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Desired future scenario Smart Buildings
SMART BUILDINGS

/ expertise in smart lighting & smart cities @ TU/eHOUSE
L I G H T

SMART CITIZENS 
ENJOY SMART 
BUILDINGS IN SANT 
CUGAT 2050

In 2050, all the stakeholders in Sant Cugat 
value collaboration and shared 
responsibility to manage their energy 
pro-actively. Both owners and occupiers of 
buildings value the opportunity to save 
energy and water. 

They do this by using the latest 
energy-saving technologies and energy- 
efficient system designs. These concepts 
add up to significant energy savings. But 
people don’t have to make any 
compromises on the comfort of their (living) 
environment. The latest technologies are 
also applied in the materials used in 
buildings and in the urban space. For 
example with materials that can clean the 
air, and take advantage of the kinetic 
energy of cars, bikes and pedestrians, 
transforming this energy into other forms 
that are useful for citizens.

Renewable resources are valued because 
they create a self-sufficient smart energy 
grid connecting all the individual buildings 
and neighbourhoods.

The desired future scenario makes a 
distinction between the different type of 
buildings — family houses, apartments, 
public buildings and offices — addressing 
specific opportunities and solutions. Those 
solutions can also be applied in other areas 
and categories when the need arises.

Elements of the desired future scenario are:

R4E - Roadmaps for Energy - Vision Development - D2.2 Visualisation Desired Future Scenario Smart Buildings Sant Cugat 2050

Version 15 June 2016

Smart communities
In 2050, owners of family houses are aware 
of the need for sustainable energy, water and 
waste services. They invest in systems and 
share them with their neighbours, so together 
they can afford a range of solutions for energy 
(generation and storage), water, food and 
waste. Together, they form a selfsufficient 
community. Smart homes provide a high 
level of comfort, with easy access to services 
like healthcare, so people can continue to live 
independently in their own homes.

Saving through sharing
Apartments in 2050 provide both shared 
and private areas and services. Next to 
gyms, gardens and swimming pools, 
sharing also extends to kitchen, dining 
areas, office spaces for teleworking, and 
many other facilities. Green roofs provide 
shared gardens and urban farming spaces. 
These are interconnected to provide green 
walking routes. Basements offer common 
parking spaces for bikes and charging 
points for shared vehicles.

Empowerment by example
Public buildings in 2050 are like a service 
rather than just a space. They make efficient 
use of space by adapting to the needs of 
the users – e.g. smart services to optimise 
behaviour. Nature and natural resources are 
used, like plants and green, to reduce the 
impact of the building. Public buildings are 
showcases for the highest possible energy 
efficiency and teach and empower citizens 
towards sustainable behaviour.

Campuses as incubator
In 2050, offices and campuses are small 
villages in themselves, providing local 
facilities and services. They open up to 
citizens and connect to the community. The 
controlled environment of campuses and 
the predictable patterns of use, make them 
ideal incubators to test new solutions for 
energy exchange, self-driving mobility and 
other shared services. All systems use and 
provide open data, supporting start-ups in 
developing new business. 

Open smart grid
In 2050, a smart grid connects all buildings 
and public services. The system is accessible 
by all users and providers of energy, water 
and other resources (waste disposal). It 
allows users to choose from a range of 
available options. It brings together supply 
and demand, anticipating weather and 
other conditions and use patterns. The 
system enables self-sufficiency at city level. 
It uses open data, although citizens are in 
charge of their own data and of the system.
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Desired future scenario Smart Urban Spaces

/ expertise in smart lighting & smart cities @ TU/eHOUSE
L I G H T

SMART URBAN SPACES

Elements of the desired future scenario are:

R4E - Roadmaps for Energy - Vision Development - D2.2 Visualisation Desired Future Scenario Smart Urban Spaces Sant Cugat 2050

Version 15 June 2016

Empowered people
People are proud to live and/or work in Sant 
Cugat. They drive initiatives, supported by 
the administration. Social discussion groups 
(with good representation of the 
community) co-create their living 
environment. A database with the latest 
data and historical knowledge supports 
living with lower use of resources. Visibility of 
the (now invisible) infrastructure and 
resources enables responsible management 
and anticipation by citizens themselves.

