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Abstract

Focusing on environmental sustainability and namgwto the home energy consumption
realm, this research explores and gathers Serviesigp methods to embrace a
methodological approach able to support the desggof services for sustainability.

Considering that Service Design can be used taureutbehavioral change, thus, to foster
more sustainable practices within energy consumptand adopting a customer-centric
perspective, this dissertation comprises two mtages of Service Design: (1) the study and
understanding of customers and their context apth@translation of that information into a

new service system and service evidences, thatwaterialized into a prototype

Therefore, the methodological approach includedaitive study, using Grounded Theory
methods, to understand the current customer exmeri@ home energy consumption, so that
customer experience requirements were identifiedceOextracted the findings from the
qualitative study, Service Design methods wereegathand adapted to support the design of
the service, considering the identified requireraeint the very beginning of the service
concept definition, and highlighting the ability toster sustainable practices in the service
encounter level, as well as resorting to servigdeances to explore design possibilities.

Understanding home energy consumption and elicitaggirements for the incorporation of

sustainable practices allowed us to go beyond teee nmteraction, and explore a systemic
approach, considering that services exist withgoatext, surrounded by other services and
entities.

As a result, the methodological approach suppattieddefinition of a technology-enabled
service concept in which the customer is able tasatt energy consumption information,
connect with the energy supplier and browse enezlifed contents — througbasa da Luz
service —, receive warnings on energy waste deteoteeven observe her/his family’s
position within a social network community and €hachievements. This outcome provided
understanding on the methodological approach ghditsupport the design of a technology-
enabled service that seeks to satisfy needs, mgmrience requirements and trigger
sustainable behaviors.
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Desenhar Servigos para a Sustentabilidade: O casod 0 consumo de
energia domeéstico

Resumo

Focando-se na sustentabilidade ambiental e maeciisamente no consumo de energia
doméstico, esta investigacdo explora e reline mgtdeddesenho de Servigos para construir
uma abordagem metodolégica capaz de suportar onliese&le servicos para a
sustentabilidade.

Considerando que Desenho de Servicos pode ser ysado encorajar a mudanca de
comportamentos, nomeadamente, para promover gaties$s sustentaveis no consumo de
energia, e adoptando uma perspectiva centradaierde;l esta dissertacdo compreende duas
etapas principais do Desenho de Servigos: (1) west compreensdo dos clientes e do seu
contexto e (2) a traducdo dessa informacédo num sist@ma de servico e em evidéncias de
servi¢co, materializadas num protétipo.

Assim, a abordagem metodologica incluiu um estudalitgtivo, utilizando métodos da
Grounded Theorypara o estudo da experiéncia do cliente no cooslerenergia em casa, de
modo a identificar requisitos de experiéncia dertk. Extraidos os resultados do estudo
qualitativo, métodos de Desenho de Servicos forammidos e adaptados para apoiar o
desenho do servigo, considerando os requisitostiidados no inicio da definicdo do
conceito de servico e destacando a capacidadeod®per praticas sustentaveis ao nivel da
experiéncia de servico, bem como recorrer a evidénde servico para explorar
possibilidades de design.

A compreensdo do consumo de energia domeésticoescaloerta de requisitos envolvidos na
incorporacdo de praticas sustentaveis permitidéimada mera interacdo, e explorar uma
abordagem sistémica, considerando que os servigste® num contexto, envolvidos por
outros servigos e entidades.

Como resultado, a abordagem metodoldgica suportiefiaicdo de um conceito de servico
prestado com recurso a tecnologia, em que o cléentpaz de consultar informacdes sobre o
consumo de energia, de se ligar ao fornecedor degi@ne navegar nos seus conteudos -
através do servic€asa da Luz, receber alertas quando é detectado despenxttcemergia

ou mesmo conhecer a posicdo da sua familia engleadnama comunidade de uma rede
social e partilhar experiéncias de sucesso. Estdtaglo permitiu compreender a capacidade
abordagem metodologica para o desenho de um sgrxestado por via de tecnologia, que
visa satisfazer necessidades, atender a requisites experiéncia e desencadear
comportamentos sustentaveis.
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1 Introduction

The progressive pervasiveness of services withim mfost advanced economies
(Chesbrough and Spohrer 2006) and the increasisgeawss of sustainability issues,
both globally and locally, make us believe thatigieisg services for sustainability can
be one possible path to contribute to a betteremtesvithout jeopardizing the future.

In fact, in what concerns to Service Science Mamage and Engineering (SSME), the
use of Service Design to influence people’s behlawithin service systems has been
identified as a research opportunity (Ostrom e2@10).

