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Note 
 

All content related to the Kalundborg pilot site in this document is pending on an agreement 
between SEA and the consortium. Additional inputs will be provided by SEA.   

 

Executive Summary 
 
This document provides an extensive study on the external data sources for the three pilot site 
cases that will feed the DaaS platform with heterogeneous data. A matching of the data sources 
and the KPIs defined in task 2.2 is provided. Moreover an initial study on the data sources 
connections characteristics is provided, in order to initially envision technical requirements for the 
DaaS platform to fulfil these connections to the data sources.    
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1 Introduction 
In the framework of WP2 we have first analysed in task 2.1 the use case scenarios, as well as end 
user requirements through the organization of workshops with the stakeholders for each of the pilot 
sites. After performing this analysis, and in the scope of task 2.2 we have identified and described 
energy providers, energy consumers and activities in the district focusing on the general and 
specific profiles for the pilot sites. This analysis led to the identification of district KPIs that capture 
potential interdependencies between the form of energy used and its consumption. These KPIs 
need to be measured and monitored for the dashboard module. After this definition of the KPIs, 
and in the scope of task 2.3, we analyse the set of different data sources including, for instance 
density of population, citizen comfort, type of district components, as well as sensor based data, 
including data from smart meters, light sensors, etc. This study will be valuable to measure and 
monitor the defined KPIs, as well as identify the inputs needed for the modules of the DaaS 
Platform.  

In this deliverable we first give a brief introduction to the pilot sites and the methods used for 
analyzing the data sources, followed by a list of the identified data sources for the three pilot sites. 
After that in chapter 4 we classify the identified Key Performance Indicators (KPIs) and match them 
with the enlisted data sources, we also identify new possible KPIs that are relevant to the identified 
data sources. Finally, in chapter 5 we describe the characteristics of the data sources like 
reliability, security, communication patterns, etc. This will help us to have an initial overview on the 
interfaces needed to be implemented in order to connect to the listed data sources and to identify 
requirements for the platform to cope with the connection. 

1.1 Introduction Kalundborg 
The focus of Kalundborg pilot site has changed since the original description in the DOW. 
Originally, the focus was on assisting the grid planners with managing the impact of electric 
vehicles on the grid. However, due to the fact that only very few electric vehicles has been sold in 
Denmark (much less than expected) we no longer focus on EV’s and how they can be used to 
increasing the share of green energy.  

Instead we have identified a new potential business case where the DaaS platform can be assist 
the area of Kalundborg in furthering its green ambitions. The Kalundborg pilot site validation of 
DaaS platform will now focus on identifying residential homes within and around the district of 
Kalundborg for energy advisory services. Offers of energy advisory services, such as energy 
saving behaviour, energy efficiency investments and own energy production investments will be 
targeted based on information and recommendations provided by the URB-Grade DaaS platform.  

 

1.2 Introduction Eibar 
As described in previous documents, the main objective of the studies that will be performed in 
Eibar consists of assessing the current Street Lighting Systems deployed there, and the support for 
deciding which actions should be taken in which town areas to reduce the consumption without 
compromising the quality of the service, security and comfort of the consumer (the citizen). 

The data that will use the DaaS Platform to support those actions will be inputted through different 
data sources related to Street Lighting System properties, studied deeply along the duration of this 
task.  
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1.3 Introduction Barcelona 
The aim of the work that will be developed in Barcelona is to assist APEI with the purpose of 
upgrading their electricians as energy advisors. APEI will use the DaaS platform in order to 
benchmark the electricians’ facilities and detect the best and worst energy practices with the 
intention to transfer this knowledge to electricians and they will learn through experience.  

To make appropriate comparisons between facilities, information is needed at different levels 
(socio-economic data, geographic data, energetic data, etc.). 

This information is obtained from various sources. That is why, during this deliverable, we will 
define and classify the different data sources needed by APEI to take appropriate decisions. 
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2 Methods 
The systematic study performed in D2.2 allowed us to identify the main factors that affect the 
consumption of a district. This study was also able to identify the categories of data which will be 
used to perform the calculations of the KPIs.  

The categories of data identified within D2.2 where the following ones: 

• Geographical data: Including topography of the site, as well as climatic conditions such as 
the temperature that are closely related to the consumption in the pilot site. 

• Intensity level data: Demographic data including for example population density. 
• Wealth level data: Household disposable income, as well as surveys of comfort of the 

citizens. 
• Activity level data: is a coding system of land-use planning used by local governments. The 

word is derived from the practice of designating permitted uses of land based on mapped 
zones which separate one set of land uses from another.  

• Energy studies data: Technical data of buildings, technical data of street light systems, etc. 
 
Besides, the KPIs defined in D2.2 also allowed the identification of two more categories of data: 

• Energy data: Data referred to the energy quantities, including energy consumption and 
CO2 emissions. 

• Energy cost data: Including investment cost, as well as energy consumption costs. 
 

The categorization of this data will allow identifying the data sources of each pilot site. 

2.1 Common Methods 
Besides the specific methods to apply in each pilot site, there are several general principles to 
follow in all of them in order to define the data sources as a homogenous way. The main principles 
are the followings: 

 

1. The necessity to define the scope of every data source. We consider two different 
scopes: Pilot site and Cloud.  

a. Data sources scoped to pilot site are those who are not sending data “directly” to 
the DaaS Cloud Platform (DCP). For example, data coming from sensors, or some 
specific data that needs to be processed in the pilot site (collecting, processing and 
cleansing) before to be sent to the DCP. The description of these data sources 
should be general. 

b. Data sources scoped to the DCP are those who are sending data “directly” to the 
DCP. For example, the demographic data, the weather data, etc. Taking into 
account the impact in the interfaces of the DCP, these data sources demand a 
deeper description of the data structure and their features. The detailed definition of 
the data structure of these kinds of data sources will be made in D3.3. 
 

2. The necessity to define the entry point to the Platform for every data source scoped to 
the DCP. We consider at least three entry points: 

a. Aggregation interface: For dynamic data which values are variable and which are 
not critical to deploy the pilot site in the DCP. For example, metering data, surveys 
data, etc. 

b. Profiling Module: For static data (not too much variable) which support are critical in 
order to deploy the pilot site. Most of cases are part of the site’s definition, as global 
data. For example, demographic data. 
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c. Horizontal Services: For cross data that have the same structure for all pilot sites 
and provides the same information. The only data source inside this category is the 
weather data.  

3. Consider “gateways” as hubs of pilot sites data sources. In the most of cases, the pilot 
sites’ data sources need to be processed by middleware components (owned by the pilot 
sites) before being sent to the DCP. We call these middleware components “gateways”. 
These “gateways” are new data sources scoped to DCP, that need to be defined in a 
detailed way (sending intervals, security, etc.). 
 
Taking into account the information of D2.4, the most suitable architecture for the DCP 
needs that the Pilot sites always start the communication to the DCP (sense of 
communication).  

The next figure summarizes the main principles described above: 

 

 

 

Figure 1: Common methods for all pilot sites 
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2.2 Methods Kalundborg 
The analysis of data sources in Kalundborg has been done in a combination of desktop work and 
workshops with key-persons from KAL, SEA and AI. 

A high number of data sources have been considered, but through the workshops and expert input, 
it was decided to focus on three primary data sources: energy consumption, housing data (BBR) 
and past purchasing behaviour from the previous buyers of energy advisory services. 

Besides that additional data will be collected via user studies – both via interviews with the 
consumers, as well as observations of and interview with the end-users and their energy-advising 
partners. The purpose of the additional data will be to assist in validating purchasing patterns and 
characteristics. 

2.3 Methods Eibar 
In order to define the data sources that will generate relevant information about the pilot site of 
Eibar, different actions were taken: 

• First identification of the data sources: Main data sources were identified and described 
during workshops performed by the responsible of the pilot site of Eibar (TEK and EIB). 
After, as an iterative process and taking into account next actions, some more data sources 
could be identified. 

• KPIs and calculation of KPIs: This allows identifying the data sources needed to calculate 
the predefined KPIs of D 2.2 and the relationships of data sources with the modules of the 
platform. 

• Characteristics of data sources: Description of the data sources including security, 
reliability, interfaces among others. 

2.4 Methods Barcelona 
Parallel to the methods used in Kalundborg and Eibar, the data sources which will provide the data 
needed for the Barcelona’s pilot site were defined through the following steps: 

• Identifying the data needed to calculate the predefined KPIs of D 2.2. 
• Identifying the main data sources through workshops with members of the Catalonia 

Electricians Association (Spain) and Fenie Energía. 
• Describing the characteristics of the data sources. 
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3 Data sources 
Taking into account the categories of data described in the previous chapter, we will now 
enumerate the data sources identified for each pilot. This enumeration includes a description, the 
name of the category to which it belongs, its scope in the DaaS Platform (Pilot site or DaaS Cloud 
Platform), and the entry point to the DCP (only in the case of data sources scoped to DCP). 

3.1 Data sources Kalundborg 
 

ID nr.   Name Description Categories of 
information 

Scope Entry point 
to the 

Platform 

DSK1 NetTelligence Energy consumption 
database 

Energy data Pilot Site N/A1 

DSK2 BBR (Bygnings- 
og 
BoligRegisteret) 

Public housing data Geographical data, 
energy studies data 

DaaS Cloud 
Platform 

Profiling 
module 

DSK3 Past purchase 
overview 

Internal database Energy data DaaS Cloud 
Platform 

Profiling 
module 

DSK8 Kalundborg’s 
consumption 
gateway 

Gateway that will 
send the energy 
measured by the 
meters (DSK1,DSK5) 
surveys and 
ethnographic 
knowledge (DSK6 
and DSK7)to the 
DCP. 

Energy data DaaS Cloud 
Platform 

Aggregation 
interface 

Nice to have Data Sources 

DSK4 Climate Climate conditions 
taken from weather 
site webservice. 

Geographical data DaaS Cloud 
Platform 

External 

DSK5 Water 
consumption 

Water consumption 
database 

Energy data Pilot site N/A 

DSK6 Surveys Demographics, 
electric appliances 
and attitude 

Intensity level data, 
wealth level data 

Pilot Site N/A 

Explorative Data Sources 

DSK7 Ethnographic Ethnographic Wealth level data Pilot Site N/A 

                                                
1 Entry to the platform through the gateways 
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knowledge knowledge base 

Table 1: Data Sources for Kalundborg 

3.2 Data sources Eibar 

ID nr. Name Description Categories of 
information 

Scope Entry point 
to the 

Platform 

DSE1 Urbilux 
consumption 

measurement 
node 

Meter able to measure the 
consumption of a Street 
Light System installation 

Energy data Pilot Site N/A2  

DSE2 IK4-Tek  

consumption 
measurement 
node 

Meter able to measure the 
consumption of each 
Street Light System lamp. 

