%, POWERPOOR

Empowering Energy Poor Citizens through Joint Energy Initiatives

The POWER-ACT Tool

Working on the ground with energy-poor households and policymakers
to mitigate energy poverty levels.

April 2021

WWW.powerpoor.eu


http://www.powerpoor.eu/

¥. POWERPOOR

Publishedin April 2021 by POWERPOOR.
©POWERPOOR, 2021.

All rights reserved. Reproduction is authorised provided the source is
acknowledged.

All of POWERPOOR's reports, analysis and evidence can be accessed from
www.powerpoor.eu. The sole responsibility for the content of this publication lies
with the authors.

Copyright message (only for public reports)

This report, if not confidential, is licensed under a Creative Commons Attribution
4.0 International License (CC BY 4.0); a copy is available here:

https://creativecommons.org/licenses/by/4.0/.

Disclaimer

The information, documentation and figures in this deliverable are written by the
POWERPOOR project consortium under EC grantagreement 890437 and do not
necessarily reflect the views of the European Commission. The European
Commission is not liable for any use that may be made of the information
contained herein.



https://creativecommons.org/licenses/by/4.0/

D2.3: POWERPOORThe POWER-ACT tool

Work Package 2: Tools and methods for
mitigating household energy poverty

Deliverable D2.3: The POWER-ACT tool

Leader Organisation:

Type (distribution level):

Report author(s):

Report contributor(s):

Reviewer(s):

April 2021

NTUA

Public

George
Konstantopoulos
(NTUA)

Eleni Kanellou
(NTUA)

All partners

Alice Corovessi
(INZEB)

Ana Rita Antunes
(Coopérnico)
Vaggelis Marinakis
(NTUA)



1 POOR

Table Of CONTENLES ...ttt ettt e be e st e ae e s b e saneebeesneeennees 4
Table Of TABIES ... e 4
TADIE OF FIQUIES ettt sttt e e st e e sba e e ssbaeessbaeessbaeessbaeesabeaenn 5
Table of @abDreVIatioNs ......coiiiii e 6
LI g L oY [¥ ot f o] o HS PSP P O PR USRS 7
1.1 PUMPOSE & SCOPE ...eiiiiiiiiiiiiiiee ettt sttt bee e s s rae e e s sbae e e s s nbaee s s snnns 8
1.2 Structure of the dOCUMENT .......ooiii e 8
2. Stepwise instructions for using the POWER-ACT t0Ol.....ccccevvieiriieeniieeniieenieesieee e 9
2.1 ACCESSING the OO0 c.ueeiiiiiiiee et 9
2.2 Creating @N @CCOUNT ......uiiiieiiieeeenireeeeeriiteeeessrteeeesireeeessnreeessssbeeeesssssaeesssssnneesssnseneens 10
2.3 Starting @n @SSESSIMENT ......iiiiiiiieeeiriireeeerirree e e srreeessireeesssbteeesssaraeessssaeeesssnsseeens 12
2.4 BUIldING SEIECTION ..eeiuiiiieiiieeieeeteeeteeee ettt st e e e sbe e e abeeesanees 12
2.5 Additional building informMation .........cccceeriieiieiieieee e 13
2.6 Heating fuel CONSUMPLION ..ocviiiiiieiiieeieeeee et 14
2.7 Air-conditioning OPeratioN....cccciccieiriieiniieeeriee ettt e sre e sbe e saae e sbaeesans 14
2.8  Electric appliances information ........coccoeeveriiiniineniiceeeeeeeee e 15
2.9 RESUILS PAQE c..uviiiiiiiciieestte ettt ettt et bae e st e e sbae e sbae e saba e e saba e e sbaeesaees 15
2.10 Reviewing previous aSSESSMENTS .......uveieriiieeeeriieeeenrirreeeesireeeessrreeesssareeeesssssseeens 16
3. Delving into the POWER-ACT SCOIE ..cccuteiiuiieriieeeiieeniireeesireeesireessiteessneeessseeessnseessnsessns 17
3.7 THe POWER-ACT SCOI@....iiiiiiieeiieeitesite st e steesite st e seeesbe e bt e sbeesaeessseesaneesbeesaseennees 17
3.2 DEfiNITIONS ettt s aees 18
3.3 Selection Of QUESTIONS ...coouiiiiiiiiiiececette ettt s esba e sane 19
3.4 Calculation of the POWER-ACT SCOME ....ccceeruierueeriieiienieeniteeieesieessveesateesreesaeesnaees 19
4. CONCIUSIONS ..ttt ettt ettt ae e s e se e e st e s seeeneesaneeneennee 21
BibD i OGraPNY ittt e s e s b e e s bb e e s baeesrae s 22
TABLE 1: CLASSIFICATION OF THE POWER-ACT USERS ....eeutiutiiteiieitetetet ettt estesaesne s s snesne s sne s snesnesnesnssneeneene 17