HIGH-QUALITY 
ENVIRONMENT FOR 
WELL-BEING IN 
SANT CUGAT 2050 

In 2050, the citizens of Sant Cugat enjoy a 
high-quality environment for well-being. 
People feel responsible for sustainability 
and engage in collaborative urban planning, 
use and maintenance.

A high-quality living environment supports 
healthy lifestyles. An ecological system 
connects the green areas and enables 
multifunctional use of urban spaces. The 
result is an increase in social activities, and 
in walking and cycling.

The newest technologies are applied in the 
materials used in buildings and urban 
spaces. For example, materials that can 
clean the air and take advantage of the 
kinetic energy of cars, bikes, and pedestrians 
transforming this energy into other forms 
that are useful for citizens. Circular systems 
for water, food, waste and energy are 
managed efficiently for maximum re-use of 
resources. 

The environment is designed around people 
as users of different urban spaces, such as 
school areas, parks, streets and urban green 
(visualised in the top layer of the desired 
future scenario). The spaces are supported 
by smart systems to allow for a variety of 
services. All subsystems are balanced by the 
city ‘brain’ (top right) This is all brought 
together in the city landscape as a holistic 
city ecosystem, in which all materials, water 
and air flows are of high quality.  

Multi-use of urban space
The urban spaces all over the city are used 
more flexible and cater for different activities. 
Spaces can be rented for short-term use (e.g. 
playing football) or for longer-term use (e.g. 
urban gardening) through an app. Facilities 
can also be booked, and will be tuned to the 
activity (business meetings, sports and 
games, picnics etc.). Citizens engage in social 
activities with respect for the environment 
and for other people. The elderly, children 
and the disabled can use the spaces safely.

Resilience of the city
The resources available in the different areas 
are shared at city level in a circular system. 
This is done territorially — to understand and 
monitor the (natural) resources; socially — to 
enable the awareness and interests of people; 
technologically — a system and grid to make 
the resources accessible and to respond to 
changes and emergencies; and economically 
— to allow continuous improvement. In a 
‘system-of-systems’, everything is connected 
and maintained as a single infrastructure.

Open data & smart grid
The system includes a centralised data base 
containing different types of data from 
different stakeholders on all services and 
assets in the city. The ‘brain’ of the system 
anticipates the expected use and conditions, 
suggests actions suited to users’ needs and 
optimises the use of the infrastructure and 
resources. It enables people to make choices  
in complex situations. The data is accessible 
for the development of new apps and 
services by entrepreneurs.

Financing model
New solutions and systems are needed, and 
these require new financing models and 
cooperation by the stakeholders. The 
administration and social conscious citizens 
jointly invest in the living environment. 
Public spaces, resources and data are used 
for valuable new services (e.g. food delivery 
for picnics in the park or the use of spaces as 
terraces) to generate revenue enabling 
sustainable business and further 
investments.
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Creating the visual of the desired future scenarios
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The making of the desired future scenario

The approach

In the Roadmaps for Energy (R4E) project, the partners work together to develop a new 
energy strategy: their Energy Roadmap. The difference between the regular energy strate-
gies and action plans and these new Energy Roadmaps is the much earlier, better developed 
involvement of local stakeholders. These include not only those who will benefit from the new 
strategy, such as the citizens themselves, but also relevant research and industry partners. 
They offer a much clearer view of the future potential of the city in terms of measures and 
technologies, as well as of the challenges presented by today’s situations in the cities. The 
aim is to create a shared vision containing the desired, city-specific scenarios and the dedi-
cated roadmaps to be embedded in the context of each city. 

The R4E project follows a four step approach: 

1. Set the ambitions of the participating cities on sustainable energy and Smart Cities, as 
well as their choice of three Smart Energy Saving focus areas: 1. Smart Buildings; 2. Smart 
Mobility; and 3. Smart Urban Spaces. 

2. Develop scenarios for the selected focus areas. 

3. Create the roadmap. Identify existing and future technologies and other developments – 
these will enable the desired future scenarios. Plot the opportunities and developments on 
a timeline, showing the route and milestones towards the desired scenarios. The roadmaps 
contain common parts for all the partner cities, as well as specific parts for the individual 
cities. 

4. Create a portfolio of new projects and initiatives to achieve the ambitions, visions and 
roadmaps of the cities. This portfolio shows the shared and individual projects, and includes 
a cross-city learning plan and a financial plan.