Energy data Pilot Site N/A 

DSE3 Retrofitting 
consumption 
measurement 
node (luminance 
and presence 
detector) 

Meter able to measure the 
consumption of each 
Street Light System lamp, 
and use luminance and 
presence detectors to 
perform energy saving 
actions 

Energy data Pilot Site N/A 

DSE4 Surveys Questionnaires to know 
citizens comfort related to 
light 

Wealth level  data Pilot site N/A 

DSE5 In situ Vote system Vote system to know 
citizens comfort related to 
light 

Wealth level data Pilot Site N/A 

DSE6 Weather Weather conditions taken 
from weather site webs 

Geographical data DaaS 
Cloud 
Platform 

External 

DSE7 Events Events taken from the 
Web site of Eibar town 
hall related to the street 
lighting scenario 

Wealth level data Pilot Site N/A 

DSE8 Demographic data Demographic data from 
Eibar 

Intensity level data DaaS 
Cloud 
Platform 

Profiling 
module 

DSE9 Utility company 
data 

Consumption and price 
data of the Street Lighting  
System hosted in their bill 

Energy data Pilot Site N/A 

                                                
2 Entry to the platform through the gateways 
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DSE10 Lamps and 
luminaries 
manufacturer 
libraries  

Characteristics of lamps 
and luminaries of the 
manufacturers 

Energy studies 
data 

DaaS 
Cloud 
Platform 

Profiling 
module  

DSE11 Electric Rates Different electric rates to 
know the actual price in 
euros to calculate needed 
metrics of consumption. 

Energy costs Pilot Site N/A 

DSE12 Luminance of the 
area 

Study done to know the 
luminance of the area 

Geographical data Pilot Site N/A 

DSE13 Measures taken by 
municipality 
employees 

One time measures that 
could give more 
information to the platform 

Energy data Pilot Site N/A 

DSE14 District data Data of the political 
districts taken from Eibar 
town hall data 

Geographical data, 
activity level data 

DaaS 
Cloud 
Platform 

Profiling 
module 

DSE15 Street data Variables and parameters 
of the streets 

Energy studies 
data, intensity level 
data, Geographical 
data, Energy 
studies data 

DaaS 
Cloud 
Platform 

Profiling 
module 

DSE16 Eibar’s gateway Gateway that will send to 
the DCP: 

- The energy measured 
by the meters (DSE1, 
DSE2, DSE3). 

- The wealth level data 
related to surveys 
(DSE4) and in situ 
vote system (DSE5). 

Energy data and 
wealth level data 

DaaS 
Cloud 
Platform 

Aggregation 
interface 

Table 2: Data Sources for Eibar 

3.3 Data sources Barcelona 

ID nr. Name Description Categories of 
information 

Scope Entry point 
to the 

Platform 

DSB1 Energy smart 
meter 

Meter able to measure the 
consumption of circuits 
within a facility (up to 10 
circuits) 

Energy data Pilot Site N/A3 

DSB2 Outside 
temperature 

mean outside temperatures 
taken from weather site 

Geographical 
data 

DaaS 
Cloud 

External 

                                                
3 Entry to the platform through the gateways 
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webs Platform 

DSB3 District data Data of the political districts 
taken from web site of 
Barcelona town hall and the 
nearby municipalities 

Geographical 
data, activity 
level data 

DaaS 
Cloud 
Platform 

Profiling 
module 

DSB4 Demographic data Demographic data from 
Barcelona 

Intensity level 
data, wealth 
level 

DaaS 
Cloud 
Platform 

Profiling 
module 

DSB5 Utility company 
data 

Consumption data of each 
electrician facility 

Energy data Pilot Site N/A 

DSB6 Energy 
Consuming 
Products 
manufacturer 
libraries  

Characteristics of the most 
common Energy 
Consuming Products 
hosted in the web site of 
their manufacturers 

Energy studies 
data 

DaaS 
Cloud 
Platform 

Profiling 
module 

DSB7 Facilities data Variables and parameters 
of electricians’ facilities 

Energy studies 
data 

DaaS 
Cloud 
Platform 

Profiling 
module 

DSB8 €/kWh Price of the energy 
(average) 

Energy costs Pilot Site N/A 

DSB9 Barcelona’s 
consumption 
gateway 

Gateway that will send the 
energy measured by the 
smart meters (DSB1) to the 
DCP. 

Energy data DaaS 
Cloud 
Platform 

Aggregation 
interface 

DSB10 Temperature 
smart meter 

Temperature measured 
within a facility (up to 10 
circuits) 

Geographical 
data 

Pilot Site N/A4 

DSB11 Barcelona’s 
facilities 
temperature 
gateway 

Gateway that will send the 
temperature measured by 
the smart meters (DSB10) 
to the DCP. 

Geographical 
data 

DaaS 
Cloud 
Platform 

Aggregation 
interface 

Table 3: Data Sources for Barcelona 

 

3.4 Possible common data sources 
 

In the previous sections we have identified the data sources for the three different pilot sites, 
including climate and demographic related sources. As it is in this deliverable we identify a data 
source for each of the pilot sites, nevertheless we will investigate the possibility of having a 
common data source for these types of data. For climate data DSK4, DSE6 and DSB2 have been 

                                                
4 Entry to the platform through the gateways 



URB-Grade D.2.3.-Analysis of Data Sources 

Page 20 of 71 

identified and demographics DSE8 and DSB4 are considered. Further investigations will be 
considered as part of WP3´s D3.3. 
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4 KPIs matching and classification 
In this chapter we match the studied data sources of the previous sections and the KPIs defined in 
D2.2. Each KPI is fed by different data provided by the defined data sources. This process will 
allow us to validate the identified data sources, as well as possible new data sources that were not 
previously identified. Besides, it also allows identifying new KPIs that were not identified in D2.2. 

We also provide a classification for the KPIs in terms of computational complexity and calculation 
periodicity.  

This chapter is divided in four sections, one for the overall KPIs (economic KPIs), and the other 
three for each of the pilot sites. 

4.1 New KPI identification 
The matching between KPIs and data sources of this deliverable, allows us to identify the 
relationships between them, in order to use the data in the computation of the KPIs. Besides, it 
also allows identifying new KPIs that were not identified in D2.2. 

 

4.1.1 Kalundborg New KPI definition 
In the previous section we have defined the Data Sources for the Kalundborg pilot site, among 
them DSK6 – surveys and DSK7 – ethnographic knowledge. 

These data sources play both a role on the profiling of the consumers and measurement of the 
customer’s motivation for investment in new energy solutions.  

Both surveys and ethnographic knowledge are combined for retrieving information such as energy 
appliances, household number, customer motivation for investment in new energy solutions is 
asked to the consumers. This information will in a first occasion be helpful for better profiling of the 
consumers allowing the energy advisor to better target the customers that are mostly likely to 
invest in new energy solutions. In case of the motivation level we use a scale from 1-10, being 1 
not willing and 10 very much willing to. A survey is also sent to the consumers after the energy 
advisor visits the household, the goal is to measure again the consumer’s willingness to invest in 
new energy solutions and therefore verify the energy advisor’s influence in such factor.     

After defining these two data sources we have also identified the following KPIs:  

ID nr.  K8 Title: Trend of costumer’s motivation for investment in new energy solutions 

Mathematical 
expression 

 

Description This KPI shows us the trend on the customer’s motivation for investment in new energy 
solutions. Using a scale (1 to 10) it is asked the consumer his/her motivation level for 
new investments before the visit of an energy advisor and after this visit.   

Goal The value should be greater than zero showing that the visit of the energy advisor had a 
positive effect on the customer’s motivation for investment in new energy solutions. 

Comment  

Uses of energy None 

  

!𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛(𝑎𝑓𝑡𝑒𝑟)! −   𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛(𝑏𝑒𝑓𝑜𝑟𝑒)!

!

!!!
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ID nr.  K9 Title: Trend of costumer’s initial motivation for investment in new energy solutions 

Mathematical 
expression 

 

Description This KPI shows us the trend on the customer’s initial motivation for investment in new 
energy solutions over time.   

Goal The value should be greater than zero showing that there is an increase on the 
customer’s initial motivation due to a better profiling of these customers. 

Comment  

Uses of energy None 

These KPIs measure the trends of the customer’s motivation for investment in new energy 
solutions that allows us to measure the influence of both better profiling of the consumers from the 
DaaS platform, as well as the influence of the energy advisor in the scenario. 

4.1.2 EIBAR New KPI definition 
During the matching between KPIs and data sources, the need to define new KPIs to take into 
account DSE4, DSE5, DSE6 and DSE7 was addressed. 

Eibar pilot site wants to measure the user satisfaction regarding the street lighting structure. These 
surveys are based on the section 4.2.2 Comfort and security in lighting of D2.2.  

These surveys want to analyze the influence of different factors of lighting (such as the lux/W, the 
CRI and the colour temperature) in the comfort of the citizens taking into account the factor of the 
weather5. They will take into account the following questions: 

• Which is your satisfaction about light level? 
• Which is your satisfaction about security level? 
• Which is your satisfaction about the appreciation of objects? 
• Which is your satisfaction about comfort level in terms of glare of light? 

Satisfaction measured between 1-10, being 1 not satisfied and 10 very much satisfied. 
After the study of the data sources, we realized that we need 4 KPIs that were not identified in 
D2.2 to measure the user satisfaction to take into account DSE4, DSE5, DSE6 data sources. The 
surveys data sources should be scoped to pilot sites and processed at the monitoring layer, and 
send to the platform through the gateway. 
 

ID nr.  E5 Title: Luminance satisfaction 

Mathematical 
expression 

 

Description Relationship between the satisfaction of the user and luminance efficiency 

Goal Know the satisfaction of the user about the luminance level of a selected 
street. 

                                                
5 The weather won´t be included into the calculation of the KPIs, but will be included as a reference 

to take into account to analyzed reasons of very different satisfaction rates in same regions of 
study 

!𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛(𝑡2)! −   !𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛(𝑡1)!

!

!!!

!

!!!

 

	  !𝐸!"#[𝐿𝑢𝑥] ∗ 𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛!
𝑊
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Comment The weather will be included as a reference 

Uses of energy None 

 

ID nr.  E6 Title: Security satisfaction 

Mathematical 
expression 

 

Description Relationship between the satisfaction of the user about security and the 
luminance level 

Goal Know the satisfaction of the user about the security level of a selected street. 

Comment The weather will be included as a reference 

Uses of energy None 

 

ID nr.  E7 Title: Colour rendering index satisfaction 

Mathematical 
expression 

 

Description Relationship between the satisfaction of the user about colour appearance of 
objects and the luminance level 

Goal Know the satisfaction of the user about colour appearance of objects at a 
selected street. 

Comment The weather will be included as a reference 

Uses of energy None 

 

ID nr.  E8 Title: Colour temperature satisfaction 

Mathematical 
expression 

 

Description Relationship between the satisfaction of the user about glare of light and the 
luminance level 

Goal Know the satisfaction of the user about the glare of light of a selected street. 

