television broadcasting. Television 
technologies are mentioned much less 
frequently than the Internet. The issue 
of security are actively discussed: 
surveillance and the possible leakage 
of information caused constant 
concern. In this context, drones were 
mentioned, which were originally 
associated with the delivery of food, 
shopping or mail, and now regarded 
as a military technology and data 
collection tool.

Environment, sustainable 
development and infrastructure 
are the main topics of scientific 
publications. Health care and 
construction in the context of the 
city is regarded primarily in terms of 
access to the medicine and housing for 
all segments of the population, but not 
in terms of advanced technologies. 

We see that sources of different 
type cover differently the DDC 
concept. City authorities, private 
players and scientific communities 
have no common agenda of action. 

To understand in what areas the data-
based technologies are most widely 
used, we analysed key issues not in 
the source aspect but within the city 
as a whole.
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Table Most referred fields for data-driven technologies

Official  
press releases 

Media  Scientific publications 

Trans-
port

• Security
• Traffic 

optimisation  

• Mobile applications
• Technology race: 

traditional automakers 
against Uber and other 
platforms

• Technologies on the 
railway sector: muggles, 
Hyperloop  

• Security
• Traffic optimisation 

Environ- 
ment

• Energy sector, solar 
panels

• Water scarcity
• Emissions
• Preservation of 

agricultural lands  
Telecom- 
munica- 
tions

• Mobile communication, 
fiber, Google, WiFi, TV 

Security

• Military drones
• Surveillance 

and confidentiality 
of information  

Social 
facilities

• Urban 
communities

• Services
• Investment in 

human capital

• CCTV Cameras
• Affordable housing
• Rapid urbanization 

Singapore
• Evaluation of real estate cost
• Decrease of energy consumption 

in homes, green planting
• Waste water system 

optimization

Paris
• Infrastructure for cloud 

technologies
• Data storage and data centres 

security
• Marketing researches analysis 

Mumbai
• Healthcare services
• Commodities prices 
• Meteorology (scientific 

technologies for researches and 
forecasts)

Shanghai
• Highspeed mobile Internet 

coverage area
• Investment in innovative 

business in the area of free trade
• Transport applications and 

reduction of number of illegal 
taxi drivers

Moscow
• Traffic optimisation (buses, 

underground, parkings, routes)
• Services, state services, online 

documents, portals with data 
• Surveillance cameras, storage 

and usage of records

Topics in press releases reflect 
problems of the city rather than a 
universal way to solve them on the 
basis of data. 

Shanghai as a free trade zone 
is looking for more rational ways 
to attract investments. The authorities 
also invest in infrastructure for 
technologies and are trying to provide 
the whole city with a superfast mobile 
Internet.

In Paris, the government is 
concerned about data storage and 
security. They are also focus on the 
infrastructure for development of 
technologies rather than directly 
creating services and promoting 
competition with private players. 

Unique themes were stood out 
in the press releases of Mumbai’s 
administration. For the city which still 
does not have regular water supply and 
sewage systems, monitoring of health 
and development of services in the 
health sector are important. Besides, 
a significant portion of the population 
lives in poverty, and monitoring of 
prices of consumer goods is a logical 
choice in connection with it. 

The top Moscow topics are 
transport problems, the Internet portal 
of public services and video from 
surveillance cameras. 

Also, when considering the total 
body of press releases, a powerful 
cluster of social themes stood 
out: support of city communities, 
investments in human capital and so 
on. However, in analysis by cities this 
group disappeared. This means that it 
is not included in the top three of city 
problems but is a necessary focus of 
virtually all of the city authorities. 

Press releases
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New York leadership happened 
to be connected not only with 
solutions based on data, but also 
with a high newsworthiness. The 
analysis identified frequent reference 
to forums, innovations days, etc. 
Two of five the most popular topics 
are dedicated to technology-related 
events.

The companies developing modern 
technologies are concentrated in 
San Francisco, Los Angeles and 
Tokyo. Such density is responsible 
for their positions in the list. These 
observations also give a response to 
the question: “How do we get in the 
international publications on this 
topic?” It is not the country or media 
affiliation which is important, but 
the level of development of private 
business and initiatives and large 
number of events (newsworthiness) 
are.

New York
• Transport applications Uber and 

Lyft
• Food delivery services + 

Amazon delivery
• Technological novelties 

presentations

San Francisco
• Google products (from transport 

to optical fibre)
• Transport applications Uber 

and Lyft
• Conflict of authorities 

and Airbnb  

Tokyo
• Infrastructure projects
• Sony, Android and Xbox 

corporate news

Los Angeles
• Food delivery services + 

Amazon delivery
• Telecommunications services
• Transport: Uber and Lyft, 

Hyperloop and Tesla

Chicago
• Police and surveillance cameras
• Transport applications like Uber
• Telecommunications services

London
• Telecommunications services
• Navigation applications 

(location-based service)
• Transport applications 

and delivery services

Boston
• Transport applications like Uber 
• Police and surveillance cameras
• Telecommunications services 

Paris
• Taxi drivers protest against Uber
• Facebook data security 
• Terrorists activity on Twitter 

Media
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Shanghai
• Decrease of energy 

consumption in homes
• Car exhaust gases
• Air pollution  
• Rapid urbanisation, city 

growth

Barcelona
• Car exhaust gases 
• Control over water 

consumption (matrix based on 
sensors)

• Control over transport flows 
and their influence on noise 
level and availability of roads

• Influence of energy 
consumption on atmosphere

Hong Kong
• Car exhaust gases
• Decrease of energy 

consumption in homes
• Rapid urbanisation, city 

growth
• Air pollution

New York
• Car exhaust gases
• Consumption of electric 

energy, water and gas in 
homes (efficiency and smart 
grid)

• Food in city and conservation 
of agricultural lands 

• Traffic optimisation 

London
• Car exhaust gases
• Decrease of energy 

consumption in homes
• Green planting in city 

planning 
• Role of creative industries 

in displacement and 
distribution of activities

Moscow
• Decentralisation of heating 

(consumption analysis)
• Meteorological forecasts
• Economic development 

prospects
• Control over water pollution 

Moscow is very weakly represented 
in the international scientific 
publications. The word “data” in 
these texts refers not to modern 
information technologies of 
collection and processing of data. 
It appears as an illustration of any 
statistic information (e.g. “data of 
HydroMetCentre of the Russian 
Federation, data on pollution level”). 
Although, even in this meaning the 

information is not a crucial factor in 
decision making. Among the most 
frequently used words are ones 
describing a process or action (verbs 
or verbalised forms): set, mention, 
compose, calculate, mine, obtain, 
study. These words characterise 
a primary method of work with 
data (“collection”) and speak of 
unreadiness (or inability) to use their 
results.

The leading cities have words 
“planning”, “efficiency”, and 
“optimisation”. There are also dates 
in future (e.g. 2020 or 2030). Usually 
these terms mean some obligations 
or strategies of the city. This uncovers 
more active roles of the city 
in technologies application.

Scientific articles
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A table with the list of technologies for each city

Hong Kong Shanghai New York San Francisco Barcelona Sydney

"Transport 
(parking, 
taxi, traffic 
jam)"

"Prediction 
models on 
willingness 
to pay (WTP), 
Square (mobile 
payments) 
Taxicab Passenger 
Enhancements  
Project (TPEP)"

Zimride Dynamis speed limits 
(DSL)

"LCA (Life Cycle 
Assessment) 
SCATS (Sydney 
Coordinated 
Adaptive  
Traffic System)"

Environment 
(air quality, 
water 
quality)

«PAQman 
(Portal Air  
Quality man-
agement)»

DustTrak 
(aerosol 
monitoring)

LUR (Land 
use regression 
models)

"Aclima's mobile 
sensing platform"

Community Multiscale 
Air Quality (CMAQ) 
modeling system, 
Real-time Air Quality 
Index (AQI), NMMB/
BSC-Dust Forecast OMI 
(Ozone Monitoring In-
strument), An Artificial 
Neural Network (ANN) 
to forecast PM10 daily 
concentration, Pressure 
sensor distribution for 
leak detection

"DustWatch, Water 
Management 
System (WMS) 
System of 
membrane 
filtration 
PROMETHEE"

Energy 
efficiency

«BIM 
(buildings 
information 
modelling) 
eQUEST 
(energy 
supply 
simulation)»

Wi-Fi and 
Internet

LinkNYC (Wi-Fi), 
Starry over-
the-air (OTA), 
Google, Verizon's 
XLTE

CDMA (Code 
Division Multiple 
Access)

Other (retail, 
drones etc.)

"ibeacon, Drones 
detection system 
by FAA 
Quadcopters DJI"

Near-field 
communication 
(NFC)

"Users content analysis 
(UGC), associated with 
tourism,  
analysis of on-line 
reviews (OTRs)"

Seminars Business 
101

We identified unique technologies 
within each city. Air quality was the 
only topic discussed practically in 
every city. Barcelona turned out to be 
the leader: it uses and is developing 
a number of pollution prevention 
systems all at once (including 
monitoring, forecasting, modelling 
based on neural networks). 

Building information modelling 

and their energy efficiency 
improvement technologies are being 
used in Hong Kong that is famous for 
its skyscrapers. 

In New York, the development of 
transportation has taken a sudden 
twist in the form of mobile payment 
technologies. And, retail is being 
looked at from the same angle – for 
example, contactless payments – 

which is logical for the financial and 
tourist capital of the US. 

If the previous stage of the analysis 
showed how differently various 
sources treat big data, the current 
stage confirmed that data application 
may be very diverse depending 
on the cities’ objectives.
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San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

The next step was to analyse the development of technologies 
over time. As a result of an analysis of all sources of information, 
we have identified seven topics common to most cities and covered 
in all three types of sources. In this case, for press releases, 
the topics were selected that are most relevant for the Moscow 
experience: city Internet portals, outdoor surveillance cameras 
and city communities.

Official submission of various technological solutions are 
often at odds with the scientific and journalistic interpretation. 
Only a comparison of different sources provides insight into the 
development stage of the DDC concept.

Communities
All regions and all sources 
speak about the city 
communities and the support 
of the population. For four 
years, the popularity of this 
topic is rapidly increased in 
the official sources of New 
York, while the local media 

began to pay less attention 
to it. In Tokyo, the work with 
citizens were more actively 
discussed by the media and 
scientific community, while 
in Barcelona only scientific 
articles were devoted to this 
topic.

The most popular topics:

communities

municipal portals  
(open portal)

camera surveillance  
(camera, surveillance)

telecommunication 
providers (carrier)

delivery

building energy  
consumption

transportation  
(Uber)

Picture. Chronological waves for “community” word
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Municipal portals  
(open portals)
Open data portals are increasingly 
mentioned in the press releases of 
Barcelona, Boston, Los Angeles, 
Moscow, Mumbai, and New York. 
Less and less frequently – in 
Berlin, Paris, Sao Paulo and San 
Francisco. Perhaps a splash of 
attention for this subject took place 
until 2013, and this study gets only 
a «tail» of the wave. 
Cities that do not pay attention 
to information disclosure and 
communication with citizens: 
Dubai, Shanghai, Istanbul, Jakarta 
(the first mention appeared only 
in 2016), Johannesburg, Kuala 
Lumpur, Mexico City, Milan 
(initially, there were a very little 
number of texts), Rio de Janeiro, 
Singapore, Stockholm, Sydney, 
Tokyo. References to open portals 
are absent or their numbers are 
insignificant. In London this topic 
is covered by the media rather 
than by official sources.

Delivery
Delivery services are regularly 
mentioned in the US and UK cities 
with high per capita GDP: New York, 
San Francisco, London, Boston, 
Chicago. Mostly, food delivery or 
purchases are mentioned. In Toronto, 
the number of references is increasing 
but not in the media and in press 
releases. Official publications on 
the topic are especially numerous in 
Mumbai: 29 references in 2013, 20 – 
in 2014. In this case, the city is very 
different in its social and economic 
indicators. This could include the 
delivery of vital goods, medicines and 
so on. Therefore, the downward trend 
in this case is rather positive factor. 
The official discourse of Moscow 
includes this topic only recently: 
in 2015 and 2016, 9 references are 
counted.

Camera surveillance
The camera surveillance topic 
was the most common in the press 
releases of Moscow. The number 
of references in the last year has 
grown from 1 to 16. This topic is 
related to the words «archive», 
«storage», «police», «set», «portal». 
Notable figures for this technology 
are observed in New York only and 
in news articles only. Moreover, 
as noted earlier, this technology is 
perceived by the media negatively. 
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Transportation (Uber)
Uber is used in connection with 
New York more often than Los 
Angeles or San Francisco. Among 
representatives of city authorities 
this topic is most puzzled for Toronto 
authorities. In Paris, the number of 
references is reduced, and in Moscow, 
on the other hand, the Uber topic 
arises only in 2016.

Building energy consumption
Media avoids energy efficient 
technologies, but this issue quite 
extensively represented in the 
other sources. Characteristically, 
energy efficient technologies are 
most studied in the cities with hot 
climate: Hong Kong, Shanghai, 
Toronto, New York. The number 
of references to this theme in the 
New York and Toronto is growing.

Telecommunication providers 
(carrier)
Publications of telecommunication 
technologies are mainly 
related to American cities. 
Telecommunication providers 
are mentioned in the official 
press release of Paris, Mumbai, 
Shanghai, Toronto, and Moscow. 
But only in Moscow the number of 
references is growing for the last 
2 years.

Today Moscow is actively 
developing data-based 
technologies for: 1) monitoring 
road traffic and optimising traffic 
flows, 2) the disclosure of crimes 
and monitoring areas with the 
help of video surveillance systems, 
and 3) the creation of open portals 
of services for citizens. Further 
development of the technologies 
will make it possible in the field 
of transport and security to move 
from data collection to data 
analysis and decision-making 
based on it. 
The statistical analysis has put 
Moscow on a par with Mumbai, 

Singapore and South American 
cities (Rio de Janeiro, Sao Paulo, 
Buenos Aires). But examining 
the publication subjects, we have 
seen that the capital of Russia 
closer to developed western cities. 
Moscow focuses on outreach 
efforts and information disclosure, 
while the developing Asian and 
South American megalopolises 
virtually ignored this area of data 
application.
For the development of the 
DDC concept in the Russian 
capital, it is necessary to 
consider incentives for scientific 
research. And also look for ways 

to cooperate with business 
representatives. It is important to 
develop a strategy for cooperation 
with private players in a situation 
where the city does not own the 
data. In this case, market trends 
should be taken into account 
to provide infrastructure for 
the most promising partners 
and competently build interaction 
with them.
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Comparison of the cities is 
performed based on their location 
in the matrix characterising 
level of integration of practice 
of adoption of data-driven 
management resolutions by the 
city administration. The matrix 
axes are such complex indicators 
as readiness of the city system 
and level of adoption of applied 
technological solutions in city 
management.

The level of technology 
development in the cities:

• All these cities have a high 
level of development of data-based 
technologies. However, the cities 
show a different level of technology 
implementation in different fields 
(transport, utilities and so forth.) 
that indicates differences in the city 
development agenda

• Despite the fact that experts 
agree on high value of the 
implementation of data-based 
decisions, the effectiveness of 
individual initiatives can vary 
significantly. Thus, the program of 
«smart power» in New York that 
costs $4.5 billions has not reached 
all the planned objectives. While 
the program of «smart traffic lights» 
in Sydney surpassed expectations 
by reducing traffic jams by 20% 
and reducing the fuel consumption 
of motor vehicles by 12%. A direct 
comparison of results of initiatives in 
various cities is difficult in view of the 
special conditions in each of them

• Moscow is one of the world 
leaders in the implementation of 
data-based decisions. The highest 
level of technology adoption is 
observed in the field of traffic, safety 
and health management. Also, 
Moscow uses the most advanced 
large-scale mechanisms of citizens 
involvement in city management, 
such as: Active citizen and Our City

The level of development of technology 
solutions and city systems

Technological areas:
• The greatest variety of data-

based decisions is found in the fields 
of transport and security. Many 
decisions, such as situational centres 
of traffic control and planning public 
transport routes, classically use 
large amounts of data. In this case, 
the development of geolocation and 
identification technologies allows 
to improve and automate these 
decisions

• Currently, the city pay great 
attention to improving the efficiency 
and quality of public services, as 
illustrated by the large number 
of initiatives on energy management, 
water supply and garbage disposal. 
However, such projects require 
significant investments and often 
do not give the desired effect

• Application of the analysis 
of big data and personal wearable 
devices in medicine for diagnosis 

and treatment is one of the most 
promising areas of technological 
application. For the successful 
implementation of these initiatives, 
the city should actively involve health 
care institutions, technology vendors 
and think tanks as partners, as well 
as lobby for changes in the regulation 
of the industry
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City readiness for technology implementation

City readiness Infrastructure* Data sources* Competencies*

Moscow 3,5 3,5 3,3 4,0
Barcelona 3,1 2,2 3,2 5,0
London 4,1 4,1 4,0 4,5
New York 4,1 4,1 3,8 5,0
Сидней 3,0 2,2 3,6 3,5

Assessment degree of technology implementation

Technology 
implementation

Transport Utilities Safety Environment Healthcare Others

Moscow 3,9 4,5 3,5 4,0 3,0 4,5 4,0
Barcelona 3,8 4,0 4,5 3,0 5,0 3,0 3,5
London 3,5 4,0 3,5 3,0 3,0 3,0 4,5
New York 4,3 4,5 4,5 4,5 4,0 4,0 4,5
Сидней 3,5 4,0 4,0 3,0 3,0 4,0 3,0

* - The following weights are used for indicators: Infrastructure – 45%, Data sources – 45%, Competencies – 10%
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Technologies: transport

Technology Moscow Barcelona London New York Sydney

1. Road traffic
1.1 Transport management 
situation centres

Managing all services of the 
transport complex of the city on 
the basis of data received by the 
situation centre

1.2 "Smart" lights Automatic control of traffic 
signals based on data about 
traffic congestion from sensors 
embedded in the roadway 
or traffic lights

+ +

1.3. "Smart" parking Analysis of information on 
parking congestion in the city 
in order to inform vehicle drivers

1.4 Automatic call to the 
emergency services in the 
event of an accident

The system automatically sends 
messages to emergency services 
in the event of a vehicle getting 
into an accident

Planned 
project

1.5 Monitoring road 
accidents through social 
media

Analysis of messages in social 
media to detect traffic incidents

2. Public transport management
2.1 Use of information on 
passengers travelling for 
planning of new routes 
and road infrastructure

The collection and analysis 
of information on the movement 
of citizens on transport maps/
data cellular operators to 
determine the necessity of the 
launch of new public transport 
routes

2.2 "Smart" board Displays information about the 
situation on the roads in real time 
on road signs

+

2.3 Equipping public 
transport with GPS 
and GLONASS

Equipping public transport 
with GPS sensors to monitor 
movement

2.4 Automatic provision of 
priority to public transport

The use of a smart traffic 
light system for determining 
the movement of priorities 
of different types of transport 
(public transport, emergency 
services)

Score 4,5 4 4 4,5 4

Transport management is the 
most popular area of using data-
based solutions.At the same 
time, Moscow is a leader in the 
implementation of data-based 
solutions in the field of transport

Further development in the field 
of transport technology is going 
in the direction of automation of 
management in real time («smart 
traffic lights», redistribution of 
traffic, automatic notification of 

an accident), as well as integration 
with manufacturers of vehicles and 
providing them with additional 
equipment.