D2.3: POWERPOORThe POWER-ACT tool

Table of Figures

FIGURE 1: THE THREE TOOLS AS THEY ARE DISPLAYED IN THE POWERPOOR WEBSITE.....ccuceiteeiireenieeieseesieessesseseessessesseessesnnes 7
FIGURE 2 ACCESSING THE POWERPOOR-TOOLKIT ....utteeuteeeueeeieteeseeeteeeteeeeeesutessseesseesseesaseesseesaeeesseesseesseesaseesseenasesaneesan 9
FIGURE 3 VIEW OF THE TOOLS IN THE STAND-ALONE W EBPAGE. ..c.vtesteeterueessereesseensesssessesseessesnsesseessesnsesnsessesssesnsessesssesnsesseens 10
FIGURE 4 NAVIGATING THROUGH THE REGISTRATION ...uvteuvtrueesueesseseesseesseessessessessesssesssessesssesssesnsessesssesnsessesssesnsessessseensesneens 11
FIGURE 5 FILLING IN REGISTRATION INFORMATION ..eeeeueeeaueeraneerseeneeesseeesnsesaneesaseesseesnsesansesansesaseesaseesasessnsessnessasessaneesaneesasees 11
FIGURE 6 NAVIGATING TO THE POWER-ACT TOOL ..c.uteuieriiieniteireseesstesite e ssesstessessesssessessessesaeessesanesanesnessesanesanesssensesnnens 12
FIGURE 7 BUILDING SELECTION FIELDS . wveruvesueesserserseesseensesseessessesssesnsesseessessesssensesssesnsesseensesnsesseessesnsesnnesseessesnsesseessesnsesseens 12
FIGURE 8 ADD A NEW BUILDING FIELD...uuteeveerseesuseenueesaseesausesassesaseesnseaansesaneesaseesaseesaseesnsessnseesseesaseesaseesaseesnseesneesaseesaseesnsens 13
FIGURE O ADDING BUILDING INFORMATION ...ceiuvteeuseenueeeaueesastesstessseesseesnsessnsesaseesnseesseesnsessssesssessnseesasessaseesaseessessseesaseesasens 13
FIGURE 10 FILLING IN HEATING FUEL CONSUMPTION DATA .cuuuteeuteeueenueeanueesastessueessseesseesnsessnsessseesseesaseesaseessesssessaseesaseesanees 14
FIGURE 11 AIR-CONDITIONING OPERATION PAGE ...euterutesereesueessessesseesseessessesssessesssesssessesssesnsesseessesssessessesssessesseessesnsessenns 14
FIGURE 12 ELECTRIC APPLIANCES SELECTION FIELDS w.uveeuteseeuvesseesserssesseesseessessesssessesssesssessesssessesseessesssessessesssessessessseenseseens 15
FIGURE 13 RESULTS PAGE .cuvteutirutesueestestesteesseessesutesstessessesseessesasesssesssensesssesasensesssesssensesssessesseessesnsessessesnsessesseessesnsesneens 15
FIGURE 14 REVIEWING EXISTING ASSESSMENTS VIA “VULNERABILITY ASSESSMENTS” TAB ..uvvvveurereseereeressssssessesssesessesenes 16



o E—

Table of abbreviations

Abbreviation Explanation
_ European Commission

EC
EU European Union
WP

Work Package number x
Deliverable number y belonging to WPx




D2.3: POWERPOORThe POWER-ACT tool

1. Introduction

POWERPOOR aims at developing support programmes/schemes to support citizens
suffering from energy poverty and to encourage them to use alternative financing
schemes (e.qg., establishing energy communities/cooperatives, or using crowdfunding).
POWERPOOR will facilitate experience and knowledge sharing, as well as the
implementation of small-scale energy efficiency interventions and the installation of
renewable energy sources, increasing the active participation of citizens prompting
them to take part in joint energy initiatives and innovative financing schemes.

