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Executive Summary 

 
This document contains the output of the demonstration and validation activities that the partners 
have performed in order to get the full overview of the performance of the platform as well as the 
value that it creates for its future users. 
 
The document has three parts: First the Suitability of the Decision Support. This chapter describes 
the performance of the tool regarding the predictions and analysis. A large number of user studies 
have been performed in order to get to know, how the future users understands the platform and 
the value that it may create for them in their daily life.  
 
The second part is regarding the total cost of operation including DaaS infrastructure cost, 
engineer labor hours and system configuration time (e.g. profile definition, KPI calculations) and 
the impact on ROI.  
 
The third part describes the potential energy savings achieved thanks to the use of DaaS platform.   
 
This document is based on:  
 
D5.1.1) DaaS platform validation plan for the pilot sites: Based on the requirement definition 
(WP2) and the first inputs from Business Cases (WP6), the associated validation plan will be 
described, which will cover the topics described in T5.1 (e.g. method for calculating the total cost of 
operation, methods for measuring the accuracy of the DaaS predictions, etc.). An extra section will 
be added to provide inputs on how to run the Laboratory validation in WP4. 
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1 Suitability of the Decision Support 

This chapter describes the suitability of the decision support focusing on the pilot of Kalundborg 
and Barcelona. We have measured how the information provided by the platform conforms to the 
decisions that end users want to make. 

1.1 Suitability of the Decision Support in Kalundborg  

1.1.1 Overall description 

In order to give a comprehensive coverage of the suitability of the decision support in Kalundborg 
we have both looked at the platform as it is now as well as discussed and elaborated on the 
potentials of the platform if it was developed further.  

In Kalundborg three scenarios were implemented: A++ refrigerator scenario, Water softening 
scenario and Green Family tablet app scenario. Comprehensive user and consumer studies 
have shown great potentials of the platform; however also that it has to be developed further to 
unwind its full potential. 

Seen on a longer perspective there is no doubt that the partners see great potentials of the 
platform and the possibilities of the smart city. The partners in Kalundborg have learned a lot 
during the project and based on this new knowledge decided to establish a smart city living lab in 
Svebølle (a village outside of Kalundborg) where they can continue the development together with 
the involved partners, end-users and the consumers. One of the main learning-points have been 
the importance of the end-user and the consumer; knowledge of the behaviour, needs, wants and 
fears of the end-users as well as the consumers holds the key to developing solutions that will 
create real value to them.  

 

This chapter contains a Method and a Result section.  

First the method section which is divided into two; one part describes the method used to evaluate 
the three scenarios in Kalundborg. The second part describes the method used to unfold the future 
potentials of the platform if it was elaborated further.  

The Result section is also divided into two: The first part describes the suitability of the decision 
support based on the tree scenarios and the second part describes the potentials of the suitability 
of the decision support if the platform was developed further.  This part also describes what the 
partners gained from participating in the project. 

1.1.2 Method 

This chapter is divided in two: First part describes the method used for each of the three scenarios 
in Kalundborg (this part is included as it differs from the validation plans as described in D5.1) and 
the second part describes the method used to evaluate the suitability of the decision support in 
Kalundborg (this part builds upon the plans described in D5.1 but slightly updated according to the 
development in the project).  

 

1.1.2.1 Part 1: The three scenarios in Kalundborg 

In Kalundborg pilot site three scenarios has been implemented to experiment with and validate the 
platform.  
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1.1.2.1.1 A++ refrigerators scenario 

In this scenario the partners in Kalundborg would like to use the DaaS platform to predict: What if 
all the neighbours in Svebølle changed the refrigerators to A++? How many kWh could be saved? 
The details of the narrative can be found in the below table.  

The narrative describes the value of the scenario to the user as well as how the scenario will fit into 
a daily life context at e.g. the municipality in Kalundborg. Please note that the text marked with 
grey is not yet implemented in the current version of the DaaS Platform. It is, however, included in 
the scenario to show the potentials of the platform if it was developed a little further. The narrative 
describing this scenario can also be found in D5.3.2. 

Narrative:  

Thomas is an energy consultant working at Kalundborg municipality. He is currently working on 
studying different possibilities for consumption reduction in the area of Svebølle (a village part of 
Kalundborg municipality) where he is currently profiling through the use of the Urb-Grade platform 
around 100 households. The profiling information includes at the moment electricity. In the near 
future it will also contain information about water consumption, as well as housing characteristics 
such as build year, the number of square meters, household number, current heating system, etc.  

The information is displayed in the platform. 

The Municipality is interested in analysing the potentials of a campaign calling on citizens to 
change their refrigerator to a new A++ model, which uses much less energy than the older models. 
Before launching the campaign the municipality is interested in knowing how much energy that 
may be saved if the citizens change their refrigerators.  

Technicians from the municipality have visited every household in Svebølle as part of setting up 
equipment related to Svebølle Living Lab. In relation to these home-visits the technicians also 
noted what kind of equipment where in the different households. Therefore Thomas knows what 
kind of refrigerators that is in each household.  

He uses the knowledge of the refrigerators as a basis of his analysis in the platform assuming that 
the same kinds of refrigerators can be found at a larger scale. He analyses how much energy that 
can be saved if all households in Kalundborg gets a new refrigerator. He is aware that it is not 
everyone who is willing to invest in a new refrigerator and he therefore also calculates how many 
houses that has to do the changes in order for the campaign to be a success. The URB-Grade 
platform presents him with the results of this prediction showing him that it is predicted to reduce 
the energy consumption of the district by 5% if 40% of the households get a new refrigerator.   

Given that the results were very positive Thomas decides to launch the campaign.  

 

1. A++ refrigerators scenario 
Responsible: KAL  

User stories: At the DaaS Profiling UI the user will be able to see:

 An overview of what kind of refrigerators there are in each households 

What will be tested  What will be the 
intervention 

How will we test the
impact? 

How to ensure validity

How  many  people  have 
A++ in this area? 

Prediction: What  if all  the 
neighbours  in  Svebølle 

No intervention 

In  Smart  HG  project  they 
will  register  what  kind  of 
equipment  there  is 

We  will  use  URB‐Grade 
DaaS platform  to  set up a 
Profile of the area. 

We  know  that  30  people 
are a  small  sample  size.  It 
is  OK  as  it  is  for  a 
demonstration purpose.  
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1.1.2.1.2 Water softening scenario 

In this scenario the partners in Kalundborg would like to use the scenario to find out: Will people 
notice that the water is softer? How do the consumers experience the water quality? The partners 
will use the DaaS Platform to investigate if they can see a correlation between experienced water 
quality and if people had softer water. 

The narrative describes the value of the scenario to the user as well as how the scenario will fit into 
a daily life context at e.g. the utility in Kalundborg. Please note that the text marked with grey is not 
yet implemented in the current version of the DaaS Platform. It is, however, included in the 
scenario to show the potentials of the platform if it was developed a little further. The narrative 
describing this scenario can also be found in D5.3.2. 

 

Narrative:  

Lars is a utility consultant working at Kalundborg utility. He is currently working on studying 
different possibilities for water consumption reduction in Kalundborg. He is also very interested in 
how the citizens experience the water quality. He would like to try new initiatives to improve the 
experienced water quality of the citizens.  

He opens the Daas platform and looks in the Profile module, which contains information about 
water consumption in the area. At the moment it doesn’t contain information about the experienced 
water quality, however Lars knows that it is possible to include feedback from the users in the 
DaaS Platform and is eager to test it as a combination of both qualitative and quantitative data 
would be of great value to him.  

The utility is interested in testing the effect of water softening equipment. They don’t expect that 
much water is saved, however, they expect that the citizens will experience a positive difference if 
the water is made softer.  

In URB-Grade, Lars sets up a campaign specifying information such as campaign name, baseline, 
duration, target goal and the notifications he wants to receive from the platform regarding progress 
of the campaign. He also specifies what data to be presented and its periodicity. For this specific 
campaign Lars sets that the goal is to reduce the consumption in the district by 1% and more 
important that the experience water quality should be 25% more positive than today. He also 
specifies that he should be notified of its progress in a monthly basis for a period of six months. 

Before the campaign water-softening equipment is installed in a selected area. Citizens in this area 
as well as in a control area are, in the local newspaper, informed that this campaign will be running 
– they are however not told if they get softer water or not.  

The campaign starts. After a period a questionnaire is sent out to all the citizens of the two areas 
(with and without water-softening). The citizens are asked if they have experienced any difference 
in the water quality (positive, negative or none – as well as what kind of difference they may have 
experienced). Data from this survey is then included in the URB-Grade platform.  

Lars is presented with a graph where he analyses the trend of consumption in the district as well 
as a graph where he can see if the citizens have experienced a difference in the water quality – as 

changed  the  refrigerators 
to A++? 

installed  in  30  homes in 
Svebølle. 

Table 1 The A++ refrigerator scenario 
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well as how they have experienced this difference. He exports the report data and uses it for his 
monthly meeting with the municipality and his bosses.  

He can see that the total water consumption did not change very much – as expected. Surprisingly 
he can also see that the citizens didn’t experience a significant difference in the water quality. Only 
few people reported that they have experienced a positive difference – the rest didn’t really 
experience a difference.  

This surprises Lars and his colleagues, as previous studies in other parts of the country have 
shown that people are happy about softer water. He therefore asks himself if he has asked the 
citizens in the right way – or if they had enough time to experience a difference.  

He talks to anthropologists at the Alexandra Instituttet. They suggest making a qualitative study in 
the area interviewing people about their relation to water and how they experience water quality. 
This may lead to new knowledge about the role of water in people’s life – and thereby give ideas of 
how to investigate the experienced water quality in the future. 

 

2. Water softening scenario
Responsible: KF 

User stories: At the DaaS UI the user will be able to see:

 A graph showing the difference between the users with and without water softening. 

 In the profile module it should be possible to make a new consumer/household with an address 

What will be tested  What will be the intervention How will we test the
impact? 

How to ensure
validity 

#1 Will people notice  that 
the  water  is  softer? 
Experienced water  quality 
(by consumers) 

 

#2  Can we  in  DaaS  see  a 
correlation  between 
experienced water  quality 
and  if  people  had  softer 
water  

Make  the  water  softer  (half  of 
the  households  will  get  softer 
water  –  the  other  half  will 
receive  the water  they are used 
to).  

 

An  article  in  the  local  news will 
inform  people  about  the  study 
and  the  possible  positive 
benefits.  But  none  of  the 
households  will  be  told  if  they 
are  part  of  the  area  that  gets 
softer water. 

#1 A number of interviews 
about experienced water 
quality will be conducted 
with both houses where 
there has been an 
intervention and houses 
without.  
 
#2 conduct a survey after 
#1.  

It  is  important  that 
we  keep  it  secret 
where  the 
interventions  are 
performed.  

 

 

 

Table 2 The Water softening scenario 

 

Method to evaluate how the consumers experience the water quality 

In order to get an understanding of how users experience the water quality, seven qualitative 
interviews were made with families from both, the area that got water softening and in the area that 
didn’t. It is important to notice that none of the families within these two areas knew if they were 
part of the water softening study or not.  

An interview guide (see appendix) was used during the interview. Each interview lasted 10-20 
minutes; a professional User Experience Expert from the Alexandra Institute conducted them over 
the phone. Notes were written down during the interview. The respondents were all people who 
had answered the questionnaire about experienced water quality (send out April 2015. Results 
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from this survey have been used in the DaaS platform). In the study the following 7 respondents 
participated:  

From the area with water softening 

 Linda, senior citizen. Lives in a one-family house, did not experience any difference in the 
water quality 

 Ebbe, senior citizen. Lives with his wife in a one-family house, did experience an 
improvement of the water quality 

 Knud, senior citizen. Lives with his wife in a one-family house, did not experience any 
difference in the water quality 

 Mads, Lives with his wife in a one-family house, did experience an improvement of the 
water quality 
 

From the area without water softening 

 Edith, senior citizen. Lives in a one-family house, did not experience any difference in the 
water quality 

 Hanne, senior citizen. Lives with her husband in a one-family house, did not experience 
any difference in the water quality 

 Tom, senior citizen. Lives in a one-family house together with his wife, did not experience 
any difference in the water quality 

1.1.2.1.3 Green family - Tablet app 

In this scenario the partners in Kalundborg would like to use the scenario to find out: Do 
consumers change consumption behaviour if they have a water/energy tablet app available? 

Together the partners have developed a tablet app based on data from the municipality, the utility 
as well as SEAS-NVE (SEA). Together the partners have created something truly unique by 
breaking down the silos and collaborating across the organisational boarders. They have found a 
way to collect consumption data in a common database and thereby create synergy with all three 
areas. 

It is the first time in the history of Denmark where we experience an independent water and heat 
utility company; an electricity distribution company and a municipality are able to deliver joint data. 
It is the foundation of smart city concept and will be further developed in Svebølle Living Lab 
(described later on in this document). 

The narrative describes the value of the scenario to the end-users as well as how the scenario will 
fit into a daily life context at e.g. SEA in Kalundborg. Please note that the text marked with grey is 
not yet implemented in the current version of the DaaS Platform. It is, however, included in the 
scenario to show the potentials of the platform if it was developed a little further. The narrative 
describing this scenario can also be found in D5.3.2. 

 

Narrative:  

Hanne is a business developer working at SEAS-NVE. She is currently working on studying 
different possibilities for consumption reduction in the area of Kalundborg. She is very interested in 
finding new ways of motivating people to consume less energy – or consume the energy when 
there is green energy available. 

She opens DaaS where she is currently profiling a larger area of Kalundborg through the use of the 
platform. The profiling information includes electricity, heating and water consumption, as well as 
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housing characteristics such as build year, the number of square meters, household number, 
current heating system, Energy marks etc.  

All this information is combined in the platform and Hanne is presented with different graphs and 
information about the districts’ performance over time. 

In the URB-grade project, Hanne and the other partners have developed a concept for a new 
Tablet app which will motivate people to save energy. The Tablet app differs from much other 
energy saving initiatives in the way that it does not focus on the consumption itself – it focuses on 
getting the families in Kalundborg to engage with their consumption making it a shared family 
project to save energy or use a larger amount of green energy. The app’s helps the families do this 
by having a lot of advice on how to save energy – and it uses the possibility for people to interact in 
communities. It is a new approach and SEAS-NVE is interested in testing how much energy that 
can be saved by engaging people in this way.  

As part of the campaign, SEAS-NVE has distributed a fully functioning prototype of the Tablet app 
to a large number of households. As SEAS-NVE is not sure how many families will use the 
platform a number of test-families are selected and agreements made with them to use the mobile 
app over a period of a month.  

Hanne creates the campaign in the DaaS platform, specifying information such as campaign name, 
baseline, duration, target goal and the notifications she wants to receive from the platform 
regarding progress of the campaign. She also specifies what data to be presented and its 
periodicity. For this specific campaign, Hanne sets that the goal is to reduce the consumption in the 
average family by 5% and that she should be notified of its progress in a weekly basis for a period 
of two months. 

During this period Hanne is notified by the platform and is presented with several graphs where 
she analyses the trend of consumption in the district. She exports the report data and uses it for 
her monthly meeting with the municipality and her bosses.  

After the two months period Hanne gets notified about the final results of the campaign, the goals 
were met as the energy consumption in the district was reduced by 6%. She validates the data by 
checking that other running events have not affected the results of this campaign.  

She forwards the final report to the ethnographers in company so they can further investigate 
through interviews how the users has experienced the Tablet app and the activities around energy 
saving that it encouraged the families to engage in.  

Given that the results were very positive, Hanne investigates the possibility of further developing 
the app and launch it as a new corporate offer to all the SEAS-NVE customers. The DaaS platform 
presents her with the results of this prediction showing her that it is predicted to reduce the energy 
consumption of the district by 6% if 40% of the families of Kalundborg use the Tablet app on a 
regular basis.   

 

3. Effect of water/energy app’s scenario 
Responsible: SEA 

User stories: A tablet app will be developed 

 Take a look at the below illustrations and explanations of how the tablet app is designed 

What will be tested  What will be the
intervention 

How will we test the
impact? 

How to ensure validity
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3. Effect of water/energy app’s scenario 
Responsible: SEA 

User stories: A tablet app will be developed 

 Take a look at the below illustrations and explanations of how the tablet app is designed 

What will be tested  What will be the
intervention 

How will we test the
impact? 

How to ensure validity

#1  Do  consumers  change 
consumption  behaviour  if 
they have  a water/energy 
app available? 

Campaign:  Selected 
households  will  get  a 
prototype  of  the  app  and 
use it for a period of time. 

#1  Interviews  with  the 
consumers  who  have  got 
the app. 

Log‐data  or  survey  asking 
if  and  how  much  they 
have used the app. 