System introduced System implemented partially/pilot

System equipped with additional functions No information about the system+
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Intelligent traffic lights in Sydney
SCATS – Sydney Coordinated Adaptive Traffic System 
was developed in the 1970s. based on the works of Arthur 
Sims, and now the system is installed on the 37 th. street 
corners around the world in 27 different countries. SCATS 
is an integrated system of hardware and software, which 
allows you to adapt the duration of traffic lights based on 
the information on the number of streams of vehicles at 
intersections.

Project results
According to the state government of New South Wales, 
the introduction of this system allowed to reduce the 
delay of vehicles by 20%, the number of forced stops on 
the road due to traffic jams by 40%, which, in turn, has 
reduced the amount of consumed fuel by 12%, and the 
amount of pollutants emitted into the atmosphere with 
the exhaust gas to 7%.
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Intelligent management of the 
water supply system, electricity 
supply, lighting and waste are the 
most relevant projects implemented 
in developed cities. This is due to 
the high significance of energy 
and resources in the development 
strategies of these cities.

Public services in London 
and Sydney are in the area of 
responsibility of private business, 
and as a consequence, the 
implementation of solutions based on 
the data is often not systematic. The 
solutions implemented are partial 
and not integrated with each other.

Implementation of solutions on 
the basis of data in the municipal 
economy of Moscow has been 
limited. Automatic monitoring and 
metering of electricity and water is 
mainly installed in new buildings.

Technologies: utilities

Technology Moscow Barcelona London New York Sydney
1. Smart power Using information from sensors 

for analysis of water demand and 
water supply regulation

+

2. Smart street lighting Remote street lighting system 
based on information from 
sensors on the number of passers-
by

3. Smart grids Data analysis from sensors on the 
level of power supply in order to 
optimize consumption/supply of 
electricity and losses in grids

+

4. Smart waste disposal Analysis of information on the 
level of waste in waste containers 
for route planning of waste 
disposal trucks

5. Monitoring road surface Gathering information about the 
state of road surface with sensors 
in the roadway for the purpose of 
informing public services

6. Monitoring working 
hours of municipal service 
vehicles

Monitoring working hours of 
public service vehicles and 
planning their routes in real time

7. Integration of 
information on projects in 
the field of development 
and reconstruction of 
urban infrastructure

Creation of an information 
centre on projects in the field of 
development and reconstruction 
of urban infrastructure

Score 3,5 4,5 3,5 4,5 4

System introduced System implemented partially/pilot

It is used in new buildings No information about the system+
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Our City Portal in Moscow
In Moscow, a means of community participation in the life of 
the city is also a geo-information portal Our City, created in 
2011 by the initiative of the mayor of Moscow S.S. Sobyanin. 
Our City Portal is a tool to attract residents to participate in 
solving the problems of the city. It allows citizens to report 
just in 1 minute about a particular city problem to responsible 
for this authority. In this case, the city administration also 
gets additional ability to monitor the quality of performance 
of works by management companies and contractors who 
are engaged in landscaping, as well as to eliminate the 
shortcomings in the work of the territorial authorities.

Project results
Since the launch of the project the number of users increased 
rapidly. In 2015 each 20th Moscow resident actively 
participated in the life of the city, i.e., 629 thousand users, 
and from the beginning of the project more than a million 
problems were solved on 175 different topics in the field of city 
economy development.

Smart garbage collection in Barcelona
The system of smart garbage collection works in Barcelona. 
For this, the city uses special ultrasonic sensors mounted 
in garbage containers that allow you to define the degree of 
filling of the container. This information allows employees of 
community services, involved in collection of waste, to plan 
their routes depending on fullness of the waste containers. 

Project results
The introduction of this system has a number of advantages. 
First, optimisation of movement of waste disposal means based 
on information of state of waste containers helps reduce time 
spent on collection of waste in the city. This, in turn, allows 
saving monetary funds for fuel consumed during collection 
of waste. Secondly, this measure has a positive impact on 
environmental data too. In particular, optimisation of routes 
results in reduction of harmful emissions to atmosphere by 
waste collecting machines. 
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• The most common are Smart 
Police, automatic car plate reader, 
installation of smart cameras, 
and applications for messages on 
incidents by residents present in 
almost all cities

• It is also widely used in 
simulation of fires, but it is 

worth noting that this system is 
most effective for cities with a 
heterogeneous structure

• In view of the rise in popularity 
of social media in the lives of 
people, analysis of the messages 
sent by people is possible in order 
to identify urban accidents, which 

is applied in Sydney

 * - Information on decisions in the field of 

security is often limited due to the specifics of law 

enforcement activity

Technologies: Security*

Technology Moscow Barcelona London New York Sydney
1. Smart CCTV cameras CCTV cameras that send signals 

to the emergency services in the 
event of unforeseen situations on 
the road

2. Smart police Use of a range of various data in 
order to predict potential threats 
to public security in the city

3. Application for messages 
on incidents from residents

An application, which allows 
city residents to report different 
security threats to the services in 
real time

4. Automatic licence plate 
recognition

Sensors can recognise licence 
plates of passing vehicles and 
report to special services in the 
event of a vehicle being stolen

5. Simulation of fire 
activity

Analysis of a series of data in 
order to predict the likelihood 
of fires in various buildings of 
the city

6. Shots from firearms 
recognition system

Sensors enable capturing the 
vibration of shots from firearms 
and transmitting signals to 
special services

7. Tracking phones stolen 
in the metro

Sensors allowing detection of 
stolen phones by SIM card in the 
subway

8. Monitoring of 
emergencies through 
social media

Analysis of social media posts 
to determine the occurrence of 
emergency situations in the city

Score 4 3 3 4,5 3

System introduced System implemented partially/pilot

It is used in new buildings No information about the system+
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Simulation of fire activity in London 
Therefore in 2008, a decision was taken to implement an 
SAS system in London (statistical analytical system) making 
possible identification of premises with higher probability of 
fire outbreaks in order to conduct inspections, and develop 
instructions for residents and installation of fire alarms. 
To determine the probability of fire outbreaks in premises 
of various districts of the city, a model analysing over 
60 variables has been created, such as data of census of 
population and demographical data, type of land, on which 
the city is built, historical data on incidents in these premises, 
preventive measures conducted, etc.

Project results
Introduction of such system allowed reduction of a number 
of fires breaking out in the city thanks to more efficient 
distribution of resources for performance of audits in various 
city districts. 
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On the one hand, rapid 
urbanization leads to environmental 
degradation, in particular of the 
air. On the other hand, modern 
technology allows real-time tracking 
of content in the air of various 
substances and applying preventive 
measures in a timely manner. The 
situation is similar with monitoring 
the condition of green space in urban 
areas.

A less common trend in these 
cities is the analysis of information 
on noise levels, which is the most 
implemented on a large scale in New 
York, but local projects of this type 
are being used in Barcelona today.

Technologies: environment

Technology Moscow Barcelona London New York Sydney
1. Control over air 
pollution

Analysis of data from sensors 
on the level of air pollution in 
various districts

2. Noise level control Analysis of noise pollution level 
data for planning of work to 
reduce the noise level

3. Construction works 
monitoring

Remote collection of information 
and monitoring of the impact 
of construction works on the 
environment on the basis of data 
from installed sensors

4. Monitoring of green 
spaces

Collecting and analysing 
information on the composition 
and condition of green spaces in 
the city

Score 3 5 3 4 3

Control of air pollution in Sydney
The National ICT Centre of Australia (NICTA) in conjunction 
with New South Wales Environmental Protection Authority 
(NSW EPA) launched a pilot project, which uses information 
about the environment received from sensors in the Hunter Valley 
area. Totally 14 special sensors were installed to collect data 
about the level of contamination of the environment and the 
state of atmosphere. Based on the analysis of these data using 
methods of machine learning and forecasting algorithms the AQI 
(air quality index) is created for the next day, which is a derived 
value based on the readings. Using the value of this indicator, 
conclusions are drawn about the level of air pollution in the next 
24 hours in different areas of the state.

Project results
The use of this information allows various companies in the 
field of industrial production to get an idea of the future air 
quality and take decisions on the implementation of preventive 
measures to reduce pollution. This leads to the maximization 
of the performance of enterprises in the long term.

System introduced System implemented partially/pilot No information about the system
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Moscow is the only city studied, 
where a unified city polyclinic 
management system has been fully 
implemented. Such solutions are only 
being discussed by administrations of 
other cities

The most promising use of 

approaches based on the data in 
medicine is using analysis of big 
data characterizing the condition 
of patients (pulse, blood pressure, 
etc.) in the diagnosis and treatment 
of patients. At the same time, both 
collecting patient information via 

handheld devices, and analytical 
tools of medicine, which is at an 
early stage of development, play an 
important role

Technologies: healthcare

Technology Moscow Barcelona London New York Sydney
1. Electronic medical 
records

Gathering of all information about 
human health and treatment 
conducted in electronic health 
records, which physicians from 
different medical institutions have 
access to

2. Gathering information 
about health from various 
bracelets and sensors

Gathering and analysis of 
information on health indicators 
from fitness wristbands and special 
medical devices

3. Situational health 
management centres for 
the population

Health trends analysis of the city 
population

4. Medical information 
and analytical system

The unified system allows 
combining a variety of medical 
services in transfer of electronic, 
paper documents into electronic 
format and conducting analytics of 
collected data

Score 4,5 3 3 4 4

System introduced System implemented partially/pilot No information about the system

UMIAS in Moscow
Today in Russia there is an unified medical information 
and analytical system (UMIAS), combining such services 
as communication centre, electronic registry, electronic 
health record, electronic prescription, disability certificates, 
laboratory services and a personalized account.

Project results
One of the main results of the implementation of the project 
was to raise the transparency of city medical facilities for 
residents, increasing the trust of citizens in the urban health 
care system. Also worth noting is a significant reduction 
in queues in city polyclinics, which was achieved due to the 
collection of information and analysis of the flow of patients 
and the demand for different types of services through the 
introduction of a system of electronic records to set up an 
appointment with a doctor. On the basis of these data, a 
number of different decisions are taken on the distribution 
of health workers in health centres of the city. Together the 
measures taken significantly increase the level of comfort of 
citizens when visiting the city medical institutions.
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Urban infrastructure planning based 
on analysis of population displace-
ment data is used in almost all cities 
and allows the city to take into account 
emerging demand from the popula-
tion for certain venues.

In varying degrees, there are com-
mon platforms for crowdsourcing 

in all cities, but the most ambitious 
project in this area has been imple-
mented in Moscow («Active Citizen»). 
Engaging citizens in solving problems 
of the city to improve the efficiency of 
services created by the city.

Using the analysis of big data to de-
termine the scheduling of inspections 

can be applied in various spheres of 
city life from health care to public ser-
vices and security, and also has great 
potential for development because of 
urban growth and the amount of data 
they create

Technologies: Other

Technology Moscow Barcelona London New York Sydney
1. Planning districts, 
streets, and urban 
infrastructure

Collection of information on the 
movement of residents in order to 
create necessary infrastructure, and 
planning districts and streets

2. Crowdsourcing 
platform

Crowdsourcing platform that addresses 
important city issues

3. Defining 
inspection priorities

Defining schedules of inspections based 
on analysis of big data in a variety 
of areas –checking the condition of 
buildings and structures, checking 
execution of a number of business rules 
– health, safety and other standards.

4. Inspection of 
benefits recipients

Analysis of different types of data in 
order to determine compliance with 
recipients of various benefits in terms of 
being in benefit categories of citizens

Score 4 3,5 4,5 4,5 3

System introduced System implemented partially/pilot No information about the system

Active Citizen in Moscow
On 21 May, 2014, at the initiative of the Government of 
Moscow, the Active Сitizen system of electronic referendums 
was launched in Moscow. This system is an electronic platform 
within which the Government of Moscow submits to vote issues 
related to living in the city. From the moment of the project’s 
realisation, more than 1.3 million people took part in votes 
leaving more than 48 million opinions on various issues. 
For the total duration of the project, voting was held on the 
more than 1,600 issues, and 500 th. Muscovites took part in 
the most large-scale vote on the choice of a untied schedule 
for school breaks. Active Citizen Project was awarded with 9 
prestigious Russian and international awards, and its mobile 
application is in the top 50 mobile applications of the world in 
the Social Networks section. 

Project results
Thanks to voting by residents, more than ten new bus routes 
were introduced in the capital, design of new stations selected. 
There was also a large-scale set of activities for planting of 
the city house yards, during which around 140,000 trees 
and bushes were planted, more than 10 kilometres of bicycle 
tracks in city parks and over 225 kilometres of ski paths were 
built, the list of streets to be improved and means of their 
improvement were determined within «My street» project, and 
more.
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There are departments that are 
the single centres of competencies 
in the data analysis and technology 
in the municipal administration of 
New York. The Mayor’s Office of Data 
Analytics (MODA) and Mayor’s Office 
of Technology and Innovation (MOTI), 
which may be currently recognised 
as the best practice among the 
comparable cities. 

Horizontal information platforms, 
which aggregate and standardise 
flows of functional data for the their 
following integrated analysis, operate 
in Barcelona and New York. Such 
platforms have not been introduced in 
other cities yet and data are analysed 

generally separately. At the same 
time, a platform, which will combine 
all data flows available at London 
DataStore, is being developed in 
London.

Specialised academic programmes 
have gained widespread use in all 
cities in question. However, to date, 
Institutes of Urban Computer Science, 
which systematically study the city 
management issues using data, have 
been established only in New York and 
Barcelona.

Most of the cities also stimulate 
actively the development of 
innovative solutions through creation 
of innovation centres, research 

laboratories or, like in Barcelona, city 
districts, which become the ground for 
testing potential technology solutions 
for the city management.

Competences

Competences Barcelona London Moscow New York Sydney
Analytical centres

• Big Data Center 
of Excellence

• Smart City Board
• DIT – Data 

analysis 
laboratory

• MODA • NSW Data 
Analytics Centre

Horizontal 
information systems • City OS

• Sentilo In progress • ASUGF • DataBridge

Training centres and 
programmes, urban 
information studies 
institutes

• Institut Municipal 
d'Informatica

• City Univercity 
London - Data 
Science MSc,

• Univercity 
College London 
- Web Science 
and Big Data 
Analytics 
MSc, Urban 
development 
planning MSc  
etc.

• Tech City 
Institute

• Graduate School 
of Urbanism HSE, 
Master’s program 
of GSU HSE «Data 
science», «Big 
data systems»,

• SKOLKOVO, 
Strelka (joint 
educational 
program with the 
Graduate School 
of Urbanism),

• Yandex School 
of Data Analysis 
(ShAD)

• Centre of Urban 
Science and 
Progress (CUSP)

• Dsata Science at 
NYU, Masters 
programm at St. 
John's University

• Data Mining 
and Predictive 
analytics, 
programs 
at Columbia 
University etc. 

Innovation and 
research centres • @22 district

• Cisco IoE 
Innovation 
Center 
Barcelona

• ICT Labs
• Future Cities 

Catapult

• Skolkovo 
innovation centre • MOTI

• NICTA (National-
ICT Australia), 

• CSIRO (Common-
wealth Scientific 
and Industrial 
Research Organi-
zation), 

• Data 61

Score 5 4,5 4 5 3,5

System introduced System implemented partially/pilot No information about the system

Best practices in accordance with the DDC conceptBarcelona

Readiness of the city
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Mayor’s Office of Data Analytics in New York 
(MODA)
MODA, or the Mayor’s Office of Data Analytics, created in 2009 
in New York City, is an urban analytical centre, which collates 
and analyses data from a variety of city departments in New 
York. Thanks to the work of MODA, the city authorities are able 
to make decisions more effectively in the fight against crime, 
and provision of public safety and quality of life of the city 
population. 
Based on data analysis, MODA prioritizes the development 
of the municipal system, and ways to improve efficiency and 
effectiveness in the provision of urban services, enforcement of 
laws, as well as transparency of the city authorities.

Horizontal information platforms in Barcelona – 
Sentilo, City OS
City OS is an open system of data integrating and processing 
all information obtained from municipal sources (population 
registry, permits, etc.), systems of state control (mobility, 
energy, noise level), business environment, other state 
agencies (schools, hospitals, cultural institutions) and various 
detectors and cameras.
Integrated system Sentillo (that means “sensor” in Esperanto) 
is also a source of data for City OS. Sentilo is an open city 
platform connecting all sensors installed in the city and data 
obtained from them.
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It is worth noting that the sensor 
infrastructure is largely developed 
proportionally in all of the cities in 
question. However, in Moscow, as 
compared with other cities, sensors 
are not used in the waste removal 
and noise evaluation. Barcelona is at 
the forefront of using sensors in the 
city lighting.

Moscow is among three leaders 
in the level of data disclosure and 

percentage of residents who have 
got computers and smartphones. At 
the same time, electronic and mobile 
payment system, which may be one 
of the important data sources, is 
developed insufficiently as compared 
to other cities.

1) To assess the readiness of some of elements, 

we have used results of the Networked Society 

City Index rating from Ericsson, and cities are 

compiled on the basis of results (1 to 100) used for 

calculating the position in the ranking. The higher 

the value, the higher the level of the rated indicator.

Data source rating

Sources Unit Barcelona London Moscow New York Sydney
Value Score Value Score Value Score Value Score Value Score

1. Open data and electronic 
payments

Average mark 2.3 4 2.7 4.7 3

1.1. Open data (OD) and online 
presence

Rating value1 84 3 100 5 92 4 100 5 42 2

1.2. Electronic and mobile 
payments

Rating value 331 2 930 4 583 3 1 350 5 347 2

1.3. Number of data sets on the 
OD portal

Pcs. 48 2 66 3 13 1 70 4 79 5

2. Residents Average mark 2.4 3.6 3.3 2.3 3.6

2.1. Social network use Rating value 59 1 91 5 66 2 75 3 88 4

2.2. Internet use as a percentage 
of the population

Rating value 83.7 3 90 4 90 4 78 2 99.3 5

2.3. Level of mobile penetration Rating value 24 3 35 4 52 5 19 1 23 2

2.4. Proportion of computer 
owners

Rating value 74 2 90 5 82 3 69 1 89 4

2.5. Proportion of broadband 
internet subscribers in the 
private sector

% 84.5 4 59 1 64 3 63 2 89 5

2.6. Proportion of residents who 
own smartphones

% 59 2 89 5 56 1 74 3 84 4

2.7. Number of visitors of 
municipal services web-portal

24 2 4 1 148 5 96 4 10 1

3. Sensors and surveillance 
cameras

Average mark 4.8 4.5 3.9 4.2 4.1

3.1. Road traffic Availability Y 5 Y 5 Y 5 Y 5 Y 5

3.2. Public transit Availability Y 5 Y 5 Y 5 Y 5 Y 5

3.3. Parking Availability Y 5 Y 5 Y 5 Y 5 Y 5

3.4. Electricity grid Availability Y 5 Y 5 Y 5 Y 5 Y 5

3.5. Street lighting Availability Y 5 N 0 N 0 N 0 N 0

3.6. Cleaning and waste disposal Availability Y 5 Y 5 N 0 Y 5 Y 5

3.7. Air Availability Y 5 Y 5 Y 5 Y 5 Y 5

3.8.  Exhaust emission control Availability Y 5 Y 5 Y 5 Y 5 Y 5

3.9.  Water Availability Y 5 Y 5 Y 5 Y 5 Y 5

3.10.  Density of CCTV cameras Pcs. / km2 32.2 3 318.1 5 54.6 4 21.5 2 0.008 1

Score 3.2 4 3.3 3.7 3.6

4 and 5 points 2 and 3 points 0 and 1 points
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Among the cities in question, a 
city Wi-Fi have not been built only 
in Sydney and London that may 
have a significant impact on the 
communication capabilities of the 
sensors infrastructure and the entire 
data transfer system in the future.

