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The aim of the ENERSI research project is to develop a platform 
that enables the creation of data-driven energy assessment 
services based on the integration and subsequent analysis of the 
integrated energy-related data.

ENERSI: Energy Services Platform
based on the integration and analysis
of data from multiple sources (2014-
2017)

The services supported by the platform will help stakeholders to 
take well-informed decisions in their respective decision-making 
realms to improve buildings’ energy efficiency.
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SEMANCO Semantic Tools for Carbon Reduction in Urban Planning
2011-2014 / 7th Framework Programme

Political context (legislation)

Data

Actors

Users

Tools

Methodologies

Covenant of Mayors: 
Baseline Emission 
Inventory (BEA)
Sustainable Agency 
Action Plan (SEAP)
Share experience with 
other local authorities
raise citizens’ 
awareness of 
sustainability and 
energy efficiency

It provides objectives

EPBD Energy 
Performance of 
Buildings Directive 

Boundary of use case (municipal,…)

Tools

Users

Actors

USE CASE (what –if scenario)
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Use Case 3

Use Case 2

Use Case 1

UC1

A1 A2

A3

A5

A4

TOOLS

Acronym UC10

Goal To calculate the energy consumption, CO2 emissions, costs and /or socio-economic 

benefits of an urban plan for a new or existing development.

Super-use 

case

None

Sub-use case UC9

Work process Planning

Users Municipal technical planners

 Public companies providing social housing providers 

Policy Makers

Actors Neighbour’s association or individual neighbours: this goal is important for them to know 

the environmental and socio-economic implications of the different possibilities in the 

district or environment, mainly in refurbishment projects.

Mayor and municipal councillors: In order to evaluate CO2 emissions impact of different 

local regulations or taxes

Related 

national/local

policy 

framework

Sustainable energy action plan (Covenant of Mayors)

 Local urban regulations (PGOUM, PERI, PE in Spain)

Technical code of edification and national energy code (CTE, Calener in Spain)

Activities A1.- Define different alternatives for urban planning and local regulations 

A2.- Define systems and occupation (socio-economic) parameters for each alternative 

A3. Determine the characteristics of the urban environment 

A4. Determine the architectural characteristics of the buildings in the urban plans

A5. Model or measure the energy performance of the neighbourhood

A6. Calculate CO2 emissions and energy savings for each proposed intervention 

A7. Calculate investment and maintenance costs for each proposed intervention 

Case Study : 
Manresa

Case Study : 
Copenhagen

Case Study : 
Newcastle

SEMANCO Semantic Tools for Carbon Reduction in Urban Planning
2011-2014 / 7th Framework Programme
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Use Case 3

Use Case 2

Use Case 1

Case Study : 
Manresa

Case Study : 
Copenhagen

DATA SOURCES

Case Study : 
Newcastle

UC1

A1 A2

A3

A5

A4

ENERGY MODEL 
(ontology specification)

TOOLS

SEMANCO Semantic Tools for Carbon Reduction in Urban Planning
2011-2014 / 7th Framework Programme
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www.semanco-project.eu 

www.eecities.com

SEMANCO Semantic Tools for Carbon Reduction in Urban Planning
2011-2014 / 7th Framework Programme



Some energy is 
wasted to heat 
spaces that are 
empty  

Nowadays, all rooms in a building are 
heated without taking in to 
consideration climatic conditions of 
each room and their occupancy

CURRENT SCENARIO OPTIMIZED SCENARIO
Knowing the occupancy of the rooms 
and the climate conditions it would be 
possible to adapt the consumption level 
to the forecasted conditions

There is an energy 
reduction as a result 
of not heating the 
empty rooms

Occupancy

Monitoring 

Climate

Energy market

Renewable energy

production

t0 ti

1. ADAPTING OCCUPANCY OF ROOMS TO CONSUMPTION

Energy 
consumption

Energy 
consumption

www.optimus-smartcity.eu

OPTIMUS Optimising energy use in cities through smart 

decision support systems
2013-2016 / 7th Framework Programme
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Start, December 2013

User requirements capture (successive iterations):

• User/group interviews

• Prototyping

• Use cases

• Brainstorming

OPTIMUS Optimising energy use in cities through smart 

decision support systems
2013-2016 / 7th Framework Programme
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Iteration 1, April 2014

User requirements capture (successive iterations):