Table 3 Effect of Water/Energy Apps scenario 

Description of the Tablet app 

Below is a description of the tablet app. The app is in Danish and the below screen-shots are 
therefore also in Danish. In order to understand what is going on at the screen it has been 
described below each screen-shot.  

 

 
Figure 1 The Green Family tablet app scenario 

First time the family log-in to the app they will be asked to provide information about their 
household (how many people in the family, what age etc), house etc. This information will be used 
to compare the consumption with similar families.  
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Figure 2 Overview of consumption in the household 

 

At the first screen, the family will receive an overview of their consumption compared to similar 
families. In this case the family consumes more electricity than a similar family – and they therefore 
get an angry smiley. They do consume less water than a similar family – and therefore they get a 
happy smiley for that part. They can click at two buttons: the first button takes them to an overview 
of their consumption the second button takes them to a list of advices where they can receive 
advice on how they can consume less.  

 

 

 

 
Figure 3 Advices on how to consume less 

The advice screen looks like this. For each of the advices the family can tell the app if they use this 
device. In this way the app collect information about the consumption habits of all the families 
using the app. The information will be used to highlight the advices that most people use – which is 
an indirect invitation for other families to do the same (nudging).  
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Figure 4 Overview of consumption 

If the family is interested in following their consumption, they can select the consumption overview 
screen. Again, they will be compared to similar families, as it otherwise will be difficult for most 
families to know if the amount they consume is above or below average.  

 

 

 

Figure 5 The families can agree on targets for consuming less 

The whole idea with the application is to encourage families to consume less or to consume at 
other timeslots than peak hours. Therefore, the family can decide on targets for a reduced 
consumption. They can follow how their progress is – if they are about to achieve their goals or not.  
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Figure 6 The family can decide on things each of the family members will do differently 

 

When the family have decided what targets they would like to reach they can make agreements on 
how they will reach the targets. Different members of the family will do different things e.g. the 
teenage daughter will take shorter baths, dad will use non-electric lawnmower etc. The assumption 
behind the design is that it may be easier if consumption becomes something that the family can 
discuss and follow – and that each family can do the adjustments fitting them best. 

 

Method to evaluate how the consumers experienced the tablet app 

In order to get an understanding of how the tablet app was received by the families in Svebølle, 
five qualitative interviews were made with families who have had the opportunity to use the tablet 
app for a month. An interview guide (see appendix) was used during the interview. Each interview 
lasted 30-45 minutes; a professional User Experience Expert from the Alexandra Institute 
conducted them over the phone. Notes were written down during the interview. The respondents 
were all people who had shown interest in the energy saving campaigns that SEAS-NVE is running 
– among the initiatives is a Facebook community where users discuss different consumption 
saving issues and share advises, another is ‘Min måler’ / My Meter where users can track and 
follow their consumption online. In the study the following 5 respondents participated:  

 Birthe, senior citizen. Lives with her husband in a one-family house, visited the Green 
Family app from her computer   

 Karen, senior citizen. Lives with her husband in a one-family house visited the Green 
Family app from her computer   

 Bjarne, senior citizen. Lives with his wife in a one-family house, visited the Green Family 
app from his computer   

 Benny, senior citizen. Lives in a one-family house, shown interest, however ended up not 
using the app because of technical problems 

 Sanne lives with her husband and teenage daughter in a one-family house, visited the 
Green Family app from her iPad.  
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1.1.2.2 Part 2: The evaluation of the suitability of the decision support 

The methodological reflections behind the following evaluation is based on the concept of 
participatory evaluation that we have found particularly useful in order to involve various 
stakeholders/participants in the process of defining evaluation questions, developing methods, 
collecting data and drawing conclusions that will reflect on the continuous work that is done within 
the frames of the URB-Grade project. When there is a stronger sense of ownership of the outcome 
of the process, it is more likely that stakeholders will act on the recommendations that the 
evaluation generates. Stakeholders in this case refer to the project partners including the two utility 
companies and the local municipality who are engaged in the project. Also, the two other project 
sites’ views on the DaaS-platform are incorporated in the final evaluation in order to put the local 
results into a wider, global perspective.  

The operating evaluation team have consisted of both project managers that have been part of the 
project from the start and of an (in relation to the project) extern evaluator in order to gain an 
objective view of the process and the outcome and to unearth tacit knowledge that inevitably will 
occur during a relatively long-termed project as URB-Grade. 

On a practical methodological level we have collected data via partly individual interviews with the 
Kalundborg – and Eibar – based partners and partly a group discussion. The individual interviews 
were semi-structured and were conducted by a – to the informant – known interviewer, and 
overheard, supplemented and written down by the extern evaluator. This constellation was 
designed to create a safe environment for the informant in order to collect as honest and 
straightforward answers as possible. The interview guide1 was structured with an intention to give 
space for the informants to create a narrative of the project process – from the beginning of the 
project to the end – and to a conception of which possibilities the project facilitates in the future. 

We also gathered the whole project group in order to conduct a group interview as this method 
produces data and insights that would be less accessible in individual interviews, as listening to 
others’ verbalized experiences the participants memories, ideas and experiences are stimulated. 
Also, the group members engage in ‘cascading’ effect where talk links to, or tumbles out of, the 
topics and expressions preceding it. 

The interview guides used in the evaluation process were designed on the basis of The Model of 
Change,2 an analytical framework for designing and evaluating different efforts in innovation 
projects.  

                                                 
1 Find the interview guides in the appendix. 
2The Model of Change is developed by The Alexandra Institute and is based on a large number of project 

evaluations. It can be found here: http://alexandra.dk/dk/downloads/model-change-way-understand-how-
and-why-change-model 
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Figure 7 The Model of Change 

The model draws attention to the complex interplay of context, preconditions, perception, and 
interaction that scope the possibilities to affect change and thus help developing better solutions. 
By looking at resources spend, relation to technology, context (in a wide sense, such as 
preconditions, implementation and organisational surroundings), the interaction with the DaaS-
platform and most importantly: The effect. 

1.1.3 Results 

The Results chapter is divided in two: First part describes the results of the three scenarios in 
Kalundborg and the second part describes the suitability of the decision support of the DaaS 
platform based on the experiences of the scenarios as well as the visions that has come out of 
working with the platform and seeing its many potentials.  

1.1.3.1 Par 1: Suitability of the Decision Support related to the tree scenarios 

1.1.3.1.1 A++ refrigerators scenario 

The scenario looks at the potential CO2 savings if all households changed to an A++ refrigerator.  

In the platform all the refrigerators have been registered:  
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Figure 8 Overview of the households and their refrigerators 

The calculations are based on the following:  

 Numbers of households delivering useful/reliable data to the survey: 19 
 Number of households in Svebølle: 850 
 kg CO2/kWh electricity: 0,5 

Total yearly CO2 saving in Svebølle, if all households changes to refrigerator A++ is 53,8 ton CO2. 
An average Dane have an emission of 7,3 ton CO2 per year3.  

As illustrated in the below graph there is a big difference between the lowest and the highest 
consumption: 

 
Figure 9 Graph showing that there is a big difference between the lowest and the highest consumption 

                                                 
3 Source: Danish Energy Agency 
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This scenario shows the possibility of the potentials of the URB-Grade platform. The potentials are 
further elaborated on in section 1.1.3.2. 

1.1.3.1.2 Water softening scenario 

Results of the test scenario:  

The DaaS platform shows two graphs; one from the district, with water softening, and one from the 
district, without water softening. In each area the respondents were asked if they experienced any 
difference in the water quality. The response of experienced water quality is displayed in the 
platform.  

 
Figure 10 The experienced water quality. 

Surprisingly the graphs show that the citizens didn’t experience a significant difference in the water 
quality. Only few people reported that they have experienced a positive difference – the rest didn’t 
really experience a difference.  

This is surprising, as previous studies in other parts of the country have shown that people are 
happy about softer water. To find out more about the experienced water quality a number of 
interviews were made with users from both the area with and without water softening 

The interviews showed some interesting results. People do think about water; they think about the 
amount of water they use and they are aware of saving water, however, they don’t think much of 
the water quality. The water is just as it is, you quickly become use to it e.g. the taste of the water 
etc. and then you don’t think more about that.  

This finding is interesting as it may explain why relatively few people noticed that the water had 
become softer.  

Another reason could be that the survey was sent out only a week after the water softening begun. 
One of the respondents explained that he, in the survey, answered that he didn’t experience any 
difference, but after a couple of months he had actually experienced a difference.  
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Another reason that people don’t express that they have experienced a difference could also be 
that the questions in the survey are related to routine behaviour. The amount of powder used for 
the washing machine or dish washer is something you think about when you either get a new 
machine or buy a new type of power – when you first have found out how much powder to use, you 
don’t change that – you just do as you use to. This is the same when it comes to the amount of 
coffee beans and the amount of shampoo when showering.  

Otherwise the users only experience a difference on the water quality if it differs from usual e.g. if 
they tries water somewhere else in the country with a significantly different water quality (in some 
parts of the country, the water is soft, whereas in other parts of the country, including Kalundborg, 
the water is hard). Some of the respondents explained how the water tastes different in other parts 
of the country, and one respondent explained how amazed he was over the soft water in Australia 
(where his son lives) “it is amazing, there is no calcium in the water at all, there is no calcium 
deposits in the bath and other places, and the water tastes different”. Another reason why they 
start thinking about the water quality is if something unusual happens e.g. brown water that comes 
after the water has been shot down e.g. because of pipe maintenance.  

Another interesting finding from the interviews was that every respondent explained that they 
would like to have softer water. They all experienced and are annoyed about calcium deposits in 
the bath, at the shower curtain, in the sink, in the electric kettle, in the coffee machine. They all 
expected that this would be less if they got softer water. The respondents, who did experience a 
positive difference after the installation of the water softener, explained that they had experienced 
less calcium deposits. It requires, however, that people are aware of or annoyed by the calcium 
deposits for them to be aware of any changes in the water quality – which again may explain why 
fewer than expected had experienced a difference. People tend to get used to things as they are, 
including calcium deposits.  

All people were satisfied with the water quality. Almost all of them drink the water out of the tap and 
they feel safe about the water being clean.  

As explained, the main reason people talk about water in the households is because they want to 
save as much water as possible. The main reason is because they want to save money on the 
water bill; however some of them also mentioned the environment as a reason to be aware of not 
using more than necessary. Especially when it comes to watering the gardens and washing the car 
people had over the years changed behaviour. Before they used drinking water but now they all 
use collected rainwater. It has become irresponsible (and considered stupid) to use drinking water 
in the garden and when washing the car.  

All of the respondents expressed their satisfaction about the utility trying new initiatives out – like 
the water softening initiative. They are happy that they are aware of initiatives that can be positive 
for the city and the citizens. One of the respondents said when finalising the interview: “I really 
hope that the utility will make the water softer – even though people don’t experience any 
difference it is still positive to have less calcium in the water e.g. when it comes to deposits”.  

1.1.3.1.3 Green family – tablet app scenario 

The Green family tablet app was launched to a smaller test group on Oct 28th 2015. An e-mail was 
sent out to 80 families (who previously have signed up to the project when it was introduced in the 
beginning of the project period). 30 of the 80 families had used the Green Family app once or 
several times. Their activity of the app has been moderate with one-two visits per day.  

All the respondents who have used the Green Family app had shown a previous interest in 
consumption saving issues and as explained signed up to follow and participate in URB-Grade and 
Smart Village Svebølle. Compared with previous studies (conducted by the Alexandra Institute in 
other energy or consumption research projects), these respondents had an above average 
knowledge about their consumption. Several of them kept their own record of their consumption on 
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a monthly or even weekly basis. These users will call the utility company if they discover 
discrepancy between their own record and the one they receive from the utility company.  

These users showed an above average interest in saving energy, water and heating. They have 
become specialists in energy, water and heating saving actions. “My family call me The Saving 
Man” and man said with proud in his voice. They told how they often talk about their consumption 
and discuss different ways of how to consume less. Talking with teenagers about their 
consumption is often seen in Danish households; however, the focus on reduction of consumption 
was higher among these families than we use to see.  

There are several reasons to this focus on saving.  

The most important reason they do this is because of economical reason and because it makes 
sense to them to be aware of what they consume. They see themselves as sensible, they are good 
at getting the most out of the money they have and they prefer to spend their money on pleasure 
or social related activities instead of consumption. To have a wasteful behaviour is considered 
stupid.  

For some families the ‘competition issue’ were an important driver – they competed with 
themselves to find new solutions that could bring the consumption down, “it has become a sport for 
me – it is fun to see if I can bring the consumption down”. The same people told how they enjoyed 
spending time on finding the best offer on the things that they are about to buy.  

Finally some of them mention the environment as a reason to consume as little as possible. Being 
environmentally friendly is part of being a sensible human being. “We are senior citizens and have 
the flexibility to wait turning on the washing machine until late evening hours when the power is 
cheaper and green” a woman explained. At the same time they do a lot of activities to save water, 
heat and energy they also allow themselves some luxury “We have a tumble dryer – we don’t use it 
but for drying towels as my wife loves soft towels”.  

The Green Family tablet app awakened their interest because it was presented as an opportunity 
to save on their consumption. One of the new things in this app is the ability to be compared to a 
similar family and through the comparison get an understanding of your own consumption; is it 
below, above or the same as similar families? 

This comparison turned out to be both the strongest and the weakest part of the tablet app. 
Strongest because being compared with similar families is a very strong motivator; people don’t 
want to stick out in a negative way, they prefer to be similar or even perform better than a similar 
family. It was also the weakest, as people tend to be satisfied, if they get the message that you 
perform better or the same as a similar family. The respondents in the study who had got a happy 
or neutral smiley had not visited the tablet app more than this one time. They just concluded; “I can 
be happy about the way we consume, I am normal, I don’t need to change anything”. This is a 
shame because even though you consume the same as a similar family it doesn’t mean that there 
are no potentials of saving more – a finding, which will be further elaborated below where the 
advantages and disadvantages of the comparison are further developed.  

More about the advantages of the comparison: As explained being compared to similar families is 
a strong motivator to people. If you get an angry smiley (meaning that the consumption is higher 
than a similar family) it is likely that you would take action to bring your consumption down. 

In this study there was one family among the respondents where they have got an angry smiley; 
the angry smiley had really motivated them to find out why their consumption was so much higher 
than a similar family. It was frustrating for them because they ended up without a clear reason why; 
they had been looking at all the green advice in the app, and they think that they do almost all of 
them already. They have a heat exchanger and some very old appliances – but could they really 
be the reason to the large energy consumption? They were at a stage where they even considered 
hiring an energy advisor but the fact that help from professional Energy Advisor costs money hold 
them back.  
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At the moment it is not possible to see which appliances that use the most – being able to this 
would improve the app tremendously because it would be a clear indicator of where to find the 
savings that you are looking for. When further developing the tablet app, there are also potentials 
in considering how to best help the users who have a higher consumption than similar families. Are 
the green advises enough or would it also be helpful to be able to give them easy and maybe 
cheap(er) access to professional help from an Energy Advisor?  

Some of the respondents sought after some sort of calculator – a feature that could help them 
calculate the actual savings if they e.g. bought a new refrigerator. They would like to know how 
much they can save and if it is worth the investment. People don’t have knowledge of the actual 
consumption of their different appliances, and it is also difficult to find out what the different new 
alternatives consume. It is a jungle to find out, and this often tends to keep them from investing in 
new appliances.  

More about the disadvantages of the comparison – or how to get much more out of it: As explained 
people tend to be satisfied if they get the message that they perform better or the same as a 
similar family. There could still be great potentials in motivating these families to do even more.  

First of all, the developers behind the app could thing about – what is actually a good behaviour? Is 
it better to compare people with an ideal family than similar families? Maybe the comparison 
should be with ‘the best of the similar families’ to get more people receive a neutral or angry smiley 
and thereby motivate them to consume less or move their consumption.  

And if they get a message that they are like a similar family – how can you motivate them to do 
even more? We need that they at this stage need quit strong motivators to do even more. One 
family suggested that there was an overview of the actual saving they could achieve if they e.g. 
used the advices in the app. It is very important that the advice is relevant to the actual family – 
pointing out the areas where they could get a saving. If the happy smiley families decide to do an 
effort it would properly be good to feed them with concrete overview of their savings and 
calculations of how much better they now preform.  

It can be concluded that the comparison is a strong and important part of the tablet app and with 
some improvements it can become an even stronger motivator.  

Another important part of the Green Family tablet app is the green advises – giving people 
concrete help to lower or move their consumption. People were very happy about the green 
advises as they gave them concrete advice on how to change behaviour. The more they know 
about where they can get the most out of their effort the more motivated they are. E.g. if they have 
a high water consumption they will focus on the water saving advises.  

People already have a quite good indication of their energy and heat consumption, however they 
sought after more information about their water consumption and how to reduce it. It was only 
some of the respondents who had managed to get their water consumption shown in the app. 
Others had found it quite troublesome to get this information included. In the future it can be 
considered how to make it easier for people to access the data they need and to get them included 
in the app without any problems.  