Within the course of the project, pilot energy poverty support programmes/schemes will
be designed, developed, and implemented in eight different countries across Europe,
namely Bulgaria, Croatia, Estonia, Greece, Hungary, Latvia, Portugal, and Spain, led by a
network of trained and certified Energy Supporters and Mentors. The Energy Supporters
and Mentors will support households suffering from energy poverty. The former will
mainly support citizens to plan and implement energy efficiency interventions (both of
small and large scale), the latter to participate in joint energy initiatives such as energy
communities or cooperatives and to organise crowdfunding campaigns. Citizens
suffering from energy poverty will be supported through various planned activities, as
well through the establishment of Local Energy Poverty Offices, and through the uptake
of ICT-driven tools included in the Energy Poverty Mitigation Toolkit. Three tools are
being developed to support this whole process.

0o The POWER TARGET tool follows a data-driven approach aiming at supporting
local and regional authorities to identify citizens suffering from energy poverty
as well as groups or communities suffering from the phenomenon. This tool will
use qualitative and quantitative indicators, such as energy-related data, building
characteristics and other sociodemographic data. More information can be found
in D2.1.

o The POWER ACT tool will be a citizen centred application, utilised by citizens to
facilitate behaviour change and support them in implementing energy efficiency
measures. The rationale behind the POWER ACT tool will be presented in the
deliverable at hand.

o The POWER FUND tool will provide citizens with information on funding
opportunities for a variety of projects that can help alleviate energy poverty,
including: (a) an on-line marketplace for becoming a member of or creating an
energy community/cooperative; and (b) information on how to organise
crowdfunding campaigns. More information can be found in D2.4.

POWER TARGET POWER ACT POWER FUND

(]
7N

- () £k

Figure 1: Thethree tools as they are displayed in the POWERPOOR website
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1.1 Purpose & Scope

The purpose of this document is to delve into the POWER-ACT tool. In particular, the
functionalities of the POWER-ACT tool will be described by providing a guidebook of how
to optimally use the tool and by also describing the methodology employed to provide
the users with a list of proposed behavioural changes they can implement to improve
their energy efficiency, by implementing small scale energy efficiency measures and by
lowering their energy expenses. Within this document, step by step instructions for the
tool's optimal usage are presented. Then the methodology and rationale behind POWER-
ACT are given.

1.2 Structure of the document
The structure of this document is as follows:
0 Section 2 describes the stepwise guidelines to optimally use the POWER-ACT tool.

0 Section 3 describes the literature and assumptions that the POWER-ACT tool is
based on

o Section 4 concludes the deliverable at hand.
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2. Stepwise instructions for using the POWER-ACT tool

2.1 Accessing the tool

The POWER-ACT tool is accessible via the POWER-POOR website! or via the stand-alone,
dedicated webpage? that includes the toolkit. On the website, users can navigate to the
tools’ page by clicking on the respective category on the navigation bar that lands the
user to the respective page as depicted below. A shortcut to the tools’ page has been
also added in the project’'s website homepage.

__________________

ABOUT | TOOLKIT | LIBRARY I STAKEHOLDERS ] NEWS & EVENTS | COMMUNICATION

Energy Poverty Mitigation
Toolkit

The POWERPOOR Energy Poverty Mitigation Toolkit aims at providing an integrated solution to users and supporting them at identifying whether they
suffer from energy poverty. In case they do the tool can propose changes (behavioral or low cost energy efficiency interventions) they can take to
improve their well being. Finally, the tool can propose customised solutions regarding their funding propesing the users’ in
innovative funding schemes such as crowdfunding or participation in energy cooperatives. Find cut more!

POWER TARGET POWER ACT POWER FUND
[ ®
rd R\
-}“ - k ® ®
NS s
' -
OPEN TOOL OPEN TOOL OPEN TOOL

Stay Connected

B | have read and agree to the privacy & cookies policy

5—"’. ..P-QEEBE_O.QB - ittt eyt Privacy & Cookies palicy  Contactus

Figure 2 Accessingthe POWERPOOR-Toolkit

! www.powerpoor.eu
2 http://powerpoor.epu.ntua.gr/powerpoor-toolkit/
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Aview of the standalone webpage of the POWERPOOR toolkitis depicted below.
% POWER POOR toouit Wone  Ab  Tods ™ FAQ  login | Engish v