Focusing on environmental sustainability and namgwto the home energy
consumption realm, this research explores and epj8ervice Design Methods to the
design of a technology-enabled service able teefagiistainable practices in everyday
energy consumption behaviors. Therefore, Servicidbes seen as potentially related
to behavioral change. And, the lack of customerramess within home energy
consumption (Fischer 2008; Pierce and Paulos 2@i€)ncreasing availability of eco-
feedback technologies (Fitzpatrick and Smith 20@@ehlich, Findlater, and Landay
2010), the emergence of Lifestyles of Health andt&nability — LOHAS (Friend
2009) and the technology infusion in services (@&itand Brown 2006) are some
reasons that justify this approach.

Adopting a customer-centric perspective, this diasien comprises two main stages of
Service Design: (1) the study and understandingustomers and their context and (2)
the translation of that information into a new segvwsystem and service evidences, that
were materialized into a prototype

Resorting to the Analysis-Synthesis Bridge Modelljperly, Evenson, and Robinson
2008) adapted for Service Design, for (1) we cotetlia qualitative study, using
Grounded Theory Methods, to understand the curcestomer experience in home
energy consumption, so that we could identify Congtio Experience Requirements
(CERSs). Then, for (2) we modeled the customer e&pee and the service solution and
also translated it into service evidences, combimtultilevel Service Design methods
(Patricio et al. 2011) with Goal-Oriented analysimcepts and notation (Mylopoulos,
Chung, and Yu 1999), Greenprinting (Patricio, Feskj Grove 2009) and prototyping.

As a result, we achieved a technology-enabled sgoncept in which the customer is
able to consult energy consumption information,nemt with the energy supplier and
browse energy related contents, throUgaisa da Luzservice, receive warnings on
energy waste detected or even observe her/hisyfamibsition within a social network

community and share achievements. This outcomeigedvunderstanding on the
methodological approach ability to support the glesf a technology-enabled service
that seeks to satisfy needs, meet experience esments and trigger sustainable
behaviors.

1.1  SINAIS and home energy consumption

This dissertation is integrated in SINAIS Researtoject. SINAIS stands for
Sustainable Interaction with social Networks, c&htdwareness and Innovative

1
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Services. It involves Carnegie Mellon Universitypitersity of Madeira, University of
Porto and Catholic University (Project ReferencBtUWEPT/CPS/0004/2008).

SINAIS project, apart from other areas, has beadystg home energy consumption
and the opportunities related to fostering sushaiitya in everyday lives. Based on
Human-Computer Interaction, machine learning anativational theories, a system
was idealized and engineered. The two major oljestivere settled: collect data to
support the development of a system capable byf itske identifying energy
consumption per appliance, not needing human ietgion, and design a technology
through which energy information could be providedthat it could foster sustainable
practices within energy consumption behaviors. that, a notebook was installed and
linked to the energy meter of each recruited howséch both enabled the collection of
energy consumption data and function as an ecdésdechnology.

Therefore, since early 2010, the process of rangiifamilies to take part of the
research process began. To better define the saofpleouseholds, data on the
consumption of mean voltage energy by households armlyzed (approximately
40.000 families) for the last three years. The dawe provided by Empresa de
Electricidade da Madeira, the only, thus, monopoksergy supplier in Madeira. The
referred analysis gave the insights to focus tialfyaselection on the parish of Santo
Anténio, nearby Tecnopdlo. Families from two bloadsapartments were invited to
participate in a study involving the track of theirergy consumption behaviors through
a notebook, named Power Meter (PM), which connetddtieir energy meter, fixated
to the wall (Appendix A). Initially, there was sorsample mortality, due to either lack
of willingness in participating in the study or b&ise people started to use the computer
for other purposes, consequently, the recruitmésingle-family houses was made.

From the beginning of September, data started tediected: energy consumption
value each 30 seconds, power events (meaning guomnnand off devices) each 200
seconds and user events (mouse and face movem®&at).were collected and stored
in a Data Warehouse, supported by an OLAP senreat data are now supporting the
creation of the system able to identify appliarmed their individual consumption.

In the beginning of March there were twenty-oneifeas that took part in the sample.
Each family had accepted to have a computer fixetede wall near their energy meter
inside their house, so that, any member of the lfanould visualize the information
displayed.

___ Power Meter Interfaces

; 4 ™

Customer —
\ Notebook
“ M
) n
Ii 1
— )4
- -
. P > S
-Jl B Power Meter Browser
e .
Family
General User members
J —

\ Android App /

Figure 1 - User interaction with the Power Meter
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In Figure 1, the general user represents any meailibe family who interacts with the
available interfaces of the PM, via browser andraidd application were recent
improvements. There was a first version of therfate that was later substituted by an
improved one, version 2.0, aiming to be more usendlly and simpler to analyze. The
2.0 version allows the user to browse energy copsiom information per hour, day,
week, month and year and also see the objectiiesedean Stepgreen (Appendix A).

