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SMART SOLUTIONS 2: 
INTEGRATED INFRASTRUCTURES

Integration of new and existing infrastructure is the second of 3 action areas on which 
the GrowSmarter project has focused. 

To find out more about the other solutions area please visit:
www.grow-smarter.eu/solutions

Significant and as yet insufficiently tapped value is offered by integrating both active 
and passive infrastructure networks within and across cities – be they energy, transport, 

communications or others – rather than duplicating these needlessly. Many such 
infrastructures are ageing; budgets to replace them are stretched; they are procured and 
managed ‘in silos’; so the potential for cities and their customers through new joined-up 
approaches, exploiting modern technologies is substantial. The Lighthouse cities have 

applied a range of smart integrated infrastructure solutions, as described in the following 
factsheets. 

21. Smart LED streetlighting

22. Smart Multifunctional Tower

23. Smart Connected Street Environment

24. Smart Meter information analysis and actuators

25. Open district heating

26. District heating rings

27. Smart local thermal districts

28. Smart waste management

29. Big consolidated open data platform - Stockholm

30. Big open data platform - Barcelona

31. Urban Cockpit

32. Urban Traffic

33. Urban Environment

34. Urban Integrated Data Platform
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Smart outdoor lighting 
PART OF SMART SOLUTION 5: SMART LIGHTING, LAMPOSTS 
AND TRAFFIC POSTS AS HUBS FOR COMMUNICATIONS

•  Real time feedback reduces downtime and cuts maintenance
costs

•  Major energy savings without reduced traffic safety and
comfort

•  Less light pollution at times or in areas with low traffic-
intensity

Stockholm 

Partners involved: 

• City of Stockholm

• SilverSpring Networks

City contacts:

• Anders Hedlund: ander.hedlund@stockholm.se

• Björn Lindelöf: bjorn.lindelof@stockholm.se

INTEGRATED 
INFRASTRUCTURES

This project has received funding from the European Union's Horizon 2020 research and innovation 
programme under grant agreement no 646456. The sole responsibility for the content of this document 
lies with the author and in no way reflects the views of the European Union. 
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www.grow-smarter.eu I Factsheet: Smart outdoor lighting 

What is the solution? 

The lighting installation calibrates itself 
for potential energy and cost savings by 
using a modern control system that allows 
adaptable dimming curves and real time 
feedback for maintenance. Three different 
solutions are tested for comparison: 

1. Standalone system with automatic
dimming during 6 hours of the night,

2. Adjustable dimming curve set in a
Central Management System (CMS),

3. Presence detection system which raise
the lighting levels for a number of lamps
on detection.

One aspect of the investigation is to test 
different manufacturers, technologies and 
CMS in the same system, which previously 
has been difficult due to proprietary 
issues.  

How does it work? 

Three models of investigation for energy 
consumption are in use: 

1. Each individual light fitting records
when it is turned on and off and uses
those times to calculate the middle point.

From that middle point, the effect 
islowered to 66% for a duration of 6 
hours, or until it is turned off. 

2. All lamps are connected to a Central
Management System where a dimming
schedule is run. In the dimming schedule,
lighting levels are set according to
sunset/sunrise and specific times during
the night.

The lighting is turned on at sunset to 
100%, at 10 PM it is dimmed to 67%, at 1 
AM it is dimmed to 50%, at 5 AM it dims 
up to 67% again, at 6 AM to 100% and it is 
turned off again at sunrise. Dim steps are 
equal to changing one lighting class in the 
road safety standard.  
This solution requires a constant power 
feed, which is not custom for a lighting 
installation that usually breaks the power 
supply during daylight hours.  

Also, the CMS communicates with two 
different technologies; one group of light 
fittings are connected to a Mesh net while 
the other group is using powerline 
communication.   

3. A bicycle lane or pedestrian street
might have several hours without usage.
During that time the lighting is dimmed to
40%.

When a person is approaching the street a 
sensor reacts and dims up the lighting to 
100% on the detecting lamp and three 
luminaries ahead. After a pre-set interval 
the lighting is dimmed down to 40% again. 

Business model used 
The standalone and presence detection 
installations are purchased and owned by 
the city. The CMS and its connected 
gateway and light fittings are leased 
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www.grow-smarter.eu I Factsheet: Smart outdoor lighting 

through the company which owns the CMS 
software and communication hardware. 
The lease is a price/unit/year model.  

Expected Impact 
There are potentially several positive 
impacts from investigating smart lighting 
systems. Similar tests on presence 
detection for pedestrian streets have 
shown an energy reduction on about 50%. 

The comparison between the CMS and the 
standalone solutions is expected to show 
that a smarter dimming profile can further 
reduce energy consumption at the same 
time as it better supports the citizen’s 
needs. One of the key questions to 
discuss is whether or not the increased 
complexity and material costs is 
motivated by the energy savings and 
future potential of such a system?  

For future implementation of a smart city 
lighting system it is expected that the 
GrowSmarter project will raise and solve 
several questions and concerns regarding 

usage of several proprietary systems 
within a single overall CMS.  

Potential for replication 
The potential for replication is high. With 
the support of the system provider, 
consultants and contractors this 
investigation would be reasonably easy to 
replicate.  

However, there are several technologies 
available on the market today and for a 
test like this to be useful some strategic 
goals should be set. For example, which 
communication technologies are feasible 
in this specific area? Are we considering 
adding functionality in the future, Internet 
of Things capabilities for example?  

There are a few specific competences 
which are useful in investigating a system 
like this: lighting management, 
software/CMS design, hardware, data 
communication and security. It is also 
important to consider the maintenance 
contractors' capabilities in maintaining a 
smart system.  
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Smart Multifunctional Tower 
PART OF SMART SOLUTION 5: SMART LIGHTING, LAMPOSTS 
AND TRAFFIC POSTS AS HUBS FOR COMMUNICATIONS 

• SmartTowers integrate technology into urban furniture to
provide new functionalities like wireless connectivity or
sensors, in addition to traditional services like street-
lighting.

• Smart Towers offer hyperconnected spaces to support the
growing demand for large mobile connectivity in the city.

• This represents a good solution for telecom Neutral Host
Operators. Traditional lighting poles are converted into
innovative small telecom sites in the city.

Barcelona 

Partners involved:  CellNex telecom 

growsmarter@cellnextelecom.com 

carmen.vicente@cellnextelecom.com 

INTEGRATED 
INFRASTRUCTURES

This project has received funding from the European Union's Horizon 2020 research and 
innovation programme under grant agreement no 646456. The sole responsibility for the content 
of this document lies with the author and in no way reflects the views of the European Union. 

22 

FA
CT

SH
EE

T

mailto:growsmarter@cellnextelecom.com
http://www.grow-smarter.eu/home/


www.grow-smarter.eu I Factsheet: Smart Multifunctional Tower 

What is the solution? 
Digital society and technology have 
change the daily life of citizens. Cities 
have to face the growing demand of 
mobile connectivity due to the large 
increase of personal smart devices, IoT 
services or massive broadband mobile 
connections at anytime and anyplace. 
Quick access to any information has been 
become a must-have, and not only for 
citizens. City managers also need access 
to real time, updated and accurate 
information about what is happening in 
the city in order to take the most 
convenient decisions. For this, a wide 
network of sensors and actuators should 
be deployed around the city to monitor 
and control the city. In addition, small 
micro-sites have to be deployed in the 
city to support hyper-connected spaces 
and massive mobile connectivity. 

The Smart Towers solution transforms 
traditional urban furniture, like street 
lighting poles, into new small 
multi-functional urban sites, to resolve 
the connectivity trends in the city. 

Furthermore, the solution opens a new 
paradigm for business models in the city, 
related to neutral host operators and the 
use of shared infrastructures. 

How does it work? 
Smart Towers solution offers hyper-
connected spaces in the city by 
transforming urban furniture, mainly 
lamp-posts.  On the one hand, the 
solution brings together lighting lamps 
with sensors for monitoring the city, as 
well as antennas and access points that 
provide wireless connectivity services for 
mobile networks. On the other hand, 
Smart Towers are linked to the Fiber Optic 
Backbone network in order to grant wide 
broadband wireless connectivity services. 

Since many factors are involved in the 
replacement of the current street furniture 
in a big city like Barcelona (multiple 
stakeholders involved, aesthetic criteria, 
urban services providers, etc), different 
Smart Tower approaches have been 
considered in the GrowSmarter project.  