• User/group interviews

• Prototyping

• Use cases

• Brainstorming

OPTIMUS Optimising energy use in cities through smart 

decision support systems
2013-2016 / 7th Framework Programme
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Iteration 2, June 2014

User requirements capture (successive iterations):

• User/group interviews

• Prototyping

• Use cases

• Brainstorming

OPTIMUS Optimising energy use in cities through smart 

decision support systems
2013-2016 / 7th Framework Programme
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Iteration 3, October 2014

User requirements capture (successive iterations):

• User/group interviews

• Prototyping

• Use cases

• Brainstorming

OPTIMUS Optimising energy use in cities through smart 

decision support systems
2013-2016 / 7th Framework Programme
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Iteration 4, January 2015

User requirements capture (successive iterations):

• User/group interviews

• Prototyping

• Use cases

• Brainstorming

OPTIMUS Optimising energy use in cities through smart 

decision support systems
2013-2016 / 7th Framework Programme
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OPTIMUS Optimising energy use in cities through smart 

decision support systems
2013-2016 / 7th Framework Programme
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LESSONS LEARNED:

• User-centred applications, focusing on a few issues 
that are relevant and understandable to the end-
user.

• Mock-ups are useful….to certain extent. The user 
needs to visualize the final output. 
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CONTEXT: Data-driven energy assessment services for energy-efficient retrofitting projects

Simulation toolsEnergy-related data
Data-driven energy 
assessment services

UsersRefurbishment policies
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Interfacing
simulation tools

Integrating 
energy-related data Data-driven energy 

assessment services Capturing users’ 
requirements

Contextualising
refurbishment policies

CONTEXT: Data-driven energy assessment services for energy-efficient retrofitting projects
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Methodology for developing data-driven energy assessment services

ENERVAL ENERPLAN ENER…

…

Interfacing 
simulation tools

Integrating 
energy-related data Data-driven energy 

assessment services Capturing users’ 
requirements

Contextualising 
refurbishment policies

CONTEXT: Data-driven energy assessment services for energy-efficient retrofitting projects
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ENERVAL
Renew your property
The service for building owners that 
enables them to assess the energy 
performance of their building or dwelling, 
to compare it with similar buildings, to 
know which refurbishment measures 
would suit the building and their costs. 
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Introducing the address of the building
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Confirming the building
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Building technical inspection
Cadastre, EPC

Energy
performance 
label

Benchmarking (similar buildings)
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Refurbishment measures
applicable to the building (in 
walls, roof, windows, building
equipment, renewable energies)  

Energy savings, costs savings, return of 
investment, maintenance
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Options for the renovation of each building
component/system
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Access to public funding to undertake the
renovation
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Methodology for developing data-driven energy assessment services

ENERVAL ENERPLAN ENER…

…

Interfacing 
simulation tools

Integrating 
energy-related data Data-driven energy 

assessment services Capturing users’ 
requirements

Contextualising 
refurbishment policies

CONTEXT: Data-driven energy assessment services for energy-efficient retrofitting projects
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Interfacing 
simulation tools

Integrating 
energy-related data Data-driven energy 

assessment services Capturing users’ 
requirements

Contextualising 
refurbishment policies

CONTEXT: Data-driven energy assessment services for energy-efficient retrofitting projects

Methodology for developing data-driven energy assessment services
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Methodology for developing data-driven energy assessment services

Interfacing 
simulation tools

Integrating 
energy-related data Data-driven energy 

assessment services Capturing users’ 
requirements

Contextualising 
refurbishment policies

CONTEXT: Data-driven energy assessment services for energy-efficient retrofitting projects



ENERSI | RTC-2014-2676-3 | ENERSI: Data-driven energy assessment services for building refurbishment
Sustainable Places 2017 | Middlesbrough, UK | 28-29 June 2017

Energy 
Performance 

Certificate

City and Census 
section data

ITE data

Data-driven energy assessment services

Cadastre data

1) Vocabulary agreement 

2) Data modelling

3) Data linking and curation 

Integrating of energy-related data with 
Semantic Web technologies

Integrating 
energy-related data
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Energy 
Performance 

Certificate

City and Census 
section data

EREE clusters (Strategy 
for building renovation 
in Spain)
- Current characteristics of 
buildings