.00 Sinais Power Meter 2.0

. . ANDA .
SINAIS POWER METER NOTIFICACOES Hour view

!
31 Margo h amanh: ! ’ mEs=aly 38 e
0933 < E
B B Sabia que: -2 —
17° 200C 9:20-9:25 9:35-9:40 "1 (7] ;1:4;
A
Emissdes de CO2 As Ismpadas de eficiéncia = 2 3 = 5
Total hoje: 0.09 gCO2 0:15-9:20 =

energética usam um quarto da
electricidade e duram dez vezes ~ = = =
9.40~9.45 ais q v 13
09:34 st 1. Current carbon
31ide Marcode 2011 emissions and month
9:45~9:50 o comparison
consipolsctiel Objectivos 2. Total energy used and
Resumo: - gy used
monetary expenditure
2011 até ao momento: 9.05~9:10 9:50-9:55 since the beginning of
T the year
9:55~10.00 3. Consumption per hour
60.01 € at the current day
4. “Did you know?"

————— section
hora I dia | semana | més | ano I Objectivos 5. Stepgreen objectives

summary

Margo v Fevereiro

1.01% k

9:10-9:15

Consumo de Energia

9.00-9.05

Figure 2 - Power Meter hour view

For instance, choosing hour view provides energgsomption information for a
certain period of hours of the current day (Fig@jeand also informs about carbon
emissions, total energy used, in terms of quamtity money spent since the beginning
of the year, provides some tips and also displayectives defined in Stepgreen.
Stepgreen.org (Stepgreen 2011) was created bytyaand students at Carnegie Mellon
University, Cornell University and University of Msachusetts at Boston. The website
enables the users to commit to more sustainabletipga (actions) in energy
consumption behaviors and track their savings times. Its purpose is to increase the
awareness of people’s actions and their consegsgpieviding them the knowledge to
support more conscious decisions. Therefore, tisgnation in the PM’s interface is
important to provide the link to a community ané #haring of experiences, as well as
add a new interface — the browser - in which PNMnmfation is displayed.

1.2 Research Objectives

Focusing on environmental sustainability and namgwto the home energy
consumption realm, this research main goal is fectfely gather Service Design
Methods and embrace a methodological approach tableupport the design of a
technology-enabled service that seeks to satiségdsiemeet experience requirements
and trigger sustainable behaviors.

Considering the two stages of Service Design taemddin this research, the research
objectives were: (1) study and understanding custenand their context, exploring
attitudes, behaviors and experience requiremertsvied in home energy consumption
and in the adoption of sustainable practices; ahdrchestrate Service Design Methods
to better support the design of a technology-embbéervice, comprising the
development of a new service concept provided tiitahe PM and aiming at fulfilling

3
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needs, meeting experience requirements and fogteustainable practices in everyday
energy consumption. The intention is to go beydwdinteraction in itself and consider

the provision of a service that exists within ateah surrounded by other services and
entities, and which comprises a valuable offermthe customer.

1.3 Research Method

The research focus, the initial revision of literatand a first exploratory study gave the
insights to build the subsequent methodologicalr@ggh (Figure 3). Resorting to the
Analysis-Synthesis Bridge Model (Dubberly, Evensamg Robinson 2008) adapted for
Service Design, it involved understanding of ther@nt customer experience, modeling
of the customer experience, modeling of the sersmation and its prototyping and

implementation (Patricio et al. 2011).

To understand the current customer experience rwitlome energy consumption,
comprising the first phase of Bridge Model, we parfed a qualitative study, involving
Grounded Theory (GT) Methods and using a Computsisted Qualitative Data
Analysis Software to support the analysis. This posed thirty-one interviews, aiming
at understanding customers’ home energy consumpistraviors and explore CERs
involved in the overall experience of incorporatigigstainable practices within home
energy consumption.

Then, in stage (2) we embraced the other threeeghaisBridge Model, supported by
Service Design Methods. We modeled the customeerexpe, then the service
solution and finally prototyped the design solutidfor this stage we combined
Multilevel Service Design methods (Patricio et2011) with Goal-Oriented analysis
concepts and notation (Mylopoulos, Chung, and Y@9)9 Greenprinting (Patricio,
Fisk, and Grove 2009) and prototyping for evidegdiiamalionis 2007).
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Figure 3 - Research Method

1.4 Document Structure
This document is organized in the following secsion
— Section 1: Introduction — defines the researchemtojocus, contextualizes the
research within SINAIS and identifies the reseajectives and methods.
— Section 2: Conceptual Background and Literatureid¥ev discusses relevant
fields and studies and sets the conceptual backdrotithe research.
— Section 3: Methodology — presents the methods exfthiques used.
— Section 4: Understanding Home Energy Consumpti@nesents findings from
the qualitative study, explores home energy consiamgpecificities and CERS.
— Section 5: Designing the Service — resorts to aofemnethods and visual
representations to the service concept and seevidences.
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2 Conceptual background and Literature Review

Considering the research objectives, the concepbtagkground and the literature
review were focused on two main vectors: (1) thedgtand understanding of what
involves home energy consumption, considering tlalnm of environmental
sustainability, psychological studies and the emeacg of eco-feedback technologies,
and (2) the revision of Service Design Methodsdtids support the choice in terms of
methodological approach for designing a servidester sustainable behaviors.