None of the respondents that we talked to had used the part of the app where the family decided 
on concrete consumption saving targets and commit to different actions they will take to reach 
these targets. It also means that none of the families had tried to receive alarms or updates on 
their targets. It is for further studies to find out how it works and motivates the families.  

Finally it has to be considered how to reach the families who is not previously interested in 
consumption issues. How to get more families on board and how to engage families to whom 
reduction of consumption does not play such a big role? An area that could be very interesting to 
further investigate.  
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All in all it can be conclude that the app has had a positive difference when it comes to the 
awareness of consumption and the motivation to change behaviour. It can also be conclude that 
the app can be improved to even better support the change of behaviour.  

1.1.3.2 Part 2: Suitability of the Decision Support – overall 

The DaaS-platform has overall met its preceding requirement specification, and the partners’ 
evaluation of the platform supports this statement. The platform hence supports the decision-
making to the extent that was expected. On top of this, during the project the partners have gained 
much more knowledge of the possibilities and business potential that working with real-time data 
provides. These many learning points have raised new insights and needs for which reason the 
Kalundborg-partner group have already taken the next step to implement the knowledge obtained 
in a local living lab where the DaaS-platform will be able to expand its full potential. 

1.1.3.2.1 What can we say about the suitability of the Decision Support of the platform? 

Below here we will describe the partner’s expectations to the project, how well the platform 
supports the decision-making, new need discovered though the process, challenges and weak 
parts of the platform, the partners’ learning points, their estimation of the value that the DaaS-
platform has brought and lastly describe the future perspectives of the project. 

1.1.3.2.1.1 Point of departure and expectations 

The project partners’ expectations for URB-Grade were – when asked – fairly similar: The group 
wished to create a platform that enables users to analyse utility consumption of a given area in 
order to design a utility structure on a basis of the largest amount of knowledge and, as the Eibar-
partners stated: to have more accurate and centralized data as opposed to prior set-ups that relied 
on manual gathering of data which was ended up in decentralized spread sheets. Additionally, the 
partners wished to be able to test scaling scenarios. In a larger scale, some of the partners were all 
on the threshold of learning more about the concept of Smart Cities and of Internet of Things and 
saw the project as a way to both gain knowledge and test the value of these two terms. One of the 
utility companies were a bit further ahead and wanted to see if the project could help them form a 
business around their ability to obtaining data from specific sensors in order to link them to a given 
organizational structure and get realistic feedback on this specific organisation’s KPI’s. A great 
motivation for joining the project was entering in the partnership between companies, municipalities 
and researchers. The partners’ wish was to obtain a more efficient and reciprocal relationship that 
could exist after the end of the project. All these expectations were met to a smaller and larger 
degree, which we will clarify below: 

1.1.3.2.1.2 How well does the platform support the decision-making? 

The project’s main output was the DaaS-platform, and the feedback from the project partners 
suggests that it does live up to the standard requirements. It supports base data analysis and it 
supports decisions about where to do analysis. As a one of the Kalundborg-based partners stated: 

“The platform will help our company to make decisions about where to set up different new supply 
sources based on collected data and analysis on the DaaS-platform”. 

The platform will make these decisions possible because of the information about the households’ 
individual energy and water consumption and the potential to gather information about the 
households’ domestic appliances, including type, age and use. 

A very important fundament of the DaaS-platform was the specific data sources, including 
delimitation of relevant data. This insight lead – in the Kalundborg-case – to three specific data 
collecting cases: 1) The refrigerator case, that was based on the municipality’s interest in analysing 
the potentials of a campaign calling on citizens to change their refrigerator to a new A++ model, 
which uses less energy than the older models. 2) The water softening case, that originated from 
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the wish to test if citizens will experience a positive difference if the water is made softer, and 3) An 
app, that aims to motivate citizens to save energy. 

These three cases worked as evaluators of the platform for the partners as they demanded specific 
functions and therefore called forth additional needs and requirements, including more specific 
demographic data on e.g. type and size of households, level of income and education, number of 
inhabitants, approach to new technology, level of active citizenship etc. all of which are possible to 
add to the existing platform in the next upgrade. 

Additionally, the further the implementation went, the more clear it was to the partners that the 
individual citizen has its own built-in data logic, e.g. refrigerator size related to number of 
inhabitants; state/level of lagging etc., and a the next version of the platform could very well 
support decision-making based on data-analysis for the individual citizen/household. All these 
factors that the partners mention prove important to understand the utility use and through this 
form more specific and targeted campaigns. Also, the need to compare actual utility consumption 
with average consumption, and not only KPIs, came forward during the test of the platform. 

1.1.3.2.1.3 Forthcoming of new needs during testing and planning of implementation 

As the project developed and it – as a whole – gained new knowledge and experience, the 
partners state that the needs for the platform and the infrastructure around it changed. The 
partners highlight the fact that a very important part of the foundation under the organisational 
implementation of the platform was the breakdown of silos: the building of the relationship and 
reciprocal understanding between the different players in smart city structure.  

For both of the utility companies, the project has worked as an initiator for a lot of internal and 
external processes that has been necessary for working with data. This work has prepared the 
company to the near future of smart city. Also, the project has opened for a new form of service, 
one of the Kalundborg-partners stated: 

“Our customers now have the possibility to gain insight into their own utility consumption, which 
means that we face a new market where we to a greater extent can take the role as counsellor and 
helper on a more individual level.” 

1.1.3.2.1.4 What are the challenges or weak parts – what is hindering the Decision Support? 

A very valuable aspect of the process of decision-making, in relation to utility support, is the ability 
to learn from other companies’ experiences and to compare specific campaigning areas. The entire 
partner group (including the Barcelona-partners) agreed that the absence of a social element in the 
DaaS-platform could have a hindering effect on the decision support. They would like to add a 
sharing-and-learning-module in the DaaS-platform. One of the partners even wanted the platform 
to be a ’Facebook for energy saving’ – a knowledge network for utility companies and other 
stakeholders. The need takes – among other things – departure in the need to understand 
quantitative data that diverge. In such instances the users of the platform will need support from a 
community and/or a module or comparison so that the possibility to make more that local goals is 
present. The Barcelona- and Eibar-partners stated that comparisons hold a large degree of value 
to them, but Barcelona emphasized that: 

“Climate can be different from pilot site to pilot site e.g. Denmark vs. Spain. We should maybe not 
compare heating systems, but compare lighting. It is important that the platform support these 
factors.” 

This aspect raises a lot of complex questions and it may raise the need to integrate cultural 
markers, such as level of income, education etc. which is also an aspect the partners would like to 
integrate in the DaaS-platform. 

A challenge that was detected (but has not been considered a part of the project scope) is the 
need for end user license agreements in relations to the collecting of more individualized data of all 
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kinds. The more data the partners can obtain, the better decision they will be able to make. And as 
the need for all kinds of personified data rears, the challenge of access grows. 

1.1.3.2.1.5 What were the most important learning points that the project partners gained 
from the project? 

Before the project the utility companies approach to business development was primarily driven by 
technology and quantitative data. An important learning point was, however, how the user-driven 
approach to smart city projects that The Alexandra Institute provided to the project revealed new 
business opportunities. The partners all saw this as a valuable perspective to their business, and to 
pursue this way of approaching the development of new services or products the Kalundborg-
group wishes to start up a living lab in the village Svebølle (see below).  

Also, another valuable lesson for the partners was their being part of a large project as URB-
Grade. The access to knowledge, ‘a gaze into the crystal ball’ and parallel experiences is unique, 
they state, as well as the experimenting approach to new markets and technologies. Moreover, the 
project has ‘forced’ the companies and the municipality to work together and share information and 
data that they normally wouldn’t have shared. And this is a very important step towards the 
successful smart city, they agree. 

The municipality of Kalundborg mentions the DaaS-initiative as a baseline for forming a future set 
of citizens services that will in the end support the city of Kalundborg’s strategy for social 
responsibility and thereby help the city attract new citizens. 

1.1.3.2.1.6 Which future perspectives and projects does the URB-Grade project support? 

Based on the learning points of the URB-Grade project the partners have collectively initiated a 
process to join forces and apply for resources to set up a so-called Living Lab in the village 
Svebølle (this is further described below in this document). The Svebølle Living Lab will be a place 
for testing the optimal smart city in the outskirts. Svebølle is chosen for its infrastructure (it is 
located next to the railroad), its inhabitants (the village is inhabited by a very diverse group of 
people. Also, the inhabitants are quite active within local politics and open to new initiatives), its 
diverted industry and the fact that all forms of energy are represented. The partners have chosen a 
proof-of-concept approach and have by now defined ten showcases that obviously include water, 
heat and electricity but also data from measurers of Nox-level, tagging and measuring of bins, road 
temperatures, traffic data etc. 

1.2 Suitability of the Decision Support in Barcelona 

1.2.1 Overall description 

This section describes the suitability of the decision support in Barcelona taking into account the 
platform as it is now as well as the potential if it was developed further, from different point of 
views. 

In Barcelona two scenarios were studied: “Population Analysis scenario” and “Compare an 
element with the whole District Population”. Potential users (as electricians associated to APEI 
and APEI’s technicians) and users, which have participated during the developing of the project, 
(Fenie Energia Personnel) have been interviewed from a point of view of both scenarios and an 
overall view. 

The interviewees remark the great potentials of the platform, but also future possible developments 
that could be made in order to improve the platform and its usefulness. 

This chapter contains a Method and a Result section. 
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1.2.2 Method 

This chapter is divided in two: First part describes the method used for both scenarios in Barcelona 
(this part is included as it differs from the validation plans ad described in D5.1) and the second 
part describes the method used to evaluate the suitability of the decision support in Barcelona (this 
part builds upon the plans described in D5.1 but slightly updated according to the development in 
the project).  

1.2.2.1 Part 1: The two scenarios in Barcelona 

In Barcelona’s pilot site two scenarios has been implemented to experiment with and validate the 
platform.  

1.2.2.1.1 Population Analysis 

The first scenario is a population analysis used to find out which is the distribution of uses of 
energy in Barcelona and to predict: What if all facilities reduce to the half the biggest consumption 
(use of energy)? 

The narrative gives a good idea of how the scenario will benefit the users and work in a daily life 
context for the electricians association (APEI) and Fenie Energia technicians using the DaaS 
platform. Please note that the text marked with grey is not yet implemented in the current version 
of the DaaS Platform. It is, however, included in the scenario to show the potentials of the platform 
if it was developed a little further. The narrative describing this scenario can also be found in 
D5.3.2. 

 

Narrative:  

Hugo, FENIE ENERGIA’s energy technician, has just installed all the smart meters in Barcelona’s 
pilot site.  

He is responsible for reporting to the APEI’s associates about the monitored facilities: how is their 
current energy consumption, and how they would potentially improve it. Therefore, he wants to 
identify which are the best consumers and the worst, in order to define best and worst practices.  

For achieving this, Hugo uses the Analysis Tag (Analysis Module) of the DaaS platform, where 
there are different filter and selection options. Thus, Hugo sort by different KPIs (kWh/m2 and 
kWh/users) to obtain each KPI distribution the list of the 100 facilities measured. 
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Figure 11 Two different bar charts showing the two analyses 

The dashboard displays the pie chart of the uses of energy, which identifies the distribution of 
uses of energy (of the selection done), allowing him to identify where there is more potential 
savings. 

  
Figure 12 Pie chart showing the use of energy 

Hugo realizes that the use of energy which has the highest consumption in Barcelona is air 
conditioning, so he generates an alternative scenario (thanks to the Prediction Module) to find 
out how would be the consumption if all electricians’ facilities of Barcelona have the lowest air 
conditioning consumption per m2 (taking into account that the facilities without air conditioning have 
0 KWh/m2, so he deselects facilities without air conditioning). With this scenario Hugo outputs 
two things:  
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- The difference between the whole consumption of the alternative scenario generated and the 
current scenario: Potential savings (€ and tons of CO2). With this info the responsible of APEI 
could go to Barcelona’s’ authorities requesting for subventions to help the electricians to buy 
efficient HVAC equipment. 

  
Figure 13 Example of how is showed HVAC Potential savings (€ and tons of CO2) 

The heat map: a map coloured by the KPI of the HVAC consumption per square meter. With this 
info the APEI’s associates will know which areas has bigger HVAC’s consumption, so they will be 
able to advise or offer maintenance to their clients in this kind of equipment.  

This way, they could increase their competitiveness by focusing their efforts.  
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Figure 14 Heat map of the KPI HVAC consumption per square meter 

 

 

1. Population Analysis scenario 
Responsible: FE  

User stories: At the DaaS Profiling UI the user will be able to see:

 An overview of the parameters of each consumer 

What will be tested  What will be the 
intervention 

How will we test the
impact? 

How to ensure validity

Which  is  the  distribution 
of  uses  of  energy  in 
Barcelona? 

Prediction:  What  if  all 
facilities reduce to the half 
the  biggest  consumption 
(use of energy)? 

No intervention. 

100  facilities  has  installed 
monitoring  systems  to 
register the consumptions 

 

We  will  collect 
consumption 
measurements  in order  to 
detect  decreases  in  the 
biggest use of energy 

We  know  that  100 
facilities  is a  small  sample 
size.  A  factor  of 
uncertainty will be added. 

 

Table 4 Population Analysis scenario 
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1.2.2.1.2 Compare an element with the whole District Population 

This scenario is about comparing an element with the whole District Population to find out which is 
the mean consumption of the facilities of Barcelona and the mean consumption of a specific one? 

The scenario will also be used to do the prediction: What if all facilities consume as one facility? 

 

The narrative gives a good idea of how the scenario will benefit the users and work in a daily life 
context for the electricians association (APEI) and Fenie Energia technicians using the DaaS 
platform. Please note that the text marked with grey is not yet implemented in the current version 
of the DaaS Platform. It is, however, included in the scenario to show the potentials of the platform 
if it was developed a little further. The narrative describing this scenario can also be found in 
D5.3.2. 

 

Narrative:  

Pep, APEI’s associate, who has just read the URB-Grade report generated by Hugo. He wants to 
know how his facility is consuming and if it has potential savings, which are the measures that he 
could carry out. So Pep meets Hugo and his laptop at a bar.  

Hugo selects only Pep’s facility through the Analysis Tag (Analysis Module). The tool displays its 
situation in the Barcelona’s Map, its characteristics (m2, users, list of the equipment installed, etc.) 

 
Figure 15 Selection of Pep's facility 
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Hugo knows that the biggest consumption in Barcelona is HAVC, so he sorts by 3 KPI’s: Global 
Consumption/m2, Global Consumption/users and HVAC Consumption/m2. 

 
Figure 16 Display KPI's to check initial situation: Global consumption/m2, Global consumption/users and 

HVAC consumption/m2 

With this info, Pep detects factors which affect the consumption: he knows that he has a big 
surface with HVAC and only 3 users affected, so he decides to carry out some energy saving 
measures:  
Close some rooms  
- Program better the HVAC  

- Buy HVAC machine with a better energy class  

Pep also entered this energy savings measures as events and new equipment in the DaaS 
Platform in order to check the savings and the improvements. Also, these actions affect the 
Prediction Module, because these events have effects in the KPI of the Pep’s facility. This KPI’s 
values will be recorded in a KPI database which could be used to generate an alternative scenario 
demanded by another user of the DaaS Platform.  

The year after, these energy saving measures have being carried out, Pep uses the tool in order 
to display the same KPI as the year before and check the improvement.  

KWh
user

KWh
m2

HVAC KWh
m2

0

300

600

900

1200

1500

1800

2100

2400

2700

3000

0

10

20

30

40

50

60

70

80

90

100

0

10

20

30

40

50

60

70

80

90

100



URB-Grade D.5.3.1.- DaaS demonstrate and validation report 

Page 38 of 100 

 
Figure 17 Display KPI's to check improvement: Global consumption/m2, Global consumption/users and 

HVAC Consumption/m2 
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1. Compare an element with the whole District Population
Responsible: FE  

User stories: At the DaaS Profiling UI the user will be able to see:

 An overview of the parameters of each consumer compared with the rest 

What will be tested  What will be the 
intervention 

How will we test the
impact? 

How to ensure validity

Which  is  the  mean 
consumption  of  the 
facilities  of  Barcelona  and 
the mean  consumption of 
a specific one? 

Prediction:  What  if  all 
facilities  consume  as  one 
facility? 

No intervention. 

100  facilities  has  installed 
monitoring  systems  to 
register the consumptions 

 

We  will  collect 
consumption 
measurements  in order  to 
detect  decreases  during 
the night. 

We  know  that  100 
facilities  is a  small  sample 
size.  A  factor  of 
uncertainty will be added. 