As to the availability and quality of 
the broadband and mobile Internet, 

Moscow, London and New York are 
the leaders.

1) To assess the readiness of some of elements, 

we have used results of the Networked Society 

City Index rating from Ericsson, and cities are 

compiled on the basis of results (1 to 100) used for 

calculating the position in the ranking. The higher 

the value, the higher the level of the rated indicator.

2) Urban Wi-Fi network points in public 

transport only are not taken into account.

Infrastructure 

Infrastructure Unit Barcelona London Moscow New York Sydney
Value Score Value Score Value Score Value Score Value Score

1. Accessibility Average mark 2.4 3.3 3.6 3.7 2.4

1.1. Density of the city Wi-Fi 
network

Pcs. / km2 5.79 4 No2 1 0.36 3 9.51 5 No2 1

1.2. Share of households with 
internet access

% 70 2 94 5 80 3 67 1 88 4

1.3. Usage and coverage of 
mobile packet communication 
for citizens of the city

% 65 2 95 4 98.6 5 99 5 80 3

1.4. Level of penetration of the 
fibre-optic network

Rating value1 100 5 21 2 51 3 70 4 11 1

1.5. Number of Wi-Fi hotspots in 
private and corporate segments

Rating value 72 2 100 5 97 4 75 3 66 1

1.6. Tariffs for broadband 
Internet connection as a 
percentage of GDP per capita

Rating value 93 1 99 4 98 3 100 5 94 2

1.7. Tariffs for mobile Internet as 
a percentage of GDP per capita

Rating value 74 1 86 2 91 4 89 3 95 5

2. Quality Average mark 2.0 5.0 3.5 4.5 2.0
2.1. Speed of fixed broadband in 
private and corporate segments

Mbps 16 3 25 5 20 4 25 5 15 2

2.2. Network capacity
Values in the 

rating
5 1 84 5 18 3 31 4 6 2

Score 2.2 4.1 3.5 4.1 2.2

4 and 5 points 2 and 3 points 1 point
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A lot of applied technological 
products assisting city authorities 
to use available volume of data to 
the full extent to make decisions are 
realised in Moscow. 

So, one of the most large-scale 
and hi-tech security systems is in 
place in Moscow. The city video-
surveillance system comprises 
the network of videocameras 
and the Single Data Storage and 
Processing Centre. Over 137,000 
cameras cover the transportation 
system, cultural, sporting and social 
facilities. Personnel of the municipal 
services have access to the data via 
the common portal. 70% of crimes 
are identified and solved using 
video-surveillance cameras. The 
lists of cameras are posted on open 
access, any citizen who has become 
a witness of or person involved in 
the incident can use a video record. 
The city video-surveillance system 
includes as well the City Window 
– the opportunity to become a 
witness of the most dramatic event in 
Moscow.

A large-scale programme of 
electronisation of the healthcare, 
which significantly improves the 
comfort of using the public medical 
services, optimises the work load 
and availability of physicians in 

medical institutions has been 
implemented. The unified medical 
information and analytical 
system (UMIAS), comprises the 
communication centre, electronic 
registry, electronic health record, 
prescription, disability certificates, 
laboratory services and personalised 
record-keeping. The project has 
been implemented since 2011 and 
was developed in the framework of 
the “Information City” programme. 
To date, the UMIAS system has 
already connected more than 660 
medical institutions, more than 
21,000 of health workers have been 
registered, more than 8.6 million 
unique patients have been served, 
which makes more than half of all 
residents of Moscow. Thus, UMIAS is 
one of the most large-scale projects 
in the field of health care information 
technologies around the world.

The integrated city transport fare 
system is in place in Moscow. Troika 
card that is used to pay for 47% of 
underground trips and 54% trips by 
land transport has enabled to reduce 
the passenger pick-up and drop-off 
time by 70%. The functionality of 
the card has continuously enhanced, 
opening the access not only to the 
transport features, but also to the 
cultural features of the city: it can be 

used to pay for visit to the Moscow 
Zoo, Planetarium, skating rinks in 
the largest city parks.

More than a half traffic offences 
in Moscow are recorded and 
documented electronically. The 
Mobile Traffic Policeman 
project has enabled to halve (by 
20-25 minutes) the time of accident 
documenting, unclog the roads in the 
city and use the traffic policemen’s 
time more effectively. It is also worth 
notice the smart parking using 
sensors and geoinformation systems, 
smart traffic lights for the traffic 
optimisation. However, the data 
projects have not full-scale spread yet 
and have been implemented in some 
districts only.

Smart technologies have become 
the efficient tool to control the 
performance of housing and 
community amenities services. 
Equipping of over 11,000 units of 
municipal equipment with GLONASS 
geoinformation systems enables to 
identify unscrupulous contractors, 
and photos and video records of law 
violations to identify unauthorised 
garbage dumps.

Another example of using 
technologies in the municipal 
economy is the Centre of Automated 
Law Violation Recording. Currently, 

Moscow
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over 130,000 cameras in 24,000 
yards are already in place in 
Moscow, 7,300 road infrastructure 
facilities are monitored based on 
the information obtained from the 
cameras. The Centre of Automated 
Law Violation Recording and the 
GLONASS-based system of control 
of municipal vehicles is planned to 
combine in the future to automate 
the corrective action process. With 
that, 100 operators capable to record 
up to 30 violations per hour will work 
simultaneously in the system.

There is an integrated automated 
environmental protection system in 
the city. The eco-monitoring system 
comprises monitoring of the noise 
level, quality of air, condition of 
soil, planting, ground and surface 
waters. The results of measurements 
are published online at mosecom.
ru visited by more than 30 thousand 
people monthly, special software 
developers.

The Moscow Government uses 
technological solutions to involve the 
residents in solving city problems. 
The portal gorod.mos.ru has 
provided the opportunity to the 
Moscow residents to participate in 
the city management and become 
the effective tool for monitoring 
the city economy projects. The 
portal connects the city residents, 
authorities and private contractors. 

A report on the execution of a 
resident’s request or complaint shall 
be published within 8 days. 670,000 
users are registered on the portal, 
they helped making about 1m 
decisions.

The Active Citizen electronic 
referendums system was 
launched in 2014. The platform has 
already amounted to more than 1.3M 
registered users that is the largest 
number among the cities analysed 
(to compare, about 20,000 residents 
are registered on the Talk London 
platform in London). 

Another mean for involving the 
Moscow residents in city life is Our 
City geoinformation portal 
created in 2011, which contains 
the information on 118,000 city 
infrastructure facilities. It has already 
helped solving over 1m city problems 
on 185 topics of the city economy. 
The average time for solving the 
problems by the municipal services 
in 2015 was 4 days. 790,000 Moscow 
residents are registered on the portal.

To improve the transparency 
of provision of the public services 
and convenience of their use, the 
municipal services portal (pgu.
mos.ru) started in Moscow in 2010. 
On the portal, one can learn the 
information on the receipt of a public 
service, draw up an application to 
receive a service and receive public 

and municipal services via the portal 
or at some of the multifunctional 
centres. As at the end of 2015, the 
number of registered users exceeds 
5m residents, and the daily traffic of 
the portal is about 25 thousand of 
unique users. To date, 132 electronic 
services are available on the portal 
and their annual growth forecast is 
approximately 10-15%.

The open data portal was 
created by the Moscow Government 
in 2013. The portal store over 
540 of data sets containing the 
information on more than 400,000 
city infrastructure facilities. Over 40 
applications have been developed 
to make the use of portal data more 
convenient. The city residents have 
access in the table or map format 
and the specialist companies in the 
machine-readable format.

However, there are obviously areas 
of city management, within which 
in Moscow, in comparison other 
cities, modern technologies are not 
sufficiently introduced for efficient 
solution of tasks. For example, a lot 
of methods applied in the mentioned 
cities for reduction of negative impact 
on environment and waste recycling 
are not present in Moscow.
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New York is the leader according 
to the evaluation results. Innovative 
technological solutions are actively 
used by various departments of New 
York to solve tasks in their area of 
responsibility. The technologies are 
rapidly used for operative management 
and planning of development in such 
areas as transport, electric energy, 
security environment, healthcare. 

In New York the technological 
solutions, allowing determination 
of priorities from the perspective of 

risks, demand level and other relevant 
parameters in accordance with the 
priorities to optimise processes, were 
developed. Such technologies are used 
to provide city safety, including fire 
safety and in community services for 
waste disposal.

New York is also a leader in 
implementation of innovative 
solutions in healthcare area. In 
cooperation of various medical 
agencies with IBM, Watson Health 
project is being implemented 

allowing to aggregate information 
on health of residents from various 
non-specific (fitness bracelets, smart 
watches, sensors) and medical 
devices, which helps improve quality 
of recommendations, diagnosis 
accuracy and in the same time reduce 
time spent for recommendations 
making and diagnostics.

It is worth mentioning that 
two departments operate in the 
system of city management in New 
York. They are unified centres of 

New York
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integrated analysis of aggregated 
industrial data and analysis-driven 
recommendations making. Mayor’s 
Office of Data Analytics (MODA) 
is a unified centre for collection and 
integration of data from various 
departments. Among the key tasks 
of the department are analysis of 
aggregated data and development 
of certain measures to improve 
urban environment or solve the 
most important problems of the city 
based on the analysis results. The 
Mayor’s Office of Technology 
and Innovation (MOTI) is a 

unified centre for development and 
implementation of coordinated 
strategy of development of city 
technologies and innovations.

Within the initiative on 
improvement of accessibility, 
transparency and accountability 
of the city administration and 
provision of synergistic effect from 
using of data generated by the city, 
the administration of New York 
launched NYC Open Data portal. 
Information on the portal contains 
data generated by almost all agencies 
and departments of the city. Any user 

has an access to the portal.
The authorities of New York 

improve infrastructure of transfer 
and data generation also within 
the framework of realisation of 
the strategy on improvement of 
broadband Internet accessibility 
(Broadband to all, LinkNYC). 
Centre of Urban Science and Progress 
within New York university operates 
since 2012, which without any doubt 
substantially contributes to creation 
and development of professional 
expertise in the area of the data-driven 
city management.
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One step away from New York 
follows London. A broad range of 
applied technological solutions for 
data analysis generated by various 
sources in the city is implemented in 
London. Within “Smart London” plan 
published in December 2013 there 
were realised a number of projects 
from participation initiatives and open 
data to technological laboratories and 
applied solutions in different areas of 
city life.

The data are used most rapidly 
for making decisions considering 
transport management in London. 
Based on the integrated system of 
transport fees payment Transport 
for London performs planning of 
routes of public transport, address 
informing city residents in case of 

repair works. London transport 
administration publishes open data 
including ones collected in the real 
time mode. Moreover, the published 
data obtained from different 
operators from various sources are 
standardised by Transport for 
London and then published on 
open data portal (Unified API) to 
be used by third parties, primarily 
by software and transport mobile 
applications developers.

As participation initiatives Tall 
London platform and Vox Box tools 
are implemented, through them the 
residents can participate in the city 
management. 

Since 2010 open data portal 
London DataStore operates in 
London. There are published data 

from various functional departments 
of city administration, districts, etc. 
Within realisation of events of “Smart 
city” plan, the platform, which will 
aggregate all available on London 
DataStore functional and territory 
data, analyse them and visualise in 
3D format, is being developed. 

To stimulate growth of 
competencies and expertise in the 
area of urban informatics Digital 
Business Academy was established 
in partnership with Tech City UK 
and University College London 
(UCL). There is also a subdivision of 
European Institute of Innovation and 
Technology operating in London, 
ICT Labs, determined to develop and 
implement technological solutions in 
the area of city management. 
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There is a large infrastructure 
created for development of data-
driven city concept. It is worth 
mentioning that due to lack of all-
city government body a majority 
of issues of the city management 
are regulated on the level of New 
South Wales state. Moreover, 
active measures for development 
of information and communication 
technologies are taken on the level 
of the government of Australia.

NSW Ministry of innovation and 
better regulation has developed 
ICT improvement strategy. NSW 
Data Analytics Centre within the 
framework of the Ministry, whose 
objective is to organise efficient 
exchange of data among agencies 
and collection of information 
to adopt strategic management 
decisions. 

Creating an environment, 
which would stimulate growth of 
innovation projects, the authorities 
widely use concept of open data. 
The platforms for use and exchange 
of data among citizens, business 
subjects and state are established 
in all areas of city management. 
National Map, AREMI (the 
Australian Renewable Energy 
Mapping Infrastructure), CDO 
(Climate data online), NSW 
Bionet are platforms of access to 

state space, climate and ecological 
data, source of data for software 
developers and also an efficient 
applied tool for planning, monitoring 
and support of business projects. 

Private and public medical 
organisations also use big data 
in their work: eHealth platform 
accumulates, stores and delivers 
access to information about health 
and medical history of residents. 
Based on big data there performed a 
forecast of load on medical services 
and planning of their work: Patient 
Admissions Prediction Tool 
(PAPT) provides 90% accuracy of 
forecasts. Efficiency of educational 
programmes, quality of the obtained 
data, their being demand on the 
market and level of satisfaction of 
employers are also evaluated using 
state of art technologies of data 
analysis.

Research and development 
in the ICT area are conducted 
by the following competencies 
centres: NICTA (National ICT 
Australia), CSIRO (Commonwealth 
Scientific and Industrial Research 
Organisation), scientific research 
centre Data 61. In close cooperation 
with public agencies these 
research centres develop tools 
based on data analysis allowing 
to control amortisation of the 

municipal services (Water pipes 
failure prediction, Structural 
health monitoring) and state of 
environment (Air quality prediction), 
model tourist flows (Strategic 
Travel Model), coordinate actions 
under conditions of emergency 
situation (Emergency Situation 
Awareness, Predicting bushfire 
spread, Rapid Impact Assessor, 
Bushfire House Surveyor), manage 
traffic (TrafficWath, Smart Motorway 
project, Data Driven ITS). 

It is necessary to emphasise that 
Sydney has been on the cutting 
edge of development of traffic 
management technologies for more 
than 50 years. In 1963 there was 
developed the first intellectual 
system of management of traffic 
flows based on sensors – Sydney 
Coordinated Adaptive Traffic 
System (SCATS). Since that the 
system has been continuously 
upgraded. Now it is used in more 
than 27 countries worldwide.

Sydney
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Since 2012 in Barcelona 
the city authorities undertake 
active measures to implement 
technologies for tasks of operative 
management of the city and 
planning of the city development. 
Technological solutions are 
implemented in all areas of the city 
life: transport, community services, 
security, healthcare, environment 
and other.

In Barcelona technological 
solutions to improve efficiency of 
use of resources and work of city 
infrastructure are implemented 
very actively, the projects of 
smart lighting, smart electricity 
grids, system of remote control 
and control over water resources 
(fountains, irrigation systems), 
smart system of waste disposal are 
realised. In the area of transport a 
new data analysis-driven system 
of bus routes (ortogonal bus 
network) was developed, smart 
traffic lights for optimisation of 
traffic in the real time mode were 

installed, there also functions a 
smart parking system allowing to 
find a free parking place and book 
it online.

Technological infrastructure in 
Barcelona is a three level system. It is 
based on the whole complex of data 
sources including a large number 
of various sensors. On the second 
level there is a platform collecting 
data coming from various sensors 
and standardising them for further 
processing, it is called Sentillo. On 
the top of its technological structure 
there functions a unified horizontal 
processing, data storage and analysis, 
and City OS. Moreover, information 
from platforms Sentilo and City OS 
is open and accessible for use by third 
parties.

The government of Barcelona 
implemented a number of measures 
for modernisation of the city 
infrastructure to provide readiness 
to integrate model of data-driven 
city management. Within the 
framework of development of 

the city Wi-Fi, to date there have 
been installed 590 spots among 
them 220 in parks. Until 2016, it is 
planned to provide all buses and 
underground with Wi-Fi network 
and finally achieve a number of 
1520 new Wi-Fi spots. In 2012 
there was realised a coverage of 
the whole city with fibre network. 
Fulfilling Internet of Everything – 
IoE concept and Internet of Things 
– IoT, to create connections among 
data, processes, infrastructure and 
residents, there were installed a lot 
of sensors. 

To develop competencies in 
the area of urban informatics 
and analysis of data, there 
were implemented a lot of 
initiatives to educate residents 
and accumulate technological 
expertise thanks to creation 
of innovative, competencies 
centres, etc. Educational centres 
for the residents in a format of 
innovative laboratories Fabrication 
Laboratories work in Barcelona. 

Barcelona
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Within framework of Knowledge 
Society Plan it is planned to 
conduct seminars and courses to 
improve level of technological 
literacy and knowledge considering 
the implemented technological 
solutions among residents. 

To provide support to innovative 
startups and accumulation of 
technological expertise, ESA 
Business Incubation Centre 
Barcelona was established in 2014. 
In 2015 Catalonia government 
and Barcelona administration 
in partnership with Eurecat 
Technology Centre and Oracle 
have established a competencies 
centre specialising in big data – 
The Big Data Centre of Excellence 
Barcelona. The centre is committed 
to create innovative platform 
for promotion of big data use, 
introduction of technologies in the 
area of big data and provision of 

expert assistance to business. In 
2016 it is planned to open Cisco 
innovation centre for Internet of 
Everything in Barcelona. Moreover, 
universities and business schools 
of Barcelona offer a large number 
of educational programmes with 
big data analysis disciplines, 
introduction of technologies for 
city management and other related 
fields.

Creation of open and transparent 
information environment is one 
of the priorities of Barcelona in 
integration of data-driven city 
concept. Barcelona administration 
launched an open data portal 
OpenDataBCN, where more 
than 200 sets of data are published. 
Based on the information from 
the portal there were developed 
mobile applications. The ones worth 
mentioning are App&Town, it 
helps to construct and plan routes 

of moving around the city, and SOS 
info, storing information on resident’s 
(allergy, illnesses, and emergency 
contacts) and shows the closest 
medical organisation.

To improve transparency of the 
city management there was launched 
Barcelona Open Government 
portal, where initiatives for 
engaging citizens in solution of the 
city issues are realised. To improve 
convenience of public services receipt 
by the residents, there were created 
City Council allowing receipt of a 
range of services, provided by public 
agencies, remotely, and mobile kiosks 
(OVAC) installed, where one can 
receive various certificates, publish 
a complaint, receive necessary 
information.
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Components of data-driven cities 
concept

As a result of the study, we identified 
the optimal characteristics of elements 
of the DDC concept, namely: control 
facilities, technologies and data 
themselves.