Comment The weather will be included as a reference 

Uses of energy None 

 

4.2 KPI classification 
The KPIs described in the D2.2 can be classified against two criteria:  

• Characteristics of the time window 
• Computation complexity 

	  !𝐸!"#[𝐿𝑢𝑥] ∗ 𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛!
𝑊

 

	  !𝐸!"#[𝐿𝑢𝑥] ∗ 𝐶𝑅𝐼!"# ∗ 𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛!
𝑊

 

	  !𝐸!"#[𝐿𝑢𝑥] ∗ 𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛!
𝑊 ∗ ºK
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Time window 

The time window refers to the time interval for which the KPI is computed. It can be pre-defined 
and fixed (e.g. 10 days, monthly, weekly, yearly) or flexible (i.e. the start and end time stamp is 
individually defined for each computation iteration). In some cases KPI does not depend on time 
and this classification does not apply. 

 

Computation expression 

The computation expression refers to the formula of the KPI. 

• Aggregated KPI. Computation is heavily based on aggregation operations (e.g. SUM, 
AVG, etc.) and normalisation of aggregated values. 

• Composite KPI. This type of KPI involves more complicated expressions and combines 
aggregation operations on data from pilot site with parameters from the district profile. 

• Atomic KPI. KPI is obtained either directly from the available data or represents directly 
available data in combination with ranking criteria. 

The post-prediction category refers to the KPIs that are KPI that are computed after a prediction 
scenario is defined and predicted values are available. 

KPI types Aggregated Composite Atomic Post-prediction Site 

Ti
m

e 
w

in
do

w
 

Fi
xe

d 

K6, K7, K8, K9  K3, K4 -  - KAL 

E2 E2, E3, E4 
E5,E6,E7,E8 

-   - EIB 

B2 B3-B11 B1  - BAR 

 -  -  - A1-A9 ALL 

Fl
ex

ib
le

 

 -  - K5  - KAL 

E2 E1, E2, E3, E4, 
E5,E6,E7,E8 

 -  - EIB 

B2 B3-B11 B1  - BAR 

A2,A9  -  - A1-A9 ALL 

n/
a 

 -  - -  - KAL 

 -  -  -  - EIB 

 -  -  -  - BAR 

        ALL 

Table 4: KPI classification summary 
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4.3 All pilot sites KPIs and data sources matching 
 

KPI nr. ID METRIC PILOT DATA SOURCE nr. ID 

A1 Number of consumers involved 

KAL DSK2, DSK5 

EIB DSE15 

BAR DSB4 

A2 

Energy Savings kWh 

KAL DSK8 

EIB DSE166, DSE9, DSE13 

BAR DSB5, DSB9 

Energy Savings € 

KAL DSK3 

EIB DSE11 

BAR DSB1, DSB5, DSB8 

A3 

Maintenance Savings kWh 

KAL DSK3 

EIB DSE14, DSE9, DSE13 

BAR DSB5, DSB9 

Maintenance Savings € 

KAL DSK3 

EIB DSE11 

BAR DSB8 and DBS9 

A4 Related to A5   

A5 

Investment € 

KAL Profiling Module 

EIB DSE10 or Profiling 
Module 

BAR Profiling Module 

Cash Flow 

KAL DSK3 

EIB DSE10 or Profiling 
module 

BAR DBS8, DSB9 and 
Profiling Module 

                                                
6 DSE16 data source aggregates DSE1, DSE2, DSE3, DSE4 and DSE5 data sources 



URB-Grade D.2.3.-Analysis of Data Sources 

Page 26 of 71 

A6 Data sources taken from A5   

A7 Data sources taken from A5   

A8 Data sources taken from A5   

A9 Data sources taken from A5   

Table 5: Overall KPIs and Data Sources matching 

All 
pilot 
sites 

DS/KPI 

A1 A2 A3 A4 A5 A6 A7 A8 A9 

DSK1          

DSK2 X         

DSK3   X       

DSK4          

DSK5 X         

DSK6          

DSK7          

DSK8          

DSE1          

DSE2          

DSE3          

DSE4          

DSE5          

DSE6          

DSE7          

DSE8 X         

DSE9  X X       

DSE10    X X X X X X 

DSE11  X      X       

DSE12          
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DSE13  X X       

DSE14          

DSE15 X         

DSE16  X X       

DSB1  X        

DSB2          

DSB3          

DSB4 X         

DSB5  X X       

DSB6          

DSB7          

DSB8  X        

DSB9  X X       

Table 6: All pilot site Data Sources and KPIs matrix 

4.4 Kalundborg KPIs and data sources matching 

KPI nr. ID METRIC DATA SOURCE nr. ID 

K3 Water consumption per house size DSK4, DSK5 

K4 Water consumption per institution size DSK4, DSK5 

K6 

Higher success rate of sales  DSK3 

Better customer profile Profiling module, 
DSK6, DSK7 

K7 

Energy consumption per house size DSK1, DSK2 

Energy consumption per house age DSK1, DSK2 

Energy consumption per heating type DSK1, DSK2, DSK6 

K8 Customer motivation trend DSK6, DSK7 

K9 Initial customer motivation trend DSK6, DSK7 

Table 7: Kalundborg KPIs and Data Sources matching 
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Kalundborg 
DS/KPI 

K3 K4 K6 K7 K8 K9 

DSK1    X   

DSK2    X   

DSK3   X    

DSK4 X X     

DSK5 X X     

DSK6   X X X X 

DSK7   X  X X 

Table 8: Kalundborg Data Sources and KPIs matrix 

4.5 Eibar KPIs and data sources matching 

KPI nr. ID METRIC DATA SOURCE nr. ID 

E1 

kWhinstallation DSE9, DSE13, DSE16 

Number of lamppost Profiling module 

Time of operation Profiling module 

E2 
Whinstallation DSE9, DSE13, DSE16 

Inhabitants DSE8 

E3 

W of the installation DSE10 or Profiling 
module 

m2 DS15 or GIS 

Luminance of the area DSE12 

E4 
kWhinstallation DSE9, DSE13, DSE16 

m2 DS15 or GIS 

E5 

Luminance of the area DSE12 

W of the installation DS10 or Profiling 
module 

Satisfaction DS4 and DS5 
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Weather factor DS6 

E6 

Luminance of the area DSE12 

W of the installation DS10 or Profiling 
module 

Satisfaction DS4 and DS5 

Weather factor DS6 

E7 

Luminance of the area DSE12 

W of the installation DS10 or Profiling 
module 

CRI DS10 

Satisfaction DS4 and DS5 

Weather factor DS6 

E8 

Luminance of the area DSE12 

W of the installation DS10 or Profiling 
module 

ºK DS10 

Satisfaction DS4 and DS5 

Weather factor DS6 

Table 9: Eibar KPIs and Data Sources matching 

Eibar 
DS/KPI 

E1 E2 E3 E4 E5 E6 E7 E8 

DSE1 X X  X     

DSE2 X X  X     

DSE3 X X  X     

DSE4 X X  X X X X X 

DSE5 X X  X X X X X 

DSE6     X X X X 

DSE7 X X X X X X X X 

DSE8  X       
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DSE9 X X  X     

DSE10   X  X X X X 

DSE11         

DSE12   X  X X X X 

DSE13 X X  X     

DSE14         

DSE15   X X     

DSE16 X X       

Table 10: Eibar Data Sources and KPIs matrix 

In the pilot site of Eibar, there are several data sources that are not used directly as data for KPI 
computation: 

• As explained before, DS6, The weather factor won´t be included into the calculation of the 
KPIs, but will be included as a reference to take into account to analyzed reasons of very 
different satisfaction rates in same regions of study 

• DSE7 can be treated as a no KPI computation data source, although it will be taken into 
account in all KPIs of Eibar pilot site and included as a reference always an analysis of KPI 
during the event is performed. 

• CO2 will be calculated through the energy savings in the analysis module, but not during 
the KPI calculation.  

• The gateway (DSE16) concentrate the information provided by others Data Sources 
(DSE1, DSE2, DSE3, DSE4 and DSB5). These are the data sources that will be used in the 
KPI computation. 

4.6 Barcelona KPIs and data sources matching 
 

KPI nr. ID METRIC DATA SOURCE nr. ID 

B1 
KWh use of energy DSB9 

KWh general DSB5, DSB9 

B2 
KWh use of energy DSB9 

KWh general DSB5, DSB9 

B3 

KWh use of energy DSB9 

KWh general DSB5, DSB9 

m2 Profiling module 
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B4 

KWh use of energy DSB9 

KWh general DSB5, DSB9 

m3 Profiling module 

B5 

KWh use of energy DSB9 

KWh general DSB5, DSB9 

Users Profiling module 

B6 

KWh use of energy DSB9 

KWh general DSB5, DSB9 

Workstations Profiling module 

B7 

KWh fridge/freezer DSB9 

T opt  Profiling module 

T current Profiling module 

B8 

KWh HVAC/Heating DSB9 

T opt  Profiling module 

T current DSB11 

B9 

kWh HVAC and Heating DSB9 

Tin DSB11 

Tout DSB2 

m3 Profiling module 

B10 
kWh stand-by hours DSB9 

KWh general DSB5, B9 

B11 
kWh Electric blind/door DSB9 

Ups and Downs (number) Profiling module 

Table 11: Barcelona KPIs and Data Sources matching 

Barcelona 
DS/KPI 

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 

DSB1 X X X X X X X X X X X 
DSB2        X X   
DSB3   X X X  X X X X X 
DSB4            
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DSB5 X X X X X     X  
DSB6            
DSB7   X X X X X X X  X 
DSB8            
DSB9            

DSB10            
DSB11            

Table 12: Barcelona Data Sources and KPIs matrix 

In Barcelona’s pilot site there are data sources which do not feed the KPIs but are used in the 
project for several reasons: 

• The gateways (DSB9 and DSB11) concentrate the information provided by others Data 
Sources (DSB1 and DSB10). These are the data sources that will be used in the KPI 
computation. 
 

• The KPIs described are not affected by demographic factors (DSB4). This data are 
necessary for the end user to perform filtering based on this information. Furthermore, 
these data could possibly be used in KPIs developed later (business plan). 
 

• Finally, there is information necessary to feed the KPIs economic and energy (DSB6 and 
DSB8) 

5 Interface investigation towards data sources  
The section will draw conclusions from the description of data sources and will provide the 
following information: 

• How secure and reliable should be the connection from the pilot site to the platform. 
• How intensive is the communication between the pilot site and the platform (Data rate and 

message rate). 
• Which are the data sources visible for the platform and vice versa (e.g. local DB). 
• Considerations for third party data sources, if any. 
• Protocols supported by the data sources. 
• Availability of the data source in terms of legal access to it. 
• Source of the data (a specific web, institution etc.) 
 

This information will help us to initially describe the data sources connections’ characteristics and 
therefore possible new technical requirements for the platform in order to have these connections 
to the data sources.  

The following table shows us the main characteristics that should be addressed when describing 
the data sources. 

 

TOPIC QUESTIONS 

Reliability 1. How reliable is the connection between devices and 
concentrators at the pilot site? 

2. Are there any data recovery processes? 
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3. Are all the data sources permanent? Any 
nomadic/temporary data sources? 

Security What information to be sent to the platform? (any private 
data, etc.)  

What are the consequences of data misuse? 