 

Table 5 Compare and element with the whole District Population scenario 
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1.2.2.1.3 Method to evaluate the experience of both scenarios in Barcelona 

In order to get an understanding of how users experience the URB-Grade, five qualitative 
interviews were made with professionals from both the association: electrician’s associates and its 
president and Fenie Energia (technician). 

An interview guide (see appendix) was used during the interview. An email with the questions was 
sent in order to prepare the interviewed. After that, a week later, a professional from Fenie Energia 
conducted them over the phone interview.  

The following 7 respondents participated:  

From APEI 

 Mikel Puig, president of the association. He is electrician and his facility participated in the 
95 facilities monitored. 

 Antonio Sampietro, electrician of the association. His facility participated in the 95 facilities 
monitored. 

 Gabriel Pascual Moreno, electrician of the association. His facility participated in the 95 
facilities monitored. 

 Juan Carlos Borbalas, electrician of the association. His facility participated in the 95 
facilities monitored. 
 

From Fenie Energia 

 Hugo Armada, technician of Fenie Energia. He was in charge of the implementation of the 
Barcelona’s pilot Site. 

 Antonio Colino, Operations Manager of Fenie Energia. He is the Leader in several tasks 
of the project. 

1.2.2.2 Part 2: The evaluation of the suitability of the decision support 

The methodological reflections behind the following evaluation is based on the concept of 
participatory evaluation that we have found particularly useful in order to involve various 
stakeholders/participants in the process of defining evaluation questions, developing methods, 
collecting data and drawing conclusions that will reflect on the continuous work that is done within 
the frames of the URB-Grade project. 

Stakeholders in this case refer to the electricians associate to APEI and Fenie Energia playing two 
roles: ESCO and utility company. 

On a practical methodological level, we have collected data via individual interviews to APEI 
associates and potential users of Fenie Energia, and after that, we analysed the answers put it all 
together. The individual interviews were structured and conducted. The interview guide was 
structured with an intention to give space for the informants to create a narrative of the project 
process and to a conception of which possibilities the project facilitates in the future. 

The interview guides used in the evaluation process were designed on the basis of The Model of 
Change, an analytical framework for designing and evaluating different efforts in innovation 
projects. 

1.2.3 Results 

The DaaS-platform has overall met its preceding requirement specification, and the partners’ 
evaluation of the platform supports this statement. The platform hence supports the decision-
making to the extent that was expected. On top of this, during the project the partners have gained 
much more knowledge and business potential due to work done developing the project.  
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These learning points have raised new insights and needs which have been used to developed 
new products and services such as SIGUE+E (monitoring systems) by Fenie Energia. 

1.2.3.1 What can we say about the suitability of the Decision Support of the 
platform? 

Below here we will describe the partner’s expectations to the project, how well the platform 
supports the decision-making, new need discovered though the process, challenges and weak 
parts of the platform, the partners’ learning points and their estimation of the value that the DaaS-
platform has. 

1.2.3.1.1 Point of departure and expectations 

The interviewees’ expectations for URB-Grade were similar: The APEI associates were involved in 
the requirements of the project since the beginning. Periodically, APEI associates receive the 
status of the development of the project so they almost already knew what they can do whit the 
DaaS Platform. 

On the other hand, Fenie Energia is a partner of the project and the expectations are similar to the 
first ones generated with the conception of the project slightly changed because of the changes 
produced during the development of it. 

The biggest expectations were related with testing scalable scenarios. In a larger scale, it can be 
learnt more about the effects of different solutions or detecting best or worst practices. APEI 
wanted to see if the project could help them to do training strategies and to apply grants to the 
Barcelona’s city authorities. 

A great motivation for joining the project was entering in the partnership between companies, 
municipalities and researchers. These multidisciplinary relations strengthen the way that this 
project has been developed joining different points of view of each partner. 

1.2.3.1.2 How well does the platform support the decision-making? 

The project’s main output was the DaaS-platform, and the feedback from the project partners 
suggests that it does live up to the standard requirements. It supports base data analysis and it 
supports decisions about where to do analysis. As the APEI’s president stated: 

“It helps customers identify inefficiencies in theirs facilities. They can compare to other facilities 
where they had the same problem and implemented an energy saving measure and learn it.” 

The platform will display the information in a friendly way in order to help the user to take 
decisions. These decisions could be simple such as “which is the energy saving measure that 
could save more energy in my facility” or more complicated (business oriented) such as “which is 
the energy saving measure that is necessary in more facilities”. 

The competence of the data displayed depends on the source and the historical data. In the case 
of Barcelona, 95 facilities are monitored deeply and many solutions or energy saving measures 
have been detected, but more historical data (time) is needed because in two years only a few 
facilities have change their consumption behaviour or have implemented new energy savings 
measures. 
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1.2.3.1.3 What are the challenges or weak parts – what is hindering the Decision 
Support? 

As the project was being developed, the partners realise that some requirements changed 
because some issues weren’t detected. This produced delays due to refocus the requirements and 
the future developments. 

A very valuable aspect of the process of decision-making is the ability to learn from other 
companies’ experiences. The DaaS Platform is a powerful tool, but even with a friendly user 
interface, it still being a technic tool and all the potential users could need a previous training. It is 
similar to excel or other tools that it is better to have an introduction class in order to understand 
the tool and learn how to use it. 

For example, it is possible to compare things that not make sense, like compare the consumption 
in heating systems between sites with different climate; so it is important to learn how to use the 
tool. 

1.2.3.1.4 What were the most important learning points that APEI associates gained 
from the project? 

Identify inefficiencies in customer’s facilities. They can compare to other facilities where they 
had a bigger consumption than other facilities with similar characteristics. Then use filter and 
discover if they has implemented an energy saving measure. 

Detect business opportunities. Monitoring consumptions help to identify opportunities for 
improvement and therefore business opportunities. In this line, the module project with its analysis 
and prediction, allow to simulate possible scenarios where a specific energy saving measure had 
been implemented, measuring the saving potential of this energy saving measure in a district or 
city level.  

Obtain public subsidies. Facing the public administration, the tool will allow managing the 
budgets designated to energy improvements in cities in a better way as it will determine what effect 
will have these improvements and evaluate which is the most convenient. 

Define training strategy for electricians based on best retrofitting actions. The DaaS platform 
enable to study the best practices, defined the saving measures and extrapolate them to all the 
district obtaining the economics information. Later, with this information, APEI could request grants 
to the municipalities 

1.2.3.1.5 Which future perspectives of the URB-Grade project? 

On the one hand, the consortium has realised that the DaaS platform is not ready to go to market 
as it doesn’t have all the features of the initial design deployed. These features make it competitive 
against other available options. 

The project needs more development to be a real product with a TRL 7 and for this it must be tried 
in more cities. 

This is a good opportunity to create another project (either European funds or private) taking the 
DaaS platform as an initial point to implement it in many more pilots. It would be a more market-
focus project, using the platform (incomplete) to test it in field and improve it with knowledge 
acquired through experience. At this point, if the project is implemented in many cities it will 
become a necessary tool for business development departments of many companies in energy 
efficiency. 

On the other hand, the partners of the consortium are using the knowledge acquired during 
development of the project to improve their activity and in some cases they have even developed 
their own products which are being exploited. 
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It has not yet achieved a completed product or a company created by the consortium, but it can be 
concluded that the project has served to different companies to improve their activity, becoming 
more competitive companies and they could not have achieved this on their own. 

1.3 Light User Experience Evaluation of the Platform 

1.3.1 Overall description 

The DaaS platform has been evaluated in order to identify the overall user experience and as part 
of this the usability of the Profile and Analysis module.  

The User Interface has been developed in Liferay Portal and thereby a lot of the UI-elements were 
given by Liferay. To the state where the DaaS platform has been developed now we have 
accepted the UI-design given by Liferay and have therefore not included this in the evaluation. 

The reason it is called a light user experience and usability test is because we, at this stage of the 
development, where the DaaS platform is a prototype, accept that the UI is a prototype and 
therefore not fully adjusted to aim for the highest possible usability. At this stage it has been 
accepted that it is the functionalities of the DaaS Platform, which are in focus.  

An overall conclusion of the evaluation is that the DaaS platform has a reasonable good user 
experience, accepted for the state of development, which the platform is in. The usability is OK 
with potentials for further improvements. Users find it rather easy to understand the user interface 
and the logic in which data is linked and presented.  

There are, however, still features which are too technical and may be difficult for the end-user to 
understand and where the end-user need to remember e.g. numbers of KPIs in order to make the 
analysis work. If the platform should be taken to the next level it would be a natural next step to 
make a detailed user experience and usability evaluation and include the suggested improvements 
in the future development.  

1.3.2 Method 

To make the evaluation, two well-known efficient methods have been used; an expert evaluation 
also known as heuristic evaluation as well as think-aloud usability tests with end-users.  

The findings of the two evaluations are gathered in the below Results chapter.  

Expert Evaluation (heuristic evaluation) 

An expert evaluation (heuristic evaluation) is an usability inspection method for computer software 
that helps to identify usability problems in the user interface (UI) design. The expert evaluation is 
performed by a User Experience expert, who examined the interface and judged its compliance 
with recognized usability principles (the "heuristics"). 

Usability Test 

For the usability test the method ‘think-aloud’ was used. In a think-aloud test, the User Experience 
expert ask the test participants (end-users) to use the system while continuously thinking out loud 
— verbalizing their thoughts as they move through the user interface. The User Experience expert 
listens and observed what the end-user is doing and how the different tasks are solved. 

The usability tests were performed with three expert end-users from Kalundborg municipality and 
each person used half an hour to evaluate the user interface. The User Experience expert guided 
the test persons through the test by asking them the below questions – as well as by asking them 
to further explain and give examples of the different experiences they were sharing during the 
usability test.  
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At the different screens (e.g. log-in screen, Profile module, New entry side, Analysis module, adjust 
analysis) the users were asked these questions:  

 What do you see here? 
 Explain what you think you can do here? 
 Try to do different tasks (the different tasks were to try out the different features of each 

page e.g. to make a new district, preform an analysis etc.) 
 If there the end-user experienced any difficulties, the end-user were asked to explain why – 

which often led to suggestion of how it could be improved 
 In the end of the user experience test the end-user was given the opportunity to give a 

statement about the overall experience of the platform 

1.3.3 Results 

As previously explained it can be concluded, that the DaaS platform has a reasonable good user 
experience, accepted for the state of development, which the platform is in. The usability is OK 
with potentials for further improvements. Users find it rather easy to understand the user interface 
and the logic in which data is linked and presented.  

There are, however, still features, which are too technical and may be difficult for the end-user to 
understand which means that it can be difficult for a new user to use without any training or 
guidance.  

Below is a step-by-step evaluation of the user experience of the most important features of the 
DaaS platform. For an explanation of the functionality please refer to D5.3.2 User Manual. 

1.3.3.1 Log-in 

 
Figure 18 Log in 

 

Title Log-in 

User Experience It is easy to log-in and the users understand the log-in procedure without 
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any problems.  

UX suggested solution 
or improvement 

As it is today it is not possible to log-in to more than one pilot-site at a 
time. It is therefore not possible to see results and thereby learn from the 
other pilot-sites without a new log-in in first. Gathering the results in one 
view could improve the learnability between the pilot-sites and the user 
would avoid having to log-in at different pilot-sites.  

Table 6 Log in 

1.3.3.2 Profiling 

 
Figure 19 Profile Tab 

 

Title Selecting which module to work with 

User Experience It is easy for the users to find the working-space (either the Profiling 
module or the Analysis module) they are looking for.  

UX suggested solution 
or improvement 

People involved in the project have an understanding of what you can do 
within the two modules, it might however, not be as clear to a new user. 
It could therefore be a good idea with demonstration videos or other 
initiatives introducing the user to the DaaS platform.  

Table 7 Selecting which module to work with 

1.3.3.3 Understanding the tree structure 

 
Figure 20 The tree structure 
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Figure 21 The tree structure (page has been scrolled down) 

Title Understanding the tree-structure 

Description A profile is data about a District ordered in a tree-structure with the 
District in the top and the other sections branching out below in the 
following order: 

 District  
 Consumer  
 Energetic Zone  
 Use of Energy  
 Energy consuming product 

User Experience Understanding how the data is structured is essential to the use of the 
platform.  

At first, users were a little confused about the tree-structure, mainly 
because the wording of the different layers may be difficult to understand 
to new users.   

When users, however, start to work with the tree-structure and relate it to 
the actual data from their site, it becomes clearer how the different layers 
may be used. It also becomes clear that the different layers can be used 
in different ways, depending on what fits best to the actual pilot-site.  

In Kalundborg the data about the refrigerators have been placed in the 
Consumer layer – it would however have been more appropriate to place 
them in the ‘Energy Consuming Product’. In this case, where there are 
not so many data, it doesn’t matter for the results. Have there been more 
data it would have been necessary to place them in the correct layers.  

UX suggested solution 
or improvement 

As the tree-structure can become very large it is important that the users 
use ‘easy to understand’ descriptions of each of the entries.  

Table 8 Understanding the tree structure 
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1.3.3.4 Create or delete a new entry 

Under each of the sections; District → Consumer → Energetic Zone → Use of Energy → Energy 
consuming product, it is possible to create a number of entries.   

 
Figure 22 Create or delete a new entry 

Title Create or delete a new entry 

Description Under each section new entries can be created using the New button 
and the Edit button will open detail for the selected entry. 

User Experience New entries appear in the bottom of the list. If it is a long list – as it is the 
case in Kalundborg, it is difficult to see that something happens when 
clicking the New button.  

Before it is possible to edit an entry, it has to be selected – which was  
not obvious to some users. When selected it will become yellow – it is a 
weak yellow which is difficult to see. It is only when the entry is selected 
the Edit button will become active/yellow which is confusing to the users. 

The Delete button does not work properly at this stage of development. 
When asked how they would delete an entry if it worked all users 
explained that they would select the entry and click Delete, which is how 
it is intended.  

UX suggested solution 
or improvement 

New entries should appear in the top of the list and it should be possible 
to reorder entries afterwards if needed.  

It should be more visible when an entry is selected e.g. by using check 
boxes or a color with higher contrast.  

Table 9 Create or delete a new entry 
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1.3.3.5 Edit an entry 

 
Figure 23 Edit an entry 
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Figure 24 Edit an entry 

Title 1.3.3.6 Edit an entry 

Description When the Entry window opens a number of input-fields are listed 

User Experience Most of the input fields are easy to understand.  

In the District window: There is one input-field which in the case of 
Kalundborg has to be used in a different way to fulfill the Kalundborg 
requirements. Green Spaces (%) – This field is in relation to one of the 
Kalundborg scenarios also used for: the percentage of consumers in a 
district whose appliances are A++ in average 

In the Consumer window: There is one input-field which in the case of 
Kalundborg has to be used in a different way to fulfill the Kalundborg 
requirements. Height – This field is in relation to one of the Kalundborg 
scenarios is also used for: yearly energy consumption for similar 
appliances but A++, in kWh 

UX suggested solution 
or improvement 

This is of course a work-around, which can be accepted for this stage 
of the development of the platform. It would however benefit the 
platform if the user were able to decide which input fields he would like 
to use and there by create his own workspace that fitted exactly to the 
requirements of his specific site.  

Table 10 Edit an entry 
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1.3.3.7 The map 

In the top of the Profiling screen there is a map. 

 
Figure 25 The Map 

1.3.3.8 Zooming in and out 

Title Use the map 

Description It is possible to zoom in and out by clicking at the + and – buttons in the 
top right corner of the map. The map can be moved around with the 
hand tool that appears when the mouse is at the map. 

User Experience  The UX of the map is high as it is used in the same way as other maps 
e.g. Google maps.  

The map shows Aarhus per default and the user has to manually 
navigate to his pilot-site.  

UX suggested solution 
or improvement 

It would have been better if the map shoed the main city of the selected 
pilot site.  

Table 11 Use the map 
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1.3.3.9 Create and edit a District at the map 

 
Figure 26 Draw a district at the map 

 
Figure 27 Create and edit a District at the map 

Title 1.3.3.10 How to use the map 

Description It is possible to draw the District at the map by using this draw-district  
tool 
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User Experience It was easy for the users to understand and use the draw-district tool.  

At the moment it is not possible to edit the district drawn at the map.  

UX suggested solution 
or improvement 

The district at the map will not be saved in this version of the DaaS 
Platform. Having the ability to save the district is important.  

As you might want to edit the district at the map it would be important to 
develop a way to edit the district.  

Table 12 How to use the map 

1.3.3.11 Reset and Save 

 

Figure 28 Reset And Save 

Title Reset and Save 

Description The Reset button in the lower right corner will revert the data to the last 
saved version. 

The Save button in the lower right corner will save the data. 

User Experience  The users understood the functionality of the Reset and Save buttons 

It is important to save the data regularly. As some users might forget this 
(as we have become used to automatic save) important work might go 
lost if something unexpected happens. 

UX suggested solution 
or improvement 

Consider to implement auto save.  