We could answer the following 
questions:

• what is the required technological 
infrastructure for the effective data 
handling;

• how should the authorities define 
the targeted measures to increase in 
amounts and improve the quality of 
data;

Successful system providing city 
functioning based on DDC concept, 
may be divided in three technological 
levels. 

The first level is infrastructure pro-
viding collection of data within the 
framework of city. This level includes 
technologies and solutions allowing 
collection and transfer data for their 
further processing and analysis. The 
following may be examples of the 
data sources: temperature sensors 
and air purity, cameras, reading 
devices in public transport, mobile 
phones of ordinary citizens, registers 
of citizens appeals to public agencies, 
etc. In other words, they are all data 

sources in urban environment. In 
addition to this, a majority of experts 
share the same opinion that data 
infrastructure standardisation and 
their integration in a unified system 
significantly simplifies further usage 
and processing of data. An example 
of system integrating data collection 
infrastructure is Sentillo, the system 
used in Barcelona. 

The second level of the system 
is tools for storage, analysis and 
processing of data collected by the 
system. These tools allow interpret-
ing data, make forecasts on their ba-
sis, identify interconnection between 
different data ranges. 

The third level of the system 
serves for exchange of data among 
all interested parties and adoption of 
solutions based on the analysed data. 
This level includes platforms with 
open data and tools of data visualisa-
tion (dashboards) applied by the city 
administration for control over the 
city management system. This level 
may also include automated systems 
of response to events in urban envi-
ronment (e.g. smart traffic lights). 

Functionally compatible informa-
tion platforms generating stand-
ardised data, which then become 
open, help improve efficiency of the 
implemented applied technological 

Components of DDC concept

Communications  
and interaction Data Technologies and 

infrastructure

DDC

Effect from implementation  
of solutions based on data

• what is the key element in 
the organisation chart required 
for the successful data-based city 
management;

• what is the effect of introduction 
of technologies both at the individual 
function level and for the entire 
industries of the city economy.

1. Three levels of technological infrastructure
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solutions for the city management 
and allow creation of a united ecosys-
tem for information city.

The key characteristics of the 
information platform of the Smart 
city are
1. Standardised and open data

• Compatibility with international/
European/Russian standards

• Open 
• Module structure which can 

be used for various purposes/by 
different departments/cities

• Free access to the platform by 
external users

2. Horizontal
• An ability to integrate different 

information flows
• An ability to provide 

compatibility of different 
technologies, devices and systems

3. Adaptable
• Scalable in accordance with 

volumes accumulation
• Failure-proof
• Able to adapt to new versions of 

technologies
• Provides security of stored data

Data is a major content feed-
ing Data-driven city system and, 
at large, their volume, quality 
and diversity impact quality of 
decisions made based on them. 
In addition to this, being aware 
of importance of data in decision 
making, the cities more often 
try to have proactive influence 
on urban environment to obtain 
necessary data. Initiatives of the 
cities in the area of data are often 

expressed in city strategies of 
data development, e.g. Data for 
London, A City Data Strategy. 

Initiatives on provision of a city 
with data and work with them 
may include the following issues:

• In which areas does the city 
need data?

The data help the city admin-
istration improve quality of city 
management, timely responding 
to challenges faced by the city. 

Therefore, the city administra-
tion can initiate generation and 
collection of data directly in the 
areas, requiring the most effi-
cient decisions to be made.

• From which sources is the 
city going to obtain data?

The data within the city may 
be generated and owned by a 
large number of participants of 
the city life: federal or municipal 
agencies, telecommunication 

Data sources

Use of results

Processing, storage and data

Sensors

Dashboards

Big data

KPI

Data distribution

Information systems

Open data

Analysis tools

2. City data
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One of the key organisation 
components of a data-driven 
city is a city competencies centre 
(city analytical centre), that 
may coordinate and initiate 
implementation of data-driven 
solutions within framework of 
functional departments of the city 
(transport department, healthcare 
department, etc.). An example of a 
successful centre of competencies 
may be MODA (Mayor’s Office of 
Data Analytics) established in New 
York.

Moreover, a basic condition for 
creation a successful data-driven 
solution is close interaction of 
functional department having deep 
knowledge of a particular area 

of city life and essence of work of 
the city administration agencies 
within this area, and analytical 
centre having competencies of 
data analysis and set of tools to 
solve actual tasks. Therefore, the 
process of interaction of functional 
department and analytical centre 
may be described as follows:

• Identification of a problem 
and initiation of the project: the 
functional department identifies 
a problem or area requiring 
improvement and assesses a 
potential effect of solution of 
this problem. The functional 
department contacts the analytical 
centre on an issue of the project 

initiation. A joint project team is 
formed.

• Hypothesis formation and 
identification of required data: the 
project team forms hypotheses to 
be used as a basis for the problem 
solution. The set of data required 
to check the existing hypotheses, 
their availability and methods to 
obtain them are identified.

• Data analysis and hypotheses 
check: the project team shall 
analyse obtained data and test 
formed hypotheses on solution of 
the set tasks. In case of hypotheses 
confirmation the project team 
together with the functional 
department assess significance of a 
potential effect of implementation 

companies, community services 
companies, Internet resources 
and other commercial companies 
and public unions and individu-
als. To perform efficient work on 
data collection, the city adminis-
tration must build partner rela-
tionship with key organisations 
providing the data.

• What data is the city going 
to collect?

Identification of types of data 
the city needs to improve ef-
ficiency of decision making is 
required to determine work 
flow of the city authorities with 
them. Each type of data includes 
particular requirements to their 
obtaining, storage and process-
ing:

o Open data are data not hav-
ing limits of use. They may be 
derived from private and public 

sector.
o Private data are data includ-

ing personal ones generated and 
owned by individuals or compa-
nies.

o Commercial data are data 
generated within framework of 
commercial activity. They may be 
of private and public nature.

o Data of sensors are data col-
lected using sensors or devices.

o Crowdsourcing data are data 
provided by the city residents on 
a voluntary basis.

• How to tell people about it?
The issue of correct commu-

nication on data-driven initia-
tives implemented by the city 
is especially important when 
using personal data of residents. 
The city authorities shall in-
form the residents and obtain 

their support in such initiatives 
which may significantly improve 
efficiency and create image of 
modern and technological place 
of living for the city. 

3. Interaction of the city authorities
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of the initiatives based on the 
tested hypotheses.

• Solution automation: the 
project team develops a set of tools 
for automation of the set tasks 
including software and equipment. 
Pilot testing and implementation 
plan of the solution shall be 
adopted.

• Solution implementation: 
the developed solution shall be 
implemented in accordance with 
the plan approved by the city 
administration.

However, in a lot of cases the 
functional departments do not 
use this approach due to bad 
knowledge of modern information 
and analytical systems or in-born 
resistance to accept changes within 
the area of their responsibility. 
Such problems can be solved 
using educational programmes 
within functional departments, 
formation of new analytical 
package solutions (e.g. conduct of 
audits based on factor analysis) and 
setting appropriate performance 

indicators for the management of 
the functional department.

One of the key issues when im-
plementing data-driven solutions 
is assessment of an effect from the 
implemented initiatives. In the mean-
time, a potential effect from their 
implementation can be divided into 
three components:

• Direct effect of initiative is an 
operative or economic effect of a 
particular project obtained directly 
by the project participants.

• Synergistic effect of a range of 
initiatives is an effect provided by a 
set of data-driven solutions and influ-
encing a particular area of city life.

• A general effect on society and 
economics is a cumulate effect on 
standard of living of residents influ-
encing directly participants and users 
of the data-driven solutions an all 
residents of the city.

Evaluation of effects of each level 
requires a special approach to deter-
mination of actual borders of the pro-
ject, target indicators and methods of 
their calculation. Therefore, it is very 
difficult to compare an economic ef-
fect of particular initiatives within a 
single city to the similar indicators in 
other cities due to their subjectivity.

The maximum accuracy may be 

4. Expected effect from implementation – driven solutions

achieved when calculating direct ef-
fect of the initiative in which invest-
ment and expected profit are limited 
with the framework of one project. 
However, in opinion of the experts 
community, the most important from 
the application perspective is the sec-
ond level effect integrating results of 
the range of initiatives within a frame-
work of a single direction (transport, 

healthcare, etc.). The results of this 
level in particular are the most visible 
and significant for city residents, as 
they are connected with a particular 
area of their life and interaction with 
urban environment. Moreover, the 
solutions within one direction often 
intersect and their cumulate effect 
happens to be greater than planned 
one from each individual solution.

Direct  
effect of an 
initiative

Synergistic effect  
of a range  

of initiatives 

A general effect  
on society  

and economics 
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The involvement of residents 
in city management using 
information systems is 
becoming a trend in most 
developed cities around 
the world. Today, many 
such projects have been 
implemented.

Talk London in London
For example, London City Hall 
introduced the “Talk London” 
platform, available in website 
format and on a mobile application. 
Registered users can participate 
in surveys suggested by the city 
administration. Polls can be various 
in nature: a poll on the length of 
residence in London, on the level of 
satisfaction with crime levels in the 
area the user is residing, or a question 
on whether it is worthwhile making a 
street one-way. The surveys’ data are 
used to adopt resolutions related to 

various areas of city life. Therefore, 
the survey participants have direct 
influence on resolutions regarding city 
issues.

Users do not only take part in polls, 
but also have the opportunity to put 
forward ideas to improve life in the 
city. All ideas are then considered 
by the city administration. The most 
interesting suggestions can also then 
be put to a vote among Talk London 
users.

Similar projects involve city 
residents in adoption of the most 
important resolutions related to 
living in a city. It increases the level of 
satisfaction of residents and improves 
level of confidence in the city 
administration. It can also be used to 
determine trends in public opinion to 
be taken into account when forming 
an urban development programme.

Cases description

Electronic referendums system
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Active citizen 

More than…
1.3 million 
people

1700 
questions 50 million votes

9 prestigious Russian 
and international 
awards were received 
by the «Active Citizen» 
project

The «Active 
Citizen» app 
is among the 
top 50 apps 
in the world 
in the «Social 
network» 
category

Active citizen in Moscow
On 21 May, 2014, at the initiative 

of the Government of Moscow, the 
“Active citizen” system of electronic 
referendums was launched in 
Moscow.

This system is an electronic 
platform within which the 
Government of Moscow submits to 
vote issues related to living in the 
city. Among the main tasks of the 
project is obtaining residents’ opinion 
on current issues connected with 
the city development. Therefore, 
the Muscovites can influence the 
resolutions adopted by municipal 
authorities. The surveys of the “Active 
citizen” can be divided into three 
categories: general, subject-specific 
and district level. At the moment, 
the voting function is available on a 
mobile application for smartphones 
and on the official website of the 
project.

An advantage of the project is that 
the system guarantees transparency 
and integrity of the voting results, 
because:

• registration of each new user 
is linked to a phone number, which 
eliminates the possibility of driving 
up votes;

• there is the guarantee of realising 
results of each vote, which are 
published on the project’s website.

From the moment of the project’s 
realisation, more than 1.3 million 
people took part in votes leaving 
more than 50 million opinions on 
various issues. During the project the 
voting took place for more than 1700 
issues.

Thanks to voting by residents, 

more than ten new bus routes were 
introduced in the capital, design of 
new stations selected, e.g. Solntsevo 
and Novoperedelkino. There was 
also a large-scale set of activities 
for planting of the city house yards, 
during which around 140,000 trees 
and bushes were planted, more than 
10 kilometres of bicycle tracks in 
city parks and over 225 kilometres 
of ski paths were built, the list of 
streets to be improved and means of 
their improvement were determined 
within “My street” project. The voters 
influenced the way of life in the city, 
e.g. there were votes on working 
hours of hospitals and clinics, and 

the issue of speed limits within the 
Boulevard Ring was discussed, etc.

Due to the fact that the vast 
majority of the voters are smartphone 
users, there is a problem connected 
with a lack of presence of senior 
adults on the website. This affects a 
representativeness of sample among 
Muscovites.

To solve this problem the project 
organisers arrange lectures for senior 
adults and courses, where citizens are 
taught how to use software required 
for participation in the project.
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Another mean for involving 
the residents in resolution of 
city issues is creating special 
portals and applications 
that enable to report the 
problems existing in the 
city. Indeed, cities nowadays 
are developing and growing 
quite rapidly that makes 
the management of all city 
processes more difficult. 
Therefore, city residents 
may be dissatisfied with the 
rate or quality of solving 
some or other issues of the 
city economy. The timely 
informing and control 
by the residents make for 
the soonest solving such 
problems.

Love Clean London in 
London
The Love Clean London 
application created in 2011 to 
control the cleanness in the city 
enables residents to report on 
graffiti, waste left, vandalism 
acts, in particular with photos. 
All complaints received are 
marked on a map, information 
on the corrective action based 
on the complaints is available 
online. This enables the residents 
to get a feedback on their 
questions, and the city districts 
to reduce the costs and improve 
the effectiveness of city cleaning.

NYC311 in New York
The New York residents can also 
send text and voice complaint 
messages to the official web 
portal, in particular, using the 
NYC311 mobile app. Residents’ 

complaints related to the city 
infrastructure, transport, 
healthcare, environment and 
other issues are communicated 
to the relevant agencies. The 

residents can track the status of 
their application and control the 
execution of the filed complaints.

System for collection of complaints on city economy 
issues
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Our City portal 

One in 20 Muscovites participated in 
the «Our City» project in 2015

More than 1 million problems were 
resolved since implementation of 
«Our City» project

Our City portal enables the residents to report a 
city problem to the responsible authority within 
1 minute

Our City portal in Moscow
The Our City geoinformation 
portal was created in Moscow in 
2011 to involve the residents in the 
provision of urban amenities, to 
advise the existing problems to the 
executive bodies and to manage 
the city systems more effectively.

The portal enable to inform the 
relevant authority on a specific city 
problem within 1 minute. With 
this, the city administration has 
the additional opportunity to track 
the quality of work of management 
companies and contractors 
engaged in the provision of 
urban amenities, and to perform 
corrective actions in the work 
of local authorities. Reports on 

the work done are posted on the 
portal within 8 days of filing the 
complaint (the average time of 
processing requests was 4 days 
in 2015). A request may be sent 
again in case of dissatisfaction 
with the problem solution. In 
such a case the officials shall be 
personally responsible for solving 
the outstanding problems.

Volunteers check the quality of 
execution of the requests. They 
also help filing requisitions offline 
to the residents who do not use 

Internet that enables to avoid a 
problem of considering opinions of 
only a certain group of public.

So far, 680,000 people have 
already used the portal, and 
since the project launch, over 
1m problems were solved in 185 
various topics of the city economy 
and infrastructure.

System for collection of complaints on urban 
amenities and environment
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Introduction of technology in 
Russia

Today in Russia there is an unified 
medical information and analytical 
system (UMIAS), combining such 
services as communication centre, 
electronic registry, electronic health 
record, electronic prescription, disa-
bility certificates, laboratory services 
and a personalised account.

This project was developed in 2011 
and implemented by the Department 
of information technology of Moscow 
together with the Health Depart-
ment of the city of Moscow in the 

framework of the “Information city” 
programme.

To date, the UMIAS system has 
already connected more than 660 
medical institutions throughout the 
city, more than 21,000 of health 
workers have been registered, more 
than 8.6 million unique patients have 
been served, which makes more than 
half of all residents of the capital. 
Thus, this project is one of the most 
ambitious projects in the field of 
health care information technologies 
around the world.

The advantages of the UMIAS 

system include enabling managing 
flows of patients, contains outpa-
tient integrated medical record, also 
keeping consolidated management 
records and personalised accounts of 
medical assistance, making on-line 
appointments, rescheduling appoint-
ments and check-in without prelimi-
nary cancellation, obtaining medical 
certificates, finding the nearest clinic 
nearby place of residence and much 
more. In addition, the system con-
tains information about the workload 
of medical institutions and the de-
mand for doctors and allows manag-

The electronization of medical 
services in large cities is ac-
tively expanding, the purpose of 
electronization is to improve the 
quality and accessibility of health 
care provided to the urban popu-
lation, as well as to upraise the 
efficiency of managing the health 
system in metropolitan areas 
using information and telecom-
munication technologies.

Electronization in health services is 
being realised by converting the largest 
part of documentation turn-over into 
electronic format, creating conditions 
for standard applying to the clinic (reg-
istration/check-in to doctor, get on-line 
help, and so on) by means of electronic 
devices, arrangement of data collection 
and storage in electronic media, as well 
as automation of medicines provision.

The advantages of electronization 
in health care services:

For patients:
• Medical services are becoming 

more accessible to the public.
• Accelerates the process of customer 

service.
• More flexible arrangement of 

visit to doctors and obtaining the right 
specialist.

For medical institutions:
• Physicians get rid of paper routine.
• Physicians always have access to 

data about a patient, the history of his 
diseases and medicines he takes.

For the municipal administration:
• System provides the municipal ad-

ministration with reliable and efficient 
tool for analysis of medical institutions 
activities.

• The administration gets an option 
of more efficient resource manage-
ment.

• Transparent reporting and plan-
ning for future purchases.

• Cost saving for the city budget.
Electronization in the field of medi-

cal services is widely used around the 
world. Let us take a look at some 
examples:

VistA in New York
USA – VistA medical information sys-
tem. The system provides medical care 
to 4 million veterans, employs 180,000 
employees in 163 hospitals, 800 clinics 
and 135 nursing homes.

InfoWay in Canada 
The system provides management of 
medical data supported throughout the 
life of a patient, secure access to data, 
data sharing by many organisations 
and agencies ensuring accessibility of 
health services for people in rural and 
remote areas.

UMIAS
80% of medical 
institutions were 
included in the system 
in the first 3 years of 
work

132,000 unique users were 
registered on the mobile UMIAS 
app in the first six months of 
work in 2015

More than 10.5 
million prescriptions 
were issued with 
the «Electronic 
Prescription» service in 
2015

Health System Electronization
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ing medical registers, solving medical 
and organisational tasks relating to 
different categories of citizens, those 
with certain diseases.

In particular, within the project 
there is a system of electronic prescrip-
tions, which in the first 3 years of op-
eration in the city has been deployed 
by more than 80% of medical institu-
tions. In this system, the information 
about patient, physician and clinic is 
generated automatically. The doctor 
may choose a medicine and dosage in 
a special software application. At that, 
he also sees his colleagues’ prescrip-
tions, which is important in order to 
avoid contraindications in concomi-
tant administration of medicines. He 
also sees the availability of medicines, 
which the patient can immediately get 
in pharmacy of the clinic. He presses 
buttons “sign”, “save” and “print”. 
Next, the doctor signs the printed rec-
ipe and gives it to the patient together 
with a note about availability of the 
prescribed medicines in contracted 
pharmacies. Then the patient comes 
in a pharmacy, shows his ID document 
(it may be an insurance policy, social 
card, or UEC – unified electronic card) 
and thereby authorises the access of 
the pharmacy to his prescriptions. The 
pharmacist enters information about 
medicine issue in UMIAS, which also 
allows controlling demand for certain 
medicines in the region.

Moreover, the analytical subsystem 
of UMIAS is able to collect and ana-
lyse data on patients visits to medi-
cal institutions of the city, including 
demand for certain specialists, their 
workload and the length of queues 
in real-time. As a result, there is a 
challenge to make decisions about 
changes in staff of various institu-

UMIAS

tions, as well as to make a redistri-
bution of specialists and patients 
between the hospitals.