Energy poverty mitigation tools
for the POWERPOOR initiative

© have questions?
learn mor he U
¥ lea ore about the tools read the FAQ

WHAT'S IN THE
POWERPOOR TOOLKIT

The main objective of POWERPOOR is to develop support programmes/schemes for
energy poor citizens and the use of schemes (e.g.
energy ’ crowd funding)

Enpower energy poor citizens
t0 understand their energy

| POWER-TARGET

Target energy poor citizens
using a data-driven approach

dat bllows for the usage, the benefits associated
identification of energy poor from implementing enenty
lten, comminunkies. efficient interventions and

5t abl
neighbourhoods or districts form instaling renewable

energy

Communicate innovative An Energy Poverty Guidebook
financing opportunities to for Energy Planning for
address energy poverty and incorporating energy poverty
engage citizens mitigation actions in

Sustainable Energy and Climate
Action Plans (SECAPS)

Figure 3 View of thetools in thestand-alone webpage.
2.2 Creating an account

Before the user can take the POWER-ACT assessment survey to receive personalised
suggestions to improve their energy spending and/or reduce their energy expenses,
they need to create an account as depicted below.

10
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35, POWER POORtOOlkit Home About  Toals - FAQ Login . English v ‘
=
LogIn
@ | Email
Password =

Forgot your password?

Don't have an account yet? Register

Figure 4 Navigating through the registration

The account’s aim is to maintain continuity in users’ assessments. Data entered by the
user already in the POWER-TARGET tool can be also automatically transferred to the
POWER-ACT assessment. The users can also retake the assessments to evaluate whether
their assessment has changed after for instance they have implemented the proposed
behaviour changes and/or implemented (small or large scale) energy efficiency
interventions.

© Personal Account _ Business Account

Email* Language®

@ | Enter your email oa | Select preferred language ~
Country™ City"

™ | Enter country v | | #h | Entercity

Password” Repeat Password”

Enter password = Enter password again =
* Mandatory fields

Already have an account? Log in

Figure 5 Filling in registration information

During the registration process the users add their email and select their preferred
language for the tool's interface. It is worth noting that except for the 8 national
languages of the pilot countries namely: Bulgarian, Croatian, Estonian, Greek,
Hungarian, Latvian, Portuguese, and Spanish, the tool also supports Basque, to better
accommodate the potential users’ needs from the Basque region in Spain. Users should
add the country and city they currently reside in the form fields: country and city.
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2.3 Starting an assessment

After creating an account, the user can take a new POWER-ACT assessment by clicking
on the POWER ACT button, while on the dashboard their personal information is
displayed as depicted below.

" . H About  Tools = FAQ v
% POWER POOR tooi e N—
Home / My Account
My Account
Dashboard My Buildings. My Recommendations Vulnerability Assessments My Behavior Assessments
Personal Information SeErRa
Take the survey to evaluate your energy
@ : Ba | English > spending and see how you compare
with other households in your country.
M Choose country ~ | i :
m PowerAct

Receive personalized suggestions and
implement energy efficient behaviors to
save money.

Figure 6 Navigating to the Power-Act tool

2.4 Building Selection

Building Selection

Place Greece, Marousi

==

Details 106.0m?, Apartment

Add new

Figure 7 Building selection fields.

The first area is the building selection section. There the user selects one of the existing
buildings created in user's account or input details for a new building. The term building
covers all the different types of dwellings rather than buildings themselves. The term
can be replaced with the word dwelling to better reflect this fact as the issue was brought
forward in the 15t Internal Capacity Building Workshop. For instance, if an Energy
Supporter supports several apartments within the same block of flats, then each one of
them will be a “Building” entry in the tool. What is more, each apartment or house will
be accompanied by a unique code that will act as an identifier so that the Supporter can
better keep track of all the homes they have visited and more easily report back to the
national partners so they on their turn can keep track of all the homes getting support
in a national level.

12
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Country” City"

Enter country Enter city
Area (m?)” Type of building”

Enter area (m?) Select type of building ~
Number of floors” Build Year”

Enter number of floors Enter build year

* Mandatory fields

Figure 8 Add a new building field.

To add a new building the user needs to fill the information presented in Figure 8 and
click the submit button. The building will then be saved and will be accessible through
both the POWER TARGET and the POWER ACT tools.