Table 13 Reset and Save 

1.3.3.12 Export and import data 

 

Figure 29 Export and import data 

 

Title  

Description Data can be exported/imported to XML using the buttons in the lower 
left corner. 
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User Experience The users understood the functionality of the Export and Import 
buttons and found the features valuable.  

UX suggested solution 
or improvement 

 

Table 14 Export and import data 

1.3.3.13 Analysis 

 
Figure 30 Analysis 

Title Run an analysis 

Description With the DaaS Platform Analysis module, different analysis can be 
performed.  

Please note that in this version of the platform, only predefined 
analysis can be run. An analysis is also called a Campaign.  

User Experience The fact that the Analysis module is a prototype at this stage is 
reflected in the user experience. It can be difficult to understand and 
use.  
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E.g. there is a button ‘Debug false’ in the top of the screen, which is 
difficult to understand. It rather belongs to a development environment. 

In order to perform an analysis the user will have to know exactly what 
to do as it is not as intuitive as it could be if the system and the UX was 
fully developed.  

The users understand the different kinds of data; Historic data, 
Predicted data, Merge historic data until, they do, however, not really 
understand why they should select between them.  

UX suggested solution 
or improvement 

In general the greatest potentials of improving the UX is found in the 
analysis module. To be fair it should be mentioned, that the UX has not 
been in focus at this stage and it would therefore be a natural next step 
to look into a further development of the UI in order to improve the UX.  

Table 15 Run an analysis 

1.3.3.14 Understand an analysis 

 
Figure 31 Understand an analysis 

Title Understand an analysis 

Description The results of the analysis is displayed in different diagrams 

User Experience The users found it easy to understand the diagrams.  

UX suggested solution 
or improvement 

 

Table 16 Understand an analysis 
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1.3.3.15 How to edit an analysis 

 
Figure 32 Edit an Analysis 

Title How to edit an analysis 

Description The predefined analysis can be edited by clicking at the Edit button to 
the right of the name of the analysis. A new window called ‘Details for 
(the name of the analysis)’ will appear.  

User Experience An Analysis Parameter may be added in form of a KPI number. In this 
version of the DaaS Platform the user has to know the exact number of 
the KPI which is not the best UX.  

The Time Period can be adjusted (in this version of the DaaS Platform 
the time period is set by default). The usability of the way the time 
period is displayed is not optimal in this version of the platform, it is 
however not necessary to edit the time period to see a result of the 
analysis. 

UX suggested solution 
or improvement 

A drop-down of available KPIs would be a better solution.  

It would be better with a more intuitive way of writing the date e.g. 
YYYY-MM-DD. 

Table 17 How to edit an analysis 
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1.3.3.16 Select entities 

 
Figure 33 Select entities 

Title Select entries 

Description It is possible to select the specific entities that should be included in 
the analysis. The entities are defined in the Profile module and 
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displayed in a tree-structure.  

User Experience The users found it easy to understand and select entries in the tree-
structure.  

UX suggested solution 
or improvement 

The tree-structure can be very long and complex and a natural next 
step would be to analyse how the UI could be develop in order to give 
the best possible UX. 

Table 18 Select entries 

1.3.3.17 Clear results 

 

 
Figure 34 Clear results 

Title Clear results 

Description It is possible to click at the Clear results button in the bottom of the 
page to clear the results and preform a new analysis. 

User Experience The users easily understood this feature. It may however be unclear if 
the old results are saved before clearing.   

UX suggested solution 
or improvement 

Make it clear if results are saved and where.  

Table 19 Clear results 
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2 Total cost of operation Eibar, Kalundborg, Barcelona 

2.1 Overall description 

This section focus on the validation of the total cost of operation of DaaS platform. This is based on 
a standard DCF (Discounted Cash Flow) model described within D5.1.1 (DaaS platform validation 
plan for the pilot sites). This calculates the total cost of installing, operating and using the DaaS 
platform compared to the alternative of not doing so.  

This validation is focused in Barcelona’s pilot site, as is the pilot site with biggest deployment plan. 

A Method and a Result section are included within this section.  

2.2 Method 

All the costs incurred in Barcelona cost of installing the sensors and the gateway will be compared 
revenues obtained.  

2.2.1 Barcelona’s Pilot Site Costs 

The Barcelona’s Pilot Site needed different costs for the implementation and it will need another 
cost for its operation. 

2.2.1.1 Pilot Instantiation (CAPEX) 

As is mentioned in the previous URB-Grade document “D5.1.1 –DaaS Platform Deployment Plan 
for the Pilot Sites”, 100 facilities have been monitored as a sample of the 3000 existing facilities. 
For this purpose the following steps were done with their associated costs: 

1. Collect parameters of the electrician’s facilities. Collect all the relevant facilities 
information and parameters of the electrician’s facilities and define a preliminary list of 
potential electrician’s shops where deploy the smart meters. 
 

2. Create a database with all the relevant facilities information and parameters.  
 

3. Selection criteria. The aim is to capture the energy performance of a representative 
sample. 
 

4. Perform energy studies in order to understand how this facilities consume and analyse 
which profiles would exist on the site. The aim is to capture the energy performance of a 
representative sample. 
 

5. Deployment of energy meters in 100 facilities. As commented in the previous URB-
Grade document “D5.1.1 –DaaS Platform Deployment Plan for the Pilot Sites”, estimated 
total costs for the equipment of Barcelona’s Pilot Site are listed in the following table. 
 

6. Pilot Integration. Integration between the equipment deployed and the gateways of the 
Pilot Site, and these in turn with the DaaS Cloud Platform. 
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Equipment of Barcelona’s Pilot Site Units Unit Price (Eur) TOTAL (Eur) 

Monitor + Energy transmitter + Jaw sensor 109  103,65 €   11.297,85 € 

Jaw sensor 111  56,66 €   6.289,26 € 

Energy transmitter + Jaw sensor 594  52,52 €   31.196,88 € 

Individual appliance sensor 119  30,40 €   3.617,60 € 

Internet module 109  89,83 €   9.791,47 € 

Light pulse meter 43  64,95 €   2.792,85 € 

TOTAL (Eur):  64.985,91 € 

TOTAL (Eur with VAT) 78.632,95 €

Table 20 Total Equipment of Barcelona’s Pilot Site 

2.2.1.2 Pilot Operation Costs (OPEX) 

While using the tool, it will be incurred at various operational costs: 

 Telephone Connexion costs. The Smarts meters needs to communicate with the 
platform. They use an internet module which is connected to the facilities’ routers. 
 

 Gateway Hardware Maintenance. The device concentrates the information before it is 
sent to the platform. First, this information is accumulated previously the platform load and 
also stored as historical data as security measure. This requires data storage which has to 
work perfectly. 
 

 Gateway Software Maintenance. The Data Base that support all the information gathered 
is based on a software. This software has to be checked and updated periodically. 
 

 Smart meters Installation. If users of Barcelona’s Pilot Site are added to the platform, 
smart meters have to be installed. Thus, this deployment cost is variable and depends on 
users that will be added. 
 

 User tool support. If users of Barcelona’s Pilot Site are added to the platform, they have to 
be trained. The platform is very easy to use, but users must have some understanding of 
tool. 

2.2.2 Barcelona’s Pilot Site Revenues 

The pilot of Barcelona has decided to analyse the facilities by measuring their different circuits 
separately. This way the electricians have detected 2 common aspects of their facilities: 

 Residual consumption: there is much consumption when the facility is empty of people. 
 

 High consumptions in one specific use of energy:  the 50% of consumption of the 
Barcelona facilities come from Heating and HVAC. 
 

These aspects have made the electricians take certain measures to save energy as change the 
HVAC machines or optimize the HVAC programs. Some of these measures don’t need any 
investment like turn off all the facility at nights in order to avoid residual consumption.  

This practice has been extended to all the facilities which have participated in the project and we 
expect to spread it to all the electricians of the association next year when we show the results. 



URB-Grade D.5.3.1.- DaaS demonstrate and validation report 

Page 59 of 100 

We study the first 8 facilities of the deployment, in order to see if they have reduced their 
consumption. 

The Error! Reference source not found. shows the mean consumption per hour (Wh) each 
month during 2 years in one facility as an example to present the method used. 

It can be noticed that the first year they installed the monitoring system and collect the 
consumption data. The second year they realised that they could save energy implementing some 
of the measures described above. 

Some of them reduce the consumption because the owners have been checking the consumption 
and they have detected energy inefficiencies such as old equipment that consume more than 
expected or bad programs of the heating systems. But, we have noticed that these cases are very 
rare because they are treated very conscious customers energy efficiency. The next figure shows 
a case of these. 

 
Figure 35 example of reduction of the consumption during the day 

We analysed the consumption saved crossing the consumption before they use the tool and after 
they were inform about their residual consumption. The consumption during the night hours could 
be reduced to almost nothing (there are some equipment such as refrigerators that still need to be 
working during the night). 

Figure 36 shows the sum of the consumption between 00:00 and 08:00am in one of the facilities 
where changes have been implemented in order to avoid residual consumptions. 
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Table 21 The mean consumption per hour (Wh) in one facility 

 

Year Month 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

2014 January 164 162 163 161 162 161 161 161 170 220 357 461 566 556 310 223 296 347 397 395 305 259 170 166

2014 February 199 199 198 198 198 198 200 196 200 341 689 657 583 419 281 263 384 480 465 383 292 254 211 204

2014 March 199 199 198 198 197 198 198 199 207 264 391 509 579 444 281 267 301 410 448 374 298 256 207 200

2014 April 222 220 207 231 219 206 202 214 235 304 409 492 534 492 299 293 357 378 374 303 283 256 236 231

2014 May 598 617 594 613 611 614 614 617 641 820 1213 1577 1737 1333 842 801 902 1119 1261 1055 841 721 582 564

2014 June 230 230 230 236 232 232 231 233 238 327 529 570 587 526 330 287 307 318 452 376 324 263 244 235

2014 July 306 302 301 298 297 302 303 302 306 326 422 635 901 842 604 360 481 694 776 687 446 354 309 306

2014 August 294 290 288 286 287 287 289 288 290 291 312 397 510 564 388 310 339 409 441 444 342 301 295 297

2014 September 262 260 260 259 258 259 266 261 262 289 373 516 562 534 447 364 331 357 410 431 388 308 257 258

2014 October 245 239 245 241 242 245 253 242 252 253 284 320 300 300 327 314 306 300 313 335 323 307 263 249

2014 November 345 326 344 346 351 340 353 363 349 415 433 471 590 620 539 420 339 358 416 480 412 363 341 333

2014 December 130 123 124 116 118 119 123 121 134 191 245 286 306 281 233 164 134 144 175 253 180 143 126 124

2015 January 223 210 187 182 187 203 186 185 203 303 418 520 497 496 417 356 266 325 381 440 387 279 212 194

2015 February 120 150 111 116 129 117 114 122 125 192 436 585 610 529 387 251 182 299 387 359 260 146 126 113

2015 March 20 16 17 20 15 14 17 54 57 110 179 231 283 278 155 111 148 174 199 197 153 130 85 83

2015 April 15 15 15 14 14 14 13 39 40 102 207 186 165 126 84 79 115 144 140 115 88 76 63 61

2015 May 19 19 15 23 15 16 20 69 71 137 202 263 290 222 140 133 150 205 231 193 154 132 107 103

2015 June 11 16 12 341 10 8 9 37 40 79 102 123 134 123 75 73 83 88 87 71 66 60 55 54

2015 July 16 18 16 18 19 16 15 76 79 152 225 292 322 238 150 143 161 220 248 207 171 147 119 115

2015 August 23 22 23 21 33 24 24 75 77 158 256 276 284 255 160 139 148 154 219 182 157 127 118 114

2015 September 20 16 17 20 15 15 18 104 106 169 218 328 465 435 312 186 248 358 401 355 231 183 159 158

2015 October 14 14 15 14 13 13 13 96 97 145 156 199 255 282 194 155 170 205 220 222 171 150 148 149

2015 November 21 21 16 24 16 17 20 90 90 149 193 267 291 276 231 188 171 191 220 231 208 165 148 143

2015 December 11 16 12 366 11 8 9 86 90 135 152 171 160 155 169 162 158 155 162 173 167 158 136 129

Hour
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Figure 36 example of reduction of the residual consumption. 

All of them have potential to reduce the residual consumption (consumption during night) reviewing 
the equipment that is still on at night when it is not necessary.  

The next figures shows the profile of consumption of a day in each facility studied. Each Line 
represents one month of the year and the values are the mean consumption every hour. 

 
Figure 37 Mean Consumption per hour each month (ES0031405042092001ZQ0F ID supply point) 

0

10.000

20.000

30.000

40.000

50.000

60.000

70.000

80.000

90.000

en
e
.‐
1
4

fe
b
.‐
1
4

m
ar
.‐
1
4

ab
r.
‐1
4

m
ay
.‐
1
4

ju
n
.‐
1
4

ju
l.‐
1
4

ag
o
.‐
1
4

se
p
.‐
1
4

o
ct
.‐
1
4

n
o
v.
‐1
4

d
ic
.‐
1
4

en
e
.‐
1
5

fe
b
.‐
1
5

m
ar
.‐
1
5

ab
r.
‐1
5

m
ay
.‐
1
5

ju
n
.‐
1
5

ju
l.‐
1
5

ag
o
.‐
1
5

se
p
.‐
1
5

o
ct
.‐
1
5

n
o
v.
‐1
5

d
ic
.‐
1
5

Wh



URB-Grade D.5.3.1.-DaaS demonstrate and validation report 

Page 62 of 100 

 

Figure 38 Mean Consumption per hour each month (ES0031405998726027NX ID supply point) 

 

Figure 39 Mean Consumption per hour each month (ES0031406092972004YZ ID supply point) 

 

Figure 40 Mean Consumption per hour each month (ES0031405984626001DL ID supply point) 
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Figure 41 Mean Consumption per hour each month (ES0031405450353004JW ID supply point) 

 

Figure 42 Mean Consumption per hour each month (ES0031408360925001TS ID supply point) 

 
Figure 43 Mean Consumption per hour each month (ES0031405465580028WZ ID supply point) 
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Figure 44 Mean Consumption per hour each month (ES0031405468580001AM ID supply point) 

The next table shows the percentage of consumption of the 8 facilities studied during the night 
(between 00:00 and 08:00am): 

 

Electric supply point ID  % Residual Consumption 

ES0031405042092001ZQ0F  2,71% 

ES0031406092972004YZ0F  22,15% 

ES0031405984626001DL0F  8,57% 

ES0031405450353004JW0F  6,76% 

ES0031408360925001TS0F  33,74% 

ES0031405998726027NX0F  19,06% 

ES0031405465580028WZ0F  14,47% 

ES0031405468580001AM0F  15,58% 
Table 22 Percentage of residual Consumption 

The average consumption during night is 15.38% of the whole consumption. It is completely 
unnecessary being street shops because they don’t work at night, so it has to be almost nothing. 

It can be assume that all the street shops in Barcelona (and almost in the rest of the World) can 
save between 15% consumption turning off all its equipment unnecessary (standbys, computers, 
interior lighting, exterior lighting, HVAC, etc.). 

This solution is cheap (It doesn’t need any equipment or important investment to be implemented. 
It just needs dissemination effort) and easily implemented (no special knowledge is needed). 

In order to calculate the potential savings in a realistic way, it has to be calculated the consumption 
during the night in these 8 facilities and suppose that this consumption could be saved and 
extrapolate this to the rest of the APEI’s and AGIC’s associates’ facilities. 

If we consider that the results have been disseminated between the rest of the APEI’s and AGIC’s 
associates, they could learn which are the key savings measures and these effects can be spread 
between the APEI’s associates but with less impact (such as 15%): 
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34,400	 ∙ 15%	 	 	
5,160	
8	

645	
	 	

 

Equation 1. Potential Savings per facility 

 

645	
	 	

∙ 15%	 	 ∙ 3,000  = 

290,250	 ∙
0.17€

49,342.5€	 	 	 	 	 	 	 	  

Equation 2. Potential Savings in AGIC and APEI associated facilities 

Assuming the previous considerations, 49,342.5 € of savings could be produced indirectly in the 
facilities of the APEI’s and AGIC’s associates.  

2.3 Results 

As explained before, the results are obtained comparing all the costs incurred in Barcelona with 
revenues obtained. 

The Barcelona’s Pilot Site CAPEX is not taken into account as this is a Pilot and if the tool is used 
in several locations what have to be validated are the operational costs. 

Regarding the revenues, which has been discovered is that practically all the street shops of 
electricians have residual consumption and this can be extended to all the street shops in 
Barcelona and in the whole world. This consumption is easily and cheaply avoided because it 
doesn’t need any equipment or important investment to be implemented. It just needs 
dissemination effort and easily implemented (no special knowledge is needed). 