Four step approach of R4E Ambition Setting - D1.1 report - Specific ambitions of the R4E partner cities

Future Telling 2050 - D2.1 report - Drivers for Change

Step	  3.	  	  
Roadmapping	  

Step	  1.	  	  
Ambi3on	  se5ng	  

Step	  4.	  	  
Project	  	  
por;olio	  

Step	  2.	  Vision	  	  
development	  

Step Two: Vision development

The aim of Step 2 is to develop visions for the cities in the selected focus areas. A vision is 
based on a long-term perspective on the world — in this case we are focusing on 2050. Two 
main activities are taking place in this step: Future Telling research and the development of 
desired future scenarios. 

Future Telling

The first part of the vision development activity is to identify Drivers for Change that influ-
ence the future of Smart Cities in general, as well as Smart Buildings, Smart Mobility and 
Smart Urban Spaces in particular. The Future Telling research method is an approach to 
create context-related possible future scenarios in a creative, imaginative way. Future Telling 
research consist of a structured method to map expertise and ideas of thought leaders from 
the Smart Cities domain. Through interviews and analysis leading to the Drivers for Change 
for liveable and smart cities in 2050. This research and the 18 Drivers for Change are de-
scribed in the report Future Telling 2050 D2.1 Report — Drivers for Change.

Developing desired future scenario’s

Out of the 18 Drivers for Change for smart and sustainable cities, the cities have chosen 
the most important Drivers for Change to be included in their further vision development. 
Together with the Ambitions, which the cities set in Step 1, the desired future scenarios for the 
focus areas will be developed in city scenario workshops. The ambitions are described in the 
Ambition Setting D1.1 Report — Specific ambitions of the R4E partner cities.

City scenario workshops

The desired future scenarios for the selected focus areas in the cities are created in a series 
of workshops held in each of the partner cities. These Scenario Workshops consist of a 3-day 
programme in each city, and include sessions with policy-makers and stakeholders to de-
velop a rich, contextual scenario for the city. Local stakeholders (companies, citizens, public 
and private organisations and knowledge institutes) are invited to take part in the workshops 
through the networks in the cities. The results of the Scenario Workshops are reported in the 
same format for each of the city, facilitating cross-learning between the cities.

Two sessions are held for each focus area. In the morning session the outline for the vi-
sion and the desired future scenario is developed. The main stakeholders work with the set 
ambition for the focus area and the selected Drivers for Change to understand their impact 
on the city in 2050. Together, the participants define the main elements of the vision. Then, 
in the afternoon session a broad spectrum of stakeholders are invited to enrich the desired 
future scenario with specific additions. Based on the outlined vision they carry out a further 
in-depth exploration of  the main elements of the vision in-depth.

In all the sessions, the participants will interactively build a visualisation of the desired future 
scenario. See also the pictures of the workshops.
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City scenario workshops

Day 1 - Focus area 1

Outlining the vision

• Exploring the Drivers for Change in 
relation to the future of the city

• Selecting the main elements of the 
vision

Outlining the vision

• Exploring the Drivers for Change in 
relation to the future of the city

• Selecting the main elements of the 
vision

Enriching the desired future 
scenario

• Exploring the future of the city and 
the main elements of the vision

• Enriching the vision with specific 
additions

Enriching the desired future 
scenario

• Exploring the future of the city and 
the main elements of the vision

• Enriching the vision with specific 
additions

Day 3 - Reporting

Project team working session to 
prepare the report of the Scenario 
Workshop

Day 2 - Focus area 2

Program of the ambition workshops

The result of the vision development step is a visualisation of the desired future scenario. 
The visual is explained in this report and the main elements of the vision are described. The 
following pages also provide the background of the scenario: the ambition of the focus area, 
copied from the Ambition Setting D1.1 Report — Specific ambitions of the R4E partner cities 
and the selected Drivers for Change for each focus area, copied from the Future Telling 2050 
D2.1 Report — Drivers for Change.
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Ambition Setting

SMART BUILDINGS

Smart citizens enjoy smart buildings in Sant Cugat 2050

Energy-aware, proactive citizens and other 
stakeholders

In 2050, all the stakeholders of Sant Cugat value 
collaboration and shared responsibility to manage their 
energy proactively. This approach is based on monitoring and 
management systems that provide a wide range of indicators 
to meet people’s needs. It also helps them to understand their 
own energy footprint and to act accordingly.