2.5 Additional building information

Building Information

Property Size (m?2)" Electricity Supplier”
106 m? Enter electricity supplier

Number of household members* Cumulative hours spent at home / day”
Enter number of household members Enter cumulative hours spent at home / day

Hint: A household with 3 members that each spends 14 hours at home on average, note
down 42 hours/day

Figure 9 Adding building information

After selecting one of the saved buildings in the previous step the property size field will
be already populated with the stored value from the specific building. The user then
proceeds to fill in more information such as the electricity supplier (company name) for
the building and the number of household members residing in the building. In the
cumulative hours spent at home the user enters the sum of hours that all the members
spent at home on average on a workday. For example, if a household has three
members, and each member spends on average 14 hours at home, the user fills in 42
hours in that field. It is important here to consider the daily habits of the time period
that is covered in the bills used so that the respective habits can be included in the
“Cumulative hours spent at home per day” field. For instance, if the bills taken into
account in thetools reflect a pro covid condition then the respective hours spent athome
at the time must be taken into account.
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2.6 Heating fuel consumption

Heating fuel” Heating thermostat®

Select heating fuel ~ | |set my heating thermostat at Celsius
Last year consumption® Last boiler service®

Last year | consumed | serviced my boiler years ago

When sat near a closed window in winter:*

Select ~

Figure 10 Fillingin heating fuel consumption data

In this section the heating fuel predominantly used during winter for heating (oil, natural
gas) needs to be specified. The user also needs to select when the last service of the
boiler was. If boiler service is not applicable for them, users should enter 0. The
qualitative question about the perceived thermal comfort in winter must also be filled
in.

2.7 Air-conditioning operation

Air-conditioning Operation

Do you use an electric air-condition unit?” I last changed my air-condition air filters:"

Select v | last changed my air-condition air filters: v

My air conditioning thermostat is set at:

. * "
In winter: In summer:

Degrees Celsius Degrees Celsius

Figure 11 Air-conditioning operation page

In the next section the user can specify whether they are using an air-conditioning unit
in winter or summer. In the field “I last changed my air-conditioning filters”, the user
should set the appropriate answer (if applicable). In the fields for thermostat levels for
Winter and Summer, the user should enter the most commonly used temperature one
sets the air condition unit each season respectively.

14
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2.8 Electric appliances information

Electric Appliances

For my lighting appliances I use:” To heat water | use:”

Select ~ Select ~

Electric appliances that | use often:”

Select ~

* Mandatory fields

Figure 12 Electric appliances selection fields

In the Electric appliances section: the user selects whether the lightning appliances are
energy efficient. The user also indicates the devices used to heat the water. The final
question provides insight to whether the user has multiple appliances in stand-by mode
when they are not used. This question does not have to do with the thermal comfort,
however electric appliances can be an important driver of cost and with small
behavioural changes, the users can lower their electricity bills.

2.9 Results Page

Results

¥ Yellow classification

i

Your PowerAct scoreis: 16.0

You can decrease your energy hill and become sustainable by implementing
small changes. Find them below.

Proposed Actions

Heating -

« Schedule a service appointment with a boiler technician to improve efficieny of your heating installation. This could help you reduse
your bill up to 15% and increase the usable life of your boiler.
« By upgrading your window frames to better insulated ones you could decrease your heating bill by more than 209%.

Air Conditioning v

Electric Appliances v

Figure 13 Results page

The POWER ACT score is calculated based on the responses submitted by the user. Low
scores indicate margin for improvement in terms of energy behaviour while higher
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scores indicate more efficient behaviours and limited room for improvement from
behavioural changes. Scores range from 0-100 with score equal to zero achieved when
a user submits responses that indicate the least efficient behaviours possible. A score
equal to 100 is achieved when responses indicate the most efficient behaviours possible
given the available responses.

In the proposed actions tabs, personalised suggestions are generated based on the
responses from the users. The suggestions section will be continuously updated.

2.10 Reviewing previous assessments

7. . Home About  Tools ~ FAQ ‘ Welcome, chr_stef@zoho.com v ‘

,B/g POWER POOR toolkit

Home / My Account
Dashboard My Buildings My Recommendations Vulnerability Assessments My Behavior Assessments
Assessment Assessment
Building Pl G v Building Pl 6 M .
(Details) ace reece, Marousi (Details) ace reece, Marousi

. Apartment, . Apartment,
Details 106.0m2 Details 106.0m2

Area (m2) 106.0 Area (m2) 106.0
Heating fuel Natural Gas Heating fuel Natural Gas
Air-conditioning Operation In winter and summer Air-conditioning Operation In winter and summer
Annual Heating Consumption (kWh) 1500.0 Annual Heating Consumption (kWh) 1000.0
Score 160 % Score 100%