If we consider all the electricians facilities in Catalonia, and we inform and train them in order to 
avoid the residual consumption it could be expected a 15% of savings in the whole consumption 
and this can be spread to all the street shop of Barcelona or even the world. 

This Pilot Site has the biggest deployment of the project due to the 95 facilities monitored, 
consequently, the rest of Pilot Sites are validated. 

Adding to this, if we include in this validation the products generated by the partners of consortium 
individually, such as the “SIGUE+E” (monitoring service) of Fenie Energia or the “Multi Energy 
Portal” of SEAS-NVE and the revenues that these products have produce, the result is even better. 
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3 The potential energy savings– Eibar and Barcelona 

3.1 Overall description 

This chapter will describe the method for measuring the accuracy of the DaaS predictions in terms 
of energy savings, based on the IPMVP (International Performance Measurement & Verification 
Protocol) that has been widely used. The IPMVP provides the measurement and verification 
procedures in various situations, including the implementation of efficiency programs, from ESIs 
implementing, monitoring facilities maintenance, etc. This methodology compares the expected 
consumption according to the prediction made in a given system against consumption that has 
actually been given. Eibar and Barcelona are the pilot sites selected to validate the methods for 
measuring the accuracy of the DaaS predictions in terms of energy savings. In this sense, two 
different outcomes will be obtained: 

 Differences between consumption produced and consumption predicted during the 
reporting period. 

 Furthermore, percentage between savings produced and savings predicted 

3.2 Method 

The method for measuring the accuracy of the predictions of DaaS platform is based on the IPMVP 
(International Performance Measurement &Verification Protocol) and was already explained in 
D5.1.1. However, it will be explained again for the reader convenience. 

The IPMVP provides the measurement and verification procedures in various situations, including 
the implementation of efficiency programs, from ESIs implementing, monitoring facilities 
maintenance, etc. This methodology compares the expected consumption according to the 
prediction made in a given system against consumption that has actually been given. 

The main aspects of the protocol to consider are: 

 Boundaries: depending on the change, a limit of measurement must be set. This can 
include the entire system (facility) or just part of it. It is important to define suitably the 
measurement limit. 

 Measurement period: reference period (measured before the change), also called 
baseline period and reporting period (measured after the change) have to be 
established. These values are representative if an entire operating cycle of the actual 
operation of the system is covered (in many cases it will be one year, but for certain 
facilities may be a month, a week, a day or even hours). 

 Independent variables: the consumption is function of these variables. For instance, in a 
hotel: Percentage of occupied rooms, outside temperature, etc. 

Nevertheless, IPMVP has been developed for the industrial sector. For this reason, we followed 
the guidelines of the ICT PSP methodology [5], as it adapts to the needs of the URB-Grade 
scenarios (this protocol was designed for the residential sector). 

Introduction to the ICT PSP methodology 

Energy savings obtained due to a retrofitting action or change in the consumption behaviour (called 
Energy Saving Intervention or ESI in the ICT PSP methodology) cannot be measured directly. 
They are the difference between the energy consumed after the implementation of the retrofitting 
action and energy which would have been consumed if the retrofitting action had not been 
implemented. 
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According to this, energy savings are estimated from the difference between consumption after the 
retrofitting action and the energy which would have been consumed under the same demand 
conditions without the retrofitting action. 

The way to estimate consumption which would have been without the retrofitting action is basically, 
extrapolating the consumption registered before the implementation of the retrofitting action. This is 
known as baseline period. The reporting period, as is explained in the ICT PSP methodology, is 
the time gap after the implementation of the retrofitting action. 

The next figure shows the energy consumption in a facility before and after a retrofitting action. The 
arrow marks the point at which retrofitting action was implemented. 

 
Figure 45 ICT PSP methodology: baseline and reporting period 

What actually happens is that consumption after the implementation of the retrofitting action has 
never the same conditions. Therefore, baseline data should be extrapolated according to energy 
variables recorded in the reporting period. 

An ideal model for extrapolating energy consumption of the baseline period must have into account 
the variables which affect consumption. Therefore, parameters (variables) of the function that 
defines the consumption in the baseline period must be obtained. Then, the variables of reporting 
period are input in “baseline function” resulting in energy which would have been consumed if the 
retrofitting action had not been implemented.  

The difference between this “baseline function”, extrapolated in the reporting period, and the real 
energy consumed after the retrofitting action is the savings achieved. The following figure shows in 
a simple way this concept: 
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Figure 46 Baseline consumption +/- adjustments 

Introduction to DaaS Predictions 

An ideal model for predicting energy consumption must have into account all the variables which 
affect consumption. But the cost of the prediction model becomes more expensive as variables are 
including to the model, so it has to find a balance between prediction accuracy and the cost of this. 

The predictions are made by calculating two functions: 

 Consumption of current scenario (baseline) extrapolated to future 
 Consumption of alternative scenario (characteristics chosen by end user) 

The difference between these functions is the predicted savings 

 

	  

Equation 3. Difference of Consumptions Equation 

The concept is similar to the ICT PSP methodology, where the predictions are made based on 
current consumption scenario. 



URB-Grade D.5.3.1.-DaaS demonstrate and validation report 

Page 69 of 100 

 
Figure 47 DaaS predictions concept 

DaaS Prediction Accuracy 

In order to measure the accuracy of the predictions will follow the following steps: 

1. Measure Consumption: the energy consumed during the predicted period has to be 
measured 
 

2. Predict alternative scenario +/- adjustments: Once passed the predicted period, 
prediction period will be predicted again with known energy variables, making the 
necessary adjustments, using the ICT PSP methodology. 
 

3. Baseline consumption +/- Adjustments: extrapolating energy consumption of the 
baseline period adjusting the parameters with the variables of the predicted period, using 
the ICT PSP methodology. 
 

4. Compare Current consumption vs. Predicted consumption: difference between current 
consumption and Predicted consumption +/- adjustments (during the predicted period). 
 

/  

Equation 4. Current Consumption 
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Figure 48 Difference between Current consumption and predicted consumption 

5. Compare Current savings vs. Predicted savings: Percentage of the savings made in 
comparison with predicted savings 

/

/ /
 

Equation 5. Savings Comparation 
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Figure 49 Difference between the energy savings produced and the energy savings predicted 

3.3 Results 

3.3.1 Eibar  

In Eibar, 12 different streets were selected to validate the accuracy of the predictions. The data 
consumption obtained from those streets comes from different kind of data sources and different 
resolution of data. Besides, some of those streets performed retrofitting actions (to LED light) and 
the accuracy of the retrofitting actions is also tested. Next table summarizes all the information 
from the streets, including which data source is used, from which date and its resolution. The 
validation period has selected performed since January 2014. As not all the meters were installed 
by that date, utility bills are used to complement the consumption data were applicable. The data 
consumption of the different data sources will be represented by the following colours in tables 3 
and 4: 

 Utility bill data: Red 
 IK4-Consumption nodes: Blue 
 Urbilux: Green 
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STREET DATA SOURCE DATE RESOLUTION
POWER 
(Watts) 

RETROFIT

JARDINES 

Utility bill From 01/01/2014 to 01/08/2014 Month 
5500 

YES IK4-Consumption nodes From 16/08/2014 to 31/08/2015 15 minutes 

Urbilux From 01/09/2015 to 31/12/2015 1 hour 14494 

IPURUA 
Utility bill From 01/01/2014 to 31/05/2014 Month 

2170 NO 
IK4-Consumption nodes From 10/06/2014 to 31/12/2015 15 minutes 

ERISONO 
Utility bill From 01/01/2014 to 30/04/2014 Month 

4750 NO 
IK4-Consumption nodes From 29/04/2014 to 31/12/2015 15 minutes 

AGINAGA Utility bill From 01/01/2014 to 31/10/2015 Month 4170 NO 

ARRATE Utility bill From 01/01/2014 to 31/10/2015 Month 5320 NO 

ARGATXA 
Utility bill From 01/06/2014 to 31/12/2014 Month 4950 

YES 
Urbilux From 28/12/2014 to 31/12/2015 1 hour 4950/13865 

TIBURCIO Utility bill From 01/02/2014 to 01/03/2014 Month 2100 NO 

                                                 
4After the 1st of September, the data obtained is from Urbilux, as the consumption nodes were uninstalled after the retrofitting actions. 
5 Power of the installation before and after the retrofitting actions 
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Urbilux From 03/03/2014 to 31/12/2015 1 hour 

SPORTS AREA6 Urbilux From 07/01/2014 to 31/12/2015 1 hour 12250/33817 YES 

JUAN GUISASOLA 
Utility bill From 01/01/2014 to 28/02/2014 Month 

12630 NO 
Urbilux 28/02/2014 to 31/12/2015 1 hour 

URKI Urbilux 07/01/2014 to 31/12/2015 1 hour 8580 NO 

URKIKURUTZEKUA Urbilux 07/01/2014 to 31/12/2015 1 hour 4950 NO 

IÑAKI GOENAGA Urbilux 01/01/2014 to 31/12/2015 1 hour 1677 NO 

Table 23 List of Eibar streets for predictions 

Next tables reflect the data regarding the real consumption and the expected consumption in kWh for the streets where a retrofitting action has 
taken place and for the streets with no retrofitting. Several graphs are also shown. The retrofitting actions in the selected streets took place in 
September 2015. 

M stands for the real measured consumption and P for the average scenario of the predictions made. 

                                                 
6 The utility bill of these streets mixed the Street lighting consumption with the consumption of a Sports Centre located there, so the consumption was dismissed.  
7 Power of the installation before and after the retrofitting actions 
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Retrofitted streets:  

 

JARDINES  ARGATXA  SPORTS AREA 

M P Pacc % M P Pacc % M P Pacc % 
Jan‐14  2690  2816  ‐126  ‐4,68  ‐  5199 ‐  ‐  4735  4561  ‐174  ‐3,68 

Feb‐14  2259  2375  ‐116  ‐5,14  ‐  4273 ‐  ‐  4675  4415  ‐260  ‐5,57 

Mar‐14  1934  1975  ‐41  ‐2,12  ‐  4750 ‐  ‐  4527  4299  ‐228  ‐5,03 

Apr‐14  1799  1734  65  3,62  ‐  3880 ‐  ‐  4518  4472  ‐45  ‐1 

May‐14  1556  1519  37  2,38  ‐  3806 ‐  ‐  4603  4550  ‐53  ‐1,16 

Jun‐14  1516  1526  ‐10  ‐0,69  3208  3106 ‐102  ‐3,18  4765  4705  ‐60  ‐1,26 

Jul‐14  1618  1642  ‐24  ‐1,49  3735  3514 ‐221  ‐5,92  4944  4672  ‐272  ‐5,5 

Ago‐14  1602  1561  41  2,55  3849  3751 ‐98  ‐2,55  4894  4951  57  1,17 

Sep‐14  2009  2027  ‐18  ‐0,87  4285  4070 ‐215  ‐5,01  4872  4934  62  1,28 

Oct‐14  2179  2321  ‐142  ‐6,54  4722  4939 217  4,59  5041  4978  ‐63  ‐1,26 

Nov‐14  2251  2148  103  4,56  5295  5264 ‐31  ‐0,59  4832  4661  ‐172  ‐3,55 

Dec‐14  2497  2470  27  1,06  5457  5667 210  3,85  5022  5327  305  6,08 

Jan‐15  2777  2776  1  0,04  5468  5408 ‐60  ‐1,10  4568  4662  93  2,05 

Feb‐15  2248  2232  16  0,69  4629  4730 101  2,19  4716  4879  162  3,44 

Mar‐15  1984  1909  75  3,79  4619  4539 ‐79  ‐1,72  4422  4462  41  0,92 

Apr‐15  1876  1868  8  0,41  3719  3867 149  4,00  4347  4064  ‐283  ‐6,51 

May‐15  1491  1507  ‐16  ‐1,10  3724  3934 210  5,64  4820  4887  68  1,4 

Jun‐15  1464  1471  ‐7  ‐0,49  3113  3142 29  0,93  4593  4491  ‐102  ‐2,23 

Jul‐15  1690  1591  99  5,86  3775  3652 ‐123  ‐3,26  5061  5176  115  2,27 

Ago‐15  1652  1731  ‐78  ‐4,74  3946  4203 257  6,51  4675  4655  ‐20  ‐0,42 

Sep‐15  429  411  18  4,31  1185  1195 10  0,89  1325  1310  ‐15  ‐1,16 

Oct‐15  482  508  ‐26  ‐5,31  1273  1199 ‐74  ‐5,82  1377  1308  ‐69  ‐5 

Nov‐15  499  489  9  1,89  1513  1504 ‐9  ‐0,62  1280  1349  69  5,39 

Dec‐15  557  530  27  4,92  1567  1606 38  2,45  1355  1411  57  4,18 

Table 24 Measured (M) vs predicted (P) consumption in kWh, difference between them in kWh (Pacc, 
prediction accuracy) and % of prediction accuracy for retrofitted streets in Eibar 
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Figure 50 Measured (M) vs predicted (P) consumption kWh for Jardines street in Eibar 

 

 
Figure 51 Measured (M) vs predicted (P) consumption kWh for Argatxa street in Eibar 
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Figure 52 Measured (M) vs predicted (P) consumption kWh for Sport Area street in Eibar 

So, the accuracy of the predictions is between [-6.54%; 6.51%]. 

Going deeper and taking into account the months which have been retrofitted during the reporting 
period after the retrofit action the following results are shown in the next tables, together with the 
percentage of real energy savings vs predicted savings. 

Thanks to the retrofitting actions performed, the savings obtained are located in next table: 

 

JARDINES  ARGATXA  SPORTS AREA 

M P Pacc % M P Pacc % M P Pacc % 

September  1580  1616 ‐36  ‐1.05  3100 2875 ‐225  ‐0.05  3547  3624  78  ‐0.25 

October  1697  1814 ‐117  0.18  3449 3740 291  ‐0.34  3664  3670  6  1.09 

November  1752  1659 93  0.09  3782 3760 ‐22  0.30  3552  3312  ‐241  ‐0.40 

December  1940  1941 ‐1  1.03  3890 4061 172  0.18  3668  3916  249  0.19 
Table 25 Real savings (M), predicted savings (P), predicted savings accuracy (Pacc) and predicted savings 

accuracy % in Eibar 

The percentage for the predicted savings accuracy is between [-1.05%, 1.03%]. These results are 
considered good enough to be accepted. 