2.1  Study and understanding of home energy consumption

2.1.1 Sustainability and LOHAS

The 1970s mark the beginning of a growing concdrrthe impact that economic
development represents on environmental issuesigbparticularly important the
United Nations Conference on the Human Environmangtockholm in 1972 (UNEP
1972). Later, in 1987, took place Brundtland Consiois, in which the concept of
sustainable development was brought up and defased'Sustainable development
seeks to meet the needs and aspirations of therresthout compromising the ability
to meet those of the future.” (UN 1987), a widehptvn definition, even in the present.

In 1992, the United Nations Conference on Enviromimend Development or Rio

Summit (UN 1992) resulted in an important outcodgenda 21, where it is made clear
the definition of three dimensions that support &md of sustainable development:
environment, social and economic. This marks thg eginning of the concern on the
integration of economic, environmental and sociajectives, towards a sustainable
development or, synonymously, sustainability.

Moreover, European Union states the strategy tosvargstainable development as a
“continuous long-term improvement of quality of elifthrough the creation of
sustainable communities able to manage and userpesoefficiently, able to tap the
ecological and social innovation potential of tlkermomy and in the end able to ensure
prosperity, environmental protection and social esdbn.” (ECE 2010). The 2020
strategy is, thus, supported by three main driyek$ 2010): smart growth, focusing in
the importance of knowledge, innovation and edocatsustainable growth, related to
resource efficiency and eco-friendly production wsll as competitiveness; and
inclusive growth, ensuring that employees have aemactive participation and
formation and that poverty is eradicated.

Given the evolution of times and societies, witbvblved the meaning of sustainability,
the ways to address it and even the form of iteagmtation (Adams 2006). After many
modifications, it is common to see sustainabilityajon pillars represented as
interconnecting circles, symbolizing the idea dégration of economic, environmental
and social objectives toward a sustainable futwidy social equity, local environment
protection and sustainable economy (Figure 4). ifilerconnection of sustainability
pillars raises the knowledge of their interdepergemence, one can say that impacting
in a certain pillar will have consequences in thigeo two, as well, as trade-offs might
be triggered.
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Figure 4 - Sustainability interconnected pillars ad apted from Forestry Commission (2010)

In parallel to global consciousness and politicaélasures towards a more sustainable
development, a new trend has emerged in the corissmmarket, that is, the
appearance of a new and growing group of consun€stAS. Lifestyles of Health
and Sustainability, or LOHAS, is an acronym to diésca market segment which takes
health, sustainability, environmental and sociapomsibility as concerns at the moment
of buying a product or service (Moxie 2008). LOHA®nsumers, or also called
conscious consumers, are growing rapidly throughtmeitvorld, changing consumption
patterns as they are advocates of their partidifdemtyle (Friend 2009). Moreover, Fraj
and Martinez (2006) confirm the increasing marketconsumers that are aware of
environmental problems and take some action taestbiem.

In fact, Friend (2009) highlights that enterprisesist be aware of this trends and
besides making money they must also make senserder to reach this new and
growing consumer market. Furthermore, this typeafsumers is generally willing to

pay more for products and services that can beerkko the lifestyle they advocate.
This increasing market may be one good opportdnitynnovating in services, namely

in what concerns to new solutions to foster mosastainable practices within energy
use, considering that these type of consumers soleitfons focused and information
hungry using modern communication channels to sywearch and vet their decisions”
(Moxie 2008).

2.1.2 Focusing on environmental sustainability: hom e energy consumption

Despite the fact that energy consumption toucheglse@conomic and environmental
perspectives of sustainability, due to energy sidvarsal presence, we highlight the
more direct impact on environmental sustainabiltgcording to Goodland and Daly
(1996), environmental sustainability refers to thaintenance of natural capital, thus,
seeks to protect raw materials and resources iardaod ensure human welfare. It is
linked to the imposition of limitations within camsption, so that the rhythm of nature
renewal can overcome the consumption pace.
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In this order of ideas, we will refer to sustairelpractices/behaviors or sustainable
energy consumption considering it in terms of eamwnental sustainability.
Nevertheless, the term sustainable consumptionraiag complex discussions, such as
the reference to a specific moment, context orlpradOECD 2002). We will consider
that sustainable consumption behaviors may incladg kind of act towards the
conservation of energy or the use of renewablecesur

Considering an individual household, it may notsgnificantly relevant in the whole
picture of energy consumption, however, the suravalry households may raise many
environmental problems, if their consumption patseare not adequate to the existing
possibilities (OECD 2002). For many years, policiesve only focused on the
production side, therefore, there is a revealedenoyg at rethinking the role of
households and the impact of their consumptiorepadt Hence, offering services able
to foster sustainable consumption of energy ressusbould be addressed as a means to
seek for a better future scenario. Living bettendtin’t mean spend more, and that is a
particularly relevant issue in OECD countries whielveal more energy use, due to
higher incomes, larger homes and more energy-dep¢rduipment (EIA 2010).