Since the start of the project, due 
to option of personal registration the 
queues to doctors have been halved 
an average, the operation of outpa-
tient centres is arranged in a proper 
order, and the procedure for obtain-
ing prescriptions became quicker. 
Moreover, the introduction of this 
system has allowed cost savings by 
reducing the number of printed docu-
ments to 18.6 million roubles per 
year (it is a cumulative value of sav-
ings by avoiding printing operations 
and for maintenance of a printer), 
and also reducing staff time for filling 
out paper documents (by calculating 
saved man-hours, reduced costs in 
medical institutions of the city are 
not less than 630 million roubles).

The prospects in development 
of the UMIAS in 2016 – 2018 are, 
as follows:

• Further introduction of electronic 
services for reducing paperwork.

• Projects in the medical educa-
tional institutions for training young 
specialists to operate the system.

• Combination of UMIAS and 
emergency/ambulance information 
system in order to open access to 
information about patients to these 
specialists.

• Development of the system for 
analysis of information on availabil-
ity of medical care in different parts 
of the city and its relation to various 
indicators.

• Monitoring of various issues 
emerging in the medical institutions 
of the city in real-time mode.

Benefits of 
UMIAS:

Management 
of patient 
flows

Consolidated 
management 
report

Personal 
online medical 
record

Receiving 
information

Integrated 
out-patient 
medical card

Online 
appointments

Managing 
capacity 
at medical 
institutions

queues to first level 
doctors halved as a 
result of introduction 
of online registration

More than... 
660 medical 
institutions

21,000 
medical 
workers

8.6 million 
unique  
patients

Data-driven cities (DDC) 53



As current practice shows, 
functioning common centres for 
the collection and analysis of 
data in the system of municipal 
administration, making 
recommendations based on 
data analysis, strategy centres 
for introducing technological 
initiatives and development of 
innovations increases the success 
of the implementation of the city 
concept based on data. Due to 
the synergistic effect achieved 
through collation of fragmented 
sectoral data of various functional 
departments and their further 
analysis, it is possible to achieve 
a substantial improvement in the 
quality of decisions based on data.

Benefits of introducing a single 
data collection centre and analysis 
system of city management:

• It does not require extensive 

introduction of costly technologies 
(e.g. installation of sensors and 
detectors on the city streets), 
because it allows to efficiently use 
the information which is already 
available.

• It does not require fundamental 
changes in the actions of the 
various bodies, as the work of the 
Department is rather aimed at 
verification of priorities in the work 
of other departments of municipal 
administration.

• The level of technological 
development of the city does not 
directly affect the success of a 
project; the most important thing 
is the desire of the city authorities 
to improve the work of municipal 

structures.
• The decisions taken by this 

Department allow implementing 
changes in the city management 
within quite short periods of time.

MODA, or the Mayor’s Office of 
Data Analytics, created in 2009 
in New York City, is an urban 
analytical centre, which collates 
and analyses data from a variety 
of city departments in New York. 
Thanks to the work of MODA, the 
city authorities are able to make 
decisions more effectively in the 
fight against crime, and provision 
of public safety and quality of life of 
the city population. 

Based on data analysis, MODA 
prioritise the development of the 
municipal system, and ways to 
improve efficiency and effectiveness 
in the provision of urban services, 
enforcement of laws, as well as 
transparency of the city authorities.

The initiator of the creation 
of MODA was New York’s 108th 
Mayor, Michael Bloomberg. He 
suggested that the benefits of data-
based decision-making with the 
use of technology in the financial 
sector and may be observed in the 
administration of the city.

We can distinguish five primary 
directions of the initiatives, which 
MODA deals with:

1. Support of the city’s functions 
by communication with other city 
agencies

One of the most famous resolutions 
adopted in this direction was a 
model based on data analysis, 
which allows forecasting the 
probability of fire breaking-out in 
residential accommodation. The 
result of work of this model was a 
change of priorities in conduct of 
fire commission in the city, which 
allowed reducing the number of 
fires occurring. Further similar 

Aggregation of disjoint industry data from 
various departments allows for a significant 
improvement in quality of data-based decision 
making

Data analysis centres in the system of city management

Mayor's Office of Data Analytics in New York
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Mayor’s Office of Data 
Analytics was created in 
2009 in New York City

models were applied in other cities 
worldwide (e.g. London).

2. Data transfer
In cooperating with the 

Department of Information 
Technology & Telecommunications 
and Mayor’s Office of Operations, 
there a platform was established 
for exchange of data among 
various departments (DataBridge), 
combining data from 50 different 
sources of 20 various agencies and 
third party organisations.

3. Emergency situation reaction
Data analysis on consequences of 

hurricanes (e.g. hurricane Sandy) 
allows having control over provision 
of the population suffered losses with 
all necessary means.

4. Economic development
Creation of various resources to 

support small and medium-sized 
enterprises.

5. Open data
An open data portal (NYC Open 

Data) currently containing more 
than 1350 sets of data has been 
created, which is available to anyone 
interested.

The Mayor’s Office of Technology 
and Innovation (MOTI) is engaged in 
the development and implementation 
of a strategy for technological 
development in the city. MOTI 
addresses issues of city-wide 
coordination and cooperation in 
the field of technologies, playing a 
bridging role, and advising various 
departments and agencies on 
innovation. The mission of this office 
is to turn New York into the most 
innovative city in the world. 

Based on cooperation of this 
Department with various others, a 
whole range of initiatives connected 
with diverse areas of life was 
implemented, such as:

• Midtown in Motion is a control 
over moving traffic received from 
sensors in real time mode, which 
allowed improving time spent on 
the road by 10% from the moment 
of the start of implementation of 
this programme (together with the 
Department of Transport).

• LinkNYC is an installation of over 
7500 elements of communication 
structures on the city streets allowing 
residents to obtain access to free 
Wi-Fi, telephone network (internal 
calls and calls to emergency response 
services), as well as an opportunity 
of free recharge of mobile device 
(jointly with Department of 
Information Technology & 
Telecommunications).

• Monitoring of level of air 
pollution from transport and 
construction works other activity in 
various city districts (jointly with 
Department of Health and Mental 
Hygiene and University of New York).
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The problem of control over 
vehicular traffic and management 
of traffic flows is one of the most 
important nowadays. Increase 
of number of vehicles on the city 
roads due to urbanisation and 
improvement of accessibility of 
private cars to the population 
causes a range of unfavourable 
consequences connected with the 
organisation of road traffic and 
accumulation of cars on the roads 
and traffic jams, and environment 
pollution caused by exhaust 
emission to the atmosphere.

To solve these problems the 
system of adaptive control over road 
traffic (or “smart” traffic lights) is 
introduced. The operation of such 
system is such that based on the 
information collected in the real 
time mode from sensors installed in 
road base, traffic lights automatically 
regulate time of various signals 
triggering depending on intensity of 
traffic flow and density of traffic. 

Use of such system for regulation 
of road traffic in the city has several 
advantages. First, use of the system 
requires minimum human assistance, 
which allows reducing operation 
expenses of the city for regulation of 

road traffic. Second, the adaptive 
regulation of operation of traffic 
lights allows reducing the time of 
vehicles en route. This, from one 
point of view, has a positive impact 
on environment, reducing emissions 
of harmful substances produced by 
cars, and, from the other, reduces a 
number of late comings and delays en 
route, which on the whole improves 
efficiency of the residents’ work and 
functioning of the whole city.

The systems of “smart” control 
over road traffic are nowadays quite 
popular and present in a lot of large 
cities worldwide. As early as in 1972 
similar system was introduced in 
Sydney at the National symposium 
for road safety and since that has 
spread not only over the whole 
Australia but in the whole world. 
For example, in Barcelona similar 
systems functions in order to improve 
time of arrival of firefighting cars, 

changing for this system of traffic 
lights signals operation. Adaptive 
traffic lights operate on some mains 
in Moscow, this has already allowed 
increasing the speed of vehicular 
traffic in evening rush hours by 4%. 
Analogous system functions in New 
York, where traffic lights signals 
change based on information on 
movement of public transport in 
order to reduce a number of late 
comings. 

Adaptive system of control over vehicular traffic 

Adaptive traffic management system was 
introduces in 1972 at National Symposium for 
Traffic Safety in Sydney, and has since than 
spread worldwide
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Adaptive control system of road 
traffic in Sydney (SCATS – Sydney 
Coordinated Adaptive Traffic 
System) was developed as early 
as in 1970s based on the works by 
Arthur Sims. Currently this system 
is installed on 37 000 intersections 
worldwide in 27 different countries. 
In Australia a greater part of 
intersections is already equipped 
with this system (around 11 000 
intersections).

SCATS is a complex system of 
technical tools and software, which 
based on information about number 
of flows of vehicles on intersections, 
allows adapting traffic lights 
signals duration. Data on quantity 
of vehicles are received from loop 
detectors in-built into road base, in 
special metal boxes with which they 
are connected. From these boxes 
the information is sent to regional 
computers which have an opportunity 
to simultaneously process information 
from 128 different intersections in 
the city. Computers combine obtained 
information with programmed data 
and, therefore, allow the system 
of traffic lights to adapt to changes 
in cars flow in the real time mode 
without participation of a traffic 
controller and change operation of 
traffic lights signal depending on 
selected priorities of approaching 
vehicles. 

Moreover, the system does not 
require further researches or 
changes of plan of road traffic in a 
manual mode, but works completely 

Adaptive traffic 
control system has 
been installed on 37 
thousand crosses in 27 
countries

automatically, although it leaves an 
opportunity of manual regulation, e.g. 
in case of emergency situations. There 
are also opportunities of isolated work 
of traffic lights on a single intersection 
and coordination of operation of 
different intersections with fixed 
system of signals turning on and using 
an adaptive system. In addition to 
this, the information from regional 
computers is also sent to operation 
centre of road traffic, which performs 
monitoring of system operation on 
the whole and determines necessity of 
manual intervention in the system, if 
required.

For the system operation the 
information on distance between 
vehicles in seconds (space time), as 
by empiric method it was identified 
that this indicator is in inverse relation 
to density of road traffic, which 
may cause accumulation of cars on 
roads. Based on this information, an 
estimation of a range of indicators 
is performed such as degree of 
saturation, car equivalent flow and 
other, based on which an optimal 
duration of a cycle of traffic lights 
operation is determined. In addition 
to this, it is worth mentioning that 
the greatest accumulations of cars 
happen, if the cycle becomes shorter 
than an optimal duration, while a 
particular duration of cycle does 
not matter, as soon as it exceeds the 
optimal duration.

Use of this system keeps having a 
significant influence on road traffic. 
In accordance with the information 

of New South Wales state, adaptive 
change of traffic lights signals allowed 
to reduce late arrivals of vehicles 
by 20%, a number of forced stops 
en route due to cars accumulation 
by 40%, which, in its turn, allowed 
to reduce quantity of consumed 
fuel by 12% and volume of harmful 
substances released to the atmosphere 
with exhaust gases by 7%. 

Smart traffic lights in Sydney

Helps reduce

Delays of vehicles 
by 20%

Stops on the roads due 
to vehicle congestion 
40%

Fuel costs 
by 12%

Emissions 
of harmful 
substances 
into the 
atmosphere 
by 7%
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Fire prevention

25,000 buildings are inspected 
every year by the New York Fire 
Safety Department

21% of the most 
hazardous premises

Before using the system After using the system

70% of the most 
hazardous premises

Reduction of the likelihood of the 
appearance of fires

Application of big data analysis 
to improve efficiency of various 
services of the city is applied 
by fire-fighting teams too. It is 
obvious that as any other body 
of city government, fire-fighting 
team faces a definite pressure 
on operation connected with 
availability of resources, time 
limits and, particularly costs 
accounting. 

To reduce the number of fire 
outbreaks, today, more reliable, 
sustainable and accurate 
analytical means of forecasting 
in which places fire is likely 
are available. Special models, 
based on the whole range of data 
comprising information on state 
of the building and historical 
audits and incidents as well as 
various characteristics of tenants, 
occupying premises. The modules 
make possible forecasting of 
possibility of fire outbreaks in 

various premises of the city. The 
obtained forecasts allows fire-
fighting teams to set priorities 
during conduct of audits and 
identification of violation of fire 
safety n order to prevent further 
fire outbreaks.

The largest cities worldwide, 
having faced a problem of efficient 
distribution of resources, already 
use similar systems to reduce 
the number of fire outbreaks. 
For example, application of such 
a model in New York allowed 
achievement of significant results 
within just the first years of its 
implementation. If earlier 25% 
of the first audits identified only 
21% the most dangerous premises, 
the change of priorities in the 
premises audit in accordance with 
results of application of this model 
allows identifying over 70% of 
the most dangerous premises in 
the first quarter of all audits. If 

due to particular requirements 
number of the conducted audits 
remains the same, change of an 
order of the conducted audits 
helps to reduce risks for the 
city residents. Afterwards this 
successful experience of New York 
was adopted by other largest cities 
worldwide.

Application of this technology 
does not require any special 
individual infrastructure, but 
only availability of particular set 
of data. Therefore, it is possible 
to apply a similar model in other 
cities worldwide to optimise 
operation of fire fighting teams. 
This solution can be especially 
efficient for cities with the most 
heterogeneous structure, where 
differences in probability of the fire 
outbreaks can exist in various part 
of city.

Fire prevention

first  25% of 
checks identified
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London Fire Brigade is the largest 
fire fighting team in Great Britain 
and the third largest in the world. 
It includes 7000 employees, 5700 
of which are immediate employees 
of fire fighting teams and provide 
services to 7.5 million of people 
living in 3.2 million of houses in 
total occupying area of 1537 sq 
m. In connection with it, if one 
takes into consideration the fact 
that around 65,000 audits are 
conducted per year, to conduct 
audits of all premises 50 years 
would not be enough. 

Due to this, it is obvious that 
priority directions of operation of the 
fire fighting team of London are, first 
of all, programmes on fire outbreak 
prevention and improvement of 
population awareness. Therefore 
in 2008, a decision was taken to 
implement an SAS system (statistical 
analytical system) making possible 
identification of premises with 
higher probability of fire outbreaks 
in order to conduct inspections, and 
develop instructions for residents and 
installation of fire alarms.

To determine the probability 
of fire outbreaks in premises of 
various districts of the city, a model 
analysing over 60 variables has been 
created, such as data of census of 

population and demographical data, 
type of land, on which the city is 
built, historical data on incidents in 
these premises, preventive measures 
conducted, etc. These ratios are used 
in order to identify buildings and 
premises in which the probability of 
fire outbreak is high. Usage of such a 
system allowed changing priorities 
when conducting audits of buildings, 

e.g. paying special attention not to 
objects, which were earlier affected 
by similar incidents, but to buildings 
and premises, for which probability 
of fire outbreak in the future is high.

The result of the model operation 
is creation of a map convenient from 
the user’s point of view, on which the 
forecast probabilities of fire outbreaks 
for each districts are marked. This 
map is used by local fire brigades in 
order to schedule the examination 
schedule. It is worth mentioning 
that the data used in the model are 
updated at least once a quarter, 

although lately the model update has 
been performed as often as possible 
in order to track changes happening.

Introduction of such system 
allowed reduction of a number of 
fires breaking out in the city thanks 
to more efficient distribution of 
resources for performance of audits 
in various city districts.

Introduction of fire probability forecasting 
system has led to a decrease in a number of fire 
outbreaks in the city, due to a better distribution 
of resources dedicated to inspections

Fire outbreaks forecasting system in London
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The drastic increase in city data 
arrays with the limited human 
resources may adversely affect the 
quality of fulfilment of the major 
city functions. The city authorities 
must get priorities right and 
effectively allocate resources for the 
timely identification of the gross 
violations. Big data can be used 
to make an optimal schedule of 
inspections of the city infrastructure 
facilities.

It is known that inspections of 
large structures, such as buildings or 
bridges are conducted either in the 
event of failures or according to the 

schedule. Both approaches do not 
comply with the principle of the most 
effective use of limited resources: 
inspections upon occurrence of 
failures cause service interruption of 
the facility until the failure is repaired, 
and scheduled inspections may be 
untimely. 

In Sydney, an approach was 
developed that enables to set the 
inspection schedule in accordance 
with the actual condition of the 
facility and eventually to reduce costs 
of repair, improve the performance 
and increase the life of infrastructure 
facilities. 2,400 sensors were installed 

on the abutments of the Harbour 
Bridge – one of the world largest steel 
arch bridges within the Structural 
Health Monitoring project. Analysis 
of the information acquired enables 
to forecast failures and schedule 
repairs in advance.

Such projects have been 
actively implemented in New 
York. For example, the system 
for identification of priority 
facilities for inspection in the 
housing stock. Analysis of big data 
on illegal reconstructions and 
alterations to residence, time and 
results of inspections based on the 
residents’ appeals has enabled 
the Construction Department 
to determine the characteristic 

features of the gross violations 
and select the most important 
complaints among the received ones 
for the immediate inspection.

Big data have also enabled to 
solve the problem of clogging of 
municipal sewer pipes. The Data 
Analysis Department helped 
the Environmental Protection 
Department of New York to identify 
the catering outlets illegally 
discharging spent oil to the urban 

sewage system. Based on the reports 
on payment for special waste 
disposal services by restaurants and 
geoinformation data on clogging 
locations on the city map, a list of 
entities suspected in the illegal 
disposal was developed. The 
inspections revealed that 95% of 
all entities from the list were law 
breakers indeed. 

Анализ данных

95% of restaurants from a list of potential 
violators were actual offenders

Prioritisation of control

Implementation of projects in New York
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A serious challenge to the 
implementation of the city 
concept based on data is sectoral 
fragmentation of information. 
Data flows generated by various 
functional departments is 
analysed in isolation, whereas 
any problem the city is of a 
complex nature and requires 
a comprehensive solution. The 
situation is compounded by the 
fact that technological solutions 

Horizontal information platform

and information systems used in 
different departments are self-
contained and cannot be easily 
integrated.

A step towards solution of this 
problem should be the introduction 
of a horizontal platform that 
integrates all systems and 
technological solutions that are 
used in all departments of the city. 
A single control loop should include 

surveillance cameras, sensors, 
accounting devices, and fire alarm 
system, as well as a wide range of 
means of communication with the 
population including mobile devices.

City OS и Sentilo

More than 550 sensors 
were installed

18 companies participated in the 
tender for the creation of CityOS 
in Barcelona in 2012

Sentilo – «sensor» in 
Esperanto

To solve problems of data 
disconnection in Barcelona in 2013 
City OS project has been developed. 
City OS is an open system of 
data integrating and processing 
all information obtained from 
municipal sources (population 
registry, permit, etc.), systems of 
state control (mobility, energy, 
noise level), business environment, 
other state agencies (schools, 
hospitals, cultural institutions) and 
various detectors and cameras.

Integrated system Sentilo is also a 
source of data for City OS. Sentillo is 
an open city platform connecting all 
sensors connected in the city and data 
obtained from them. The Platform 
allows standardisation of data from 
water supply observation devices, 

City OS and Sentilo in Barcelona

light, energy, traffic conditions, 
noise level and other. There are 
currently 550 detectors collecting 
data and processing information on 
environment in Barcelona.