Smart Towers could be either deployed 
following a new lighting pole design or by 
adding a plug-in set that provides new 
functionalities to the traditional lighting 
poles. Having these two options facilitates 
the selection of the most suitable type of 
SmartTower which can then be made 
according to the functional requirements 
of the equipment and its final location 
(street, park, shopping center, etc). 
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www.grow-smarter.eu I Factsheet: Smart Multifunctional Tower 

Business models 
The Smart Tower solution facilitates the 
deployment of hyper-connected spaces in 
the city, while optimizing and 
rationalizing the use of urban space. The 
solution integrates different services into 
the same urban furniture: connectivity, 
sensing, lighting, information displaying, 
etc. The solution rationalizes the use of 
the public space and organizes the 
deployment of access points for wireless 
communications and IoT devices in the 
city. 

The Business Model is based on managing 
the use of shared infrastructure: a neutral 
host operator that offers “Connectivity as 
a Service” to other access operators like 
Mobile Network operators, WiFi operators, 
or IoT service providers.  

Expected Impact 
The solution transforms traditional 
furniture to provide more services related 
to IoT, wireless connectivity, and real time 
digital information. 

Improving quality of life 

Smart Towers offer new services that 
enhance daily life of citizens. For example, 
hyper-connected spaces resolve the 
wireless connectivity demand; while 
environmental sensors hosted into Smart 
Towers provides real time information 
about the status of the city, helping city 
managers to take the most suitable 
decisions. 

Reducing environmental impact 

Smart Towers rationalizes the use of the 
public space and organizes the 
deployment of access points for wireless 
communications and IoT devices in the 
city.  

Promoting sustainable economic 
development 

On the one hand, Smart Tower solution 
opens a new paradigm for business model 
in the city, related to neutral host 
operators and the use of shared 
infrastructures. The deployment of dense 
access networks becomes feasible for 
mobile operators if they can contract 
“Connectivity as a Service”. On the other 
hand, the marketplace of IoT services 
allows collaboration and co-creation of 
new services for the city and its citizens. 

Potential for replication 
The Smart Tower solution can be easily 
replicated in other European cities. The 
add-on option chosen by Barcelona 
Municipality can be fitted in any other 
lamppost around the world. The solution 
can be easily adapted to include the 
required IoT devices and access points. 

Regarding the provision of wide 
broadband wireless connectivity services, 
the backbone network linked to Smart 
Towers should offer high capacity to every 
Smart Tower.
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Smart Connected Street 
Environment 
PART OF SMART SOLUTION 5: SMART LIGHTING, LAMPOSTS 
AND TRAFFIC POSTS AS HUBS FOR COMMUNICATIONS 

•  Adds sensors to existing fibre-optic network and connects
to an Internet of Things open data platform

• Produces real-time information for traffic emissions
reduction

• Open data system can be used by all parts of the city
administration and innovated by local SMEs

Stockholm 

Partners involved: 

• IBM
• City of Stockholm
• Stokab

City contact: Mika Hakosalo: mika.hakosalo@stockholm.se

INTEGRATED 
INFRASTRUCTURES

This project has received funding from the European Union's Horizon 2020 research and 
innovation programme under grant agreement no 646456. The sole responsibility for the content 
of this document lies with the author and in no way reflects the views of the European Union. 
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 www.grow-smarter.eu 
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Factsheet: Smart connected street environment 

What is the solution? 
The Smart Connected Street Environment 
is a process that involving the following 
steps: 

1. Define users and their needs for data
collection and adaptive steering in City
environments

2. Analyse the existence of optical fibre
and electricity

3. Procure sensors and Internet of Things
(IOT) platform to be able to both collect
data, but also for applications and
adaptive steering of street
environments

4. Install and connect the sensors to an
IOT platform

5. Analyse data and develop
applications/solutions in the platform

6. Test and evaluate applications in the
connected street environment to get
instant feedback on their performance

How does it work? 
In Slakthusarea two types of sensors are 
installed to collect data on people and 
vehicle flow. 
The sensors are connected to the existing 
optical fibre network. When pedestrians 
and bicyclists pass a sensor a time and 
ID-tag is collected from their mobile 
phone devices. When the same ID passes 
another sensor it is possible to, for 
instance, define the average speed and 
direction of the person. The other sensor 
is identifying vehicles' registration plates 
and checks it against the vehicle register. 
When there is a match the vehicle 
information such as type of vehicle, CO2 
emission can be defined.  
This gives very exact information of the 
transport emissions in the area over a 
given time. The real-time data in 
Stockholm is then transferred to IBM:s IOT 
Watson environment, where it can be 
analysed, visualised, but also used for 
developing applications for users.

Figure 1: Overview of the process 

IBM + KTH

Stokab

St Erik Kom, Traffic Department
+ industrial partners

Citizen living, working in area
Real Estate Owners in area

City Departments responsible in area
Service providers in area
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Factsheet: Smart connected street environment 

Integration with other smart 
solutions 

In Smart Measure 8.1 IBM is implementing 
an open consolidated big data platform. 
All data from the sensors installed in 
Slakthusarea are gathered in the IBM 
platform called Blue Mix. The connection 
with the use cases in Smart Measure 8.1 is 
shown in Figure 3  (below). 

Expected Impact 

As a first phase the sensor data is used to 
analyse the transport mix and emissions 
in the Slakthusarea.  

As a second phase the real-time data is 
used for adaptive steering of pedestrian, 
bicycle and vehicle traffic to reduce  
emissions and enhance the flow of traffic. 
A special focus is put on event traffic, 
where large numbers of people are 
entering and exiting the area in a short 
period, causing, at worst, long queues. 

The real impact is created when the data 
is used for developing applications for 
end-users in the open consolidated big 
data platform. By providing the data to 
external developers, which can develop 
new services for the public, it will also 
create economical growth. 

Potential for replication 

The concept is possible to replicate in 
other cities even if they do not have an 
optical fibre network.  The sensors can 
also send data through 3G/4G. The data 
collecting sensor solutions are selected so 
that they fulfil the criteria of data security 
and do not jeopardise the anonymity of 
individuals. These are currently approved 
for the Swedish market, but can after 
approval in other countries, be used for 
gathering data in street environments. 
IBM:s IOT Watson platform is available in 
all markets, as well as the Blue Mix 
platform. 

Joint : Underst and 
event  t raf f ic and 

problems, develop
solut ions

MF/ KTH:Reducing
Traf f ic emissions

TK: Pedest r ian and 
bicyclist t raf f ic

Fibernet in Slakt hus/ Globenarea - St okab

Connect ivit y, net works in Slakt hus/ Globenarea - St Erik Kom /
Sensors Bumbee Labs, Facilit y Labs, SLB

Dat aplat form for gat hering dat a – IBM IOT Wat son, 

Usecase 1.0 /  M5.2

Applicat ion development – IBM Blue Mix

Usecase 1.1 /  M8.1 Usecase 1.2 /  M8.1 Usecase 1.3 /  M8.1

Figure 3Figure 3: Integration with other smart solutions 
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Smart meter information 
analysis and actuators  
PART OF SMART SOLUTION 5: SMART LIGHTING, 
LAMPOSTS AND TRAFFIC POSTS AS HUBS FOR 
COMMUNICATIONS  

• Efficient infrastructures in public areas integrate different
utilities’ technologies, such as smart meter infrastructures, and
urban and environmental sensors.

• Awareness-raising on energy consumption behaviour aimed at
lower energy consumption and a reduction in CO2 emissions.

• A new communication channel will provide direct access to the
energy data through the City Platform (GrowSmarter Platform).

Barcelona 

• Technical partner: Endesa

Contact: carlos.rodriguezn@enel.com

• Barcelona City Council

Contact: gcabezasr@bcn.cat

INTEGRATED 
INFRASTRUCTURES
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www.grow-smarter.eu I Factsheet: Smart meter information analysis and actuators 

What is the solution? 
In Barcelona, Endesa will deploy an 
innovative “Data Hub”, named Multiservice 
Concentrator (MSC), allocated in the 
secondary substation. This new device will 
serve as a data node collecting and 
managing city data. This will allow for 
increased efficiency in infrastructures 
thanks to the integration and optimisation 
of several utilities, such as electric, water 
and heating smart meter infrastructures, 
and urban and environmental sensors.  

Endesa will share the data collected by the 
MSC with the City Platform facilitating the 
creation of some added value applications 
with the objective of obtaining different 
efficiency related benefits and of offering 
new smart grid services. 