What are the acceptable ways to protect the data? 
(encryption, anonymisation, etc.)  

Communication intensity and 

Communication patterns 

What is the slowest process in the site? (and related data 
sources) 

What is the fastest process? (and related data sources) real 
time 

Are there any irregular events? 

What are the communication triggers? 

What is the level of detail for historical data in the platform 
(minutes, hours-years)? 

How long the historical data must be kept at the most detailed 
format? 

What is the structure of the data to be sent to the platform: 
Regular, irregular (event-based), normalized (combination of 
both tailored for the requirements)? 

 

Third party data sources (web 
) 

What kind of third party data sources will be used (what data 
and what is the source)? 

Will these sources be visible to the pilot site or the platform?                                                    

What interfaces they offer (protocols, APIs, any user 
agreements)? 

Protocols and interfaces What are the protocols supported by the data sources 
(specifically the devices)? 

What interfaces to the data sources will be available?   

What interfaces can be implemented? 

Local database of Pilot site Need of a local database in the pilot site to process, clean 
and storage the data before being sent to the platform 

Availability Restrictions of usage of the data 

Source of the data Where does it come? 

Table 13: Data Sources Interfaces characteristics questions 
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5.1 Kalundborg Data Sources characteristics  

Data source nr 
DSK1 

NetTelligence 

Reliability 

The reliability of NetTelligence should be very high. 

There are data recovery processes in place. 

This data source is permanent. 

Security 

The information to be sent to the platform is individual household 
consumption. 

Consequences of this data misuse would be breach of Danish privacy laws 
and SEAS-NVE business secrets. 

There is a strong need to either encrypt or anonymise data or in a worst case 
to keep data within SEAS-NVE. 

Communication 
intensity and 
patterns 

The level of detail of sent data can be chosen: Minutes, quarter of an hour, 
an hour. 

Data should kept indefinitely.  

The structure of the data to be sent is regular, based on the chosen sample. 

Third party data 
sources No need to use third parties 

Protocols and 
interfaces 

This data source communicates inside of the pilot site with the Kalundborg 
gateway 

Local database of 
Pilot site NetTelligence database will process and clean the data 

Availability Legal restriction on usage 

Source of the data SEAS_NVE 

Table 14: DSK1 Data Source characteristics  

 

Data source nr DSK2 BBR 

Reliability 

The reliability of the BBR database itself should be very high, however, the 
individual data quality seems to vary. While items such as house size is 
almost always correct, then for instance a high error margin exists in the 
heating type. 

The database has a data recovery process. 

This data source is permanent. 

Security The database is publically available, thus it is difficult to see any 
consequences of this data misuse. 
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There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

The database is continuously updated by both home owners and 
municipalities. Overall rate of change, however, is quite slow.  

For the demonstration in the project, a single data feed should be sufficient. 

On an ongoing basis a yearly or bi-yearly update could be considered. 

Third party data 
sources BBR database. 

Protocols and 
interfaces Profiling module interface 

Local database of 
Pilot site 

This data source may need a database at the pilot site to process and clean 
data 

Availability Publically available 

Source of the data BBR-database 

Table 15: DSK2 Data Source characteristics 

Data source nr DSK3 Past purchase overview 

Reliability 

The reliability of the connection between the overview file and the database 
should be very high. 

There are no data recovery processes. 

This data source is project specific. 

Security 

The information to be sent to the platform is the characteristics of past 
purchasers of energy advisory services. 

Consequences of this data misuse would be breach of Danish privacy laws 
and SEAS-NVE business secrets 

There is a strong need to either encrypt or anonymise data or in a worst 
case to keep data within SEAS-NVE 

Communication 
intensity and 
patterns 

The file is continuously updated. Overall rate of change, however, is quite 
slow.  

For the demonstration in the project, a single one time data feed should 
suffice. 

On an ongoing basis a yearly or bi-yearly update could be considered. 

Third party data 
sources No need to use third parties 

Protocols and 
interfaces Profiling module interface 

Local database of This data source does not need a database at the pilot site to process and 
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Pilot site clean data 

Availability Restricted to the project 

Source of the data SEAS-NVE 

Table 16: DSK3 Data Source characteristics 

 

Data source nr DSK4 Climate 

Reliability This data source is permanent. 

Security 
There are no consequences of data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

Site is updated daily. There are no irregular events. 

The level of detail of sent data will be every time an analysis is needed. 

Data should kept indefinetly. 

The structure of the data to be sent is normalized, based on analysis needs. 

Third party data 
sources 

Web based data source. 

This data source will be visible for the DCP. 

Protocols and 
interfaces 

The protocols supported by the data sources are WS 

 

Local database of 
Pilot site 

This data source does not need a database at the pilot site to process and 
clean data 

Availability Public 

Source of the data DMI website 

Table 17: DSK4 Data Source characteristics 

Data source nr DSK5 Water Consumption 

Reliability This data source is permanent. 

Security 
There are no consequences of data misuse. 

There is no need to encrypt or anonymise data. 
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Communication 
intensity and  
patterns 

. 

In Kalundborg there can be found different metering systems. In the city of 
Kalundborg, Kalundborg Forsyning is in the middle of changing all meters to 
digital internet based meters, with real time data.  

 

 
In the rest of Kalundborg Municipality, all minor water works; most meters 
are expected to be traditional, without automatic reading. 

 

 

Third party data 
sources 

Web based data source 

This datasource will be visible for the pilot site. 

Protocols and 
interfaces 

The protocols supported by the data sources are WS 

 

Local database of 
Pilot site 

This data source does not need a database at the pilot site to process and 
clean data 

Availability Public 

Source of the data Kalundborg Forsyning  

Table 18: DSK5 Data Source characteristics 

 

Data source nr DSK6 Surveys 

Reliability This data source is temporary. 

Security 

The information to be sent to the platform is data of private homes energy 
consumption, like appliances, demographics and energy consumption 
patterns. 

Consequences of this data misuse would be breach of Danish privacy laws. 

There is a strong need to either encrypt or anonymise data. 
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Communication 
intensity and  
patterns 

 

The level of detail of sent data depends on the number of surveys done by 
the citizens. 

The structure of the data to be sent is normalized, based on the number of 
surveys done by the citizens. 

 

Third party data 
sources 

Web based surveys. 

This data source will be visible for the pilot site. 

Protocols and 
interfaces 

The protocols supported by this data sources is WS 

 

Local database of 
Pilot site 

This data source needs a database at the pilot site to process and clean the 
data. 

Availability Public 

Source of the data KAL and SEAS 

Table 19: DSK6 Data Source characteristics 

Data source nr DSK7 Ethnographic knowledge 

Reliability This data source is temporary. 

Security 

The information to be sent to the platform is data of citizen comfort, reduced 
bill, etc. 

Consequences of this data misuse would be breach of Danish privacy laws. 

There is a strong need to either encrypt or anonymise data. 

Communication 
intensity and  
patterns 

 The level of detail of sent data depends on the number of interviews 
conducted in the residential homes area. 

Data should be keep indefinitely. 

The structure of the data to be sent is normalized, based on the number of 
interviews/ethnographic studies performed. 

 

Third party data 
sources 

Web based surveys. 

This data source will be visible for the pilot site. 

Protocols and 
interfaces 

The protocols supported by this data sources is WS 

 

Local database of 
Pilot site 

This data source needs a database at the pilot site to process and clean the 
data. 
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Availability Public 

Source of the data AI 

Table 20: DSK7 Data Source characteristics 

Data source nr DSK8 Kalundborg’s gateway 

Reliability 

The reliability of the connection between the Kalundborg’s gateway and 
the aggregation interface should be very high. 

There are no data recovery processes. 

This data source is not permanent. 

Security 

The information to be sent to the platform is the consumption recorded by 
the meters (water and energy) of energy consumption (DSK1,DSK5). 
Also information coming from user surveys and ethnographic knowledge 
(DSK6, DSK7) 

Consequences of this data misuse would be breach of Danish privacy 
laws and SEAS-NVE business secrets 

There is a strong need to either encrypt or anonymise data or in a worst 
case to keep data within SEAS-NVE. 

Communication 
intensity and patterns 

This is a real time process. 

The level of detail of sent data can be chosen: Minutes, quarter of an 
hour, an hour. 

It will be kept at most detailed format for a day. After a day summary will 
be stored. 

The structure of the data to be sent is regular, based on the chosen 
sample 

Third party data 
sources No need to use third parties 

Protocols and 
interfaces 

The protocol supported by the data sources is Web services using 
TCP/IP.The Kalundborg’s gateway will communicate with the aggregation 
interface 

Local database of Pilot 
site 

This is a data source which encompasses DSK1,DSK5, DSK6 and DSK7 
data sources cleaned and processed inside a database of the 
Kalundborg’s Pilot site. 

Availability Restricted to the project 

Source of the data SEAS-NVE 

Table 21 : DSK8 Data Source characteristics 
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5.2 Eibar Data Sources characteristics 

Data source nr 
DSE1 

Urbilux consumption measurement node 

Reliability 

The reliability of the connection between the devices and the monitoring layer 
should be very high. 

There are no data recovery processes. 

This data source is permanent. 

Security 

The information to be sent to the platform is the consumption of the street 
light Installation. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

The level of detail of sent data can be chosen: Minutes, quarter of an hour, 
an hour. 

This is a real time process. 

The data could be kept at most detailed format for a day. After a day a 
summary will be stored. 

The structure of the data to be sent is regular, based on the chosen sample. 

 

Third party data 
sources No need to use third parties 

Protocols and 
interfaces 

The protocol supported by the data sources to communicate with the 
monitoring layer is GSM. 

This data source communicates inside of the pilot site with the Eibar´s 
gateway 

Local database of 
Pilot site 

This data source needs a database at the pilot site to process and clean the 
data 

Availability Restricted to the project 

Source of the data IK4-Tekniker 

Table 22: DSE1 Data Source characteristics 

 

Data source nr DSE2 IK4-Tek consumption measurement node 

Reliability 
The reliability of the connection between the devices and the monitoring 
layer should be very high. 

There are no data recovery processes. 



URB-Grade D.2.3.-Analysis of Data Sources 

Page 41 of 71 

This data source is permanent. 

Security 

The information to be sent to the platform is the consumption of each lamp 
of the street light Installation. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

This is a real time process. 

The level of detail of sent data can be chosen: Minutes, quarter of an hour, 
an hour. 

The data could be kept at most detailed format for a day. After a day 
summary will be stored. 

The structure of the data to be sent is regular, based on the chosen sample. 

Third party data 
sources No need to use third parties 

Protocols and 
interfaces 

The protocol supported by the data sources to communicate with the 
monitoring layer is GSM/GPRS. 

This data source communicates inside of the pilot site with the Eibar´s 
gateway 

Local database of 
Pilot site 

This data source needs a database at the pilot site to process and clean 
data 

Availability Restricted to the project 

Source of the data IK4-Tekniker 

Table 23: DSE2 Data Source characteristics 

Data source nr DSE3 Retrofitting consumption measurement node (luminance and 
presence detector) 

Reliability 

The reliability of the connection between the devices and the monitoring 
layer should be very high. 