All collected and processed 
information allows users to take 
decisions on optimisation of city 
activity in the long and short-term.

City OS platform allows city 
authorities and third party users to 
us the received data for software 
development.

City OS platform allows to use data for 
application development by city governments 
and external developers
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Unified public transport systems 
with electronic payment cards 
gained traction in well-developed 
cities around the world. It gives the 
opportunity for the transport sector 
to obtain more detailed information 
on transportation of large cities. The 
database with information about 
the public transport boarding areas, 
critical directions, and utilisation 
of the transport lines provides the 
following advantages:

For the municipal administration:
• Data analysis helps to determine 

the priorities for development of 
transport infrastructure in the city.

For transport companies: 
• Data analysis allows tracking the 

city traffic occupancy for more flexible 
planning of public transport routes.

• New technologies and access 
to open data allow them to create 
the most effective infrastructure for 
conducting business.

• This helps transport companies 
to identify priority areas of public 
transport users, thereby giving the 
opportunity to create routes of new 
demand.

• Data analysis allows transport 
companies to assess the efficiency 
of the business and profitability of 
individual sectors/routes.

For passengers of public 
transport:

• Information about traffic 
occupancy/irregularities of public 

transport allows passengers to plan 
their way more efficiently.

The information generated by the 
unified transport systems are widely 
used in major cities around the world.

For example, in Moscow since 
2013, the “Troika” unified electronic 
transport card has been launched, 
and it is used for fare payment in 
public transport in the capital. Today, 
unification of public transport in 
Moscow is actively proceeding. 
Moreover, at the moment, the 
integration process of the transport 
maps of Moscow city and Moscow 
region. A picture of passenger flows 
in Moscow, on various routes and 
at different times of day and days of 
the week, is drawn up by analysing 
the obtained information about use 
of maps in certain city areas. Such 
decisions as, for example, a required 
number of additional buses between 
subway stations, in case of emergency 
situations, and when stations are 
closed for repairs, are made on the 
basis of obtained information.

Also in New York the information 
achieved from results of unified 
transport system analysis, which 
is based on MetroCard contactless 
fare payment, serves for people, 
optimizing traffic flow in the city.

More than 7.5 million 
passengers purchased the 
«Troika» card

Collection and analysis of data on passenger traffic flows
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Oyster card data in London

The transport system of London 
combines all forms of public 
transport.

Unified ticketing system based 
on the Oyster smart card was 
introduced in 2003. Nowadays, the 
residents of London are making 
millions of trips with an Oyster 
card every day.

Collection and analysis of the 
data is in charge of the organisation 
named “Transport for London” (TfL). 
The activities of this organisation 

London transport department uses passenger 
flows data to inform citizens about unexpected 
traffic emergency

are targeted to optimise the 
transport system for needs of London 
inhabitants.

TfL also uses the information 
for reporting to passengers and 
for rebuilding routes of public 
transportation in case of emergencies 
on the roads. For example, if on the 
way of public transport there is a 
circumstance restricting movement 
of the transport, TfL will inform 
passengers of the actual traffic 
situation and suggest alternative 
ways, or provide a free transfer to 

another public transport from place 
of the incident.

Also, the organisation sends the 
data to private companies engaged 
in production of software. The 
most striking examples of software 
applications used by the inhabitants 
of the city:

• Citymapper – allows a user to 
plan a route to destination point 
using all kinds of public transport.

• Inirx Traffic – provides traffic 
information in real time on the basis 
of data from smartphones of users, 
or from GPS sensors installed on 
vehicles.
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10,500 tonnes of municipal waste 
and 13,000 tonnes of industrial 
waste is collected in New York 
daily

The efficiency of waste collection 
when using this system increases 
by 50%-80%

A lot of resolutions, based on 
data and intended to improve 
efficiency of city management, are 
adopted within framework of the 
“smart”city concept. This is also 
typical for installations of “smart” 
management of waste collection.

Within framework of such system 
equipment of city waste containers 
is performed using special sensors 
allowing determination of the level 
of collected waste. Information from 
these sensors is transmitted to special 
centres processing and visualising the 
obtained data. Based on the results 
obtained, waste trucks of community 
services have an opportunity to 
construct their paths in the real time 
mode within the city. Therefore, the 
collection of waste is implemented in 
the parts of the city where it is really 
needed.

The waste may be accommodated 
in particular parts of the city for 
various reasons, e.g. weather 
conditions, events, pedestrian traffic 
and so on, which may significantly 
vary from day to day. It leads to the 
fact that development of a more 
efficient schedule of waste pick-
up without information on real 
situation in the city can be almost 
impossible. The smart system of 
rubbish collection allows prevention 
of excessive accumulation of waste as 
well as situations for detours around 
waste collection point that do not 
need it, by defining a route for waste 
collection based on actual needs. 
Also, based on historical information 

on places and volume of disposed 
waste in various places of city, there 
is the possibility to plan installation 
of new waste containers due to 
increasing demand.

Therefore, the introduction of 
this system allows for more efficient 
distribution of resources to distribute 
resources and arrange logistics, 
which allows significant reduction of 
operating and infrastructure costs. 
This is connected with reduction of 
number of required waste disposal 
machines, containers and fuel 
and services costs. It is also worth 
noting that the use of this system 
makes it possible to reduce the 
operating time of waste collection 
vehicles and thereby reduce the 
negative environmental impact. 
This is connected with reduction of 
level of carbon dioxide emission to 
atmosphere and noise produced by 
waste disposal machines. Moreover, 
the installed sensors also can 
function as fire alarms, which allows 
efficient response to emergency 
situations in the city.

Systems of “smart” waste collection 
become more and more wide-spread 
and a lot of large cities worldwide 
are already implementing this 
solution within programmes of 
city management. For example, in 
New York BigBelly system is applied 
(used in more than 40 cities world), 
it allows improvement of the waste 
collection process by 50-80%.

Smart systems of waste collection
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The system of “smart” disposal 
of waste is available in Barcelona 
too. For this, the city uses special 
ultrasound sensors installed 
in waste collection containers, 
allowing determination of the level 
of fullness independent of character 
and nature of recoverable waste. 
This information is transmitted 
on regular basis via the existing 
mobile network (which is one of the 
advantages, and does not require 
any additional infrastructure in 
a view of data transfer) to cloud 
storage, to which both the company 
managing waste disposal and the 
city administration have access. 
The information obtained is 
processed and visualised in a view 
of a card with colour indicators 
of level of container fullness with 
waste in various parts of the city, 
similar to traffic light indicators. 
This information allows employees 
of community services, involved in 
collection of waste, to plan their 
routes depending on fullness of the 
waste containers in the real time 
mode.

Introduction of this system has 
a whole range of advantages, 
connected with various areas of 
city life. First, optimisation of 
movement of waste disposal means 
based on information of fullness 
of waste containers helps reduce 
time spent on collection of waste 
in the city. This, in turn, allows 
saving monetary funds for fuel 
consumed during collection of 
waste. Secondly, this measure has 
a positive impact on environmental 
data too. In particular, optimisation 
of routes results in reduction of 
harmful emissions to atmosphere 
by waste collecting machines. 
It is also worth mentioning 
that reduction of the volume of 
machines operation has a positive 
impact in various city districts.

Therefore, it is supposed 
that measures allow reducing 
inefficiency arising due to 

collection of waste with waste 
disposal machines by 30%. It is 
also should be emphasised that 
allocated sensors consume a 
relatively small amount of energy 
(a lithium battery’s life expectancy 
is up to 10 years), which makes this 
solution long-term and economical 
in terms of energy consumption.

Sensors data allows public utilities to plan and 
optimize its routes online on basis of waste bins 
fullness

Smart waste disposal in Barcelona

Prevention of 
situations of waste 

building up

Reduce operating and 
infrastructure costs

Improvement of the  
state of the environment

Reduction  
of the number  

of vehicles

Reduction  
of the number  
of containers

Reduction  
of fuel costs

Reduction  
of service  

costs

Results of introduction

Reduction  
of exhaust  
emissions

Reduction  
of noise  

level
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In the modern world the acute 
problem of environmental 
pollution increasingly raised. 
And if urbanisation and rapid 
development of technologies, on 
the one hand, significantly speed 
up this process, on the other 
hand, in recent years more and 
more technologies are developing, 
aimed at monitoring environment 
and the timely implementation 
of preventive measures for its 
protection. In particular, this 
question also concerns the problem 
of air pollution.

Of course, different methods of 
collecting information about air 
quality and the presence of different 
harmful substances in the air content 
exist for a considerably long time 
period. However, modern sensor 
systems, which are able in real time 
to gather information about the air 
condition in different parts of the 
city and transmit it via a wireless 
connection to special data analysis 
centres, can significantly simplify 
this process. Moreover, it is possible 
now to produce a comprehensive 
analysis of the collected data and 
competent public authorities as well 
as representatives of business can 
observe the condition of the air and 
make forecasts about its pollution 
on the basis of such analysis. 

The obtained data allow users to 
build more effectively a variety of 
preventive measures for protection 
of the environment, emissions 
of harmful substances into the 
atmosphere and to inform citizens.

Environment monitoring on 
base of information, which is 
automatically collected from the 
sensors, installed in the town, 
more or less represented in many 
major cities around the world. For 
example, in Barcelona today, this 
system has been implemented in 
the framework of a pilot project and 
allows users to collect data about the 
temperature, noise level, humidity 
and air pollution by special sensors, 
which are transmitted via Wi-Fi 
network in real-time mode to social 
centres. The collected information 
is used to analyse effects of the 
measures taken to improve the state 
of the environment, as well as to 
compile further programmes for 
environment protection. Similarly, in 
the other mentioned cities (Moscow, 
Sydney, London and New-York) 
such information is also collected in 
one way or another for monitoring 
condition of the air.

However, it should be noted that, 
although many cities do collect 
information of various types about 
the state of the environment, not all 
competent authorities have an idea 

about how to maximise the effect the 
use of collected data, which open up 
wide prospects for development of 
this technology in the future.

Forecasting the level of environment pollution
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The National ICT Centre 
of Australia (NICTA) in 
conjunction with New South 
Wales Environmental Protection 
Authority (NSW EPA) launched 
a pilot project, which uses 
information about the environment 
received from sensors in the Hunter 
Valley area.

Totally 14 special sensors were 
installed to collect information 
about the level of contamination of 
the environment and the state of 
atmosphere. The sensors provide 
information about such elements 
in the air as ozone, nitrogen 
dioxide, carbon monoxide, sulphur 
dioxide, solid particles and measure 
visibility parameters. The received 
information is automatically 
transferred into a specially designed 
centre for forecasting air quality.

Based on the analysis of these data 
using methods of machine learning 
and forecasting algorithms the AQI 
(air quality index) is created for the 
next day, which is a derived value 
based on the readings. According 
to this index it becomes possible to 
make conclusions about the level of 
air pollution for the next 24 hours 
given the actual air condition in 
different districts of the state.

Moreover, one of advantages 
of this index is its relative nature, 
which allows comparison of different 

districts. At that, NSW EPA also 
publishes more detailed information 
for each pollutant in absolute value 
every hour, and designs in a certain 
way daily values for drawing a more 
complete picture at monitoring the 
level of pollution in the region.

Another advantage of this system 
is that it allows users to explore 
available information at maximum 
level. In fact, many departments, 
which are in charge of environmental 
pollution in different cities and 
countries, have the opportunity to 
gather information about status 
of the atmosphere with sensors 
installed, but the problem is that 
not many of them know how 
to analyse this data and make 
forecasts with sufficient level of 
accuracy. Furthermore, the service 
of forecasting air quality, which 
is provided by NSW EPA, uses 
advanced technological solutions for 
the analysis of data already collected 
by state administration and is based 
on technologies that already have 
reached a high level in development 
in Australia and other countries.

The availability of this information 
allows various enterprises in 
the industry to get an idea about 
future air quality, based on which 
it is possible to make decision on 
implementation of preventive 
measures for reducing the pollution, 

which leads to maximisation of 
their productivity in the long-term. 
Moreover, this service allows users to 
access the forecasts using hand-held 
computers or tablets, which simplifies 
the decision-making process in the 
manufacturing environment. 

Analysis of the air condition in Sydney

Analysis of the air condition 

14 sensors monitoring condition 
of the environment have been 
installed in Sydney

Since the 1960s, there has been a modern system of 
air condition monitoring in Sydney and the current 
system has been operating since 2008
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In the current study, we have 
studied the experience in the 
introduction of the concept 
of the data-based city in five 
cities: New York, London, 
Moscow, Barcelona and 
Sydney. One of the objectives of 
this study was to single out the 
significant lines that enable 
cities to introduce effectively 
data-based solutions. The 
development lines and factors, 
which, in the opinion of the 

most of experts we surveyed, 
shall be taken into account 
by the city authorities when 
implementing the concept of 
the data-based city are shown 
below:

• Be guided by the best practices of 
the introduction of the concept of the 
data-based city taking into account 
the local peculiarity and challenges 
the city faces.

• Support initiatives in the 
introduction of the concept of 

the data-based city at the city top 
management level that will give the 
required impetus for changes.

• Actively share experience with 
other cities in the country and in 
the world and participate in the 
international activities for the 
development of technology solutions 
for data-based cities.

Recommendations for cities

Priority directions of development for cities

Orientation on best 
practices, taking 
into account local 
specifics

Support of initiatives to 
introduce a city concept 
based on data at top 
management level

Exchange of 
experiences with 
other cities and 
countries
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Data strategy
The data strategy determines 

the short-term and long-term line 
and focus of the actions for the 
development of the data acquisition, 
processing and interpretation 
methods. It answer the following 
questions: what data are required 
for more effective city management, 
which data sources should be 
developed, which data handling tools 
shall be introduced in some or other 
spheres of the city life. Objectives 
and measurable indicators for their 
attainment shall be specified in the 
strategy. The data strategy shall 
be associated with the strategy for 
development and introduction of 
technologies.

Open and standardised data
Open sources of information, 

applying the unified standards of 
storage and processing or denial of 
processing and granting the wide 
access to “raw” data (e.g. the UN, the 
UN-Habitat programme) enable to 
reach the potential of the acquired 
information as much as possible. So, 
any external user has the access to 
the open data, including researchers, 
companies, developers of 
applications and software products. 
Standardised data facilitate for the 
third-party users the integration and 
use of the data in their activities that 
extend the area of penetration of the 
data-based decision making model.

Data

Recommendations on the elements of the concept

Data

• Data strategy
• Open and standard data
• Protected data

• Single centre of competences 
in the city management system
• Ordinary specialists of state 
institutions as key executors in 
the city concept based on data
• Aware and technically literate 
population

• Strategy development and 
implementation of technologies
• Creation of a horizontal 
platform
• Measurable effect of the 
introduction of technological 
solutions 

Communications and 
interaction

Technology and 
infrastructure
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The single centre of 
competencies in the system of 
city management

Establishing a single centre of 
competencies for the data analysis 
and elaboration of recommendations 
and technology solutions enables 
the city authorities get an insight 
into the overall landscape of all city 
data. Due to that, the competence 
centre can identify unobvious at first 
sight relationship among data flows, 
new opportunities for the integrated 
solution of the city planning and 
management tasks. Moreover, the 
centre encourages to use data for 
decision making at the departments 
of the city administration, may 
consult in the best practices of 
technology solutions, facilitate 
professional development of the staff 
of the city administration authorities 
in the field of data analysis and use. 
Such centres may be also engaged in 
assessment of results of introduction 
some or other technology solutions 
and determine the reasonability of 
their further implementation.

Ordinary specialised personnel 
of government entities as 
some of the key persons 
implementing the concept of 
the data-based city

All personnel of the government 
entities shall be actively involved in 
the implementation of the concept 
of the data-based city. Information 
events and data handling educational 
programmes shall be organised. 
Subject matter experts shall be also 
included in the staff.

Informed and technically 
competent public

The city authorities shall not 
only develop the concept of the 
data-based city management 
but also promote the open data 
concept. Inform the residents on the 
information security methods used 
and advantages of the technological 
initiatives implemented. As well as 
on the opportunities of participation 
in the city management through 
crowdsourcing technologies and 
open information platforms. Raising 
awareness and technological literacy 
of ordinary citizens and business 
figures is the important condition for 
the successful implementation of the 
concept.

Communications and coordination
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Technology development and 
introduction strategy

The strategy for development 
and introduction of innovative 
technologies in the city management 
specifies the objectives of all 
actions in the framework of the 
implementation of the data-based 
city concept. In addition, building 
up the strategy enables to make 
sure that the development priorities 
are identified with account of all 
aspects of urban development. A 
coordinated long-term plan of actions 
of many departments and realisers is 
developed within the strategy.

Horizontal information 
platform

The existing ecosystem of 
technology solutions for the city 
management consist of many 
incompatible or poorly compatible 
information platforms of various 
departments. At the same time, the 
life cycle od technologies reduces: 
the versions of information systems 
used go out of date rapidly, new ones 
supersede them continuously. 

A horizontal information platform 
in the structure of the technological 
system of the smart city is more 
stable, as it ensure interaction of 
various information systems and 
integration of informations flows 
in the city. The experience in the 
implementation of the data-based 
city concept demonstrates the 
synergetic effect of the integrated 
analysis of separate functional data 
and improvement of the quality of 
decisions taken on the basis of such 
data.

Measurable effect from the 
introduction of technology 
solutions

The effect of technological 
solutions to be introduced by the 
city authorities shall be foreseeable 
and measurable. It may be expressed 
in any financial equivalent (city 
budget fund saving, growth of 
treasury revenues), indicators of 
operating activities and/or level of 
satisfaction of the public with the 
quality of life in the city. In striving 
to be the most innovative city, it 
is necessary to make sure that 
technologies are not introduced for 
the sake of technologies, but really 
improve the quality of planning, 
operational processes and enhance 
the comfortability of the urban 
environment.

Technology and infrastructure
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This will enable Moscow to 
prove itself to be one of the 
world leaders in introduction 
of technologies in the sphere of 
city management, as, despite 
the great success in a number 

of city life areas (in particular, 
transport, healthcare, security, 
involving residents in solution 
of city problems), the Moscow 
experience is rather poorly known 
in the world community. 

Recommendations by development lines for Moscow

Development of 
horizontal platforms  
(such as CityOS and Sentilo 
in Barcelona) in order to 
integrate separate flows of 
functional data and carrying 
out the integrated analysis 
of acquired data arrays. 
Introduction of such platforms 
will form the basis for the 
sustainable development of 
the DDC concept and enable 
to improve the quality of 
data-based solutions and 
synergistic effect from using 
the innovative technologies in 
the city management.