Smart, energy-efficient buildings 

In 2050, owners and occupants of buildings in Sant Cugat 
value the opportunity to save energy and water. They do this 
by using the latest energy-saving technologies and energy-
efficient system designs. Although these concepts add up to 
significant energy savings, people don’t have to make any 
compromise in the comfort of their living environment.

Self-sufficient, renewable resources city-
wide

In 2050, renewable resources are valued to create a self-
sufficient smart energy grid that connects all buildings, both 
new and existing. Resources, both of energy and water, are 
used – and wherever possible re-used – responsibly.

1 2 3

Strategic ambitions

• In 2050 the citizens of Sant Cugat are 100% smart citizens.

• In 2050 the citizens of Sant Cugat are engaged and energy literate in achieving the 
energy goals and actively manage their energy use, supported by monitoring- and 
management system that fit their needs and understandings and that predict their 
future bills.

• In 2050 Sant Cugat provides a showcase for energy issues, through a holistic view on 
the urban metabolism, including: citizens that are in control and receive the revenues 
of the network, stakeholders that are involved and stimulated to share, and the use of 
a broad scope of indicators.

Strategic ambitions

• In 2050 In 2050 the newest technology will be used (e.g. the internet of things) to 
reduce energy use in buildings.

• In 2050 the buildings in Sant Cugat are designed (by materials, production and 
construction) to consume less energy and use mostly renewable energy.

• In 2050 The owners of Sant Cugat’s buildings know in real time the occupancy of the 
building, it’s use, and the important energy parameters, and based on that provides 
different modes to enable energy savings as well as the realisation of a comfortable 
environment.

Strategic ambitions

• In 2050 In 2050 Sant Cugat is self-producing all energy resources needed for smart 
buildings.

• In 2050 all new building projects and refurbishing of existing buildings will lead to an 
energy positive average. The city and the building owners act responsibly for energy 
and sustainability, using smart designs and smart information systems.

• In 2050 the city of Sant Cugat produces more (renewable) energy than it consumes. 
Each building is connected to the smart grid that also allows energy storage, using 
new technologies.

SMART BUILDINGS



Drivers for change for the future of Smart Buildings in Sant Cugat 2050
SMART BUILDINGS

Technology with a human focus In 2050, we’ve mastered the challenge of ever more complex, 
multifunctional systems and the need to make them easier to use. Those 
systems are user-focused: that means users can understand how the 
systems work, and how their own behaviour affects sustainability and 
energy use. Robotics and smart (home care) systems support living at 
home, helping people to live healthier lives and to stay in their homes 
longer as they get older. There’s a range of available solutions that plug-in 
directly to the city’s open energy platform.

Better buildings In 2050, new buildings combine historical qualities and new technologies, 
creating maximum comfort and functionality for their users. Historical 
expertise in building for specific local climates is used to design solutions 
for new buildings, and for thoughtful upgrading of those already existing. 
The latest technologies and materials are applied to make buildings self-
sufficient or even energy positive, contributing to abundant of renewable 
energies in cities. Policies aim at improving the quality of neighbourhoods 
and strengthening the sense of community, and not only at reducing 
energy consumption.

Democratised energy systems based 
on open data

In 2050, energy systems are open, bidirectional, multi-purpose platforms 
on which (renewable) energy and energy management services are open 
to all. Entrepreneurs have developed business models that provide value 
for them, for their users and for society at large. Citizens can choose freely 
from a range of available options. The system ensures privacy and security 
of users, who are always in control. Ambient energy networks provide 
connectivity for (wireless) access to data and energy. Increased computing 
power and artificial intelligence make system resilient: self-organising, self-
sustaining and self-learning.

Regenerating resources in a  
circular economy

In 2050, the circular economy ensures self-sufficiency of cities. Renewable 
energy is abundant, and this ensures a secure supply of vital resources for 
life (energy, water, food and clean air), although other resources may still 
be scarce. Cities have implemented circular systems to regenerate all the 
resources needed by their populations. These mechanisms are based on 
small-scale, local solutions, enabled by changed decision-making levels.