There are no data recovery processes. 

This data source is permanent. 

Security 

The information to be sent to the platform is the consumption of each lamp 
of the street light Installation, as well as luminance and movement data. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

This is a real time process. 

The level of detail of sent data can be chosen: Minutes, quarter of an hour, 
an hour. 
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The data could be kept at most detailed format for a day. After a day 
summary will be stored. 

The structure of the data to be sent is regular, based on the chosen sample. 

 

Third party data 
sources No need to use third parties 

Protocols and 
interfaces 

The protocol supported by the data sources to communicate with the 
monitoring layer is GSM/GPRS. 

This data source communicates inside of the pilot site with the Eibar´s 
gateway 

Local database of 
Pilot site 

This data source needs a database at the pilot site to process and clean 
data 

Availability Restricted to the project 

Source of the data IK4-Tekniker 

Table 24: DSE3 Data Source characteristics 

Data source nr 
DSE4 

Surveys 

Reliability This data source is temporary. 

Security 

The information to be sent to the platform is data of citizen comfort and 
security related to street lights. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

This is a not real time process. 

The level of detail of sent data depends on the number of surveys done by 
the citizens. 

The data could be kept at most detailed format forever. 

The structure of the data to be sent is normalized, based on the number of 
surveys done by the citizens. 

 

Third party data 
sources 

Web based surveys. 

This data source will be visible for the Pilot Site. 

Protocols and 
interfaces 

This data source communicates inside of the pilot site with the Eibar´s 
gateway 

Local database of 
Pilot site This data source does not need a database at the pilot site. 
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Availability Public 

Source of the data Ayuntamiento de Eibar 

Table 25: DSE4 Data Source characteristics 

Data source nr 
DSE5  

In situ Vote system 

Reliability 

The reliability of the connection between the devices and the concentrator 
should be very high. 

There are no data recovery processes. 

This data source is permanent. 

Security 

The information to be sent to the platform is data of citizen comfort and 
security related to street lights. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

This is not a real time process. 

The level of detail of sent data depends on the number of surveys done by 
the citizens. 

The data could be kept at most detailed format forever. 

The structure of the data to be sent is normalized, based on the number of 
surveys done by the citizens. 

Third party data 
sources No need to use third parties 

Protocols and 
interfaces 

The protocol supported by the data sources to communicate with the 
monitoring layer is GPRS/GSM. 

This data source communicates inside of the pilot site with the Eibar´s 
gateway 

Local database of 
Pilot site This data source needs a database at the pilot site to process and clean data 

Availability Public 

Source of the data Ayuntamiento de Eibar 

Table 26: DSE5 Data Source characteristics 

Data source nr 
DSE6 

Weather 

Reliability This data source is temporary. 



URB-Grade D.2.3.-Analysis of Data Sources 

Page 44 of 71 

Security 

The information to be sent to the platform is the weather of the District to be 
analysed. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

This is not a real time process. 

The level of detail of sent data will be every time an analysis is needed. 

The data could be kept at most detailed format for a day. After a day 
summary will be stored. 

The structure of the data to be sent is normalized, based on analysis needs. 

Third party data 
sources 

Web based data source. 

This data source will be visible for the DCP. 

Protocols and 
interfaces 

The protocols supported by the data sources are WS 

 

Local database of 
Pilot site 

This data source does not need a database at the pilot site to process and 
clean data 

Availability Public 

Source of the data Aemet or Euskalmet websites 

Table 27: DSE6 Data Source characteristics 

Data source nr 
DSE7 

Events 

Reliability This data source is temporary. 

Security 

The information to be sent to the platform are the events of the city of Eibar. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

This is not a real time process. 

The level of detail of sent data will be every time an analysis is needed. 

The data could be kept at most detailed format forever. 

The structure of the data to be sent is normalized, based on analysis needs. 

Third party data 
sources 

Web based data source 

This data source will be visible for the Pilot Site. 

Protocols and 
interfaces XML plugin 
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Local database of 
Pilot site 

This data source does not need a database at the pilot site to process and 
clean data 

Availability Public 

Source of the data Ayuntamiento de Eibar 

Table 28: DSE7 Data Source characteristics 

Data source nr DSE8  Demographic data 

Reliability This data source is temporary. 

Security 

The information to be sent to the platform is demographic. This data will 
come from web through the aggregation interface or by the profiling module. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

This is not a real time process. 

The level of detail of sent data will be every time an analysis is needed. 

The data could be kept at most detailed format until the next update. 

The structure of the data to be sent is normalized, based on analysis needs. 

Third party data 
sources Web data  

Protocols and 
interfaces Profiling module interface 

Local database of 
Pilot site 

This data source does not need a database at the pilot site to process and 
clean data 

Availability Public 

Source of the data Ayuntamiento de Eibar 

Table 29: DSE8 Data Source characteristics 

Data source nr 
DSE9:  

Utility company data 

Reliability This data source is temporary. 

Security 

The information to be sent to the platform is the consumption and economic 
data of the street light installation. This data will come from web or by the 
profiling module. 

There are no high consequences of this data misuse, but should be 
encrypted and anonymised data. 
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Communication 
intensity and 
patterns 

This is not a real time process. 

The level of detail of sent data will be every time an analysis is needed. 

The data could be kept at most detailed format for a day. After summary will 
be stored. 

The structure of the data to be sent is normalized, based on analysis needs. 

 

Third party data 
sources 

Web data 

This data source will be visible for the Pilot Site. 

Protocols and 
interfaces   XML plugin 

Local database of 
Pilot site 

This data source does not need a database at the pilot site to process and 
clean data 

Availability Restricted to the project 

Source of the data Ayuntamiento de Eibar 

Table 30: DSE9 Data Source characteristics 

Data source nr 
DSE10 

Lamps and luminaries manufacturer libraries  

Reliability This data source is permanent. 

Security 

The information to be sent to the platform is prices and models of luminaries 
and lamps. This data will come from web through the profiling interface or by 
the profiling module. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

This is not a real time process. 

The level of detail of sent data will be every time an analysis is needed. 

The data could be kept at most detailed format until next update. 

The structure of the data to be sent is normalized, based on analysis needs. 

Third party data 
sources Web data 

7Protocols and 
interfaces Profiling module interface 

Local database of This data source does not need a database at the pilot site to process and 

                                                
7 Just for web data 
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Pilot site clean data 

Availability Public by request to the companies 

Source of the data Manufacturer companies 

Table 31: DSE10 Data Source characteristics 

 

Data source nr 
DSE11 

Electric Rates 

Reliability This data source is permanent. 

Security 

The information to be sent to the platform is price of kWh. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

This is not a real time process. 

The level of detail of sent data will be every time an analysis is needed. 

The data could be kept at most detailed format until next update. 

The structure of the data to be sent is irregular, based on analysis needs. 

Third party data 
sources 

Web data 

This data source will be visible for the Pilot Site. 

Protocols and 
interfaces  XML plugin 

Local database of 
Pilot site 

This data source does not need a database at the pilot site to process and 
clean data 

Availability Restricted to the project 

Source of the data Utility company, data given by Ayuntamiento de Eibar 

Table 32: DSE11 Data Source characteristics 

Data source nr 
DSE12 

Luminance of the area 

Reliability This data source is temporary. 

Security 

The information to be sent to the platform is the luminance of the area. This 
data could come from luminance studies or sensor based. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 
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Communication 
intensity and 
patterns 

This is not a real time process. 

The level of detail of  sent data will be every time an analysis is needed in 
case of luminance studies (through the profiling module) and to be chosen 
when done by sensor. 

The data could be kept at most detailed format until next update. 

The structure of the data to be sent is irregular, based on analysis needs, 
when done by luminance studies and regular when done by sensors. 

Third party data 
sources 

Web data 

This data source will be visible for the Pilot Site. 

Protocols and 
interfaces  XML plugin 

Local database of 
Pilot site 

This data source does not need a database at the pilot site to process and 
clean data 

Availability Public 

Source of the data Ayuntamiento de Eibar 

Table 33: DSE12 Data Source characteristics 

Data source nr 
DSE13 

Measures taken by municipality employees 

Reliability This data source is temporary 

Security 

The information to be sent to the platform is on time consumption data from 
the Street Lighting System. Sometimes employees from the municipality take 
measures to check if the system is right. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and 
patterns 

This is not a real time process. 

The level of detail of sent data will be every time an analysis is needed. 

The data could be kept at most detailed format for a day. After a day 
summary will be stored. 

The structure of the data to be sent is irregular, based on analysis needs 

Third party data 
sources 

No need to use third parties 

This data source will be visible for the Pilot Site. 

Protocols and 
interfaces  XML plugin 

Local database of This data source does not need a database at the pilot site to process and 
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Pilot site clean data 

Availability Restricted to the project 

Source of the data Ayuntamiento de Eibar 

Table 34: DSE13 Data Source characteristics 

Data source nr DSB14  District data 

Reliability This data source is permanent. 

Security 

The information to be sent to the platform are parameters of the 
politics’ districts. This data will come by the profiling module. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication intensity 
and patterns 

The level of detail depends on the town hall or municipality data. 

The historical data must be kept from the beginning 

The structure of the data to be sent is irregular (it has to be 
transformed in to interchange format described in the D3.2) 

Third party data sources Web based data source 

Protocols and interfaces Profiling module interface 

Local database of Pilot 
site 

This data source does not need a database at the pilot site to process 
and clean data 

Availability Public 

Source of the data Eibar’s town hall data 

 

Data source nr DSB15 Street data 

Reliability This data source is temporary. 

Security 

The information to be sent to the platform is parameters of the streets 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication intensity 
and patterns 

The historical data must be kept from the beginning  

The structure of the data to be regular (has to be defined) 

Third party data sources Web data 

Protocols and interfaces Profiling module interface 
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Local database of Pilot 
site This data source does not need a database at the pilot site. 

Availability Restricted to the project 

Source of the data Ayuntamiento de Eibar 

 

 

Data source nr DSE16 Eibar’s gateway 

Reliability 

The reliability of the connection between the Eibar’s gateway and the 
aggregation interface should be very high. 

There are no data recovery processes. 

This data source is not permanent. 

Security 

The information to be sent to the platform is the consumption recorded by 
the meters of energy consumption (DSE1, DSE2, DSE3), as well as 
wealth level data related to surveys and in situ vote system (DSE4, 
DSE5). 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity and patterns 

This is a real time process. 

The level of detail of sent data can be chosen: Minutes, quarter of an 
hour, an hour for energy consumption, and every time a survey or vote is 
performed. 

In the DaaS Cloud Platform, consumption data will be kept at most 
detailed format for a day. After a day summary will be stored. 

In the DaaS Cloud Platform, the wealth level data will be kept at most 
detailed format forever. 

The structure of the data to be sent is regular, based on the chosen 
sample for the consumption data and irregular for the wealth data. 

Third party data 
sources No need to use third parties 

Protocols and 
interfaces 

The protocol supported by the data sources is Webservices over TCP/IP. 