In what concerns to energy itself, which we consale a synonym to electricity, it is
referred as intangible and only the lack of it npagise its importance for making our
daily routines possible, maintaining a certain gyalf life. One can say that energy, as
a service, relies on the low-involvement serviceegary (Djik 2011). In fact, Fischer
(2008) argues that energy, whose presence is ddticeugh its manifestation, differs
from goods, being untouchable and of indirect comsion, through appliances,
devices and other energy services. Furthermore, abthor presents different
perspectives regarding the concept of sustainablergg consumption from the
perspective of the consumer, namely the choice dewenergy sources, from more
environment-friendly to less ones, and the chogvben appliances and devices, their
mode of use and maintenance. We would add the tanpeoe of conservation behaviors,
as energy invisibility leads to a lower awarenddssaise, in terms of the frequency and
quantity, and there isn’t a direct perception, thasks of involvement of the user.

When it concerns to residential buildings, somddi@may be taken into account as
they interfere with the amount of energy used, ngntliee physical size of the building,
the income level of its occupants, the weatherrsigy@among other factors (EIA 2010).
Therefore, it is expected that smaller houses eleded to lower energy consumption,
mainly because they usually have less occupantgjgpithnces and require less energy
for heating and lighting.

Because “energy is deeply implicated in all mateaiad immaterial aspects of our
being” (Pierce and Paulos 2010), environmental asuability urges for increasing
awareness of energy consumption behaviors in holdehand behavioral change,
particular in what concerns to relevant behaviors.

2.1.3 Understanding energy consumption behaviors

Based on environmental psychology theories, Sted) ek (2009) refer to pro-
environmental behavior as behavior that seekshi®mntinimum impact on environment
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or even has positives consequences over it. Thewytifg three main drivers of pro-
environmental behavior: motivational, contextual &abitual behaviors.

Motivational factors include the weighing of betefand costs, moral and normative
concerns and affect. The weighting of benefits emgts assumes that individuals make
conscious decisions, after a cost-benefit evaloatience, Steg and Vlek (2009) refer
to the Theory of Planned Behavior (Ajzen 1991) abeory that has proven to be a
good predictor of environmental behavior. In teroisnoral and normative concerns,

the authors affirm that the more the individualbssuibe to certain beliefs and values,
the more they are likely to engage pro-environnidsghaviors.

Because human behavior doesn’t only rely on matwatcontextual factors also
explain and drive behavior, in the form of consttaior facilitators that influence
human response, such as availability.

Finally, habitual behaviors are presented as agfibat individuals take and that are not
reasoned but that play a role in driving pro-enwinental behaviors. This last driver
concerns to a behavior that “is habitual and guidgdutomated cognitive processes,
rather than being preceded by elaborate reasoni8te) and Viek 2009).

Therefore, and considering the incorporation oftanable practices in energy
consumption behaviors, we are leaded towards thendiion of two main types of

behavior within home energy consumption: consciang reasoned behavior, that
results from an elaborated decision process, owileehand, and habitual behavior, on
the other hand, that might be linked to the invigybof energy.

To understand conscious behaviors, we will resoithe Theory of Planned Behavior
developed by Ajzen (1991) as an extension of theomh of Reasoned Action
(originally proposed by Fishbein and Ajzen 1979)eTcentral factor of the theory is
considering the existence of motivational factdnattinfluence the willingness of
performing a behavior, that is, there are intergioh behavior, and from intention to
behavior there is a step to take.

Theory of Planned Behavior states that there aeztpredictors of behavioral intention:
attitude toward a behavior, which refers to deglitgbof the behavior, what the
individual thinks and feels towards a behavior; jealive norm, comprising social
norms and their pressure on the individual's act] @erceived behavioral control,
referring to perception of the difficulty or eassseof performing a behavior (Figure 5).
Furthermore, the theory considers three importatilagners of human behavior:
behavioral beliefs, affecting attitude toward a debr; normative beliefs, affecting
subjective norms; and control beliefs, affecting perceived behavioral control.