Non retrofitted:  

 

IPURUA  ERISONO  AGINAGA 

M P Pacc % M P Pacc % M P Pacc % 

ene‐14  1135  1187  ‐52  ‐4,62  1532 1484 ‐48  ‐3,15  566 581  15  2,68 

feb‐14  837  870  ‐33  ‐3,99  1334 1357 23  1,74  543 575  32  5,97 

mar‐14  927  937  ‐10  ‐1,12  1238 1200 ‐38  ‐3,03  535 502  ‐33  ‐6,13 

abr‐14  800  781  19  2,33  1198 1177 ‐21  ‐1,72  423 443  20  4,84 
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may‐14  774  799  ‐25  ‐3,18  1109 1041 ‐68  ‐6,16  440 428  ‐12  ‐2,65 

jun‐14  694  680  14  1,96  1112 1133 21  1,87  419 434  15  3,47 

jul‐14  682  705  ‐23  ‐3,34  1173 1250 77  6,56  449 445  ‐4  ‐0,82 

ago‐14  846  803  43  5,10  1210 1163 ‐47  ‐3,88  559 574  15  2,71 

sep‐14  832  812  20  2,44  1503 1506 3  0,21  585 622  37  6,34 

oct‐14  965  935  30  3,11  1630 1623 ‐7  ‐0,44  594 602  8  1,28 

nov‐14  984  919  65  6,65  1820 1704 ‐116  ‐6,37  604 572  ‐32  ‐5,29 

dic‐14  1064  1132  ‐68  ‐6,38  1785 1891 106  5,96  612 581  ‐31  ‐4,99 

ene‐15  1132  1184  ‐53  ‐4,68  1496 1433 ‐63  ‐4,24  592 557  ‐34  ‐5,77 

feb‐15  876  825  51  5,81  1297 1326 29  2,22  566 579  12  2,19 

mar‐15  959  921  38  3,96  1226 1289 63  5,10  548 512  ‐36  ‐6,61 

abr‐15  764  748  16  2,05  1182 1131 ‐51  ‐4,29  424 418  ‐6  ‐1,46 

may‐15  768  753  15  1,91  1143 1102 ‐41  ‐3,59  452 427  ‐25  ‐5,6 

jun‐15  705  698  7  0,97  1110 1165 56  5,01  425 422  ‐2  ‐0,54 

jul‐15  654  634  20  3,07  1208 1271 63  5,21  450 433  ‐17  ‐3,87 

ago‐15  879  831  48  5,47  1150 1081 ‐69  ‐5,96  549 519  ‐30  ‐5,5 

sep‐15  851  900  ‐49  ‐5,73  1534 1462 ‐72  ‐4,69  612 633  21  3,48 

oct‐15  918  974  ‐56  ‐6,12  1591 1520 ‐71  ‐4,44  601 573  ‐29  ‐4,77 

nov‐15  987  1033  ‐46  ‐4,63  1730 1755 25  1,47  ‐  553  ‐  ‐ 

dic‐15  1061  1126  ‐65  ‐6,09  1810 1832 22  1,22  ‐  584  ‐  ‐ 
Table 26 Measured (M) vs predicted (P) consumption in kWh, difference between them in kWh (Pacc, 

prediction accuracy) and % of prediction accuracy in Eibar Ipurua, Erisono and Aginaga 

 
Figure 53 Measured (M) vs predicted (P) consumption kWh for Erisono (1), Ipurua (2) and Aginaga (3) 

streets in Eibar 
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ARRATE  TIBURCIO  JUAN GUISASOLA 

M P Pacc % M P Pacc % M P Pacc % 

ene‐14  1995  1955 40  2,01  ‐  881 ‐  ‐  5615  5878  263  4,68 

feb‐14  1863  1953 ‐90  ‐4,83  795  781 ‐14  ‐1,76  4735  4454  ‐281  ‐5,93 

mar‐14  1935  2043 ‐108  ‐5,58  790  811 21  2,66  4754  4760  6  0,13 

abr‐14  1720  1610 110  6,40  680  680 0  0,00  4090  3980  ‐110  ‐2,69 

may‐14  1664  1654 10  0,60  627  608 ‐19  ‐3,03  3771  3794  23  0,61 

jun‐14  1471  1449 22  1,50  566  547 ‐19  ‐3,36  3409  3249  ‐160  ‐4,69 

jul‐14  1498  1514 ‐16  ‐1,07  599  625 26  4,34  3608  3661  53  1,47 

ago‐14  1939  1892 47  2,42  612  626 14  2,29  3680  3896  216  5,87 

sep‐14  1940  2005 ‐65  ‐3,35  767  720 ‐47  ‐6,13  4614  4604  ‐10  ‐0,22 

oct‐14  2164  2059 105  4,85  832  870 38  4,57  5005  5241  236  4,72 

nov‐14  2225  2081 144  6,47  859  877 18  2,10  5170  4826  ‐344  ‐6,65 

dic‐14  2415  2266 149  6,17  953  949 ‐4  ‐0,42  5734  5769  35  0,61 

ene‐15  2275  1809 466  20,48 983  942 ‐41  ‐4,17  5436  5224  ‐212  ‐3,9 

feb‐15  1899  2045 ‐146  ‐7,69  827  834 7  0,85  4829  4516  ‐313  ‐6,48 

mar‐15  1928  1739 189  9,80  825  821 ‐4  ‐0,48  4550  4686  136  2,99 

abr‐15  1718  1701 17  0,99  698  689 ‐9  ‐1,29  4075  4015  ‐60  ‐1,47 

may‐15  1688  1783 ‐95  ‐5,63  633  623 ‐10  ‐1,58  3867  3680  ‐187  ‐4,84 

jun‐15  1465  1367 98  6,69  592  557 ‐35  ‐5,91  3458  3326  ‐132  ‐3,82 

jul‐15  1485  1598 ‐113  ‐7,61  607  577 ‐30  ‐4,94  3598  3823  225  6,25 

ago‐15  1925  2023 ‐98  ‐5,09  622  631 9  1,45  3656  3865  209  5,72 

sep‐15  1955  2055 ‐100  ‐5,12  779  757 ‐22  ‐2,82  4608  4447  ‐161  ‐3,49 

oct‐15  2358  2154 204  8,65  832  845 13  1,56  5010  5039  29  0,58 

nov‐15  ‐  2069 ‐  ‐  878  932 54  6,15  5382  5402  20  0,37 

dic‐15  ‐  2492 ‐  ‐  927  880 ‐47  ‐5,07  5602  5839  237  4,23 
Table 27 Measured (M) vs predicted (P) consumption in kWh, difference between them in kWh (Pacc, 

prediction accuracy) and % of prediction accuracy in Eibar, Arrate, Tiburcio and Juan Guisasola 
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Figure 54 Measured (M) vs predicted (P) consumption kWh for Juan Guisasola (1), Arrate (2) and Tiburcio 

(3) streets in Eibar 

 

URKI  URKIKURUTZEKUA  IÑAKI GOENAGA 

M P Pacc % M P Pacc % M P Pacc % 

ene‐14  3835  4082  ‐247  ‐6,44  2212  2125 ‐87  ‐3,93  749  743  ‐6  ‐0,8 

feb‐14  3224  3273  ‐49  ‐1,52  1860  1761 ‐99  ‐5,32  630  661  31  4,92 

mar‐14  3230  3192  38  1,18  1863  1842 ‐21  ‐1,13  631  659  28  4,44 

abr‐14  2778  2927  ‐149  ‐5,36  1603  1555 ‐48  ‐2,99  543  555  12  2,21 

may‐14  2561  2598  ‐37  ‐1,44  1478  1389 ‐89  ‐6,02  500  496  ‐4  ‐0,8 

jun‐14  2315  2432  ‐117  ‐5,05  1336  1277 ‐59  ‐4,42  452  436  ‐16  ‐3,54 

jul‐14  2451  2529  ‐78  ‐3,18  1414  1446 32  2,26  479  464  ‐15  ‐3,13 

ago‐14  2500  2410  90  3,60  1442  1404 ‐38  ‐2,64  488  456  ‐32  ‐6,56 

sep‐14  3134  3337  ‐203  ‐6,48  1808  1751 ‐57  ‐3,15  612  600  ‐12  ‐1,96 

oct‐14  3400  3307  93  2,74  1961  1832 ‐129  ‐6,58  664  673  9  1,36 

nov‐14  3512  3322  190  5,41  2026  2057 31  1,53  686  675  ‐11  ‐1,6 

dic‐14  3895  3920  ‐25  ‐0,64  2247  2123 ‐124  ‐5,52  761  757  ‐4  ‐0,53 

ene‐15  3698  3524  174  4,71  2259  2252 ‐7  ‐0,31  715  728  13  1,82 

feb‐15  3095  3274  ‐179  ‐5,78  1855  1757 ‐98  ‐5,28  639  599  ‐40  ‐6,26 

mar‐15  3369  3359  10  0,30  1831  1871 40  2,18  658  628  ‐30  ‐4,56 

abr‐15  2736  2601  135  4,93  1624  1606 ‐18  ‐1,11  533  545  12  2,25 

may‐15  2662  2485  177  6,65  1418  1333 ‐85  ‐5,99  489  501  12  2,45 

jun‐15  2409  2321  88  3,65  1358  1325 ‐33  ‐2,43  450  455  5  1,11 
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jul‐15  2508  2564  ‐56  ‐2,23  1403  1445 42  2,99  488  462  ‐26  ‐5,33 

ago‐15  2499  2412  87  3,48  1391  1313 ‐78  ‐5,61  491  474  ‐17  ‐3,46 

sep‐15  3062  3198  ‐136  ‐4,44  1882  1927 45  2,39  621  658  37  5,96 

oct‐15  3497  3574  ‐77  ‐2,20  1953  1882 ‐71  ‐3,64  675  664  ‐11  ‐1,63 

nov‐15  3427  3406  21  0,61  1935  1902 ‐33  ‐1,71  677  708  31  4,58 

dic‐15  3786  3642  144  3,80  2314  2467 153  6,61  734  749  15  2,04 
Table 28 Measured (M) vs predicted (P) consumption in kWh, difference between them in kWh (Pacc, 

prediction accuracy) and % of prediction accuracy in Eibar Urki, Urkikurutzekua and Iñaki Goenaga 

 
Figure 55 Measured (M) vs predicted (P) consumption kWh for Urki street (1), Urkikurutzekua Street (2) and 

Iñaki Goenaga Street (3) in Eibar 

So, taking into account the tables show before, the accuracy of the predictions are between [-
7.69%; 20.48%]. However, this high value is isolated, as the next higher value is 9.8%. The reason 
could be due to the fact that this value is calculated between a utility bill data source, which may 
not be as accurate as meters measurements, as this are calculated based on extrapolations.  
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3.3.2 Barcelona 

10 street shops have been selected from the whole amount of facilities where the smart meters have been deployed in Barcelona. The following 
table shows the characteristics of them: 

 

FACILITY ID  ADDRESS  RETROFITTING 

ES0031405260531002HJ  Puigcerdà 257, Barcelona, Barcelona  yes 

ES0031405020118001CD  Provença, 35 local 2,L'Hospitalet de Llobregat, Barcelona  yes 

ES0031405270622001DS  Independencia 78 local 1,L'Hospitalet de Llobregat, Barcelona  yes 

ES0031405119950001MA  Encarnació 25, Barcelona, Barcelona  yes 

ES0031405494594002KV  Primavera 37, L'Hospitalet de Llobregat, Barcelona  yes 

ES0031406110350001KQ  Asturias 8‐10, Sant Boi de Llobregat, Barcelona  no 

ES0031406168497010SN  Rocafort 234, Barcelona, Barcelona  no 

ES0031405492124027HN  Cartagena 263B, Barcelona, Barcelona  no 

ES0031406374491001FT  Noi de sucre 34, Viladecans, Barcelona  no 

ES0031406043272002DE  Sant gabriel 4‐6, Esplugues de Llobregat, Barcelona  no 

Table 29 List of Barcelona facilities for predictions 

Following, it is shown the data regarding the real consumption and the expected consumption in kWh for both facilities where a retrofitting action 
has taken place and where not along with several graphics. The retrofitting actions in the selected facilities took place in February 2015. 

M stands for the real measured consumption and P for the average scenario of the predictions made. 
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3.3.3 Barcelona 

There have been selected 10 street shops from the whole amount of facilities where the smart 
meters have been deployed in Barcelona. The following table shows the characteristics of them: 

 

FACILITY ID  ADDRESS  RETROFITTING 

ES0031405260531002HJ  Puigcerdà 257, Barcelona, Barcelona  yes 

ES0031405020118001CD  Provença, 35 local 2,L'Hospitalet de Llobregat, Barcelona  yes 

ES0031405270622001DS  Independencia 78 local 1,L'Hospitalet de Llobregat, Barcelona  yes 

ES0031405119950001MA  Encarnació 25, Barcelona, Barcelona  yes 

ES0031405494594002KV  Primavera 37, L'Hospitalet de Llobregat, Barcelona  yes 

ES0031406110350001KQ  Asturias 8‐10, Sant Boi de Llobregat, Barcelona  no 

ES0031406168497010SN  Rocafort 234, Barcelona, Barcelona  no 

ES0031405492124027HN  Cartagena 263B, Barcelona, Barcelona  no 

ES0031406374491001FT  Noi de sucre 34, Viladecans, Barcelona  no 

ES0031406043272002DE  Sant gabriel 4‐6, Esplugues de Llobregat, Barcelona  no 

Table 30 List of Barcelona facilities for predictions 

Following, it is shown the data regarding the real consumption and the expected consumption in 
kWh for both facilities where a retrofitting action has taken place and where not along with several 
graphics. The retrofitting actions in the selected facilities took place in February 2015. 

M stands for the real measured consumption and P for the average scenario of the predictions 
made. 
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Retrofitted:  

 

ES0031405260531002HJ ES0031405020118001CD ES0031405270622001DS ES0031405119950001MA ES0031405494594002KV 
M P Pacc % M P Pacc % M P Pacc % M P Pacc % M P Pacc % 

ene-14 731 768 -37 -5,06 262 246 -16 -6,11 150 152 2 1,33 532 538 -6 -1,13 605 635 -30 -4,96 

feb-14 814 768 46 5,65 252 259 7 2,78 156 148 -8 -5,13 578 548 30 5,19 615 603 12 1,95 

mar-14 827 782 45 5,44 238 240 2 0,84 156 159 3 1,92 595 575 20 3,36 607 615 -8 -1,32 

abr-14 858 822 36 4,20 215 207 -8 -3,72 161 160 -1 -0,62 621 661 -40 -6,44 523 538 -15 -2,87 

may-14 893 924 -31 -3,47 220 222 2 0,91 149 151 2 1,34 589 550 39 6,62 554 571 -17 -3,07 

jun-14 959 1000 -41 -4,28 212 217 5 2,36 146 154 8 5,48 578 549 29 5,02 549 531 18 3,28 

jul-14 942 1000 -58 -6,16 214 205 -9 -4,21 163 170 7 4,29 581 600 -19 -3,27 604 577 27 4,47 

ago-14 831 803 28 3,37 190 196 6 3,16 154 146 -8 -5,19 542 521 21 3,87 541 538 3 0,55 

sep-14 833 878 -45 -5,40 206 215 9 4,37 151 159 8 5,3 591 587 4 0,68 600 589 11 1,83 

oct-14 768 752 16 2,08 193 199 6 3,11 151 160 9 5,96 557 543 14 2,51 608 574 34 5,59 

nov-14 728 704 24 3,30 197 206 9 4,57 143 142 -1 -0,7 532 498 34 6,39 622 586 36 5,79 

dic-14 680 689 -9 -1,32 182 184 2 1,10 140 143 3 2,14 551 573 -22 -3,99 581 616 -35 -6,02 

ene-15 679 679 0 0,00 179 173 -6 -3,35 156 158 2 1,28 624 609 15 2,40 585 615 -30 -5,13 

feb-15 550 566 -16 -2,91 142 137 -5 -3,52 119 111 -8 -6,72 451 468 -17 -3,77 480 465 15 3,13 

mar-15 594 574 20 3,37 133 138 5 3,76 110 109 -1 -0,91 445 430 15 3,37 474 465 9 1,90 

abr-15 566 585 -19 -3,36 135 144 9 6,67 97 93 -4 -4,12 380 387 -7 -1,84 443 446 -3 -0,68 

may-15 538 537 1 0,19 133 135 2 1,50 88 82 -6 -6,82 389 414 -25 -6,43 451 427 24 5,32 

jun-15 532 512 20 3,76 140 147 7 5,00 94 93 -1 -1,06 395 391 4 1,01 480 455 25 5,21 

jul-15 534 565 -31 -5,81 160 155 -5 -3,13 103 99 -4 -3,88 378 375 3 0,79 488 460 28 5,74 

ago-15 494 491 3 0,61 145 151 6 4,14 89 85 -4 -4,49 358 345 13 3,63 429 452 -23 -5,36 

sep-15 489 511 -22 -4,50 156 161 5 3,21 102 107 5 4,9 363 367 -4 -1,10 464 453 11 2,37 

oct-15 472 465 7 1,48 163 168 5 3,07 112 117 5 4,46 333 313 20 6,01 488 459 29 5,94 

nov-15 413 404 9 2,18 166 163 -3 -1,81 102 99 -3 -2,94 331 323 8 2,42 477 463 14 2,94 
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dic-15 358 369 -11 -3,07 167 159 -8 -4,79 103 98 -5 -4,85 300 285 15 5,00 483 466 17 3,52 
Table 31 Measured (M) vs predicted (P) consumption in kWh, difference between them in kWh (Pacc, prediction accuracy) and % of prediction accuracy for 

retrofitted shops in Barcelona 

 
Figure 56 Measured (M) vs predicted (P) consumption kWh for ES0031405260531002HJ
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Figure 57 Measured (M) vs predicted (P) consumption kWh for ES0031405020118001CD 

 
Figure 58 Measured (M) vs predicted (P) consumption kWh for ES0031405270622001DS 
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Figure 59 Measured (M) vs predicted (P) consumption kWh for ES0031405119950001MA 

 
Figure 60 Measured (M) vs predicted (P) consumption kWh for ES0031405494594002KV 
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Regarding the figures after retrofitting actions, next table summarizes all the data: 

 

ES0031405260531002HJ  ES0031405020118001CD  ES0031405270622001DS  ES0031405119950001MA  ES0031405494594002KV 

M P Pacc % M P Pacc % M P Pacc % M P Pacc % M P Pacc % 

February  264  202  62  ‐0,35  110  122  ‐12  ‐0,71  37  37  0  1,00  127  80  47  ‐0,57  135  138  ‐3  1,25 

March  233  208  25  0,44  105  102  3  2,50  46  50  ‐4  ‐0,33  150  145  5  0,75  133  150  ‐17  ‐1,13 

April  292  237  55  ‐0,53  80  63  17  ‐1,13  64  67  ‐3  4,00  241  274  ‐33  0,18  80  92  ‐12  0,20 

May  355  387  ‐32  ‐0,03  87  87  0  1,00  61  69  ‐8  ‐3,00  200  136  64  ‐0,64  103  144  ‐41  ‐1,41 

June  427  488  ‐61  ‐0,49  72  70  2  1,40  52  61  ‐9  ‐0,13  183  158  25  0,14  69  76  ‐7  1,39 