The Eibar’s gateway will communicate with the aggregation interface 

Local database of 
Pilot site 

This is a data source which encompasses DSE1, DSE2, DSE3, DSE4 
and DSE5 data sources cleaned and processed inside a database of the 
Eibar’s Pilot site. 

Availability Restricted to the project 

Source of the data Ik4-Tekniker 
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Table 35. DSE16 Data Source characteristics 
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5.3 Barcelona Data Sources characteristics 

Data source nr DSB1 Energy smart meters 

Reliability 

The reliability of the connection between the devices and the 
Barcelona’s gateway should be very high. 

There are no data recovery processes. 

This data source is not permanent. 

Security 

The information to be sent to the platform is the consumption 
recorded by the smart meters of energy consuming products of the 
facilities. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication intensity 
and patterns 

This is a real time process. 

The level of detail of sent data can be chosen: Minutes, quarter of 
an hour, an hour. 

The will be kept at most detailed format for a day (minutes). After a 
day, it will be kept as measures of quarter of an hour. 

The structure of the data to be sent is regular, based on the chosen 
sample  

Third party data sources No need to use third parties 

Protocols and interfaces 
The protocol supported by the data sources is TCP/IP. 

The smart meters will communicate inside of the pilot site with the 
Barcelona’s gateway. 

Local database of Pilot site This data source needs a database at the pilot site to process and 
clean the data 

Availability Restricted to the project 

Source of the data Fenie Energia 

Table 36: DSB1 Data Source characteristics 

Data source nr DSB2 Outside Temperature 

Reliability This data source is permanent. 

Security 

The information to be sent to the platform is the outside 
temperature of the District to be analysed. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 
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Communication intensity and 
patterns 

The level of detail for historical data is a hourly  

The structure of the data to be sent is irregular, based on 
analysis needs. 

Third party data sources 
Web based data source 

This data source will be visible for the DCP. 

Protocols and interfaces 
The protocols supported by the data sources are WS 

 

Local database of Pilot site This data source does not need a database at the pilot site to 
process and clean data 

Availability Public 

Source of the data Aemet 

Table 37: DSB2 Data Source characteristics 

Data source nr DSB3  District data 

Reliability This data source is permanent. 

Security 

The information to be sent to the platform are parameters of the 
politics’ districts. This data will come from web or by the profiling 
module. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication intensity 
and patterns 

The level of detail depends on the town hall or municipality web page. 

The historical data must be kept from the beginning 

The structure of the data to be sent is irregular (it has to be 
transformed in to interchange format described in the D3.2) 

Third party data sources Web based data source 

Protocols and interfaces Profiling module interface 

Local database of Pilot 
site 

This data source does not need a database at the pilot site to process 
and clean data 

Availability Public 

Source of the data Barcelona’s town hall web 

Table 38: DSB3 Data Source characteristics 

Data source nr DSB4  Demographic data 
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Reliability This data source is permanent. 

Security 

The information to be sent to the platform is demographic. 
This data will come from web. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication intensity and 
patterns 

The level of detail for historical data will be every time an 
analysis is needed. 

The historical data must be kept from the beginning. 

The structure of the data to be sent is irregular, based on 
analysis needs. 

Third party data sources Web data 

Protocols and interfaces Profiling module interface 

Local database of Pilot site This data source does not need a database at the pilot site to 
process and clean data 

Availability Public 

Source of the data Barcelona’s town hall 

Table 39: DSB4 Data Source characteristics 

Data source nr DSB5  Utility company data 

Reliability This data source is permanent. 

Security 

The information to be sent to the platform is the consumption and 
economic data of electricians’ facilities This data will come from 
web. 

There are no high consequences of this data misuse, but should be 
encrypted and anonymise data. 

Communication intensity 
and patterns 

The level of detail for historical data will be every time an analysis is 
needed. 

The historical data must be kept from the beginning 

The structure of the data to be sent is irregular, based on analysis 
needs. 

Third party data sources 
Web data 

This data source will be visible for the Pilot Site. 

Protocols and interfaces  XML parser 

Local database of Pilot site This data source does not need a database at the pilot site to 
process and clean data 
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Availability Restricted to the project 

Source of the data Utility companies 

Table 40: DSB5 Data Source characteristics 

Data source nr DSB6 Energy Consuming Products manufacturer libraries 

Reliability This data source is permanent. 

Security 

The information to be sent to the platform is parameters of energy 
consuming products. This data will come from web 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication 
intensity 

The level of detail for historical data will be every time an analysis is 
needed. 

The historical data must be kept from the beginning  

The structure of the data to be sent is irregular, based on analysis needs. 

Third party data 
sources Web data 

Protocols and 
interfaces Profiling module interface 

Local database of 
Pilot site 

This data source does not need a database at the pilot site to process and 
clean data 

Availability Public by request to the companies 

Source of the data Energy Consuming Products Manufacturer companies 

Table 41: DSB6 Data Source characteristics 

Data source nr DSB7 Facilities data 

Reliability This data source is temporary. 

Security 

The information to be sent to the platform is parameters of electricians’ 
facilities 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication intensity 
and patterns 

The level of detail for historical data will be the value fulfilled by the 
electricians 

The historical data must be kept from the beginning  

The structure of the data to be regular (has to be defined) 
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Third party data sources Web data 

Protocols and interfaces Profiling module interface 

Local database of Pilot 
site This data source does not need a database at the pilot site. 

Availability Restricted to the project 

Source of the data Fenie Energia 

Table 42: DSB7 Data Source characteristics 

Data source nr DSB8 €/kWh 

Reliability This data source is permanent. 

Security 

The information to be sent to the platform is price of kWh. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication intensity and 
patterns 

The level of detail for historical data will be every time an 
analysis is needed. 

The historical data must be kept from the beginning  

The structure of the data to be sent is irregular. 

Third party data sources 
Web data 

This data source will be visible for the Pilot Site. 

Protocols and interfaces  XML plugin 

Local database of Pilot site This data source does not need a database at the pilot site to 
process and clean data 

Availability Public 

Source of the data Fenie Energía 

Table 43: DSB8 Data Source characteristics 

Data source nr DSB9  Energy Barcelona’s gateway 

Reliability 

The reliability of the connection between the Energy Barcelona’s 
gateway and the aggregation interface should be very high. 

There are no data recovery processes. 

This data source is not permanent. 

Security The information to be sent to the platform is the consumption recorded 
by the smart meters of energy consuming products of the facilities. 
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There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication intensity 
and patterns 

This is a real time process. 

The level of detail of sent data can be chosen: Minutes, quarter of an 
hour, an hour. 

 The will be kept at most detailed format for a day (minutes). After a 
day, it will be kept as measures of quarter of an hour. 

The structure of the data to be sent is regular, based on the chosen 
sample 

Third party data sources No need to use third parties 

Protocols and interfaces 
The protocol supported by the data sources is WS over TCP/IP. 

The Energy Barcelona’s gateway will communicate with the 
aggregation interface 

Local database of Pilot 
site 

This is data source B1 cleaned and processed inside a database of 
the Barcelona’s Pilot site. 

Availability Restricted to the project 

Source of the data Fenie Energia 

Table 44: DSB9 Data Source characteristics 

Data source nr DSB10  Temperature smart meters 

Reliability 

The reliability of the connection between the devices and the 
temperature Barcelona’s gateway should be very high. 

There are no data recovery processes. 

This data source is not permanent. 

Security 

The information to be sent to the platform is the consumption recorded 
by the meters of temperature consuming products of the facilities. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication intensity 
and patterns 

This is a real time process. 

The level of detail of sent data can be chosen: Minutes, quarter of an 
hour, an hour. 

The will be kept at most detailed format for a day (minutes). After a 
day, it will be kept as measures of quarter of an hour. 

The structure of the data to be sent is regular, based on the chosen 
sample  

Third party data sources No need to use third parties 
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Protocols and interfaces 
The protocol supported by the data sources is TCP/IP. 

The meters will communicate inside of the pilot site with the 
Temperature Barcelona’s gateway. 

Local database of Pilot 
site 

This data source needs a database at the pilot site to process and 
clean the data 

Availability Restricted to the project 

Source of the data Fenie Energia 

Table 45: DSB1 Data Source characteristics 

Data source nr DSB9  Temperature Barcelona’s gateway 

Reliability 

The reliability of the connection between the Temperature Barcelona’s 
gateway and the aggregation interface should be very high. 

There are no data recovery processes. 

This data source is not permanent. 

Security 

The information to be sent to the platform is the consumption recorded 
by the meters of temperature consuming products of the facilities. 

There are no consequences of this data misuse. 

There is no need to encrypt or anonymise data. 

Communication intensity 
and patterns 

This is a real time process. 

The level of detail of sent data can be chosen: Minutes, quarter of an 
hour, an hour. 

 The will be kept at most detailed format for a day (minutes). After a 
day, it will be kept as measures of quarter of an hour. 

The structure of the data to be sent is regular, based on the chosen 
sample 

Third party data sources No need to use third parties 

Protocols and interfaces 
The protocol supported by the data sources is WS over TCP/IP. 

The Temperature Barcelona’s gateway will communicate with the 
aggregation interface 

Local database of Pilot 
site 

This is data source B10 cleaned and processed inside a database of 
the Temperature Barcelona’s Pilot site. 

Availability Restricted to the project 

Source of the data Fenie Energia 

Table 46: DSB9 Data Source characteristics 
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6 Conclusions 
In the scope of WP2 we have been working closely with end users/stakeholders from the different 
pilot sites. Through this end user involvement we have identified and analysed use case scenarios 
and user requirements for the DaaS platform, including the creation of first interface mock-ups for 
the modules of the DaaS platform (T2.1).  

We have also identified district key performance indicators and consumer profiles that will be used 
for the profiling module of the platform (T2.2). In order to measure and monitor the defined KPIs we 
have, in the scope of T2.3 carried out and extensive work on describing the data sources that will 
feed the platform with heterogeneous data, including for instance density of population, smart 
metering data, as well as data coming from surveys. In this deliverable we have described 
common and pilot site methodologies followed in order to identify these data sources.  

We also provide a list of the identified common and pilot site data sources and describe them in 
terms of name, description, category of information and scope (Pilot Site, DaaS Cloud Platform). 
The needs of information for each pilot site are different but some common data sources are 
identified. So with this study we optimize the interchange information between pilot sites and DCP. 
The detailed specification of the data structure of each data source identified in this document will 
be done later in the deliverable 3.3, quantification module specifications. 

In order to verify the defined KPIs and data sources we have matched them, this also helped us to 
identify possible new data sources that were not considered before. Finally we have carried out an 
investigation on the interfaces to the data sources, where we describe reliability, security, 
communication intensity, communication patterns, third party data sources and protocols and 
interfaces.  

This investigation will help us to have a first overview on the general and technical details about 
the connection between the DaaS platform and the identified data sources. 
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7 Annex KPIs 

7.1 All Pilot Sites KPIS 
ID nr.  A1 Title: Number of cases involved 

Mathematical 
expression  

Description Number of consumers which could benefit if they carry out the energy saving measure  

Goal Compare energy saving measures comparing the number of consumers which could be 
helped with each measure. 