How does it work? 
Within the GrowSmarter project, the 
infrastructure’s architecture is composed 
of four main layers:  

1. Field Components
a. Meters (electrical, gas, water,

heating, cooling).

b. Urban and environmental sensors.

c. Data Hub, composed of an MSC
installed at the secondary
substation.

d. Platform

e. Energy Services and Apps.

The MSC installed at the secondary 
substation collects data from the different 
field components and then transfers it to 
the GrowSmarter Platform through a 
central system (Endesa Platform). This 

data will be managed through the 
Growsmarter Platform and will offer some 
added value energy services.  

The main communications technologies 
supported are:  

Radiofrequency (RF) based on wireless M-
Bus protocol, used for communication 
between the concentrator and gas, water 
and heating meters.  

PLC (Power Line Communication), used for 
communication between the concentrator 
and electrical meters.

Expected Impact 

In Barcelona, Endesa will demonstrate a 
big step in the evolution of efficient 
infrastructures installed in public areas 
thanks to the integration of the 
infrastructure of different utilities with the 
capacity to integrate water, gas, heating, 
and also urban and environment sensors 
and actuators data.  

This measure will contribute to the city’s 
development in energy efficiency thanks 
to the collection of a variety of high city 
data, providing greater awareness of 
energy consumption and enabling tenants 
to manage their own.  

For example, the provision of energy 
meter data is expected to encourage 
tenants to optimise their consumption, 
reducing the cost of energy.  

New added value energy services and apps 
are expected to be developed by third 
parties, which would benefit from the 
information collected and managed 
through the City Platform.
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Open District Heating 
 SMART SOLUTION 6: WASTE HEAT RECOVERY 

 

• Excess heat and capacity are turned into revenue 
 

• Heating and cooling systems are used more efficiently 
 

• Heat recovery contributes to the sustainability effort 

 

 

 

Stockholm 
Technical partner: Stockholm Exergi 

Contact: Martin.Brolin@stockholmexergi.se 
 

INTEGRATED 
INFRASTRUCTURES 

This project has received funding from the European Union's Horizon 2020 research and 
innovation programme under grant agreement no 646456. The sole responsibility for the content 
of this document lies with the author and in no way reflects the views of the European Union. 
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www.grow-smarter.eu I Factsheet: Open District Heating 

What is the solution? 

The concept behind this solution is to use 
the surplus heat for the city of Stockholm 
and turn it into a resource. Open District 
Heating makes it possible to turn costs for 
cooling into revenue from heat recovered 
by the district heating system. This is heat 
which would have otherwise been lost, via 
cooling towers for example, to the 
atmosphere.  
 
Waste heat is abundant in cities but rarely 
used. Data centres and shopping malls 
with numerous freezers and coolers 
generate lots of excess heat, which is 
often costly to dispose of. The potential 
for heat recovery in Stockholm is 
estimated at 1 TWh annually. 

 

 

 

 

 

 

 

How does it work? 

Within the Grow Smarter project, two 
applications of Open District Heating will 
be demonstrated: One data centre 
installation and one supermarket 
installation. 

A data centre generates large amounts of 
excess heat which need to be cooled off in 
order to prevent equipment being 
damaged due to an excessive rise in 
temperature in the data centre. 

With Open District Heating® the excess 
heat can be recovered using a heat pump 
that cools the data centre and 
simultaneously supplies heat to the 
district heating network. A 1 MW data 
centre could, in this way, warm up to 
1000 standard apartments each year. 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.grow-smarter.eu/


 

 
 

www.grow-smarter.eu I Factsheet: Open District Heating 

Freezers and coolers in supermarkets also 
generate large amounts of excess heat 
that needs to be transported away from 
the store area.  A large supermarket with 
200 kW cooling capacity generates 
approximately 25 GWh/year of waste heat. 
This is usually released into the 
atmosphere through cooling towers. With 
Open District Heating®, the waste heat can 
be recovered and transferred to the 
district heating network. The recovered 
heat from a 200 kW supermarket could be 
used to heat up to 200 standard 
apartments during one year.  

Business model used 

Open District Heating® allows businesses 
to turn costs for cooling into revenue from 
recovered heat. Through Open District 
Heating®, Fortum Värme buys recovered 
heat and excess capacity at market price 
under long-term and transparent 
contracts.  

Large as well as small companies and 
businesses can participate in the scheme 
by selling their excess heat to Open 
District Heating®. The aim is to achieve 
profitability and efficiency for both 
suppliers and Fortum Värme. 

 

 

Expected impact 

Recovery of heat with Open District 
Heating® is an important part of Fortum 
Värme´s agenda to make district heating 
in Stockholm 100% fossil-free. Increased 
heat recycling also reduces the need to 
invest in new heat production capacity.  

With Open District Heating®, we are laying 
the foundations for next generation urban 
energy systems based on integration and 
collaboration between businesses. The 
economic incentives to recover heat 
presented by Open District Heating® are 
expected to encourage sustainable 
investments in Stockholm, especially in 
the field of green computing.  

These investments are expected not only 
to improve the efficiency and 
sustainability of the energy system, but 
also to drive development in infrastructure 
in the Stockholm area, enabling 
continuous improvement in the quality of 
life for the inhabitants. 

Potential for Replication 

The Open District Heating concept can be 
applied in cities with district heating 
systems. 

The concept and trade mark Open District 
Heating® is owned by Fortum Värme 
samägt med Stockholm Stad. 
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District heating and cooling 
rings 
 SMART SOLUTION 6: WASTE HEAT RECOVERY 

• An energetic balance between different buildings with
distributed generation of renewable energy and waste heat
will be carried out through a virtual analysis.

• The connection of different buildings with distributed
generation facilities based on renewable energy and waste
heat from District Heatings will bring energy savings and
reduction of greenhouse emissions.

• The analysis will help decision-making related to the
implementation and the management of the distributed
generation facilities.

Barcelona 
Technical partner: Naturgy, IREC 

Contact: barcelona@grow-smarter.eu 

INTEGRATED 
INFRASTRUCTURES

This project has received funding from the European Union's Horizon 2020 research and 
innovation programme under grant agreement no 646456. The sole responsibility for the content 
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www.grow-smarter.eu I Factsheet: District heating and cooling rings 

What is the solution? 

The solution consists of a virtual analysis 
of the real potential of implementing an 
energetic connection between buildings 
with distributed generation from 
renewable energy and waste heat (district 
heating) for a group of buildings with 
complementary consumption.  

Through the data monitored, the virtual 
analysis is done using real profiles of 
energy consumption of the buildings 
included in the solution, real profiles of PV 
generation and different storage’s uses 
and real profiles of district heating use.  

Due to the use of real data, the 
conclusions obtained in the virtual 
analysis will be comparable to a real 
configuration. 

How does it work? 

The analysis will be carried out with the 
real data monitored of buildings which 
have participated in other measures of 
GrowSmarter project. Because of the 
localizations of these buildings which are 
located around the city of Barcelona, the 
analysis is done virtually.  

The buildings selected are: 

Measure 1.1 (Energy efficient 
refurbishment of the building) 

• Melon District – A connection to a
DH (Scope of GrowSmarter Project).

• Canyelles – Passive and active
refurbishment (Scope of
GrowSmarter Project).

• Hotel H10 – Passive and active
refurbishment (Scope of
GrowSmarter Project).

Measure 4.2 (Smart Energy and Self-
Sufficient Block) 

• All the buildings of this measure –
FV installation. (Scope of
GrowSmarter Project).

o Sibelius 3
o Monestir de Valldonzelles
o Naturgy Barceloneta
o Meridiana 141

Once all the implementations are finished, 
an analysis between production and 
demand profiles of the buildings will be 
carried out. The aim is to simulate a 
situation where all buildings would be 
located together, in order to evaluate the 
viability and the benefits of a hypothetical 
situation where different buildings with 
distributed generation and complementary 
profiles are connected in an electric and 
thermal ring. 
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Expected impact 

The expected impacts that the virtual 
analysis of the connection of buildings 
with distributed generation in an electric 
and thermal ring will bring to the city in 
terms of the key GrowSmarter project are: 

Improving quality of life 

The analysis will give us a deep 
understanding of the behaviour of the 
distributed generation with several 
buildings giving the possibility to 
maximize the energy supplied by these 
technologies.  