The general rule supporting the theory states‘that more favorable the attitude and
subjective norm with respect to a behavior, and greater the perceived behavioral
control, the stronger should be an individual’smtton to perform the behavior under
consideration.” (Ajzen 1991). Hence, knowing howitadles, subjective norms and

perceived behavioral controls affect behavioradmtibns (or directly behavior, in terms

of perceived behavioral controls) and consequésglyaviors, as well as, understanding
the beliefs determining each construct, may caristia means to change human
behavior towards more sustainable consumptiontyies.
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Figure 5 - Structural Diagram of Theory of Planned Behavior (Ajzen 1991)

Theory of Planned Behavior considers that past\netsamay in part influence future
behaviors, and for that purpose Ajzen (1991) inice$ the concept of habits.
Furthermore, energy consumption can be relatecabotdral elements, due to the fact
that, within households, the activity of energy smmption is performed under similar
physical and social environments (Aarts, Verplankamd Knippenberg 1998). The
intangibility of energy consumption may suggestfiesjuent association to automatic
behaviors that are performed efficiently, efforslgsand unconsciously, rather than
resulting from a conscious process of decisionr@@ieSchiano, and Paulos 2010).

Aarts, Verplanken, and Knippenberg (1998) argué Titeeory of Planned Behavior

(Ajzen 1991) disregards the repetitive nature omynaéehaviors related to health,

security and environment. This means we are irpteeence of habits, whose strength
increases through positive reinforcements. Hal#sgaal-oriented automatic behaviors
that are mentally represented and are activatedigihr situational cues. Moreover, the
authors emphasize that the source of a habitupbnse may be triggered upon the
perception of appropriate stimuli that retrievesnir memory the habitual response,
whose cognitive structure had been learned andedtddnce established, habitual
behaviors don’t require a process of reasoningetbee, under the right stimuli that

habitual response that leads to the desired gdidbevrecovered from memory.

Steg and Vlek (2009) recognize the merit of envimental psychology in promoting
sustainability through behavioral change, as ivjgles a systematic approach to assess,
understand and change environmental behavior. fidrerethe given discipline has
proven to be able to support the study and undeistg of energy consumption
behaviors within households. For that purpose, Heisc(2008) presents a model
developed by Matthies (2005), fruit of a deep revigthin the referred discipline. The
given model focuses on environmental relevant biehand distinguishes two types of
actions: habitual behaviors and conscious decisiam&l identifies the important
sequential elements that complete the decisionegsycwhich are: norm activation,
motivation, evaluation and possible redefinitiordahe decision in itself (Figure 6).
The main contribution of this model is in the redaship that it establishes between end
results (the action resultant of the decision psefand motives under the process.
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According to Fischer (2008), the referred modelsiders the existence of two types of
behavior: habitual and conscious, corroboratingtwie previous reviewed. However,
it adds the idea that many habits turn to be enmrental detrimental, meaning that the
environment is not an issue taken in consideratidence, when the individual is
confronted with a situation to which there is ndihazal/routine solution, the process of
norm activation begins and with it the first stepttmay lead to the change of energy
consumption behaviors. The realization that onahkabvior is relevant to solve the
problem is crucial to this model and that may be #imswer to solve sustainability
problems, namely, energy consumption behaviorerims of reducing their impacts.

The next step, motivation, is “a process of weighéimd evaluating different motives”
(Fischer 2008), in which the individual balancesspeal, social or other norms that
have influence in her/his decision behavior. Andaduse norms may interfere with each
other, the following phase is evaluation of moelyironmental, personal and social
benefits and costs that the person will face i€ s&kes the pro-environmental behavior.
The redefining process may occur if there is thedrnt® adapt norms or motives, in the
light of the available information. In the end, ttiecision and consequent action may,
under certain circumstances, turn into a routinee mitation of Matthies (2005)
model is that it assumes that the individual hasrssiderable amount of information to
support this first phase, which may be difficultdbserve in reality, however it may
provide knowledge to sustain eco-feedback techmedoms Fischer (2008) argues.

2.1.4 Technologies to foster sustainable practices: eco-feedback technologies

There is a recognized need for energy engagemecdube “energy has been designed
not to matter to us” (Pierce and Paulos 2010).efloee, on-time feedback may be the
way to raise cognitive awareness and motivate graygservation behaviors.

Feedback, being direct or indirect, is essentiaintdease individuals’ awareness of
energy consumption behaviors, concludes a metaveperformed by Darby (2001).
Furthermore, the author argues that displays iestaht home to monitor those
behaviors should provide an accessible and clgagregence, in order to be effective in
terms of one’s learning and control of energy Wiséact, the same study concludes that

10
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appropriate feedback may succeed not only in isongaawareness, but also may
reduce consumption of the order of 10%.

In what concerns to technologies providing energynsamption information,
Fitzpatrick and Smith (2009) refer to the existeatéwno types of displays that provide
direct feedback on energy consumption at home: tsmaters that are associated to
utility providers and “on-shelf devices” that areught and installed by the user. The
latter progressively proliferating and being acqdiby consumers.