Figure 14 Reviewing existing assessments via “Vulnerability Assessments” tab

In the POWERPOOR toolkit pages, under the “My account” section and the “My behaviour
assessments” tab users can review their previous assessments and monitor their
progress. The objective of the POWER ACT tool is to add elements of gamification to
users’ efforts toimprove their household’s energy efficiency. It is essential that users can
retake the assessment after improving their energy spending patterns or implementing
energy efficiency improvements in their household, to review whether the score has
increased after each action.

16
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3. Delvinginto the POWER-ACT methodology

The development of all the POWERPOOR toolsis based on a co-creative approach where
all the consortium partners contribute with their expertise and their knowledge of the
national contexts. The aim of the POWERPOOR energy poverty mitigation toolkitis to be
user friendly and concise, so that citizens suffering from energy poverty can be easily
identified and offered support.

The initial understanding of what the toolkit should include resulted from the workshops
held under task 2.1 and the requirements elicitation process. After that, initial mock-ups
of the POWER-ACT tool were developed and distributed to the partners for the first
round of feedback (after they have already provided feedback on the POWER-TARGET
tool). Once all the partners contributed with their feedback, these were integrated in the
development process of the tool and a first version was deployed. This first version was
demonstrated to the partners in one of our bi-monthly plenary calls where the partners
contributed once again, and a second round of feedback was initiated. The second round
of feedback was embedded to the tool, and another deployment of the tool took place.
This version was distributed to the partners to be translated, and this brought forward
some minor issues that were corrected in the stable deployment of the POWER-ACT tool
which was then made available online. Extensive user testing and future feed will lead
to updates and improvements to the content of the POWER-ACT tool

3.1 The POWER-ACT score

The POWER-ACT score is a metric that aims at measuring the degree of energy efficient
behaviour adoption the residents have in the households. The objective for the POWER-
ACT score is to provide an intuitive method to motivate households to improve their
energy consumption behaviour. The score is primarily influenced by responses of the
user to structured questions that provide insights to their energy consumption and can
help identify common inefficient behaviour patterns.

Low scores indicate margin for improvement in terms of energy behaviour while higher
scores indicate more efficient behaviours and limited room for improvement with
behavioural changes. Scores range from 0-100 with score equal to zero achieved when
a user submits responses that indicate the least efficient behaviours possible while score
equal to 100 achieved when responses indicate the most efficient behaviours possible
given the available responses in the structured questions.

Table 1: Classification of the POWER-ACT users

Description

Red classification: Responses to multiple structured questions
indicate significant margin for improvement in the behavioural
aspect.

Classification: Responses indicate user has adopted a limited
number of energy efficient practices but substantial margin for
improvement remains.
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Description :
Blue Classification: Responses from structured questions indicate

adoption of multiple energy efficient practices. There is still some

margin of improvement.

Green classification: Responses from structured questions indicate

exceptional adoption of energy efficient practices. There is very

limited room for improvement with implementing only behavioural

changes.

The objective of the POWER-ACT score is to add elements of gamification to users’ effort
to improve their energy spending habits. Simple to implement behavioural changes can
drastically decrease energy spending and/or expenses in households, leading to
mitigation of energy poverty. Financially vulnerable households may need to proceed
with multiple behavioural changes. Such changers usually occur over time, in a
progressive manner. POWER-ACT score acts as a gamified incentive, nudging users to
continue adopting efficient behaviours and retaking the test until they achieve their
desired score.

3.2 Definitions
Energy Efficiency

Energy efficiency is defined as the portion of total energy input to machine or system
that is consumed in useful work and not wasted as useless heat or otherwise [1].

Energy Efficient behaviour

In the context of the POWER-ACT tool energy efficient behaviour is defined as actions
and habits of individuals that prevent waste of energy input for household heating and
appliances. Adoption of energy efficient behaviours from financially vulnerable
households can also contribute significantly to the mitigation of energy poverty [2].

Energy Efficient Interventions

In the context of the POWER-ACT tool energy efficient interventions are defined as long
term changes to physical infrastructure of households such as heating boilers or window
frames that prevent waste of energy input for household heating and appliances.