Reducing environmental impact 

The analysis will give us clues to 
maximize the energy supplied by 
distributed generation facilities. As these 
installations are based on renewable 
energy, a major cover of these 
installations in the energetic mix of 
buildings will imply a direct reduction of 
greenhouse gases. 

Promoting sustainable economic 
development  

A better understanding of how and where 
to implement the distributed generation 
facilities in Smart Cities will promote an 
increase of the number of these 
installations in the cities. 

Potential for Replication 

The conclusions of the analysis will give 
guidelines to promote and increase the 
replication of these types of installations. 

Organizational resources and 
knowledge required within the public 
administration: 

Public administration should be conscious 
of the high potential of greenhouses gases 
reduction thanks to the interconnection 
between distributed generation facilities 
and buildings. It should propose ways to 
promote these types of installations and 
connections.  

Stakeholders to be involved: 

• Owner communities/buildings.
• Promoters.
• Utilities.
• Manufacturers and distributors of

products of

Potential barriers: 

• Lack of economic resources to
implement the installations.

• Misgivings of the building’s owners
on the dependency of the energy
supply of other buildings.
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Smart local thermal grids 
PART OF SMART SOLUTION 6: WASTE HEAT 
RECOVERY  

Districlima network in Barcelona 22@District and Ca l’Alier location 

• Re-designation of an industrial building into an innovation
center with a nearly zero net energy building (NZEB)
criterion including an on-site electricity generation and a
connection to District Heating and Cooling network.

• Innovative Public-Private Partnership to promote the
concept of NZEB and serve as a reference for industrial
building refurbishment in the city.

• The newly refurbished building will showcase the
integration of an existing District Heating and Cooling
(DHC) network including Photovoltaic (PV) generation.

Barcelona 

Technical partner: IREC 

• Contact: msanmarti@irec.cat

Barcelona City Council

• Contact: rfuriod@bcn.cat

INTEGRATED 
INFRASTRUCTURES

This project has received funding from the European Union's Horizon 2020 research and 
innovation programme under grant agreement no 646456. The sole responsibility for the content 
of this document lies with the author and in no way reflects the views of the European Union. 
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What is the solution? 

Ca l’Alier will demonstrate the feasibility 
of a Nearly Zero Site Energy Use through a 
combination of photovoltaic power 
(85kWp), a connection to the district 
heating and cooling network that recovers 
heat from urban solid waste treatment 
plant, and the installation of an energy 
management system that is capable of 
optimising consumption as well as 
forecasting the building load. The existing 
DHC network in 22@District, DISTRICLIMA, 
will satisfy the heating and cooling 
demands of the building while the 
building’s rooftop will be equipped with a 
photovoltaic installation..  

How does it work? 
The photovoltaic generator will be 
installed on the rooftop, trying maximise 
architectural integration with minimal loss 
of system performance. The conventional 
grid connection will be carried out in 
three-phases, with the inverters feeding 
each phase. An energy meter will be 
installed at the entrance of the 
photovoltaic system in order to deduct 
any energy generated which could be 
consumed by the conventional grid.  

At the design stage, installed power for 
cooling and heating is planned at 202kW 
and 126kW, respectively. The distribution 
network for heating & cooling will be 
installed beneath the street adjacent to 
the building. A room in the building’s 
basement has already been considered in 
the building’s design to enable the system 
to be connected to the primary circuit of 
the Districlima network. This room would 

include the building-owned substations 
and the secondary circuit. The installation 
will be composed of four pipes and the 
pumps will be able to perform at variable 
flowrates.  

The district heating and cooling network 
of Districlima has a cooling capacity of 31 
MW and a heating capacity of 20 MW. The 
vast majority of heat and cold production 
is based on the use of the steam produced 
from the incineration of municipal waste 
(MSW) in the nearby treatment plant 
TERSA. Thus, fossil energy consumption is 
minimised avoiding 5,253 tons per year 
(2008 data) of CO2 emissions.  

The remaining cooling production is 
carried out in electric chiller machines 
cooled by seawater. Consequently, high 
yields are reached and the installation of 
cooling towers is avoided (eliminating the 
risk of Legionnaires' disease). This water 
is collected from the nearby Port Fòrum 
and is returned to the sea through a 
manifold, with virtually no environmental 
impact.  

The system is completed by a buffer tank 
of cold water of 5,000 m3 which stores 
cold overnight and disperses it 
throughout the day. Hot water is supplied 
at temperatures over 90ºC and returns at 
60ºC, while cold water is supplied at a 
temperature between 4 and 5°C and 
returns at about 14°C.  

Business Model Used 

Barcelona promoted this refurbishment in 
a public-private partnership with 
technological multinational companies in 
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order to reactivate the 22@district and 
promote it as a research and development 
platform for new market opportunities in 
the domain of smart cities.

Integration with other smart 
solutions  
The system is integrated with Measure 
1.1: Efficient and smart climate shell and 
equipment refurbishment in Ca l’Alier. 
This measure’s main aim is the 
refurbishment and conversion of an 
industrial building into an innovation 
centre. The current measure will be part of 
the building refurbishment and will 
integrate existing DHC network including 
PV generation.  

This solution also integrates Measure 4.2 
“Resource Advisor”, through which a 
platform will be developed to visualise the 
energy data of low energy district actions 
implemented in Barcelona. 

Expected Impact 
The Districlima DHC network commonly 
uses waste energy sources (municipal 
solid waste or alternatives) coupled with 
energy-efficient equipment to reduce the 
consumption of fossil primary energy for 
heating and cooling production compared 
to conventional technologies.  

The first impact is therefore the reduction 
of CO2 emissions during heating and 
cooling generation for the Ca l’Alier 
building, compared to traditional heating 
and cooling production.  

Additionally, the PV power installed is 
planned to be 85,5kWp whereas the 
regulatory requirement is only for 21kWp 

according to the National Building 
Technical Code. This will lead to higher 
on-site electricity production from 
renewable energy sources.  

By implementing passive energy saving 
measures through envelope and smart 
integrated local energy generation, the 
local area will be nearly self-sufficient 
with respect to thermal energy. The users 
(Tech Companies applying R&D activities) 
are expected to experience an 
improvement in comfort, energy & 
economic savings, and power quality due 
to DER (Distributed Energy Resources) 
technologies. Moreover, the solution is 
expected to have an impact on stimulating 
atmosphere for R&D units of high Tech 
Companies, and will help boost their 
corporate image and reputation  

Potential for replication 
Replicability of this measure is based on 
the existence of offices, residential and 
social spaces that need to be refurbished 
or converted into useful spaces for 
citizens.  

Stakeholders to be involved are tech 
companies, public administration, citizens 
and neighbourhood associations willing to 
transform the district to reach nearly zero 
total consumption from the grid. Public-
private partnership as a funding strategy 
is in this case based on the city strategy 
itself.  

The combination of technologies such as 
solar energy and the use of a connection 
to the high energy efficient district 
heating and cooling network contribute to 
reach nearly zero net energy sites. 
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Smart waste management 
PART OF SMART SOLUTION 7: SMART WASTE 
COLLECTION 

 

• Handles multiple separate waste streams in one inlet, 
identifying each user and their waste volumes.  

• Increased recycling rates, conversion of food waste to 
biogas and up to 90% reduction in transport for heavy waste 
collection. Collected food waste will be processed separately 
to serve as biogas for public transportation. 

• Feedback on individual habits and their environmental 
impact can be given to system’s users, with the possibility 
of rewarding ‘good’ behaviours. 

 

Stockholm 
• Technical partner: Envac 

Contact: hans.anebreid@envac.se 

INTEGRATED 
INFRASTRUCTURES 

This project has received funding from the European Union's Horizon 2020 research and 
innovation programme under grant agreement no 646456. The sole responsibility for the content 
of this document lies with the author and in no way reflects the views of the European Union. 
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What is the solution? 

The smart waste collection system 
combines Envac’s underground waste 
transportation and optical sorting 
technologies, integrating smart metering, 
identification sensors and software. This 
solution will enable a cost efficient and 
smarter combined solution, with the 
possibility of providing feedback to end-
users on their waste segregation habits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

How does it work? 

Residents separate their waste into 
separate colour-coded bags. When the 
resident puts his/her waste into the Envac 
waste inlet, the user is identified 
alongside the type (by colour of bag) and 
weight of waste being deposited. The 
different waste streams are then 
transported using suction through an 
underground pipe network to a collection 
station located outside the central city 
area. 