This kind of technology is identified as eco-feedbaechnology by Froehlich,
Findlater, and Landay (2010). Grounded on enviramailepsychology and human
computer-interaction, these authors define: “Eamdback technology provides
feedback on individual or group behaviors with aalgof reducing environmental
impact.” Moreover, they argue that eco-feedbacknetogies rely on the hypothesis
that there is a lack of awareness in what concernsne’s life, behaviors and their
impact in environmental sustainability, and, ther@asing availability of sensing
systems and devices that interactively present stadald be seen as an opportunity. In
fact, the same authors reviewed the main techniguerms of motivating pro-
environmental behaviors, highlighting the impor@nof (1) presenting specific,
relevant and on time information that reaches &tirrbalancing the cognitive load, (2)
setting directive and energizing goals that pezsity aim at stimulating environmental
sustainable practices, (3) comparing behaviorsimwithe same individual or between
individuals, possibly resorting to social networkg) defining a commitment of
behavioral change, either public or private, (5)spading behavioral change through
incentives or rewards (even game-like) and, final§) feedback itself, which is
embedded in all the previous techniques for effectess, and that can be referent to a
specific behavior or to a more macro level.

Fischer (2008) reviewed several studies on thecisffeof feedback on energy
consumption and the results showed that the beskessful feedback types involved
frequently computerized feedback, updated, rich aieditional information and

interactive, also specific per appliance or deand presented in a pleasant way.

Furthermore, resorting to the previously presemedel developed by Matthies (2005)
(section 2.1.3), we can focus on the ways eco-fegdllechnologies may influence
one’s behavior through the presentation of speaffiormation. For instance, Fischer
(2008) argues that the feedback provided shoultuoaphe attention of the individual
in terms of showing information related to the gyeconsumed in daily activities, so
that, s/he faces a certain problem and realizashiér#his behavior is relevant to solve
it, motivating one’s action. These findings suppti¢ importance of eco-feedback
technologies (Froehlich, Findlater, and Landay 20&86tablishing a close link between
specific energy consumption behaviors and presgritie motives to persuade the
individual to adopt more sustainable actions wigmergy consumption (Fischer 2008).

The provision of continuous feedback will supptw formation of habitual behaviors,
preferably not environmentally detrimental, and b conscious decisions based on
updated information, in an interactive way. In teraf eco-feedback technologies, it is
important to retain that any type of behavior tisgperformed frequently may turn into
a habit, needing less effort and conscious attentihen the habit is formed, the

11
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behavior needs no reasoning, being performed effili and effortlessly (Aarts,
Verplanken, and Knippenberg 1998; Pierce, Schiand,Paulos 2010).

Moreover, under the hypothesis that “one-size dumsfit all”, He, Greenberg, and
Huang (2010) conducted a study, whose theoretiaaidwork was the Transtheoretical
Model, to evaluate existing feedback technologiesnfa motivational perspective.
Their hypothesis regarded that the same feedback maae different effects on
individuals, motivating some, but having diverséeefs on others. In fact, the point is
that eco-feedback technologies aim both to infdoot, mainly they ought to motivate
sustainable energy consumption behaviors. Fornostdo overcome the lack of strong
motivation in what concerns to energy conservatiiarce, Schiano, and Paulos (2010)
suggest that resorting to scripting (scripts maynbde imperative form, functioning as
user manuals) and social norms (perceived as thavimes that are socially approved)
should be considered in the design of interactwitis the feedback technology.

And, beyond encouraging the individual to adopt extain behavior, making a

commitment, it also requires the continuity of tlkammitment, observable in future

situations, thus, sustaining behavioral change Bteenberg, and Huang 2010). For
instance, LOHAS market may be a segment to tadyed, to its increased awareness
and, possibly, easily motivation through eco-feettttachnologies.

Finally, Froehlich, Findlater, and Landay (2010fereto the need of integrating

knowledge from both environmental psychology andndo-Computer Interaction, so
that the understanding of energy consumption bensg enriched by the visual design
of eco-feedback technologies and vice-versa. Aralbelieve that service design can
integrate this approach through the provision ofee@hnology-enabled service that
promotes not only sustainable behaviors, but akswpérientially meaningful and

environmentally sustainable interactions and pecastiwith and around energy in
everyday life (Pierce and Paulos 2010). " The antoi go beyond the interaction in
itself and consider the provision of a service #wsts within a context, surrounded by
other services and entities. Moreover, that selwiegistence shall be justified by the
value perceived by the customer/user of it and lgelagked to customer experience
requirements.

2.2  Service Design Methods

2.2.1 Designing Services for Sustainability

Over the last 50 years services have conqueredegarg position in the economic

panorama in the most advanced economies (ChesbrmdjiSpohrer 2006). Service
economy has grown, new services appear, espetéaiyology-enabled services and,
therefore, new approaches and disciplines are gl to sustain innovation. Spohrer
et al. (2007) justify the emergence of Service Sme Management and Engineering
(SSME) with the contribution of different fields dnowledge and the increasing
pervasiveness of services.