Comment Keep in mind that every scenario can be improved. Technology changes as time 
progresses and therefore if the current scenario is compared with the best existing 
energy saving measure all consumers could be improved, but often the change is not 
interesting because they are enough effective, although not as much as the best energy 
saving measure. Therefore, it should be counted all those cases that exceed a minimum 
of energy savings. 

KPI category Opportunity of business 

 

ID nr.  A2 Title: Total amount of energy savings 

Mathematical 
expression 

 

Description Sum of all the energy savings produced in the studied scenario. 

Goal Compare energy saving measures comparing the total amount of energy saving 
produced per measure. 

Comment Keep in mind that every scenario can be improved. Technology changes as time 
progresses and therefore if the current scenario is compared with the best existing 
energy saving measure all consumers could be improved, but often the change is not 
interesting because they are enough effective, although not as much as the best energy 
saving measure. Therefore, it should be counted all those cases that exceed a minimum 
of energy savings. 

KPI category Opportunity of business 

 

ID nr.  A3 Title: Total amount of maintenance savings 

Mathematical 
expression 

 

Description Sum of all the maintenance savings produced in the studied scenario. 

Goal Compare energy saving measures comparing the total amount of maintenance saving 
produced per measure. 

Comment Some energy saving measures have less maintenance cost so this factor should be 
counted 

𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟𝑠  𝑖𝑛𝑣𝑜𝑙𝑣𝑒𝑑  [𝑢𝑛𝑖𝑡𝑠] 

!𝐸𝑛𝑒𝑟𝑔𝑦  𝑠𝑎𝑣𝑖𝑛𝑔𝑠  [𝑘𝑊ℎ  𝑜𝑟  €] 

!𝑀𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒  𝑠𝑎𝑣𝑖𝑛𝑔𝑠  [𝑘𝑊ℎ  𝑜𝑟  €] 
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KPI category Opportunity of business 

 

ID nr.  A4 Title: Investment  

Mathematical 
expression  

Description Investment needed to carry out the energy saving measure evaluated. 

Goal Compare investments between energy saving measures and between consumers 

Comment Could be taken into account the materials and the labour of the workers which would 
install it. 

KPI category Cash flow 

 

ID nr.  A5 Title: Net present value (NPV) 

Mathematical 
expression 

 

Description The NPV can be described as the “difference amount” between the sums of discounted: 
cash inflows and cash outflows. It compares the present value of money today to the 
present value of money in future, taking inflation and returns into account. Where “n” is 
the number of years evaluated and “i” is the discount rate (the rate of return that could 
be earned on an investment in the financial markets with similar risk.); the opportunity 
cost of capital. 

Goal Compare energy saving measures comparing net present value of them 

Comment The number of years evaluated could be the mean life time of the energy saving 
measure or the time expected to return the inversion by the politic authorities. 

KPI category Profitability 

 

ID nr.  A6 Title: Profitability ratio 

Mathematical 
expression 

 

Description The relation between the net present value of an investment and the cost of the 
investment  

Goal Compare energy saving measures comparing the amount of investment needed related 
with the NPV between consumers, e.g. one energy saving measure need an investment 
of 500€, and it has a NPV for 5 years of 100€, so its profitability rate is 20% Compared 
with a second case that needs 10 000€ of investment, and it has a NPV of 400€ for 5 
years and the same discount rate as the first case, and it has a profitability ratio of 4%. 
The first case has a worse NPV than the second, but its profitability ratio its better than 
the second case because its NPV related with its investment is higher, and also its 
investment is lower, so is more interesting to carry out the first case. 

Comment The number of years evaluated could be the mean life time of the energy saving 
measure or the time expected to return the inversion by the politic authorities. 

KPI category Profitability 

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡  [€] 

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 −   !
𝐶𝑎𝑠ℎ  𝑓𝑙𝑜𝑤!
(1 + 𝑖)!

!

!

 

𝑁𝑃𝑉
𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 
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ID nr.  A7 Title: Internal rate of return (IRR) 

Mathematical 
expression 

 

Description The IRR of an investment is the discount rate at which the net present value of costs 
(negative cash flows) of the investment equals the net present value of the benefits 
(positive cash flows) of the investment. It is expressed as the net present value (NPV) 
equal to zero. 

Goal Compare energy saving measures comparing the IRR  

Comment The number of years evaluated could be the mean life time of the energy saving 
measure or the time expected to return the inversion by the politic authorities. 

KPI category Profitability 

 

ID nr.  A8 Title: Payback period 

Mathematical 
expression 

 

Description The Payback period of an investment is the years at which the net present value of 
costs (negative cash flows) of the investment equals the net present value of the 
benefits (positive cash flows) of the investment. It is expressed as the net present value 
(NPV) equal to zero. 

Goal Compare energy saving measures comparing time needed to recover the investment 

Comment The discount rate must be the same between the cases compared in order to have a 
good comparison. 

KPI category Risk 

 

ID nr.  A9 Title: Risk ratio 

Mathematical 
expression  

Description Direct relationship between investment and payback period of it. 

Goal Compare energy saving measures comparing the “risk” of them. The higher is the value, 
the higher is the risk of the investment 

Comment The risk of an investment is difficult to measure because many factors are involved. This 
indicator is quite simple but should be considered more indicators. 

KPI category Risk 

 

7.2 Kalundborg KPIs 
 

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 −   !
𝐶𝑎𝑠ℎ  𝑓𝑙𝑜𝑤!
(1 + 𝑖)!

!

!

  = 0 

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 −   !
𝐶𝑎𝑠ℎ  𝑓𝑙𝑜𝑤!
(1 + 𝑖)!

!

!

  = 0 

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 ∙ 𝑃𝑎𝑦𝑏𝑎𝑐𝑘  𝑝𝑒𝑟𝑖𝑜𝑑 
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ID nr.  K3 Title: Water consumption per m2 - private single family houses 

Mathematical 
expression 

 

Description Relation between yearly water consumption (m3), the size of the building (m2) – 
average and the size of the household. 

Goal Set a set of benchmark KPI’s for private houses in the district. 

Comment The KPI enables to identify buildings that deviate widely from the KPI benchmark. The 
KPI’s will distinguish between day/night, summer/winter, everyday/weekend/holydays 

Uses of energy General water consumption 

 

ID nr.  K4 Title: Water consumption per m2 – small institutions 

Mathematical 
expression 

 

Description Relation between yearly water consumption (m3), the size of the building (m2) – 
average and the size of the institution. 

Goal Set a set of benchmark KPI’s for small institutions in the district. 

Comment The KPI enables to identify buildings that deviate widely from the KPI benchmark. The 
KPI’s will distinguish between day/night, summer/winter, everyday/weekend/holydays 

Uses of energy General water consumption 

 

 

ID nr.  K6 Title: Precision of active sales 

Mathematical 
expression 

 

Description Relation between the number of purchases made by consumers and the number of 
offers of energy advisory visits made to consumers 

Goal Increase the rate of sales compared to contacts.  

Comment  

Uses of energy Electrical consumption 

 

ID nr.  K7 Title: Consumption compared to housing characteristics 

Mathematical 
expression 

 

Description Ratio between the consumption of the house and other characteristics, such as building 
year, type and heating system. 

Goal Find optimal target group for energy advisory services and provide energy advisors with 

𝑚!

𝑚! 

𝑚!

𝑚! 

#  𝑜𝑓  𝑠𝑎𝑙𝑒𝑠
#  𝑜𝑓  𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟  𝑐𝑜𝑛𝑡𝑎𝑐𝑡𝑠

 

𝑘𝑊ℎ!"#$%   	  
𝐻𝑜𝑢𝑠𝑒  𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠
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better data prior to consumer visit. 

Comment  

Uses of energy Electrical consumption 

 

ID nr.  K8 Title: Trend of costumer’s motivation for investment in new energy solutions 

Mathematical 
expression 

 

Description This KPI shows us the trend on the customer’s motivation for investment in new energy 
solutions. Using a scale (1 to 10) it is asked the consumer his/her motivation level for 
new investments before the visit of an energy advisor and after this visit.   

Goal The value should be greater than zero showing that the visit of the energy advisor had a 
positive effect on the customer’s motivation for investment in new energy solutions. 

Comment  

Uses of energy None 

 

ID nr.  K9 Title: Trend of costumer’s initial motivation for investment in new energy solutions 

Mathematical 
expression 

 

Description This KPI shows us the trend on the customer’s initial motivation for investment in new 
energy solutions over time.   

Goal The value should be greater than zero showing that there is an increase on the 
customer’s initial motivation  due to a better profiling of these customers. 

Comment  

Uses of energy None 

7.3 Eibar KPIs 
ID nr.  E1 Title: Consumption installation per lamppost and time of operation 

Mathematical 
expression 

 

Description Relation between energy consumption (kWh) of a specific installation and the lamppost 
installed.  

Goal Compare the average consumption of an installation within the district with the rest of 
installations.  

Comment Each installation may have different types of lamps, and may have different time of 
operation. This KPI enables the comparison of a street lighting installation, the lower is 
this KPI the more efficient is the installation in terms of energy consumption. 

Uses of energy Street lighting 

!𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛(𝑎𝑓𝑡𝑒𝑟)! −   𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛(𝑏𝑒𝑓𝑜𝑟𝑒)!

!

!!!

 

!𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛(𝑡2)! −   !𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛(𝑡1)!

!

!!!

!

!!!

 

𝑘𝑊ℎ!"#$%&&%$!'"	  
𝑛𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑙𝑎𝑚𝑝𝑝𝑜𝑠𝑡𝑠 ∙ 𝑇[ℎ𝑜𝑢𝑟𝑠]
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ID nr.  E2 Title: Total consumption per inhabitant 

Mathematical 
expression 

 

Description Ratio between the consumption of the installation and the population density of the area. 

Goal Compare the consumption of an area with other areas of the district taking into account 
the population density. 

Comment This KPI will allow identifying in which areas could be better to apply presence detection 
retrofitting actions. The lower is the ratio the more effective would be to apply these 
retrofitting actions, due to the high energy consumption comparing to presence of 
people.8 

Uses of energy Street lighting 

 

ID nr.  E3 Title: Luminance efficiency  

Mathematical 
expression 

 

Description Relation between the average luminance (lux) and power of an installation in a surface 
to illuminate. 

Goal Compare the average luminance and the power of the installation of a selected street. 

Comment This KPI will allow knowing which the most efficient installations in terms of luminance 
are. 

Uses of energy Street lighting 

 

ID nr.  E4 Title: Consumption per square meter 

Mathematical 
expression 

 

Description Relation between energy consumption (Wh) and the surface (m2). 

Goal Compare the average consumption of a street with the rest.  

Comment This KPI will complement the E3. This KPI does not take into account the luminance 
level and will compare areas with different level of illuminance. 