The system will be able to identify the 
amount and type of waste thrown away by 
individual users. This information could 
be used to provide feedback to the user, 
for instance, on individual recycling 
patterns.  

Any food waste collected will be 
processed as biogas, which in turn will be 
used to fuel public transportation. 
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The graph above shows the difference in emissions of CO, HC (hydrocarbons), NOx, particles and SO2in 
another residential area in Stockholm (Stora Ursvik). UWT stands for underground waste transportation 
and Conventional stands for bin collection with rear loading lorry. 
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Expected impact 

Improved quality of life: 
 

The solution will provide easy access to 
the waste disposal system, which will 
replace heavy waste collection lorries in 
the residential area. The system will also 
limit the use of inner and/or outer 
surfaces for waste bins and containers  

 

Reduced environmental impact: 
 

Waste collection traffic will be reduced by 
90% with an accompanying reduction in 
CO2 emissions, noise and pollution. 
Additionally, the working environment for 
the waste collectors will be greatly 
improved due to the elimination of heavy 
lifting. Processing collected food waste as 
biogas will greatly reduce GHG emissions 
from the waste. 

 

Promoting sustainable economic 
development:  

The solution will showcase smart 
infrastructure and will entail a strong 
interaction with users by providing data in 
order to improve environmental behavior. 

  

 

 

Potential for Replication 

Many European cities need to increase 
recycling in multi-family residential 
housing estates. Typically recycling levels 
in such areas are around 15% or lower, 
whereas average national recycling levels 
often reach 50% and higher. Space and 
accessibility restrictions for introducing 
recycling as well as means of providing 
continuous information and instantaneous 
feedback on correct behaviours are factors 
impeding reaching higher recycling levels.  

The system can be installed outside the 
buildings without needing to make any 
infrastructural changes. This gives it a 
good replication potential in many 
housing estates built in the 60s-80s that 
currently lack possibilities for waste 
recycling and have difficulty providing 
individual feedback and rewarding “good” 
behaviour. 
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Big Consolidated Open Data 
Platform Stockholm 
PART OF SMART SOLUTION 8: BIG DATA 
MANAGEMENT 

• Creates improved insights into people and vehicle flows
within the selected geographical area as a base for future
planning and decision taking

• Enables better visitor’s experience by providing graphical
advice based on real time data, analytics and prediction how
to move in the area to avoid congestion

• Reduces emissions by providing a better individual planning
solution for travel using public transportation instead of
using private car

Stockholm 

Technical partners: IBM Svenska AB 
Contact: stanley.ekberg@se.ibm.com 
City contact: City of Stockholm 
Contact: mika.hakosalo@stockholm.se 
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What is the solution? 
Understanding people and vehicle flows 
are fundamental to take correct decisions 
both in terms of individual experience 
when visiting the area but also to 
understand environmental impacts and be 
able to act based on this insight. 

We measure flow of vehicles and people in 
a geographical area of Stockholm. The 
area has a large variety of people, 
bicyclists and vehicles due to several large 
arenas that are located within the area.  

We are measuring the number of people 
and vehicles in the area. The aim is to 
understand these flows to support 
decision-making within the city, but also 
to inform the people in the area about 
congestions. We provide a solution for the 
individual visitor to better understand the 
current congestion situation and to 
receive graphical advice about the best 
way to leave the area with public 
transports. This could lead to an improved 
experience when visiting the area and to 
reduced emissions from vehicles as it 
would be easier to predict the travel time. 
This means that visitors may choose 
public transportation instead of using an 
individual car.  

How does it work? 
The solution uses real time data to 
establish information about the traffic and 

people flow in the local area. The data is 
coming from sensors installed within the 
area. 10 of these sensors identify vehicles 
from the registration plates.  

This information is used to connect to the 
Swedish Transport Agency to access 
technical specifications of the passing 
vehicles in order to calculate its emission 
impact. A further 23 sensors identify wi-fi 
(wireless) devices.  

By tracking movements from sensor to 
sensor, a pattern of movement can be 
established as well as the volume of 
moving devices. This can be used to 
predict people flow within the area.  

The devices are most frequently mobile 
phones but can also be other devices and 
vehicles sending out wi-fi signals. By 
filtering the signals from unwanted 
devices, the quality of the measurements 
are improved.  

The final source of data is 
local weather data that is 
stored in the platform and 
can be used in specific use 
cases where weather has 
an impact. For example for predictions of 
people flow changes based on weather 
conditions. The weather data comes from 
The Weather Company. 
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The platform used to collect all sensor 
data and weather data is the IBM Cloud 
Platform which includes an IoT (Internet of 
Things) connection. It connects a wide 
range of sensors and data sources. It can 
also manage high volumes of data. 

The data input is stored in a data lake 
where it can be refined as needed. The 
data stored in the platform is anonymized 
and cannot be used to identify individuals. 

Output from the platform can be tailored 
to different needs and user groups. This 
can range from customized advanced 
analytics to preconfigured dashboards. 
The data can also be used for mobile 
applications and for external systems 
using API’s (Application Protocol 
Interfaces). 

An important design goal was to establish 
an open architecture where multiple input 
and output sources can be used and that 
these could be flexible over time. It was 
also important to enable advanced 
analytics as part of the solution. Overall 
the setup supports real time input of data 
streams, storage of data, advanced 
analytics and different uses of the data.  

One example of a presentation of data is 
included below. This shows in the upper 
part the number of people currently in the 
area, the total number of people during 
this day, the number of vehicles entering 
the area, the number of vehicles leaving. 
In addition and the current temperature. 
In the lower part the number of people 
present over time is displayed in a graph.  

Another example is the calculation of the 
vehicle environmental impact, both for the 
total number of vehicles present and each 
vehicle’s individual environmental impact 
as seen in the graph below. The bubbles 
size corresponds to the number of 
vehicles while each bubble’s color 
represents a different type of fuel. The 
largest bubble shows that petrol is the 
most common fuel. One of seven vehicles 
are using a hybrid solution. 

MetroLIVE: The purpose of the MetroLIVE 
application developed in the project is to 
help visitors plan their trip based on the 
current situation in the area with special 
attention to the potential crowd issues in 
the arena area. 

The application is based on the existing 
public communication authority’s API (SL) 
but adding congestion and a heatmap of 
the number of visitors on a map that also 
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displays estimated 
walking time based 
on this congestion. 

The application 
provides the visitor 
with different trip 
alternatives for 
leaving the venue 
including travel 
time, based on 
predicted walking 
time to the most 
suitable public 

transportation starting point adding, total 
time to the final destination but also 
congestions in the area and a prediction 
on how the situation will develop. 

Expected Impacts 
Improved understanding of people and 
vehicle flows will enable decision makers 
to take well informed decisions. Examples 
of information and insights that will be 
available include: 

• Number of vehicle passages
• Number per vehicle type
• The volume of bicyclists and pedestrians
• People flow in different type of events
and situations
• People movement patterns
• How long people and vehicles stay in the
area
• Detection of traffic congestion
• Emission calculations
• Weather impact on people flow and
traffic in the area

Helping visitors understanding the impact 
of people crowds, we expect an improved 
experience in visiting the area. It will also 
positively impact the number of people 

that select to travel with public transport 
instead of with a car, reducing the overall 
emission impact in the area. 

The possibility to open the data for 
external parties’ use will have another 
impact, stimulating further innovation. By 
connecting more data sources to the 
already existing platform, for example 
additional multi sensors (camera sensors), 
the insights and use can also be 
expanded.   

Potential for replication 
All technologies used in this project are 
widely available. The cloud platform and 
weather data input can be used regardless 
of location. Sensors already installed can 
be used. If no sensor data are available, 
sensors must be installed to replicate the 
solution. Big data and connected devices 
are getting more common. This project 
has aimed at showing a real example of 
how these could be used 

Replication criteria: 

• The number of data sources are
expanding rapidly. It is important to use 
open data platforms which are designed 
to be flexible in terms of input, output 
and the ability to manage big data over 
time in a secure and safe manner 
• Sensitive data need to be anonymized
• Data ownership is important and

should be a decision criteria 
• Implementation of new sensor

systems can take time due to approvals 
needed and the need for connectivity and 
electricity 
• Different sensors have different

characteristics that can limit their 
suitability for the intended use. 
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Big Open Data Platform 
PART OF SMART SOLUTION 8: BIG DATA 
MANAGEMENT 

• Integrates data from a variety of domains to form one single
access point for application developers.