- Refurbishment measures 
to be applied to save 60-
90% of energy 
consumption

Integrating 
energy-related data Contextualising 

refurbishment policies

ITE data

Data-driven energy assessment services

Cadastre data

Refurbishment 
policies

The integration of data and refurbishment 
policies, it is possible to have information on 
the energy savings and retrofitting costs of a 
group of buildings by applying the measures 
of performance previously evaluated

Contextualising refurbishment policies and 
methodologies



ENERSI | RTC-2014-2676-3 | ENERSI: Data-driven energy assessment services for building refurbishment
Sustainable Places 2017 | Middlesbrough, UK | 28-29 June 2017

Energy 
Performance 

Certificate

City and Census 
section data

EREE clusters
- Current characteristics of buildings
- Refurbishment measures to be 

applied to save 60-90% of energy 
consumptionInterfacing

simulation 
tools

ITE data

Data-driven energy assessment services

Simulation 
tool

Outputs
- Energy indicators (energy savings, CO2 savings)
- Economic indicators (costs, return of 
investment)

Cadastre data

Refurbishment 
policies

In order to apply the simulation tool to a group of buildings, the renovation 
measures implemented in the ICAEN simulator have been matched to the 
clusters proposed in the EREE. Thus, it has been possible to interrelate two 
methodologies – the one used by the simulation tool, and the EREE 
policies- by means of the integrated data

Interfacing simulation tools

Integrating 
energy-related data Contextualising 

refurbishment policies
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Energy 
Performance 

Certificate

City and Census 
section data

EREE clusters
- Current characteristics of buildings
- Refurbishment measures to be 

applied to save 60-90% of energy 
consumption

ITE data

Data-driven energy assessment services

Simulation 
tool

Outputs
- Energy indicators (energy savings, CO2 savings)
- Economic indicators (costs, return of investment)

Cadastre data

Refurbishment 
policies

User interface

The integration of data and refurbishment policies, it is possible to have 
information on the energy savings and retrofitting costs of a group of 
buildings by applying the measures of performance previously evaluated

Interfacing simulation tools

Integrating 
energy-related data Contextualising 

refurbishment policies

Capturing users’ 
requirements
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Energy 
Performance 

Certificate

City and Census 
section data

EREE clusters
- Current characteristics of buildings
- Refurbishment measures to be 

applied to save 60-90% of energy 
consumptionInterfacing

simulation tools

ITE data

Data-driven energy assessment services

Simulation 
tool

Outputs
- Energy indicators (energy savings, CO2 savings)
- Economic indicators (costs, return of investment)

Capturing users’ 
requirements

Cadastre data

Refurbishment 
policies

User interface

These four stages have not been sequentially carried out, rather they have been activated 
simultaneously. In this way, the intermediate outcomes generated in one stage have been used 
by others. For example, as a consequence of the integration of a new data source, a new service 
requirement was made by a user. 

Interfacing
simulation 

tools

Integrating 
energy-related data Contextualising 

refurbishment policies
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ENERPLAN
Renew your city
The service for city planners that helps 
them to know how the building stock in 
their municipality is performing, the 
renewal potential of the buildings, which 
buildings are more adequate to carry out 
refurbishment projects and their cost. 
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Visualizing energy performance certificates in 
the whole territory, at different scales
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At the city scale, the census sections and the
cadastre footprint are shown. The most
predominant EPC label in the section shown
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Assessing the impact of 
refubishing a percentage of 
the building stock in the
previously selected area
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Assessing the impact of 
refubishing a percentage of 
the building stock in the
previously selected area
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Se tiene que actualizar por
la nueva

Calculating the costs and 
energy savings for all the
buildings selected, grouped
in different clusters (per 
construction year, …)
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Visualizing the buildings to 
be renewed, according to 
the clusters selected before
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Se tiene que actualizar por
la nueva

Identifying a particular 
building amenable to 
renovation; link to 
ENERVAL to calculate the
renovations costs and 
energy savings
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List of building amenable to 
renovation
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Conclusions

- There is no standard process to integrate data from multiple 
domains and sources and to derive new services from them. 
Each case is a particular one.

- It is difficult for users to envision innovative services that come 
from the integration of data from other domains. 

- It is important to simplify the services, so that the end-user can 
appreciate the added value of integrating data from multiple 
sources.

- The information that the end-user receives is what he or she 
needs to take decisions.

- A “light” user application (with simple, straightforward 
interfaces) facilitates the update when there are changes in the 
key components (e.g. available data, out-of-date data, updated 
guidelines, new simulation tools,..)
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