Uses of energy Street lighting 

 

ID nr.  E5 Title: Luminance satisfaction 

Mathematical 
expression 

 

                                                
8 As data shown in Table 1: Miscellaneous data from Eibar´s districts 

𝑘𝑊ℎ!"#$%&&%$!'"   	  
𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠

 

𝐸!"#[𝐿𝑢𝑥] ∙𝑚!	  
𝑊

 

𝑘𝑊ℎ!"#$%&&%$!'"	  
𝑚!  

	  !𝐸!"#[𝐿𝑢𝑥] ∗ 𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛!
𝑊
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Description Relationship between the satisfaction of the user and luminance efficiency 

Goal Know the satisfaction of the user about the luminance level of a selected 
street. 

Comment The weather will be included as a reference 

Uses of energy None 

 

ID nr.  E6 Title: Security satisfaction 

Mathematical 
expression 

 

Description Relationship between the satisfaction of the user about security and the 
luminance level 

Goal Know the satisfaction of the user about the security level of a selected street. 

Comment The weather will be included as a reference 

Uses of energy None 

 

ID nr.  E7 Title: Colour rendering index satisfaction 

Mathematical 
expression 

 

Description Relationship between the satisfaction of the user about colour appearance of 
objects and the luminance level 

Goal Know the satisfaction of the user about colour appearance of objects at a 
selected street. 

Comment The weather will be included as a reference 

Uses of energy None 

 

ID nr.  E8 Title: Colour temperature satisfaction 

Mathematical 
expression 

 

Description Relationship between the satisfaction of the user about glare of light and the 
luminance level 

Goal Know the satisfaction of the user about the glare of light of a selected street. 

Comment The weather will be included as a reference 

Uses of energy None 

7.4 Barcelona KPIs 
ID nr.  B1 Title: Consumption 

	  !𝐸!"#[𝐿𝑢𝑥] ∗ 𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛!
𝑊

 

	  !𝐸!"#[𝐿𝑢𝑥] ∗ 𝐶𝑅𝐼!"# ∗ 𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛!
𝑊

 

	  !𝐸!"#[𝐿𝑢𝑥] ∗ 𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛!
𝑊 ∗ ºK
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Mathematical 
expression  

Description Energy consumption (Wh) of a specific use of energy in each energy consumer. 

Goal Compare consumptions between facilities (It just shows how much a facility consumes) 

Comment This is the most basic KPI. If the consumption measures are checked periodically, a 
better idea could be had of how is consumed the energy in a facility. 

Uses of energy All (each use of energy, one by one) 

 

ID nr.  B2 Title: Consumption per use of energy 

Mathematical 
expression 

 

Description Relation between energy consumption (Wh) of an specific use of energy and the general 
consumption (Wh) 

Goal Compare the average consumption of a use of energy within a facility with the rest of 
facilities.  

Comment This KPI enables the comparison of facilities sorted by use of energy, e.g. in houses, the 
average consumption ratio of Heating is about 50% of the general consumption, but in 
the house studied is about 30%. At first glance, it is a house more efficient than the 
average in Heating consumption.  

Uses of energy All (each use of energy, one by one) 

 

ID nr.  B3 Title: Consumption per square meter 

Mathematical 
expression 

 

Description Relation between energy consumption (Wh) and the facility’s surface (m2). 

Goal Compare the average consumption of a facility with the rest. This indicator compares the 
uses of energy consumption of the facility as well as the consumption per use of energy, 
e.g.  Wh/m2 HVAC, Wh/m2 Lighting, etc. 

Comment Keep in mind that many zones of a facility don’t consume a use of energy, e.g. in a 
facility where there is a big storage area, this doesn’t have HVAC or Heating, and 
therefore if we take it into account, Wh/m2 will look smaller and more efficient than the 
reality. Instead, if we have in mind a percentage that defines how much surface of the 
facility is affected by each use of energy, the ratio Wh/m2 will be more accurate and the 
consumption between facilities could be compared better. 

Uses of energy All (general consumption and each use of energy, one by one) 

 

ID nr.  B4 Title: Consumption per cubic meter 

Mathematical 
expression 

 

Description Ratio between energy consumption (Wh) and the facility volume (m3). 

Goal Compare the average consumption of a facility with the rest. This ratio is more 

𝑊ℎ!"#  !"  !"!#$%/!"#"$%& 

𝑊ℎ!"#  !"  !"!#$% 	  
𝑊ℎ!"#"$%&

 

𝑊ℎ	  
𝑚!  

𝑊ℎ	  
𝑚!  
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interesting for HVAC and Heating uses of energy because, to change the temperature of 
a room, the entire volume of air within the room has to change.  

Comment Two rooms with the same use (human behaviour), surface, HVAC machines, indoor 
temperature and outdoor temperature don’t consume the same if the height of these is 
different. 

Uses of energy HVAC and Heating 

 

ID nr.  B5 Title: Consumption per user 

Mathematical 
expression 

 

Description Ratio between energy consumption (Wh) and the facility users. 

Goal Compare the average consumption of a facility with the rest. This indicator compares the 
uses of energy consumption of the facility as well as the consumption per use of energy, 
e.g.  Wh/users HVAC, Wh/users Lighting, etc. 

Comment Could be compare regular users with non-regular users. This comparison could give us 
knowledge about how affects that users visit the facility to consumption (customers, 
visitors, etc.). 

Uses of energy All (general consumption and each use of energy, one by one) 

 

ID nr.  B6 Title: Consumption per workstation 

Mathematical 
expression 

 

Description Ratio between energy consumption (Wh) and the workstations within the facility 

Goal Compare the average consumption of a facility with the rest. This indicator compares the 
uses of energy consumption of the facility as well as the consumption per use of energy, 
e.g. Wh/workstations Informatics, Wh/workstations Lighting, etc. 

Comment Measure the average of the consumption per workstation is interesting because there 
are facilities with more users than workstations and vice versa. 

Uses of energy All (general consumption and each use of energy, one by one) 

 

ID nr.  B7 Title: Fridge and freezers consumption 

Mathematical 
expression 

 

Description Percentage of current fridge/freezer consumption (Wh) that potentially the fridges or 
freezers could save if they use an optimal set point temperature. A cooling degree more 
than the usual temperatures recommended by the manufacturers may increase a 5% of 
fridge/freezer consumption, which are temperatures between 3ºC and 7ºC in fridges, 
and -16ºC and -20ºC in freezers (parallel to the KPI B9) 

Goal Compare consumptions of fridge/freezer between facilities which potentially could be 
save if the current temperature changes to the optimal (within a comfort range). 
In this case, we consider the set temperature a measure of energy comfort as this will 
depend on the condition of food in the refrigerator and freezer. Too cold will not keep 
much better food but it spend a lot more energy, however, warmer than these 

𝑊ℎ	  
𝑢𝑠𝑒𝑟𝑠

 

𝑊ℎ	  
𝑤𝑜𝑟𝑘𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑠

 

𝑊ℎ	  !"#$%&/!"##$#" ∙ !1 − !0,05 ∙ !𝑇!"#[º𝐶] − 𝑇!"##$%&[º𝐶]!!! 



URB-Grade D.2.3.-Analysis of Data Sources 

Page 70 of 71 

recommended setpoint temperatures, it will spend less energy but will not be able to 
maintain food properly. Therefore, these recommended setpoint temperatures are 
energy comfort measures. 

Comment The optimal temperatures are taken as the average of the recommended 
fridges/freezers manufacturers: 5ºC (fridges) and -18ºC (freezers). 

Uses of energy Fridges and freezers 

 

ID nr.  B8 Title: HVAC and Heating consumption (optimal temperature related) 

Mathematical 
expression 

 

Description Percentage of current HVAC/heating consumption (Wh) that potentially the HVAC or 
Heating systems could save if they use an optimal set point temperature. A degree more 
or less than the usual temperatures recommended by the manufacturers may increase a 
7% of HVAC/heating consumption [7]. It is suggested that the inside temperature does 
not exceed a difference of 10 degrees (ºC) with respect to the outside. This causes the 
temperature recommended in summer is from 24 to 26 degrees. However, in winter, the 
thermostat should read between 18 and 20 degrees. 

Goal Compare consumptions of HVAC/heating systems between facilities which potentially 
could be save if the current temperature changes to the optimal (within a comfort range). 

Comment This KPI doesn’t include the Energy Efficiency Class of the HVAC/heating systems 
because it is difficult to check it in some cases (old devices). It is a better option to 
evaluate the set point temperature regardless of the Energy Efficiency Class because in 
many cases consumption could be reduced by adjusting this temperature. 
Subsequently, the prediction module may perform scenarios to evaluate how much 
changes consumption if the Energy Efficiency Class varies. 
The optimal temperatures are taken as the minimum or the maximum of the 
recommended: 20ºC (winter) and 24ºC (summer) or the outside temperature if it is within 
this range. 

Uses of energy HVAC and Heating 

 

ID nr.  B9 Title: HVAC and Heating consumption (volume related) 

Mathematical 
expression 

 

Description Ratio between energy consumption (Wh) in HVAC and Heating, and the difference 
between the inside temperature and the outside temperature, multiplied by the cubic 
meters. 

Goal Compare HVAC and Heating consumption between facilities "typifying" them, by the 
difference between indoor and outdoor temperatures and the air volume heated or 
cooled. In this way, facilities could be compared with different external conditions. 

Comment Comfort could be measured indirectly taking into account the indoor temperature (in 
many cases the set point temperature, obtained through statistical data or surveys). 

Uses of energy HVAC and Heating 

 

ID nr.  B10 Title: Residual consumption 

𝑊ℎ	  !"#$/!"#$%&' ∙ !1 − !0,07 ∙ !𝑇!"#[º𝐶] − 𝑇!"##$%&[º𝐶]!!! 

𝑊ℎ	  !"#$  !"#  !"#$%&'
|𝑇!"#[º𝐶] − 𝑇!"#[º𝐶]| ∙𝑚! 
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Mathematical 
expression 

 

Description Ratio between consumption (Wh) in non-working time and the general consumption 
(Wh) 

Goal Compare residual consumptions between facilities and uses of energy.  

Comment This KPI will detect unnecessary consumptions like computers at night, routers and 
energy consuming products in “stand-by” mode. 

Uses of energy All (general consumption and each use of energy, one by one) 

 

ID nr.  B11 Title: Motor doors and electric blinds consumption per up or down 

Mathematical 
expression 

 

Description Relation between consumption (Wh) and the number of ups and downs of electric blinds 
and motor doors. 

Goal Compare consumptions of electric blinds and motor doors between facilities. 

Comment Many stores have electric blinds and they are activated only twice a day (to open and 
close) and sometimes four times (to close at noon). However, many offices use electric 
blinds depending on sunlight, or warehouses have motor doors that open and close 
each time a vehicle arrives or departs. This can be an important consumption and it 
should be compared between facilities. 

Uses of energy Electric blinds and motor doors 

 

𝑊ℎ	  !"#$%!!"  !!"#$
𝑊ℎ	  !"#"$%&

 

𝑊ℎ
𝑈𝑝𝑠  𝑎𝑛𝑑  𝑑𝑜𝑤𝑛𝑠

 