• Provides a universal and accessible platform that allows
application developers to build uniform services for cities
with minimal effort and no redesign.

• Promotes equal access to public data, fostering sustainable
and equitable public development

Barcelona 
• Technical partner: Barcelona Supercomputing Centre

Contact: maria.marinescu@bsc.es

INTEGRATED 
INFRASTRUCTURES

This project has received funding from the European Union's Horizon 2020 research and 
innovation programme under grant agreement no 646456. The sole responsibility for the content 
of this document lies with the author and in no way reflects the views of the European Union. 
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What is the solution? 
Our solution consists of developing a 
semantic model that reflects and connects 
three domains of interest: mobility, 
energy, and integrated infrastructures. 

Users can browse and query the ontology. 
A semantic access layer will translate 
semantic application queries (i.e. queries 
over the semantic model rather than the 
actual data) to queries that accesses the 
city data platform.  

One of our goals is to provide a solution 
in which application writers could deploy 
their services in different cities without 
modifying the code (if the new city adopts 
our city semantic model and develops 
their own semantic access layer). 

 An important part of this translation 
involves a cooperative and semi-
automatic mapping tool which will return 
recommendations for correspondences 
between the semantic concepts and the 
actual concepts in the city schema.  

The goal is to provide a solution that is 
easier to evolve, maintain, and port to new 
cities with different data and use patterns.  

This should also be a solution that allows 
applications to work as-is over new data 
rather than having to undergo 
implementation changes – to the extent 
that data exists.  

Our approach is based on developing an 
urban semantic model, concretely an 
ontology (8.2). An important part in the 
process of adopting a semantic solution is 
how difficult it is to populate the model 
with actual data.  

Measure 8.3 semi-automates the data 
mapping process to our urban semantic 
model for data monitored in the city of 
Barcelona.  

Measure 8.2 also provides data 
exploration and semantic access 
capabilities to the actual data integrated 
by the GrowSmarter Platform and 
accessible via a REST-type interface (REST 
API). 

How does it work? 
This solution consists of three 
components: 

City ontology, together with a browse and 
query tool:  

The city ontology reflects the meaning 
(i.e. semantics) of all the urban  concepts 
(entities and relationships) that describe 
the domains of interest and the 
connections between them. The browse 
and query tool allows keyword-based 
search of concepts, navigation starting 
from these anchor concepts, and the 
construction of queries in a graphical 
fashion. 

Semi-automatic mapping tool: 

This tool aligns the semantic model and 
the specific model of the city data 
platform, and will be available via web. 
Multiple users could participate 
collaboratively to produce valid 
alignments.   

Semantic access layer (SAL): 

Functions as an access point for 
applications that pose semantic queries to 
access the data on the city platform. 
Applications accessing data from different 
cities can work without modification if a 
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SAL exists for those cities that maps 
between the city ontology and the actual 
city schema. SAL acts in behalf of the 
applications (with their security and 
privacy credentials defined by Cellnex) to 
fetch the required data via a REST API and 
compute the query results for the few 
most common query operations (such as 
join). It calls the mapping tool to know 
which are the resources in the city 
platform schema that correspond to the 
semantic concepts contained in a query. 

Data integration solutions traditionally 
imply a data warehouse approach. While 
this is based on a well established and 
efficient technology, as well as solid 
formal foundations, several characteristics 
of data in urban environments are a misfit 
for this type of data integration.  

Firstly, data and schemas evolve; 
secondly, data is incomplete and no 
assumptions should be made about non-
existing data; thirdly, there are an 
increasing number of data sources of 
heterogeneous nature and formats that 
need to be integrated in an efficient and, 
as much as possible, automated way; 
fourthly, data is usually available for 
consulting but cannot be moved around 
and stored at the target.  

These are scenarios where semantic 
technologies excel.  There are not only a 
natural fit for the Open World paradigm, 
but they evolve gracefully and foster 
semi-automatic mapping techniques for 
massive data population and access.  

One advantage is that new data can be 
integrated faster, new semantic 
relationships can be inferred, and users 
can query the data without having to learn 

a query language nor understand the 
entire data model at a time. 

Integration with other smart 
solutions  
Our solution accesses city data via the API 
offered by Cellnex (GrowSmarter API).  

Given that this is a REST API, the semantic 
queries cannot be translated into an SQL 
query against the city data platform; 
instead SAL will implement some of the 
most common operations required by the 
queries, such as joins.  

The GrowSmarter API implements secure 
and private access to resources. 

Expected Impact 
The urban semantic model is a transversal 
solution that can affect all the other 
measures proposed in GrowSmarter, and 
has both economic and social (indirect) 
impact by enabling the query and analysis 
of integrated city data (as explained above 
as benefits).  

We are focusing on Barcelona data, and we 
are discussing possible deployment of at 
least one of the measures in Köln. The 
idea is that follower cities could leverage 
our data integration, access, and query 
tool to access their city data, if this is 
recorded in digital form and available on a 
city platform.  

The long-term impact is that application 
developers that want to build services in 
these cities can do so with little initial 
effort and no redesign as long as the city 
platform API doesn´t change and they use 
query functionality that is implemented as 
part of SAL. This solution promotes equal 
access to non-private data and therefore 
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fosters sustainable and equitable 
economic development. 

Environmental benefits: 

Integration of data from different domains 
via a model that explicitly formalizes the 
relationships between concepts enables 
global and comprehensive analysis. This 
makes it possible to account for long-
range effects between aspects that 
otherwise may seem unrelated, making for 
better planning, optimization, and 
decision making in all respects related to 
urban environment. 

Socio-economic benefits: 

• Application writers can develop
services using a large range of
already unified data.

• The Services using semantic rather
than direct data access could work
as-is for every city that adopts our
semantic city model and develops
a semantic access layer to city
data.

• Such a framework can result in
economic benefits to service
developers (and providers), can
make data access more egalitarian,
and can create jobs. From a social
standpoint, the approach can be
extended to integrate data
extracted from semi-structured or
unstructured data, such as text
posted by citizens and concerning
citizens´ needs.

Potential for replication 
Other cities can replicate this solution by: 

1. Adopting our semantic model. The
browse and query tool is geared toward

domain specialists but does not require 
one to either learn a query language or to 
understand the whole model at a time. 

2. Implementing a semantic access layer
that uses our mapping tool to translate
from semantic concepts to their actual
data. This implies the creation of a data
schema for the new city (in .owl format)
and the implementation of the desired
query features in case that the city
platform does not accept queries via – for
instance - an SQL access point.  A domain
specialist should be available to validate
the correct mapping recommendations on
part of applications.

One potential problem is that new 
applications may require answering 
queries over entities that were not 
modelled, or involving relationships that 
were not contemplated by the current 
measures.  

This requires that a domain specialist and 
a semantic technology specialist work 
together to extend the ontology with the 
missing concepts. The advantage is that 
the model is flexible and naturally 
extensible.   

A more serious problem arises in the case 
that the new types of applications are 
radically different from the ones that 
guided the ontology design (although 
within the same domain of discourse), in 
which case it may be more efficient to 
redesign the ontology. The browse and 
query tool, as well as the mapping tool 
can remain largely unchanged. 
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Urban COCKPIT & UrbanPULSE 
PART OF SMART SOLUTION 8: BIG DATA 
MANAGEMENT 

Figure1: The Urban Cockpit 

• Real time big data storing, analysing and processing to gain 
KPIs, predictions and recommendations by UrbanPULSE 

• Cross organisational reuse, repurpose and recombination of 
traffic, mobility, environment, energy, smart district and 
smart home data 

• Cross City Information, decision making and planning 
support by an Urban COCKPIT 

 

 

 

Cologne 
Technical partners:  [ui!] - the urban institute 

Contact: Stephan Borgert: stephan.borgert@the-urban-institute.de 

INTEGRATED 
INFRASTRUCTURES 
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of this document lies with the author and in no way reflects the views of the European Union. 
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What is the solution? 
The picture on the front page shows a 
possible setting of the Urban COCKPIT for 
the city of Cologne. 
On the left hand side different tiles for 
different urban data are configured. 
Important KPIs and information are 
provided to deliver information about the 
current state of data quality and the state 
of the city. Tiles can have one or more 
backsides for further indicators and 
information. On the right hand side the 
map view of the COCKPIT is shown. On 
the map view are geographic details to the 
data provided. Filters can control the 
amount of data to be shown.  Zooming in 
the map provides more details, zooming 
out a better overview. 
The Urban COCKPIT fulfils two main 
purposes. Firstly, in contrast do cockpits 
and dashboards of certain urban sub 
systems, cross city information can be 
provided. Secondly, it serves as decision 
making and planning support tool. Before 
data and services can be connected in a 
targeted manner, the humans behind the 
data and services must connect 
themselves. The Urban COCKPIT is a 
helpful tool to obtain the current data and 

service state and quality to develop new 
smart city solutions and innovations. 