Comfortableliving Conditions

The World Health Organization considers satisfactory living conditions in 23°C in the
living room and 18°C in other rooms, achieved for 16 hours every day for households
with older residents or residents with disabilities or chronic illnesses. For younger
residents comfortable heating conditions are considered as: 21°C in the living room and
18°C in other rooms for a period of 9 hours every day (or 16 each day over the weekend)
[31.

18
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3.3 Selection of questions

Thermostat level

The thermostat level set in a household is considered in the POWER-ACT score, as it
provides indications to household occupants’ habits in terms of heating. Thermostat
levels higher than 22 degrees increase costs significantly without an equivalent increase
in thermal comfort and are penalised in the POWER-ACT score.

Heating Boiler Service

This structured question is not applicable for user groups that use district heating. For
households that use natural gas, heating oil or pellets, frequent boiler service intervals
can increase efficiency of the systems [4].

Qualitative questions on thermal comfort

In the POWER-ACT tool qualitative questions that provide insights to thermal comfort do
not affect the score calculation. They offer complementary insights to the score required
to identify and test potential correlations such as: Users with high POWER-ACT scores
that demonstrate energy efficient behaviours also demonstrate high degree of thermal
comfort at home.

Airconditioning operation

Operating an air conditioning unit or any other electric appliance as a main source of
heating in winter can be less efficient overall than a natural gas furnace.

Lightning Appliances

Use of halogen lamps for lighting purposes are penalised by the POWER-ACT score as
they are less energy efficient than LED lamps.

3.4 Calculation of the POWER-ACT score
Explanation of the methodology

Energy behaviour has a significant impact in household energy consumption and
consequently on the financial impact of energy services for household budgets [5]. For
the purposes of the POWER-ACT tool energy behaviour is broken down to:

1. Heating adjustment and fuel selection. Selecting more efficient heating fuel such
as natural gas or district heating instead of heating oil and setting the thermostat
to the appropriate comfort levels is considered efficient behaviour. Deviations
from efficient behaviour lead to a lower POWER-ACT score;

2. Airconditioning operation and adjustment. Operating air-conditioning and
electric appliances in the winter and maintaining too high thermostat levels in
the winter or toolow in the summer are considered inefficient and lead to a lower
POWER-ACT score;

3. Electric appliances. Using out-dated lightning appliances or leaving devices on
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standby mode is considered inefficient. Using LED lamps and shutting down
devices when not in-use improves the POWER-ACT score.

The tool focuses on structured questions that are applicable to most households and
require minimum technical knowledge. The aim of the tool is to be easy to use by the
household members as well as by the Energy Supporters without the need for guidance.

Negative score weighted questions

Answers in most structured questions in the POWER-ACT tool carry score weights. Users
start with a running score balance of 100. Answers that indicate inefficient behaviours
are tied to a negative score that is cumulatively subtracted from the initial 100 points.
The answer that indicates the best practice in each question is tied to zero valued
negative score. In other words, when users pick the optimal answer for a specific
question their running score balance is not affected. The running score of the user, after
answering all the questions is the final POWER-ACT score.

The formula to calculate the POWER-ACT Score is the following
n
PowerAct Score = 100 — Z NW;
1

Where:
n = count of negative score bearing questions in the survey
NWi= negative weight of answer selection for question i by the user

n
0 S(ZNM) <100
1

Thermal Comfort Qualitative questions

In the POWER-ACT tool qualitative questions that provide insights to thermal comfort do
not affect the score calculation. They offer complementary insights to the score required
to identify and test potential correlations between the results derived from negative
score weighted questions and users’ consensual thermal comfort levels.
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D2.3: POWERPOORThe POWER-ACT tool

4. Conclusions

POWERPOOR aims at enabling citizens suffering from energy poverty to alleviate the
phenomenon through implementing small scale interventions and behavioural changes
as well as through participating in joint energy initiatives, including innovative financing
schemes that can support large scale interventions and enable them to all together
mitigate energy poverty.

The aim of POWER-ACT is to be easy to use, to include the vastly different conditions in
each country so it can be of use to the Energy Supporters working on the field. The
objective of the tool is also to add elements of gamification and motivate users to
progressively improve their energy spending habits. Simple to implement behavioural
changes can drastically decrease energy spending in households, leading to mitigation
of energy poverty. The proposed methodology will be tested on the field during the first
engagement cycle and will be accordingly adjusted if needed in the POWERPOOR toolkit
integration and roll-out planned to take place on December 2021.
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