Organisation of 
coordination among 
functional and technological 
departments of the City of 
Moscow in the framework 
of continuous improvement 
of the data-based city 
management that will enable 
to take to the assembly line the 
introduction of data-based 
solutions

Introduction of state-
of-the-art technology 
solutions in the areas 
with the high potential for 
the improvement of the 
management effectiveness, 
as the experience of the 
leading world cities shows. 
In particular, “smart” waste 
collection management 
systems (New York, Barcelona 
and London), street lighting 
(Barcelona), smart grids, 
environment condition 
forecasting system (Sydney)

Keeping more active 
and thought out policy 
for informing the public and 
expert community on the 
success of Moscow in the 
introduction of the state-
of-the-art methods of the 
city management that may 
significantly enhance the 
support to city initiatives 
by residents of the city. 
Moreover, the focus should 
be on the promotion of not 
only the initiatives aimed 
at rendering services to the 
residents, but also on the 
initiatives for the optimisation 
of the departments’ internal 
procedures

The use of big data 
analysis results in order 
to optimise inspections in 
various spheres of the city 
life (Risk based monitoring) 
– compliance with safety 
conditions, sanitary-
epidemiological requirements 
and other standards (similarly 
to the projects implemented by 
the Data Analysis Department 
in New York)

Actively participate in 
the international projects  
to develop the concept of 
smart cities and data-based 
cities. Share experience 
with the leading world cities 
and the companies offering 
technological solutions. 
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Appendix 1. Detailed Methodology

This study had two main 
goals. The first was to study 
international practice in urban 
data-based management 
and determine the direction 
of development of the DDC 
concept. To this end, we 
acquired and analysed 
the information on the 
technologies used in 28 
megalopolises – carried out 
the statistical and semantic 
analysis.

Our second goal was to study the 
most successful examples of the 
implementation of DDC concept. We 
have identified four cities comparable 
with Moscow and analysed their 
existing data-based management 
practices.

The work is based on the materials 
publicly available and on the results 
of subject matter interviews we have 
conducted with the Russian and 
foreign experts.

Selection of cities for the 
statistical and semantic 
analysis

A starting point for creation 
of a large list of cities was the 
“Cities of opportunities by 
PricewaterhouseCoopers” rating 
including 30 cities. The initial list was 
changed: Seoul and Nairobi were 
excluded from the study, as they 
started publishing press releases as 
late as in 2014. The capital of China 
was also excluded, as the national 
language does not allow the semantic 
analysis on a par with English texts. 

As a result, 27 cities among 
the 30 cities from the “Cities of 
opportunities” rating were included 
in this study: Barcelona, Berlin, 
Boston, Buenos Aires, Chicago, 
Hong Kong, Istanbul, Djakarta, 
Johannesburg, Kuala-Lumpur, 
London, Los Angeles, Mexico, Milan, 
Moscow, Mumbai, New York, San 
Francisco, Sao Paulo, Shanghai, 
Singapore, Stockholm, Sydney, 

Tokyo, Toronto.
 
Barcelona that is one of the 

striking examples of using the digital 
technologies in the city management 
was also included in the final list.

Statistical and semantic 
analysis

Publications containing a reference 
to the data-based technologies were 
collected for the wide list of the 
cities. We carried out the statistical 
processing of the texts to compare 
the cities by the number of mentions 
in various type sources: media, 
researches and press releases. Then 
we carried out the semantic analysis, 
identified the semantic links among 
the texts and determined the more 
frequently mentioned technologies.

Topic modelling enables to 
understand the subjects of the texts 
(collectively and individually) and 
learn, which words form each of the 
topics. This is an automated process, 
the user’s participation is limited by 
selection of a number of topics and a 
number of words in the topic. 

As a result, a list of words that 
characterise the topic without 
bias is generated. For example, 
“lte sprint network carrier 4g 
coverage market speed service 
mobile verizon 3g rollout customer 
mobiles plan data hspa area wireless 
million announced device iphone 
launch spectrum wimax faster 
cover live score coming” – this list, 
obviously, characterises the telecom 
technologies. 

First, we performed a texts topic 
modelling, taking into account the 
type of source, but without reference 
to the city. As a result, the most 
popular topics in researches, media 
and official press releases have been 
identified.

The next step was to identify key 
technologies by cities. For this, topic 
models for the cities leading by the 
number of references in each of the 

three sources of texts (based on the 
results of the statistical analysis) 
were built. For example, distribution 
of words by topics in press releases 
for Shanghai looks like: 

1. mobile 4g user package 
network china service unicom phone 
3g bus telecom megabyte fi wi carrier 
lte internet time offer cover

2. zone trade free ftz foreign 
company pilot financial reform 
investment business service said 
billion enterprise set custom 
innovation policy china

3. taxi driver app booking 
transport company cab passenger 
traffic kuaidi didi party illegal 
cabby regulation city road operator 
commission authority 

3 to 5 groups of words for each 
city per type of data source were 
classified depending on the length 
of source texts and then generalised 
titles of the topics were singled out. 

Next, we have conducted a 
historical analysis to see how stable 
this or that technology developed 
in the cities over the last four years. 
Having selected seven common 
topics for most cities, we calculated 
how many original texts in each of 
the sources referred to one or another 
topic.
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Official press 
releases of city 
authorities as 
a primary source 

of study. This source provides 
information on usage of 
technologies directly on the level of 
city administrations. It is allowed 
to consider official mentioning of 
technologies as an opportunity 
of their implementation. In the 
meantime, sole usage of this 
information source may challenge 
outlook on implementation of 
technologies due to different 
marketing budgets and culture 
information disclosure by the city 
administrations. The following 
two sources were used for 
validation and comparison with 
official opinion.

Media on 
technologies. 
To analyse media 
agenda there was 

selected an online media resource 
on technologies in English. The 
original list included Techcrunch, 
Wired, Gizmodo, Mashable, 
Theverge and TechRadar. Then 
there was conducted a quantity 
estimate of unique articles on 
urban subject. The biggest result 
belonged to Theverge, their texts 
were gathered for a further 
analysis. As a technological 
subject was an a priori primary 
in this media, there were 
collected texts by requests “city” 
and “urban”. Their cumulative 
number totalled 4173 (3766 and 
407 respectively).

Scientific papers. 
The most popular 
search systems for 
scientific articles are 

PubMed/MEDLINE, ScienceDirect, 
Scopus and Google Scholar. PubMed 
contains articles of medical and 
biological nature exclusively. Scopus 
data base is available only on 
subscription basis. Google Scholar 
sets limit on access to articles and 
does not show more than 1000 
links in results. The similar limit is 
set in ScienceDirect search engine, 
although there are articles ranged 
not only by year, but also by type 
of paper (scientific journal/book) 
and its topic (world development, 
fuel and energy). This allows 
downloading of a greater number 
of texts. Therefore, ScienceDirect 
was selected as a source of scientific 
publications. A peculiarity of this 
data base is a prevailing number of 
articles on medical topic. To correct 
disproportion of the results, the 
articles containing word “patient” 
were excluded from the search, as it 
is the most used word in the medical 
articles. In the end, the search 
request included the following: 
“urban data and not patient”, “city 
data and not patient”, “urban 
big data”, “city big data”. For 
analysis headings, annotations and 
publication dates were downloaded. 
The total number of the collected 
texts was over 63,000.

The following information sources were selected as initial collection of the documents:

This source of information has limitations due to different marketing budgets and ways of 
information disclosure of municipal administrations. That is why in order to avoid wrong 
interpretation of the results we used two additional sources of semantic information 
about DDC.

We accounted for the specific 
nature of each of the sources in the 
analysis. So, the number of official 
press releases on DDC may suggest 
not only the intensity of applying 
data in the city administration, but 
also the intensity of work of the 
press office or official’s willingness 
to be actively presented in the 
public space.

The use of the English language 
media and scientific papers also 
requires some adjustment for 
the natural bias of such media 
to the English-speaking cities. 
Understanding of the limitations 
and integrated analysis of all of 
the sources are able to compensate 
these and similar semantic 
distorsions. 

Selection of cities for research 
based on comparability 
criterion

To determine cities comparable to 
Moscow the following criterion were 
analysed:

• Ratio of population rate and 
average per capita income in 
accordance with GRP by purchasing 
power par.

• Level of the ICT estimated based 
on rating of Networked Society City 
Index by Ericsson company, which 
takes in account a level of maturity of 
the ICT and social, economical and 
ecological impacts of implementation 
and usage of the ICT in city.

In addition, when generating a 
final list of the cities for research, 
readiness of the city administration 
to cooperation and necessity to 
include cities representing a broad 
geographical coverage to provide 
representative presence of the 
research is considered. 

Cities for comparison
Within the framework of the 

research the leading cities worldwide 
were compared among each other 
based on values of two complex 
ratios, showing a level of integration 
of management resolutions adoption 

by the city administration based on 
the data. These are such ratios as 
following:

• readiness of the city 
administration to introduce city 
management based on data and

• level of implementation of 
applied technological solutions for 
the city management.

Readiness of the city 
characterises the availability and 
level of development of required 
infrastructure and competencies in 
the city for generation, transfer and 
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data analysis.
Level of implementation 

illustrates the popularity of applied 
information solutions used by the city 
administration for city development 
planning and operative city 
management.

Evaluation of the city system 
readiness

Readiness of the city system is 
performed based on set of ratios 
united in three fundamental 
groups of criterion: competencies, 
information sources and 
infrastructure. Each ration within 
a group shall be assessed on a scale 
from 1 to 5, then using an averaging 
method, a final evaluation by the 
group shall be generated, after all a 

value of complex ratio of readiness of 
the city system is determined.

Competencies characterise the 
availability and level of development 
of centres and information 
systems in the city, used by the 
city administration agencies for 
collection/processing/analysis 
of data, educational programmes 
for creation and accumulation of 
professional expertise in the area of 
data analysis. 

Information sources characterise 
the availability of actually used and 
potentially to be used sources of 
data, based on analysis of which, 
the city may make management 
decisions. The sources of information 
are residents, business, Internet 
resources and sensors.

Infrastructure characterises the 
availability, accessibility and quality 
of various means of transfer of 
generated data such as broad band 
Internet, city Wi-Fi network, and 
mobile network.

 

Set of indicators for city readiness assessment

Competencies

Analytical centres

Infrastructure

 Availability of broadband Internet
• availability and number of the city Wi-Fi access points;
• a percentage of households having the Internet access; 
• coverage of city residents with the mobile batch 
communication; 
• penetration of the network with the fully fibre optic 
access; 
• number of privet and business Wi-Fi access points;
• tariffs for the broadband Internet communication and 
mobile Internet as a share of the GDP per capita.

Quality of the broadband Internet 
• the average connection speed of the broadband Internet in 
the private segment; 
• network throughput.

Sources of information

Open data and electronic payment
• data openness and presence of public authorities in the 
web;
• number of data sets available on the portals of open data; 
• making electronic and mobile payments

Sensors
Availability and scale of using sensors in various spheres of 
city management: 
• traffic, public transport, parking areas;
• electricity metering;
• city lighting; 
• waste removal;
• pollution level (including air, water, noise); 
• density of surveillance cameras.

Residents:
• degree of penetration of Internet, mobile subscription, 
personal computers, smartphones, social media, portals of 
public services;

Horizontal information 
systems

Educational centers and programs, 
universities of urban computer science

Innovation and 
research centers
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Evaluation of level of 
technologies adoption

To assess level of technologies 
adoption in the city management 
the existing experience of 
technologies application for 
making of management decisions 
in selected cities was analysed. 
Applied technological decisions 
used in the cities are grouped 
by area of city life and industry-
specific principle. Areas of city life 
for analysis using technologies 

include following directions:
• transport;
• community services;
• safety;
• environment;
• healthcare and 
• other areas of urban life. 
Practices of technologies 

application in city management 
are analysed from three 
perspectives:

• project implementation stage: 
planning of implementation/

launch of pilot project/complete 
launch of project;

•  functionality: number of 
tasks solved using technologies;

• scale of usage: applied 
technology city coverage.

Assessment of implementation 
of applied technologies in each 
industrial group in selected cities 
is conducted on a scale from 1 to 
5, then a final value of complex 
ratio is generated.

Technology implementation in each sphere of city management assessed from 1 to 5 points, following 
which complex index developed.

Transport

Other areasCommunity 
services

Safety

HealthcareEnvironment

Technological solutions are considered in three 
dimensions

STAGE OF IMPLEMENTATION

FUNCTIONALITY

SCALE
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Appendix 2. Chronological waves 

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

Chronological waves for word “community” 

Chronological waves for words “open portal”

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases
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Chronological waves for words “camera, surveillance”

Chronological waves for word “carrier”

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases
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Chronological waves for word “uber”

Chronological waves for word “delivery”

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm
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Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm
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Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases
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Chronological waves for words “building energy consumption”

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

San Francisco Los Angeles Mexico City Chicago Toronto New York Boston

Buenos Aires Sao Paulo Rio de Janeiro

London Barcelona Paris Milan Berlin Stockholm

Johannesburg

Istanbul Moscow

Dubai Mumbai Kuala Lumpur Singapore Jakarta Hong Kong Shanghai Tokyo Sydney

NONE 2013 2014 2015 2016

COMMUNITY
City government press releases

80 PwC



Appendix 3. Full list of cases

Transport

City Case Description

Barcelona

Smart traffic lights
A smart system manages the traffic lights along the approximate route to the fire or 
accident for mobilized fire engine convoys by processing information received from 
traffic magnetometer sensors with wireless capabilities This allows to decrease arrival 
time of fire brigades and eliminates disruptions to traffic flow.

Smart parking
Sensors installed on streets enable real-time query via smartphone on availability of 
parking spaces. This solution enables to reduce traffic by helping drivers find parking 
and at the same time decreases congestion and make streets safer.

London

Use of Oyster cards 
data

Transport for London (TfL) analyses data to look at personal journey patterns. For 
example, if someone regularly catches bus number 14 and it is on diversion, TfL informs 
the person about the changes. Big Data also allows TfL to do things on a customer’s 
behalf, such as auto refunds for delays or incorrect charging because of card clash.

Unified API (TfL)
Unified API brings together data across all modes of transport into a single RESTful API. 
This API provides access to the most highly requested real-time and status information 
across all the modes of transport in a single and consistent way. Data is open and used by 
app developers as a unique source of real-time data on all modes of transport.

Contactless payment The drive to move people away from paper tickets in introducing contactless payments 
and Apple Pay.

IoT sensors for London 
buses and lorries

One of TfL’s top priorities is to reduce the number of people killed or seriously injured on 
London’s roads by 50 percent by 2020. To achieve this aim TfL is planning to «upgrade» 
its London buses fleet. The new safety sensors, which could save the lives of dozens of 
vulnerable road users, will be installed on all London buses by the end of 2016. The 
technology alerts bus drivers when pedestrians and cyclists are moving close to their 
vehicles in order to help reduce collisions. To install IoT sensors may also become 
compulsory for lorries.

Moscow

Smart traffic lights
Smart traffic lights system adapts traffic signals to the density of car flows. The 
information is gathered by special sensors, which are installed in the road. The systems 
enables to reduce traffic congestion. 

Automated calling the 
emergency services

Sensors, which are installed in cars, automatically call emergency in case of an accident. 
It may become obligatory to install these sensors in new cars from January 1, 2017. 
Sensors will help to respond to traffic accidents in shorter time. 

Traffic congestion 
prediction

Modelling traffic congestion predictions based on the information about the number 
of cars on the roads. This information enables to inform drivers so they can plan their 
routes more effectively avoiding traffic jams. This leads to improved situation on the 
roads. 

Development of new 
routes for public 

transport

Development and optimization of new routes for public transport based on the data 
analysis. Information about people’s movements in city, which is received from mobile 
operators, is analyzed.

Temperature 
sensors in Moscow 

Underground
Installation of special temperature sensors in underground stations to control 
temperature level in summer in real-time and manage possible high temperature levels.

New York

 Midtown in Motion

Midtown in Motion is a technology enabled traffic management system that uses real-
time traffic information from a variety of sources to monitor and respond to various 
traffic conditions. The system incorporates microwave sensors, traffic video cameras and 
EZPass readers to gather traffic flow information, which send information to DOT TMS.  
Engineers at the TMC use that information to quickly identify congestion issues as they 
arise and adjust signal timing.

PARK Smart
A program developed with the community to make parking easier while reducing 
congestion and improving safety. PARK Smart aims to increase the number of available 
metered parking spaces by encouraging motorists to park no longer than necessary 
(different prices in different time).

Sydney

Sydney Coordinated 
Adaptive Traffic 
System (SCATS)

The intelligent transportation system, developed in Sydney in 1963. SCATS primarily 
manages the dynamic (on-line, real-time) timing of signal phases at traffic signals, 
meaning that it tries to find the best phasing (i.e. cycle times, phase splits and offsets) 
for the current traffic situation (for individual intersections as well as for the whole 
network).

TrafficWatch
Transport network monitoring, incident and event management system utilizes 
advanced web technologies and state-of-art machine learning algorithms to messages in 
Twitter.

RMS Travel Time 
Service

The system displays the estimated length of time it should take to reach upcoming 
freeway exits, based on the current traffic flow. Travel time estimates are updated every 
three minutes to reflect the current travel conditions and provide the most accurate 
estimates. If there are delays caused by heavy traffic ahead, the electronic message 
signs will alternate between travel time estimates and delay messages. The travel time 
estimates will be longer than usual to reflect the traffic conditions.
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Community services

City Case Description

Barcelona

Telemanaging 
irrigation

A sensor system of temperature, salinity and humidity sensors sends the necessary 
information to the SCADA management system, which enables irrigation to be 
telemanaged and optimized through the remote control of the electric valves that turn 
on the water. The data, which is gathered by a network of sensor, is used to improve the 
irrigation's efficiency. The system manages not just public irrigation and fountains but 
also ground and underground water.

Smart lightning

A solution that helps to improve the efficiency of public-lighting installations and 
increase the level of security of the streets through quality lighting. Through the 
combination of LED lighting and control systems, including light on demand systems 
and street lighting remote management system, significant energy savings have been 
achieved.

Smart waste 
management

Solution based on ultrasonic sensors and radio frequency identification devices (RFID) in 
bins and containers, which enables to monitor and optimize collection routes and adapt 
them dynamically to needs. 

Smart grid

The MONICA project develops a system capable of precisely establishing the status of 
the distribution grid in real time and at any given moment (Status Estimator), which 
will provide real and immediate information about the impact on the quality and safety 
of the supply. It will develop and deploy an entire network of medium and low voltage 
sensors that will record measurements for all the electrical variables needed to be 
entered in the grid’s new Status Estimator, which will receive the collected data in real 
time via the deployed sensors and the existing smart meters diagnosing the different 
problems on the grid in order to prevent them or improve them, as applicable.

London
Integrating 

infrastructure data 
- Infrastructure 

Mapping Application

IMA LDN has been developed to support improved planning, delivery and coordination 
of infrastructure throughout the capital, by providing improved visibility of London's 
future growth, infrastructure investment and development pipeline. The aim is to create 
a database to better understand the phasing of projects, the synergies and tensions that 
arise when looking at the cumulative impact of development, the potential for greater 
coordination of works and ability of systems to respond to London’s growth for the 
short, medium and long term. The map was a commitment of the London Infrastructure 
Delivery Board to support a more joined-up and forward-looking approach to 
infrastructure planning and delivery.

Moscow

Pipeline condition 
monitoring

Special sensor installed in pipeline system, which enable to determine an exact area of 
damage or accident.

Control of public 
utilities cars time of 

work
Special GPS sensors are installed in public utilities vehicles to control their operation 
time. This helps to improve the quality of cleaning services in the city.

Road condition 
monitoring

Special sensors in the roadway, which collect information on various indicators, 
associated with roadway condition. This information helps public utilities to take 
preventive measures or respond more quickly to accidents. 