How does it work? 
The image overleaf (Figure 2) depicts the 
high level architecture of the overall 
system. On the bottom layer urban data, 
produced by different urban subsystems, 
are delivered to the Open Urban big data 
Platform (OUP), called UrbanPULSE. The 
connections are realized using open data 
and open protocol standards. 

The OUP is normalizing, storing and 
processing the data in real time and 
applies different modules and services to 
generate value added data like KPIs, 
predictions or recommendations. Real 
time means the time for processing the 
data is lower as the time receiving the 
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data by application programming 
interfaces. The OUP supports the reuse, 
repurpose and recombination of different 
data types. Thus, advanced use case like 
intermodal traffic or mobile tickets, which 
can be used for different transport modes, 
can be developed. The use cases are not 
limited on the traffic domain but can also 
be developed for infrastructures like smart 
grid, smart districts, smart waste or smart 
home. The platform is compliant to the 
DIN SPEC 91357 “Reference Architecture 
Model Open Urban Platform” to avoid 
vendor lock ins. Smart Analytics Services 
and modules can also be provided by 3th 
parties. 

Application programming interfaces to 
access stored data as well as value added 
data and services can be provided to data 
catalogues or data market places. Cologne 
uses a CKAN based platform called Open 
Data Platform Cologne. 

The Urban COCKPIT itself is an 
application, using UrbanPulse APIs.  

Business Model Used 
The Urban Software Institute GmbH 
(=[ui!]) is developing the UrbanPULSE 
platform and the Urban COCKPIT and 
offers them to cities and urban 
management companies. Further more 
[ui!] offers services for data integration, 
analytics, development use cases, 
designing and implementing the COCKPIT 
and more. Customers, who want to do the 

development connectors and services by 
their own, can buy a developer licence 
including access to the full source code of 
the platform. Purchasing a reseller licence 
is another option. Value added real time 
data services, like traffic situation or 
traffic light switch predications, are part 
of the offer as well. Real time traffic 
control predictions can be used e.g. to 
environment sensitive traffic 
management. 

The business models can be adapted to 
every individual city needs and 
requirements. 

Integration with other smart 
solutions 

Urban COCKPIT  and UrbanPulse  works 
well in combination with the other smart 
solutions and can be used as enabling 
technology. One example is the smart 
solution “mobile station” where many 
different means of transport are 
accessible from one spot. At a mobile 
station users can choose between bikes / 
ebikes, shared cars / ecars, and buses or 
trams. They can also park their car and 
use the charging stations for loading their 
eCars / ebikes. All the relevant data for a 
mobile station can be integrated into the 
UrbanPULSE and represented in the Urban 
COCKPIT, to gain a quick and easy 
overview of the current or historical usage 
of the mobile stations. 
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Expected impact 

We expect 3 impacts: 

1. Using the Urban COCKPIT as overall city 
monitoring tool enables faster 
reactions on unexpected events and 
delivers new opportunities for better 
city planning.  

2. Using the Urban COCKPIT as bridge 
from the technical system to social 
system, i.e. the humans behind the 
data and services, supports the faster 
development of new innovations, value 
proposition models, use cases and 
solutions.  

3. Because the UrbanPULSE is compliant 
to the DIN SPEC 91357 Standard for 
Open Urban Platforms (OUP), uses only 
open standards and protocols to 
integrate urban data and is not limited 
to a certain smart city domains like 
traffic or energy, the technical 
development of solutions and 
innovations can be done quickly and 
without the need of using third party 
modules. On the other hand third party 
modules can be integrated easily to 
gain fast progresses.

Potential for replication 

The solution can be replicated in any 
European cities easily as it not dependents 
on proprietary standards and is not 
limited to certain urban data domains. As 
cloud solution it can be scaled and 
adapted to the city needs. Small cities can 
be supported as good as very big cities. 
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Figure 1: Urban TRAFFIC 

• Provides a fast and easy overview of the current traffic 
situation within your city 

• Data and information can be used to improve traffic 
management by exploiting real time and historical data to 
detect unusual situations 

• Data can also be provided on open data catalogs or data 
market places, so external app developers can use these 
data as well. All urban data can be included independently 
of the manufacturer of the data provider system 

    
 

 

Cologne 
Technical partner: [ui!] - the urban institute 

Contact: stephan.borgert@the-urban-institute.de 

INTEGRATED 
INFRASTRUCTURES 

This project has received funding from the European Union's Horizon 2020 research and 
innovation programme under grant agreement no 646456. The sole responsibility for the content 
of this document lies with the author and in no way reflects the views of the European Union. 
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What is the solution? 
The City of cologne’s Urban TRAFFIC app 
above is a view of Cologne’s street map, 
with the different colours indicating 
current traffic flow in each street. In the 
current version of the app, 4 different 
colour indicators are used: green, yellow, 
red an d grey. Green indicates a good 
traffic situation with no traffic jams. 
Yellow is less good and red is bad. Grey 
indicates a disconnection from the sensor 
source. The map gathers its data from the 
UrbanPulse data backend which is 
described in the next paragraph. The data 
source are traffic sensors installed next to 
streets, which capture the current traffic 
flow and real time data from traffic 
computers. Real time traffic data provided 
by traffic computers as well as floating car 
data can be integrated as well. Value 
added services like traffic predictions and 

signal phase predictions of signal lights 
can be applied on city areas with modern 
traffic hardware. Furthermore the app 
delivers more traffic information such as 
available parking spaces, and the location 
of bike sharing and car sharing spots.  

How does it work? 

The image below depicts the high level 
architecture of the overall system. On the 
bottom layer urban data, produced by 
different urban subsystems, are delivered 
to the Open Urban big data Platform 
(OUP). The connections are realized using 
open data standards and open protocols 
for web services. 

The OUP is normalizing, storing and 
processing the data and applies different 
modules and services to generate value 
added data like KPIs, predictions or 
recommendations. The OUP supports the 
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reuse, repurpose and recombination of 
different data types. Thus, advanced use 
case like intermodal traffic or mobile 
tickets, which can be used for different 
transport modes, can be developed. The 
use cases are not limited on the traffic 
domain but can also be developed for 
infrastructures like smart grid, smart 
districts, smart waste or smart home.  

Application programming interfaces to 
stored data as well as to new generated 
data and services can be provided to data 
catalogues or data market places. Cologne 
uses a CKAN based platform called Open 
Data Platform Cologne. 

Business Model Used  
The Urban Software Institute GmbH 
(=[ui!]) is developing the UrbanPULSE 
platform and Urban TRAFFIC as part of the 
Urban COCKPIT and offers them to cities 
and urban management companies. 
Further more [ui!] offers services for data 
integration, analytics, development use 
cases, designing and implementing the 
COCKPIT and more. Customers, who want 
to do the development connectors and 
services by their own, can buy a developer 
licence including access to the full source 
code of the platform. Purchasing a reseller 
licence is another option. Value added real 
time data services, like traffic situation or 
traffic light switch predications, are part 
of the offer as well. Real time traffic 
control predictions can be used e.g. to 
environment sensitive traffic 
management. The business models can be 

adapted to every city needs and 
requirements. 

Integration with other smart 
solutions 
The Urban TRAFFIC app is a good addition 
to other urban apps like the Urban 
COCKPIT, which is described in another 
factsheet. 

Expected Impact 
The Urban TRAFFIC app provides 
important information about the current 
mobility situations of a city. It can be used 
to monitor mobility developments in order 
to detect the impact of measures and to 
improve certain aspects such as improving 
traffic navigation algorithms. The 
displayed information can also be 
provided as Data as a Service on open 
data catalogs and market places. 

This will enable service and app 
developers to develop new methods of 
using the information for new value added 
information and data for users. E.G. they 
can use these data in their own apps and 
enrich them with their own data to offer 
their customers a better solution. 