July  408  435  ‐27  0,53  54  50  4  0,56  60  71  ‐11  ‐0,57  203  225  ‐22  ‐0,16  116  117  ‐1  1,04 

August  337  312  25  0,11  45  45  0  1,00  65  61  4  0,50  184  176  8  0,62  112  86  26  ‐7,67 

September  344  367  ‐23  0,49  50  54  ‐4  0,56  49  52  ‐3  0,63  228  220  8  ‐1,00  136  136  0  1,00 

October  296  287  9  0,44  30  31  ‐1  0,83  39  43  ‐4  0,56  224  230  ‐6  1,43  120  115  5  0,85 

November  315  300  15  0,38  31  43  ‐12  ‐0,33  41  43  ‐2  3,00  201  175  26  0,24  145  123  22  0,39 

December  322  320  2  1,22  15  25  ‐10  ‐4,00  37  45  ‐8  ‐1,67  251  288  ‐37  ‐0,68  98  150  ‐52  ‐0,49 
Table 32 Real savings (M), predicted savings (P), predicted savings accuracy (Pacc) and predicted savings accuracy % in Barcelona 

Non retrofitted: 

 

ES0031406110350001KQ  ES0031406168497010SN  ES0031405492124027HN  ES0031406374491001FT  ES0031406043272002DE 

M P Dif % M P Dif % M P Dif % M  P  Dif % M  P  Dif % 

ene‐14  2478 2587  ‐109  ‐4,40 236  223 ‐13  ‐5,51  392 391 ‐1  ‐0,26 342  352 ‐10 ‐2,92 280  290 ‐10 ‐3,57 

feb‐14  2402 2406  ‐4  ‐0,17 233  224 ‐9  ‐3,86  397 388 ‐9  ‐2,27 359  382 ‐23 ‐6,41 293  283 10 3,41 

mar‐14  2462 2570  ‐108  ‐4,39 212  198 ‐14  ‐6,60  400 403 3  0,75 332  338 ‐6 ‐1,81 300  305 ‐5 ‐1,67 

abr‐14  2111 2035  76  3,60 191  186 ‐5  ‐2,62  372 396 24  6,45 343  335 8 2,33 286  295 ‐9 ‐3,15 

may‐14  1960 1973  ‐13  ‐0,66 201  201 0  0,00  342 335 ‐7  ‐2,05 347  352 ‐5 ‐1,44 283  285 ‐2 ‐0,71 

jun‐14  1912 1864  48  2,51 204 193 ‐11  ‐5,39  355 363 8  2,25 390  401 ‐11 ‐2,82 276  271 5 1,81 
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jul‐14  2049 2000  49  2,39 195 185 ‐10  ‐5,13  359 348 ‐11  ‐3,06 430  447 ‐17 ‐3,95 290  285 5 1,72 

ago‐14  1659 1711  ‐52  ‐3,13 182 179 ‐3  ‐1,65  324 341 17  5,25 347  359 ‐12 ‐3,46 255  248 7 2,75 

sep‐14  1723 1784  ‐61  ‐3,54 181 172 ‐9  ‐4,97  329 333 4  1,22 350  327 23 6,57 272  289 ‐17 ‐6,25 

oct‐14  1764 1819  ‐55  ‐3,12 182 177 ‐5  ‐2,75  351 341 ‐10  ‐2,85 369  369 0 0,00 271  275 ‐4 ‐1,48 

nov‐14  1764 1801  ‐37  ‐2,10 188 176 ‐12  ‐6,38  351 347 ‐4  ‐1,14 335  331 4 1,19 248  250 ‐2 ‐0,81 

dic‐14  1792 1851  ‐59  ‐3,29 164 156 ‐8  ‐4,88  365 342 ‐23  ‐6,3 296  286 10 3,38 231  218 13 5,63 

ene‐15  1850 1898  ‐48  ‐2,59 168 168 0  0,00  356 334 ‐22  ‐6,18 291  283 8 2,75 248  248 0 0,00 

feb‐15  2004 2001  3  0,15 173 174 1  0,58  399 392 ‐7  ‐1,75 328  312 16 4,88 242  226 16 6,61 

mar‐15  1884 1995  ‐111  ‐5,89 190 197 7  3,68  366 387 21  5,74 340  341 ‐1 ‐0,29 252  254 ‐2 ‐0,79 

abr‐15  1746 1666  80  4,58 187 195 8  4,28  337 319 ‐18  ‐5,34 323  304 19 5,88 237  242 ‐5 ‐2,11 

may‐15  1841 1746  95  5,16 199 210 11  5,53  333 317 ‐16  ‐4,8 337  323 14 4,15 229  219 10 4,37 

jun‐15  2021 1946  75  3,71 224 217 ‐7  ‐3,13  321 337 16  4,98 350  343 7 2,00 255  254 1 0,39 

jul‐15  2179 2213  ‐34  ‐1,56 254 238 ‐16  ‐6,30  359 335 ‐24  ‐6,69 383  407 ‐24 ‐6,27 289  295 ‐6 ‐2,08 

ago‐15  1768 1694  74  4,19 230 219 ‐11  ‐4,78  283 283 0  0 321  314 7 2,18 255  259 ‐4 ‐1,57 

sep‐15  1732 1762  ‐30  ‐1,73 243 240 ‐3  ‐1,23  298 317 19  6,38 334  319 15 4,49 251  243 8 3,19 

oct‐15  1818 1712  106  5,83 251 240 ‐11  ‐4,38  277 261 ‐16  ‐5,78 318  320 ‐2 ‐0,63 235  243 ‐8 ‐3,40 

nov‐15  1677 1705  ‐28  ‐1,67 254 240 ‐14  ‐5,51  271 253 ‐18  ‐6,64 331  353 ‐22 ‐6,65 201  189 12 5,97 

dic‐15  1601 1691  ‐90  ‐5,62 231 220 ‐11  ‐4,76  279 262 ‐17  ‐6,09 337  341 ‐4 ‐1,19 181  190 ‐9 ‐4,97 
Table 33 Measured (M) vs predicted (P) consumption in kWh, difference between them in kWh (Pacc, prediction accuracy) and % of prediction accuracy for non-

retrofitted shops in Barcelona
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Figure 61 Measured (M) vs predicted (P) consumption kWh for 

 
Figure 62 Measured (M) vs predicted (P) consumption kWh for 
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Figure 63 Measured (M) vs predicted (P) consumption kWh for 

 
Figure 64 Measured (M) vs predicted (P) consumption kWh for 
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Figure 65 Measured (M) vs predicted (P) consumption kWh for 

Therefore, it is possible to assume that the percentage of accuracy for the consumption predictions 
is the confidence interval between [-6.82%, 6.67%] and the percentage for the savings is between 
[-7.67%,4%] been these results good enough to be accepted. Note than in Barcelona’s case the % 
of difference between savings is larger than in Eibar due of the profile of the consumption curve 
compared with the Eibar one that is very flat. 
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4 Conclusions 

4.1 Suitability of the Decision Support - Kalundborg 

The DaaS-platform has all in all met its preceding requirement specification, and the partners’ 
evaluation of the platform supports this statement. The platform hence supports the decision-
making to the extent that was expected. Partners from the two other pilot sites tell that they would 
base decisions on output from Kalundborg, especially if the situations were comparable. This is a 
strong output of the URB-Grade project as the potentials of basing decisions based on analysis or 
predictions in other pilot sites was one of the important things that the partners set out to explore.  

Before the project, the utility companies approach to business development was primarily driven by 
technology and quantitative data. An important learning point was, however, how the user-driven 
approach to smart city projects that The Alexandra Institute provided to the project revealed new 
business opportunities.  

Also, another valuable lesson for the partners was their being part of a large project as URB-
Grade. The access to knowledge, ‘a gaze into the crystal ball’ and parallel experiences is unique, 
they state, as well as the experimenting approach to new markets and technologies. Moreover, the 
project has ‘forced’ the companies and the municipality to work together and share information and 
data that they normally wouldn’t have shared. And this is a very important step towards the 
successful smart city, they agree. 

The municipality of Kalundborg mentions the DaaS-initiative as a baseline for forming a future set 
of citizens services that will in the end support the city of Kalundborg’s strategy for social 
responsibility and thereby help the city attract new citizens. 

During the project the partners have gained much more knowledge of the possibilities and 
business potential that working with real-time data provides. Based on the learning points of the 
URB-Grade project the partners have collectively initiated a process to join forces and apply for 
resources to set up a so-called Living Lab in the village Svebølle 

4.2 Suitability of the Decision Support – Barcelona 

The DaaS-platform has overall met its preceding requirement specification, and the partners’ 
evaluation of the platform supports this statement. The platform hence supports the decision-
making to the extent that was expected. On top of this, during the project the partners have gained 
much more knowledge and business potential due to work done developing the project.  

These learning points have raised new insights and needs which have been used to developed 
new products and services such as SIGUE+E (monitoring systems) by Fenie Energia. 

As the project was being developed, the partners realise that some requirements changed 
because some issues weren’t detected. This produced new refocus of the requirements. A very 
valuable aspect of the process of decision-making is the ability to learn from other companies’ 
experiences.  

Regarding future perspectives of the URB-Grade project, the consortium has realised that the 
DaaS platform is not ready to go to market as it doesn’t have all the features of the initial design 
deployed. These features make it competitive against other available options. 

This is a good opportunity to create another project (either European funds or private) taking the 
DaaS platform as an initial point to implement it in many more pilots. It would be a more market-
focus project, using the platform (incomplete) to test it in field and improve it with knowledge 
acquired through experience. At this point, if the project is implemented in many cities it will 
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become a necessary tool for business development departments of many companies in energy 
efficiency. 

4.3 Total cost of operation  

The project has been validated in the biggest Pilot Site from a deployment point of view, but the 
cost of operation is slightly similar between pilots because the necessary activities are almost the 
same (telephone connexion costs, Gateway Hardware and Software Maintenance, User tool 
support….). Hence it can be concluded that the cost of operation of whole project are validated. 

Following the Discounted Cash Flow model, the benefits that the tool can give to the District (city) 
are bigger than the total operation costs. But it is important to apply the solutions, energy saving 
measures, business opportunities or training strategies in each pilot in order to justify the costs 
incurred during the implementation. 

4.4 The potential energy savings (TEK) 

The potential energy savings of the platform was validated in Eibar and Barcelona pilot sites 
through the IPMV protocol described before. With this method, the consortium was able to confirm 
that the predictions performed by the platform are within an acceptable range of % for predicted 
savings accuracy (between [-1.05%, 1.03%] in Eibar, and between [-7.67%,4%]  in Barcelona ) and 
accuracy of the predictions (between [-7.69%; 9.8%] in Eibar and between [-6.82%, 6.67%] in 
Barcelona). 

However, it seems that the predictions accuracy are strongly related to the accuracy of the data 
obtained from the data sources. 
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5 Appendix 

5.1 Interview guide – water softening 

The interview begun with a short explanation of the study and why we make interviews. As part of 
this we refer to the questionnaire, as all the respondents know the study from their participation in 
the survey.  

 

Interviewer and time/date  

Name  

Age  

Other persons in your household?  

Your occupation and education, if any  

 

How do you use water in your 
household? 

 

Do you have any rules as to how you use 
water in your home (for example: take 
shorter showers, do not leave the water 
running while you brush your teeth, etc.). 

Why / why not?  

 

Do you talk to your children (or each 
other if you are in a relationship) about 
water consumption? 

Why / why not? 

 

How do you experience your water 
quality? 

 

What gives you that experience? (taste, 
amount of limescale, hardness/softness, 
what you have heard about the water, 
etc.).  

 

Is your water different from water 
elsewhere, for example in Funen or in 
Jutland? (ask if they have family or 
friends in other parts of the country). 

 

Explain in what way their water is 
different and how they experience it.  
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Is their water of better or poorer quality 
than yours? 

Do you know what I’m talking about if I 
ask questionsabout water hardness in 
your district? Do you think about it in your 
everyday lives – and how? 

 

How important is water hardness to you?  

Kalundborg municipality has 
experimented with water softening in a 
particular district. Are you aware if you 
live in the district where the water has 
been softened?  

Why / why not? 

 

Have you recently changed the amount 
of detergent you use in your washing 
machine? 
Why / why not? 

 

Have you recently changed the amount 
of detergent you use in your dishwasher?
Why / why not? 

 

Have you experienced that you need to 
use more / less shampoo when you wash 
your hair? 

 

Have you experienced a different taste in 
your tap water? 

 

Have you experienced that you need to 
descale your electric water boiler more / 
less frequently? 

 

What do you think about Kalundborg 
municipality’s experiment to soften the 
water? 

Would you like the experiment to be 
expanded to the entire municipality? 

 

Table 34 Interview guide – water softening 
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5.2 Interview guide – tablet app – The Green Family 

 

The interview begun with a short explanation of the study, and why we make the interviews. As 
part of this we refer to the mail send out by SEAS-NVE inviting people to sign up and use the tablet 
app.  

 

Interviewer and time/date  

Name  

Age  

Other persons in your household?  

Your occupation and education, if any  

 

How do you use electricity, water and 
heating in your household? (the question 
is broadly phrased but we can hear what 
they put emphasis on).  

 

Do you have any rules as to how you use 
electricity, water and heating in your 
household? (for example: take shorter 
showers, turn off the light, etc.). 

Why / why not? 

 

Do you talk to your children (or each 
other if you are in a relationship) about 
using electricity, water, heating?
Why / why not? 

 

 

Have you, in your family, tried out The 
Green Family app from SEAS-NVE? 

 

Tell us about your experiences with the 
app. 

 

How did you hear about it?  

What made you want to try the app?  

What was your experience when you 
started using the app and entered your 
details? 

 

Who in your family was involved? And 
why? Did you notice any differences in 
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their degree of enthusiasm?
Why / why not, do you think? 

Has the app made you talk about energy 
use? 

What have you talked about? 

What did that bring about – have you 
changed any habits? 

 

Have you used some features in the app 
more than others? 

 

What does it mean to you to be able to 
compare your consumption with that of a 
similar family? 

 

Have you used the app’s savings target 
feature that allows you to enter a figure 
for how much you want to save?
What was your experience? 

 

Have you used the app’s steps to be 
taken feature? 

What was your experience? 

 

Have you had a look at the green advice 
feature? 

What was your experience? 

 

Have you followed up on your energy 
use? 

 

Any suggestions for improvement / 
changes? 

 

Would you keep using the app? 

 

Would you recommend it to others? 

 

Table 35 Interview guide – tablet app – The Green Family 
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5.3 Interview guide – URB-Grade project participants from Kalundborg 

 

If you were to present the project to the 
mayor, what would you tell him/her?  

 

What made you interested in the project 
to begin with? 

 

What questions did you want an answer 
to? 

 

What was the vision that you wanted to 
test with this project? 

 

Has the vision for the project evolved 
during the process? 

 

More specifically, you have decided to 
work with: 

 Energy consumption 
(refrigerators) 

 Water experience (descaling 
device) 

 Energy behaviour (mobile app) 

What value does this bring to your 
organisation? 

 

What creates value in particular? 

 To the municipality (in terms of 
good service, transparency, etc.) 

 To a company such as SEA 
(commercial services) 

 To the citizens (supporting 
everyday life; getting the help you 
need) 

 

What concrete results have you achieved 
by establishing this consortium instead of 
doing it yourself? In other words: what 
would the result have been if you hadn’t 
been part of URBG? 

 

What long-term perspectives do you see 
in URBG? 

 

How exactly is URBG to be continued in 
Living Lab Svebølle? 

 

What benefits have you had from 
participating?  

 

What have you learned from being part 
of the project? 
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Do you see new business opportunities?  

What new competences do you need to 
understand future customer and market 
requirements? 

 

If you were to take part in designing the 
process/project, how would you do it 
today? What would you focus on in 
particular? 

 

What potential do you see for smart city 
activities in your organisation (please 
give some examples, if possible). 

 

If you were to present the project to the 
mayor, what would you tell him/her? 

 

Table 36 Interview guide – URB-Grade project participants from Kalundborg 
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5.4 Interview guide – URB-Grade project participants from Barcelona 
and Eibar 

 

How was it before? Challenges 

 

 

Who is going to use the DaaS platform 
and how will it make a difference to 
them? 

 

What difference does it make to be 
able to Profile a district? 

 

 

What difference does it make to be 
able to do analysis 

 

What difference does it make to be 
able to do predictions 

 

If you see result from other pilot site 
would you use it as a basis of a 
decision at your site? 

What would be required if you should 
base decisions on results from other 
pilot sites? 

 

Do you see new business 
opportunities? 

 

How do the users perceive the DaaS 
platform? 

 

If you were to present the project to the 
mayor, what would you tell  

 

Table 37 Interview guide – URB-Grade project participants from Barcelona and Eibar 