Ambition: High-quality environment for well-being in Sant Cugat 2050 

67

Ambition Setting

SMART URBAN SPACES

High-quality environment for well-being in Sant Cugat 2050

Citizens engage in urban planning, use and 
maintenance

In 2050, citizens of Sant Cugat value engagement in the 
planning, use and maintenance of their living environment. 
They are empowered by the democratic processes and smart 
information systems.

1
High-quality, healthy living environment 

In 2050, people in of Sant Cugat value a high-quality, 
healthy living environment. This consists of an ecological 
system that connects green areas and enables 
multifunctional use of urban spaces. The result is an increase 
in walking and cycling.

2
Circular systems for water, waste, energy 
and food

In 2050, the eco-strategic city of Sant Cugat values a circular 
system for water, waste, energy and food. The system 
matches local supply and demand by efficient management 
for maximum re-use of resources.

3

Strategic ambitions

• In 2050 the citizens of Sant Cugat are 100% smart citizens.

• In 2050 the Sant Cugat urban space (design, use and maintenance) is driven by 
the citizens, using the advise of seniors and innovative minds of students, who are 
empowered by democratic administrative processes and using information systems 
to take evidence based decisions.

• In 2050 the citizens of Sant Cugat feel responsible for the urban space, in the sense 
of sharing, water use and maintenance of the greenery.

Strategic ambitions

• In 2050 the city of Sant Cugat offers an healthy environment with mobility solutions 
that avoid air pollution and noise, and enable the creation of multifunctional use in 
urban spaces.

• In 2050 all mobility in Sant Cugat is low carbon (mobility in general).

• In 2050 the citizens of Sant Cugat enjoy a city free of noise and stress; a healthy, 
clean and green environment that consists of an ecological system that maintains 
itself with a minimum level of intervention. The ecosystem connects green areas 
and contributes to a good living (micro-) climate with a balance between ‘controlled’ 
parts and real nature, allowing a mixed use of urban space and nature.

Strategic ambitions

• In 2050 Sant Cugat is an eco-strategic city, where all needs (e.g. local food, water 
and energy) are available within a 0-kilometer range and the urban landscape is of 
high quality (e.g. by distribution of the greenery and trees).

• In 2050 all Sant Cugat municipal services are managed through the city control 
centre, enabling more efficiency and quality and adaptation to the real needs of the 
people and the town. 

• In 2050 sustainable energy production will be decentralised and will cover the 
demand, also re-use of water and organic waste to achieve circular systems, through 
enabling functional solutions and new business models (to foster closed loops).

SMART URBAN SPACES



Drivers for change for the future of Smart Urban Spaces in Sant Cugat 2050
SMART URBAN SPACES

Technology with a human focus In 2050, we’ve mastered the challenge of ever more complex, 
multifunctional systems and the need to make them easier to use. Those 
systems are user-focused: that means users can understand how the 
systems work, and how their own behaviour affects sustainability and 
energy use. Robotics and smart (home care) systems support living at 
home, helping people to live healthier lives and to stay in their homes 
longer as they get older. There’s a range of available solutions that plug-in 
directly to the city’s open energy platform.

Democratised energy systems based 
on open data

In 2050, energy systems are open, bidirectional, multi-purpose platforms 
on which (renewable) energy and energy management services are open 
to all. Entrepreneurs have developed business models that provide value 
for them, for their users and for society at large. Citizens can choose freely 
from a range of available options. The system ensures privacy and security 
of users, who are always in control. Ambient energy networks provide 
connectivity for (wireless) access to data and energy. Increased computing 
power and artificial intelligence make system resilient: self-organising, self-
sustaining and self-learning.

Regenerating resources in a  
circular economy

In 2050, the circular economy ensures self-sufficiency of cities. Renewable 
energy is abundant, and this ensures a secure supply of vital resources for 
life (energy, water, food and clean air), although other resources may still 
be scarce. Cities have implemented circular systems to regenerate all the 
resources needed by their populations. These mechanisms are based on 
small-scale, local solutions, enabled by changed decision-making levels.

Self-sufficient communities In 2050, cities and their surrounds are self-sufficient through cross-sector 
collaboration at local and regional levels. Strong links with the immediate 
environment let cities use shared resources efficiently and in environment-
friendly way, with respect for nature and agricultural spaces. Socially 
inclusive communities are self-sufficient in foods, fresh water, renewable 
energy and production of tools and systems. People take responsibility for 
their own well-being, as well as that of the community, and co-design the 
physical environment and services.
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