Potential for replication 
The solution can be replicated in any 
European cities easily as it not dependents 
on proprietary standards and is not 
limited to certain urban data domains. As 
cloud solution it can be scaled and 
adapted to the city needs. Small cities can 
be supported as good as very big cities. 
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PART OF SMART SOLUTION 8: BIG DATA 
MANAGEMENT 

 
Figure 1: UrbanPulse as multisided open big data platform in the backend 
• Provides a fast and easy overview of current environmental 

conditions in your city  

• Real time and historical data can be used to generate value 
added Data like predictions and recommendations for traffic 
management systems 

• Environment data can be combined with other urban data to 
develop smart solutions like environment sensitive traffic 
management to optimize air and traffic quality   

 

Cologne 
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What is the solution? 

The picture shows the Urban 
ENVIRONMENT app of the City of Cologne. 
The sensors measure data including CO2, 
ambient light, air pressure, humidity, 
temperature, dust and noise level. This is 
a street map of Cologne, which draws 
information from sensor packages 
installed and maintained by the federal 

state North Rhine-Westphalia. Further 
sensor packages could be ordered by 
cities itself, e.g. from [ui!] – The Urban 
Software Institute, and installed e.g. at 
lampposts or traffic lights. The app 
merges the data from them when the user 
zooms out. When zooming in, all sensors 
are shown individually and every sensor of 
every package can be viewed.

How does it work? 

Urban ENVIRONMENT is part of the Urban 
COCKPIT, which is explained in detail in 
another factsheet. 

The Open Urban Big Data Platform (OUP) 
module in the middle, called UrbanPULSE, 

is normalizing, storing and processing 
environment and other urban data in real 
time and applies different modules and 
services to generate value added data like 
KPIs, predictions or recommendations. 
The platform is compliant to the DIN SPEC 
91357 “Reference Architecture Model 
Open Urban Platform” to avoid vendor lock 
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ins. Smart Analytics Services can also be 
3th party services. The platform is open in 
terms of using open data and protocol 
standards.  

Business Model Used 

The Urban Software Institute GmbH 
(=[ui!]) is developing the UrbanPulse 
platform and Urban ENVIRONMENT and 
offers them to cities and urban 
management companies. Further more 
[ui!] offers services for data integration, 
analytics, development use cases, 
designing and implementing the COCKPIT 
and more. Customers, who want to do the 
development by their own, can buy a 
developer licence including access to the 
full source code of the platform. 
Purchasing a reseller licence is another 
option. Value added real time data like 
traffic situation or traffic light switch 
predications are offered to cities as well. 
Real time traffic control predictions can be 
used e.g. to environment sensitive traffic 
management. 

The business models can be adapted to 
every individual city needs and 
requirements. 
 

Integration with other Smart 
Solutions 
The Urban ENVIRONMENT app is part of 
the Urban COCKPIT, which is described in 
another fact sheet, and which is not 
limited on environmental solutions. 

Expected Impact 

The Urban ENVIRONMENT app delivers 
important information about the current 
environmental situation of a city. 
Developments of different environmental 
measures can be monitored to detect the 
impact of measures and to improve 
selective certain aspects. The displayed 
information can also be provided as Data 
as a Service on the open data platform of 
Cologne. The service and app developer 
are able to develop new ideas of how to 
exploit these information for new value 
added information and data for users. 

Potential for replication 

The solution can be replicated in any 
European cities easily as it not dependents 
on proprietary standards and is not 
limited to certain urban data domains. As 
cloud solution it can be scaled and 
adapted to the city needs. Small cities can 
be supported as good as very big cities. 
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Platform 
PART OF SMART SOLUTION 8: BIG DATA 
MANAGEMENT 

• Efficient management of the Smart City: The Integrated Data
Platform is a horizontally oriented platform that shares and
processes large amounts of data in real-time to support
decision making.

• Flexible, Scalable and Interoperable Data Exchange: The
Integrated Data Platform offers a set of open standardized APIs
that provide data services to manage and re-use the
normalized data coming from different heterogeneous urban
resources, promoting co-creation of added value applications.

• Growth Economy: Through the data services marketplace, the
Integrated Data Platform supports the existence of a smart
ecosystem of applications and urban services for monitoring
and managing the smart city, boosting new business models.

Barcelona 
Technical partner: CellNex telecom 

growsmarter@cellnextelecom.com / carmen.vicente@cellnextelecom.com 

INTEGRATED 
INFRASTRUCTURES 
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What is the solution? 
The GrowSmarter Integrated Data Platform 
is a middleware component of the 
Barcelona Big Open Data Platform. It is the 
core platform that aggregates all 
measures developed in Barcelona.  

The solution allows to process and share 
in real-time large amounts of data to 
support decision making applications. In 
spite of the wide range of heterogeneous 
urban data resources available in the city, 
the solution grants interoperability and a 
standard management. 

The solution offers also a common 
marketplace of integrated data services, 
where the business applications, such as 
business intelligence algorithms, 
monitoring applications, city dashboards, 
semantic layer, etc, can make use of the 
GrowSmarter Integrated Data.  

Through this marketplace of data services, 
the GrowSmarter Integrated Data Platform 
promotes co-creation of new urban 
services for the city and its citizens. The 
solution is based on standards and open 
source components. It has a modular 
design, easily scalable and replicable to 
any other place. 

How does it work? 

The GrowSmarter Integrated Data Platform 
is a modular horizontally oriented 
platform that works across different silos 
and vertical urban services.  

It has the capability to process any type of 
data coming from different “producers” 
(e.g. deployed sensors, data from 
proprietary platforms, open data 
repositories, mobile devices, etc). The 
solution then collects and standardizes 
different types of data with to be offered 
in a common marketplace of data 
services, where the business applications 
exploit and consume the GrowSmarter 
integrated data.  

The solution thus delivers a set of open 
secured standardized Application 
Programming Interfaces (APIs) to promote 
interoperability with the business 
applications that monitor and manage the 
smart city. The API offers methods for 
real-time queries, both for the current 
and the historical integrated data. 
Furthermore, the GrowSmarter API 
supports subscription methods that allows 
the business applications to get 
automatically updated data without using 
polling consultant algorithms. 

In addition, the GrowSmarter Integrated 
Data Platform provides a web portal as a 
front-end to interact with users.   

Business Model Used 
The value proposition has three main 
stakeholders: the platform Operator, data 
“Providers”, and data “Consumers”. 

The solution has been devised as a 
Platform as a Service (PaaS), that proposes 
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a modular cost system to be flexible with 
different needs and requirements:  

• Freemium fee: Access to the platform
and use of basic capabilities
• Premium fee: Use of extra-capabilities,
O&M services
• Integration fee: Integration of new data
sets into the platform

Integration with other Smart 
Solutions 

The GrowSmarter Integrated Data Platform 
is a middleware component of the 
Barcelona Big Open Data Platform as the 
core platform that aggregates and 
normalized all measures developed in 
Barcelona. The marketplace of data 
services grants interoperability, and allows 
business applications to exploit in real-
time a large amount of heterogeneous 
data sets with a standardized format. 
Furthermore, the solution contributes to 
other measures, improving the monitoring 
and operation of smart city actions. 

Expected Impact 

The Integrated Data Platform has been 
devised as a modular horizontal system 
able to work across different smart city 
actions. Its main value proposition is the 
provision of an interoperable marketplace 
of data services for business applications, 
which can take advantage of real time 
data correlation, data mining, data 
analysis, etc to support decision-making 
processes. 

The solution avoids vertical silos, 
supporting interoperability across 
different technologies and legacy systems, 
and provides real-time information to 
support vertical services and decision 
making processes. The solution thus 
improves the efficiency of business 
applications, that can better monitor and 
predict the behaviour of the city. City 
managers will also be able to run polices 
that improve the quality of life in the city. 

The marketplace of data services also 
drives innovation and co-creation of new 
added value applications, boosting a 
sustainable economic development of the 
city. 

Potential for replication

The solution is easily scalable and 
replicable in other cities. It was designed 
as an horizontal platform composed of 
several functional modules based on 
standards and open source components. 
Although it has been planned to support 
the GrowSmarter measures in the city of 
Barcelona, the solution is independent of 
specific data-sets and application 
domains.  

The horizontal concept allows the 
platform to work across vertical services, 
whereas the modular concept allows the 
platform to provide new functionalities or 
to process new types of data sets, without 
disturbing the previous features.  
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