New York

Wireless Water Meters

New York City’s AMR system consists of 817,000 individual water meters distributed 
throughout the five boroughs. Each meter is connected to a low-power radio transmitter 
that sends regular water readings to rooftop receivers over a dedicated frequency. The 
receivers then transmit that data to a Network Operations Center (NOC) using a secure 
citywide telecommunications network. All the data received by the NOC is automatically 
analyzed and used for billing and presentation to customers as well as regulating the 
water supply.

Water Quality 
Monitoring

The sensors provide real-time, 24/7 information about the city’s water supply, alerting 
DEP to possible water quality issues before water reaches a tap in New York. To further 
support water quality in NYC, DEP also collects and analyzes over 2,500 water samples 
every month from 967 water sampling stations spread throughout the City.

Smart grid

With support from the Recovery Act, the Energy Department partnered with utilities 
across the United States to deploy sophisticated grid sensors – known as synchrophasors 
– that monitor the flow of electricity with unprecedented precision and provide 
continuous and near-real-time information on the grid’s health and security. These 
measurements allow system operators and owners to identify and respond to potential 
disturbances quickly and effectively – improving overall grid reliability, safeguarding 
against power outages and enabling faster restoration of power.

Big Belly – Smart 
Waste Management

The BigBelly, the most widely deployed smart waste and recycling system in New York, 
uses integrated wireless sensors to detect trash level, alerting sanitation services to 
empty the bin at the appropriate time. Sanitation service providers can plan their routes 
according to what bins need emptying, rather than simply sticking to a preset schedule, 
saving time.

Finding the 
restaurants that 

illegally dispose their 
waste

MODA used data from the Business Integrity Commission, a city agency that certifies 
that all local restaurants have paid for a service to legally dispose of their grease. By 
comparing restaurants that had not paid for such a service with geo-spatial data on the 
sewers, MODA was able to hand DEP inspectors a list of statistically likely suspects. The 
result was a 95% success rate in tracking down the offending restaurants.

Plow NYC DSNY installed GPS-enabled flip-phones into the agency’s hundreds of snow removal 
vehicles. Planners at DSNY can more efficiently map out routes based on the GPS data.
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Security

City Case Description

Barcelona Citizens' Postbox A mobile app one can use to report incidents in real time occurring anywhere in 
Barcelona. 

London
London Fire Brigade  - 
reveal high risk areas 
and target resources

London Fire Brigade can now reveal high risk areas and target resources, ensuring 
a focus on the biggest opportunities to protect life and property. More than 60 
different data elements feed into the SAS model, including census data and population 
demographics, broken down into 649 geographical areas (ward level), plus type of land 
use, data on deprivation, Mosaic lifestyle data, historic incidents and past prevention 
activity. The model aims to improve understanding of «incident likelihood» – predicting 
where fires are most likely to occur, in particular «accidental dwelling fires».

Moscow

Automatic recognition 
of number plates

Sensors in traffic lights that are able to track the number plate and send signals to STSI 
(State Traffic Safety Inspectorate) when detecting stolen cars.

Tracking stolen 
SIM-cards in Moscow 

Underground

Sensors in the Moscow Underground that are able to turn on security cameras in case of 
detecting mobile phones with stolen SIM cards.

Smart surveillance 
cameras

Surveillance cameras that are able to detect unusual patterns on the highways (people, 
litter etc.)

New York

Spot Spotter - gunshot 
detection system

The system consists of hundreds of rooftop-mounted sensors, each programmed to 
detect the acoustic fingerprint of a gunshot. Three sensors must identify the gunshot, 
and using these recordings, the shot can be located to within 25 meters of its location. 
The signals are routed to ShotSpotter’s headquarters for validation before sending an 
alert through the DAS that notifies NYPD within a minute of the shot’s firing.

Finding the buildings 
with high probability 

of fire

MODA created a data-driven model that could predict with greater accuracy, which 
buildings are at most risk of having serious fires. MODA was able to use the technology to 
automate the process of reviewing and prioritizing 311 complaints.

Smart policing with 
sensors and social 

media

The New York Police Department collaborated with Microsoft to develop the Domain 
Awareness System (DAS), a solution that aggregates and analyzes public safety data 
from reports, video feeds, license-plate information, witness reports, and other sources, 
and then provides NYPD investigators and analysts with a comprehensive, real-time 
view of potential threats and criminal activity.

Optimizing time of 
emergency-response 

process

The Mayor’s Office of Data Analytics (MODA), in collaboration with the NYPD, FDNY, 
EMS, and Verizon, developed a method to measure every stage of the emergency-
response process—from the second that a resident dials 911, to the exact moment that 
emergency responders arrive on the scene. The analytical model stitches together data 
from decades-old agency systems into a comprehensive picture of the city’s emergency 
response. The city can now track the speed with which 911 operators interface with 
emergency medical-service responders, isolating these transactions from dispatch and 
travel time.

Palantir Tehnologies 

Palantir Gotham (formerly known as Palantir Government) integrates structured and 
unstructured data, provides search and discovery capabilities, knowledge management, 
and secure collaboration. Palantir Gotham is used by counter-terrorism analysts at 
offices in the United States Intelligence Community and United States Department of 
Defense to track possible criminals and terrorists.

Automatic number 
plate recognition

Automatic number plate recognition (ANPR) is a technology that uses optical character 
recognition on images to read vehicle registration plates. It can use existing closed-
circuit television, road-rule enforcement cameras, or cameras specifically designed for 
the task.

Sydney

Predicting bushfire 
spread

The tool for modelling bushfire spread to help plan for and manage bushfires. Knowledge 
of how bushfires spread is critical for emergency management operations, risk prediction 
and timely issuing of warnings. 

Emergency Situation 
Awareness

Software for Emergency Situation Awareness detects unusual behavior on Twitter and 
quickly alerts the user when a disaster event is being broadcast

Rapid Impact Assessor, 
Bushfire House 

Surveyor

1. Enables assessment teams to enter a bushfire zone and quickly gauge the extent to 
which properties have been either untouched, damaged or completely destroyed. The 
app works in real time, so multiple teams can use it simultaneously. 
2. Captures the finer detail around a house, such as its design and the surrounding 
landscape. This includes polygons, polylines and point features. The information is 
loaded into a geodatabase and analyzed for further research into fire management and 
prevention of house losses.

Data-driven cities (DDC) 83



Environment

City Case Description

Barcelona

Smart noise control
A solution, which enables to optimize and centralize the collection, integration, 
processing and dissemination of information by the noise sensors of different suppliers 
and sound level meters distributed throughout the city.

Control of 
construction works

Remotely record and monitor the environmental impact of the construction work being 
done through a system of sensors.

Pollution control 
Environment 
Smartsensors

Sensors connected to the city's Wi-Fi-network report in real-time: temperature, noise 
levels, humidity, gases dust particles, etc. concentrated in a particular environment. In 
addition,  sensors provide real-time information about the air quality in the city. The 
recorded data is used to analyse the impact of solution that have been adopted in terms 
of improving environmental conditions and to identify the areas and further actions 
within the identified area to be undertaken.

London

The Love Clean London Love Clean London is a new app for most smart phones aimed at cutting the cost and 
increasing the efficiency of reporting and clearing up mess.

Sensing London

Five «living laboratories» where sensors measure a range of physical parameters, 
including air quality and human activity were created across London. Using data from 
these living labs, increasing the knowledge of the most important city problems that 
need to be solved. 

Tower Bridge Idling
Working with Southwark council, the project is installing sensors on Tower Bridge road 
to measure the air quality when the bridge is raised and the potential for behavioral 
interventions using targeted, real-time public signage.

Moscow

Green Spaces 
Monitoring

Collecting and analyzing information about species and age structure of green spaces to 
undertake necessary preventive measures. 

Environment Pollution 
Monitoring

Sensors that are installed in factories in order monitor pollution level, so  necessary 
preventive measures are undertaken in time.

Air Quality 
Monitoring

30 automatic stations that collect information about air pollution in different city areas. 
Data collected from these sensors helps to plan and introduce environmental measures..

New York

City Noise

The project aims to diagnose a city's noise pollution with crowdsensing and ubiquitous 
data. It reveals the fine-grained noise situation throughout a city and analyzes the 
composition of noises in a particular location, by using 311 complaint data together with 
road network data, points of interests, and social media. The fine-grained information of 
noise can inform people's daily decision-making (e.g. finding a quite a hotel to stay) and 
official's policymaking on tackling noise pollution.

Air Quality 
Monitoring

In order to understand how best to improve our air quality, the City has been engaged 
in monitoring air quality throughout all five boroughs at certain times. This effort helps 
the City improve its air quality policies and enforcement. DEP can also monitor the air 
quality for specific pollutants like asbestos during emergencies such as 9/11 or an event 
with wide-area impact.

Sydney

Groundwater 
Modelling

Tools and techniques to improve the understanding of how groundwater flows and how 
it may respond to varying usage scenario future effects of extracting water will be on the 
environment and other water users.

CliMate

A suite of climate analysis tools delivered on the Web, iPhone, iPad and iPod touch 
devices. CliMate allows you to interrogate climate records (over the last 60 years) to ask 
a number of questions relating to rainfall, temperature, radiation, as well as derived 
variables such as heat sums, soil water and soil nitrate. It is designed for decision makers 
who use past weather statistics, forecasts and knowledge of system status (e.g. soil water, 
heat sum) to better manage their business.

Air Quality Prediction

It is anticipated the availability of this data will prompt new businesses that can provide 
better services to the community. The National Map website will also act as an incentive 
to government to release more data, in a searchable and reusable format, into the 
community.
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Healthcare

City Case Description

Moscow

Moscow Unified 
Medical 

Information and 
Analysis System

Thanks to UMIAS medical institutions transfer part of their documentation into electronic form 
and optimally manage the flow of visitors. And patients can plan their own visit to the doctor, 
using the services of remote appointment booking: websites and mobile applications.

Electronic hospital

On the base of the 64th Moscow city hospital was introduced a project that allows to collect 
necessary medical information about pulse, arterial pressure, heart rhythm and blood sugar 
level from patients with hard chronic illnesses. This information is used by doctors to control the 
patient condition in real-time.

Situation center 
on the basis of 
Department of 

Healthcare

Situation center monitors availability and demand for medical services by analyzing amount 
of appointments to doctors. This helps to control doctors’ workload and to improve the medical 
system.

New 
York

Watson Health 
Cloud

Building on strengths in cognitive computing, analytics, security and cloud, the new Watson 
Health unit aims to dramatically improve the ability of doctors, researchers and insurers to 
innovate by surfacing new insights from the massive amount of personal health data being 
created daily.

Electronic medical 
record

Electronic medical records (EMRs) allow the doctor to access all of patient's medical records and 
enable the patient to participate more fully in healthcare decisions.

Sydney WeFeel app

A project that explores whether social media - specifically Twitter: 
• can provide an accurate, real-time signal of the world’s emotional state; 
• tapping social media signal to better understand the prevalence and drivers of emotions;
• uncover, for example, where people are most at risk of depression and how the mood and 
emotions of an area/region fluctuate over time;
• help understand questions such as how strongly our emotions depend on social, economic and 
environmental factors such as the weather, time of day, day of the week, news of a major disaster 
or a downturn in the economy.

Other

City Case Description

Barcelona

Sustainable 
Urban 

Planning

Integration of expectations/perceptions/uses of residents in the construction of scenarios for 
the conditioning of a neighborhood in need of renewal /redevelopment. The integration of this 
information makes it possible to:
• Improve the way the redeveloped district meets the needs of its inhabitants.
• Associate and share environmental (through nature itself) and social practices in a 
neighborhood and enhance participation and dialogue with the residents.

Planning new 
routes for 

cyclists and 
pedestrians

Sensors that are able to monitor the number of cyclists and pedestrians to determine most popular 
places. Based on this information city government identifies priority areas for reconstruction and 
plans new routes for cyclists and pedestrians. 

Active Citizen
This system is an electronic platform within which the Government of Moscow submits to vote 
issues related to living in the city. Among the main tasks of the project is obtaining residents' 
opinion on current issues connected with the city development.

Crowdsourcing 
portal «Nash 
Gorod» (The 

Our City)

«Nash Gorod» (The Our City) geoinformation portal was created in Moscow in 2011 to involve 
the residents in the provision of urban amenities, to advise the existing problems to the executive 
bodies and to manage the city systems more effectively.

Crowdsourcing 
project of 
Moscow 

Government 
crowd.mos.ru

Portal of internet discussions on significant urban problems. It allows any citizen to act as an 
expert and combine his knowledge and experience with an official’s to develop joint solutions 
to questions concerning city development. Also the portal acts as a tool to involve in city 
management an unlimited number of Internet users, saving time and resources in searching for 
solutions to difficult tasks.

Verification 
of benefit 
recipients

Various sets of data are analysed to verify the recipients of benefits.

New York

Data modelling 
techniques to 

analyze traffic 
and pedestrian 

patterns

Using smart data modelling techniques to analyze traffic and pedestrian patterns, New York City’s 
Department of Transportation (NYCDOT) proposed removing motor vehicles from some New York 
City’s busiest roads so the space could be converted into public spaces for pedestrians and cyclists. 
NYCDOT also oversaw the creation of miles of segregated bicycle lanes and created a bicycle-
sharing program, which made cycling a viable transportation option for citizens.

Sydney
Structural 

Health 
Monitoring

Decision support for owners and maintainers of civil and industrial assets. Main technology 
components:
• sensing and Data acquisition by sensors and distributed processing capabilities to suit large and 
small structures:
• data analytics by analytical techniques based on machine learning provide information for 
specific situations such as damage detection, condition assessment, loading assessment and 
maintenance prioritization:
• continuous monitoring service applies data management and the analytical techniques to 
provide asset managers and engineers with situational awareness and the information they need 
to make decisions.

Data-driven cities (DDC) 85



Kirill Nikitin
Partner, Government and Public Sector 
Services Leader 
PwC Russia
Tel.: +7 (495) 967 6442
kirill.nikitin@ru.pwc.com

Nikolay Lantsev
Senior Manager, Advisory Government 
and Public Sector Services
PwC Russia
Tel.: +7 (495) 232 5420
nikolay.lantsev@ru.pwc.com

Alexander Nugaev
Manager, Advisory Government and 
Public Sector Services
Tel.: +7 (495) 232 2391
alexander.nugaev@ru.pwc.com

Anna Yakovleva
Marketing, Government and Public 
Sector Services
PwC Russia
Tel.: +7 (495) 223 5194
anna.yakovleva@ru.pwc.com

Contacts

86 PwC



UN. 2014, World Urbanization Prospects

Habitat, 2015, Urban Governance

PwC, 2014, Cities of Opportunity 6

National Highway Traffic Safety Administration, 2014, Data-Driven 
Approaches to Crime and Traffic Safety

bsi, Imperial College London Consultants, Mapping Smart City 
Standards

European Parliament, 2014, Mapping Smart Cities in the EU

Greater London Authority, 2016, Data for London

Journal NFPA , 2014, Data Driven 

ITU-T Technology Watch Report, 2013, Smart Cities. Seoul: Case 
Study

Moscow Open Data Portal  

http://data.mos.ru/

Moscow Municipal Services Portal

https://pgu.mos.ru/

NYC Open Data https://nycopendata.socrata.com/

The Official Website of the City of New York http://www1.nyc.gov/

London DataStore http://data.london.gov.uk/

GOV.UK https://www.gov.uk/

OpenDataBCN http://opendata.bcn.cat/opendata/en

Barcelona City Council http://www.barcelona.cat/en/

NWS Open Data Portal http://data.nsw.gov.au/

NSW Government https://www.nsw.gov.au/

Active Resident project 

https://ag.mos.ru/

Talk London Portal http://talklondon.london.gov.uk/ 

Our City Portal http://gorod.mos.ru/

The Official Website of the City of New York http://www1.nyc.gov/311/
index.page 

U.S. Department of Veterans Affairs http://www.ehealth.va.gov/vista.
asp

Canada Health Infoway  https://www.infoway-inforoute.ca/en/

New York Mayor’s Office of Data Analytics http://www1.nyc.gov/site/
analytics/index.page

New York Mayor’s Office of Technology and Innovation http://www1.
nyc.gov/site/forward/index.page

Ericcson, 2014, Networked Society City Index 2014

Eddie Copeland, Big Data in the Big Apple. The lessons London can 
learn from New York’s data-driven approach to smart cities

IBM, 2015, IBM and Partners to Transform Personal Health with 
Watson and Open Cloud 

National ICT Australia https://www.nicta.com.au/ 

SAS, Predicting Fire Risk and Saving Lives 

Transport for London https://tfl.gov.uk/

iBarcelona http://ibarcelona.bcn.cat/en

Sentilo Platform http://www.sentilo.io/

Vivienne Walt, Fortune, 2015, Barcelona: The most wired city in the 
world 

Urbiotica, Smart Waste Management 

New York Mayor’s Office of Technology and Innovation, Building a 
Smart + Equitable City

Juniper Research, 2015, Barcelona Named “Global Smart City – 2015 

Endesa, Smartcity Barcelona 

Office of Environment and Heritage, New South Wales http://www.
environment.nsw.gov.au/ 

TheGuardian, 2016, Air Pollution Rising at an ‘Alarming Rate’ in 
World’s Citie 

Bibliography

Data-driven cities (DDC) 87



We would like to express our sincere thanks and appreciation to the professional community of researchers and civil 
servants in Russia, the US and Spain for their help with the study. Your comments, recommendations and expert 
judgements have become an integral part of this work.

Veronika Barinova
Head of the Healthcare Project Administration 
Department, UMIAS line, Moscow

Inna Vershinina 
Assistant Professor, Chair of Modern Sociology, MSU, 
Moscow

Irina Il’ina
Director, Institute of Regional Studies and Urban 
Planning, HSE, Moscow

Evgeniya Rybina
Expert, Institute of Regional Studies and Urban Planning, 
HSE, Moscow

Andre Correa d’Almeida
Professor, Columbia University, New York

Mateu Hernandez 
CEO of Barcelona Global, Barcelona

Josep Paradells
Assistant Professor, Catalonia Polytechnic University, 
Barcelona

Carlo Ratti
Head of the SENSEable City Lab, Massachusetts Institute 
of Technology, New York 

Gildo Seisdedos
Professor, IE Business School, Barcelona, for the 
information provided for this report

We express our special gratitude to Habidatum for 
assistance in methodology development, collection and 
interpretation of data on technologies, as well as carrying 
out the semantic analysis for a wide list of cities.

Acknowledgements

88 PwC





PwC Russia (www.pwc.ru) provides industry-focused assurance, tax, legal and advisory services. Over 2,500 professionals working in PwC 
offices in Moscow, St Petersburg, Ekaterinburg, Kazan, Rostov-on-Don, Krasnodar, Voronezh, Novosibirsk, Vladikavkaz and Ufa share their 
thinking, experience and solutions to develop fresh perspectives and practical advice for our clients. 

PwC refers to the PwC network and/or one or more of its member firms, each of which is a separate legal entity. Together, these firms form the 
PwC network, which includes over 208,000 employees in 157 countries. Please see www.pwc.ru/en/about/structure.jhtml for further details. 

© 2016 PricewaterhouseCoopers. All rights reserved.

www.pwc.ru