Diverse disciplines are seen as complementary wicipate in the study and
development of new and better services. SSME appasaran effort to integrate
academic silos and gather them around a commobofsatoblems (Chesbrough and
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Spohrer 2006). Considering that Service Design aini®e a cross-disciplinary activity,
enabling the link between service strategy, innowaand implementation (Ostrom et
al. 2010), it is projected to be collaborative Isattwe have a holistic view of the service
experience. To be effective, service design musarbectivity involving operations,
design, engineering, technology and marketing, éemeeds the silos to be eliminated.

The distinctive characteristics of services — como participation in the service
process, simultaneity between production and copsom perishability, intangibility
and heterogeneity — justify the need for their ftdrengineering, design and further
management (Edvardsson et al. 2000; Fitzsimmond-amsimmons 2008), as well as,
present challenges to service innovation. In tleisse, Bitner, Ostrom, and Morgan
(2008) postulate that the challenge can be partabsociated to the fact that “Services
are fluid, dynamic, and frequently co-producedealrtime by customers, employees,
and technology”. Furthermore, the emergence of n@ldgy-enabled services is
overcoming these peculiarities and creating nevileinges, fostering innovation within
the service sector (Sandstrém et al. 2008), impg\dustomer autonomy and rising
connectivity. Being an exchange of value betweenpfovider and the customer, the
more a service is knowledge-intensive, for instatiw®ugh the use of technology, the
more it requires the participation of the clientaasactor whose performance has impact
on the overall satisfaction (Spohrer et al. 2007).

Within SSME, Ostrom et al. (2010) identify the usieService Design to influence
behavior of people within service systems as aarebeopportunity, referring to the
importance of learning more about culture- and maspecific needs for the design of
services, and of adapting methods and processestton the best result. Hence,
Service Design has potential to be related to heravchange, thus, to foster more
sustainable practices within energy consumption.

Moreover, Manzini (1999) emphasizes the shift aladagm, from product-oriented to
product-service oriented, as the first step towasdstainability and highlights the
importance of introducing change that will lead ntew standards of behavior and
strategies. Furthermore, the appearance of thexdéady-enabled services, as a result
of the information-services oriented paradigm, @nfed as crucial to trigger the
environmental reorientation of today’s economy aadiety.

“Design for Sustainability or D4S, including the radimited concept of Ecodesign, is
one globally recognized way companies work to imprefficiencies, product quality
and market opportunities (local and export) whilenwdtaneously improving
environmental performance” (Crul and Diehl 2005Additionally, we believe that
customers, who are seeking for solutions to theeds, should be involved in the
pursuit for sustainability, through the changehsit consumption behaviors. Therefore,
Service Design for Sustainability goes beyond desq) “green” services, but aims to
embrace the challenge of how to meet consumer rasdissimultaneously, influence
their attitudes and behaviors towards sustaingbilit

In what concerns to the case of home energy consomDjik (2011) took part in the

performance of an international study (nine coesdrion people's practices and
motivations in relation to everyday energy use.t&oed on an ethnography-based
design research that included observations, senutated in-depth interviews and
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documentation in photography and video, Djik (20fd9sents some findings observed
in participants: energy usage is viewed as an atistnatter; there are misperceptions
about the most demanding devices; several refesesmm@emade to the insufficiency of
energy provider services to help monitoring and agamy energy consumption; the
existence of children is referred as an interfegeoc the ability of controlling usage;
the lack of spare time to spend on learning mooeitatheir energy usage. Furthermore,
and in what concerns to service design fosteritgieral change, the need to take into
account customer everyday practices and routinegyidighted. The study constitutes
an early stage of understanding customers’ inteagst willingness in altering their
daily routines in energy consumption and brieflplexing how energy providers could
support their customers with new services and tdoisvever, it doesn’'t present a
method neither techniques to design services terfesistainable practices.

2.2.2  Service Design and Multilevel Service Design

Being considered a holistic, multidisciplinary amnttegrative field (Moritz 2005),
Service Design aims to foster innovation throughsitipport for the creation of new
services or improvement of existing ones, to badtutions that are “useful, usable, and
desirable from the client’s point of view and etfee, efficient, and distinctive from the
supplier’s point of view.” (Mager 2008).

According to Edvardsson et al. (2000), Service Qresactivities appear within the
context of service development, considering thatdirsstomer and his/her needs and all
the relevant characteristics must be in the cerftéie design process. For that, these
authors consider three main components of ServiesigD: the service concept, the
service system and the service process. The sarwiaeept summarizes and synthesizes
the ultimate goal of meeting customers’ needs inuamue way, considering the
involving service system, people, technology argbueces, and the process through
which there is the exchange of value (Edvardssah @000; Bettencourt 2010).

Designing the
service concept

Designing the
service system

Designing the
Service encounter

Understanding the
customer experience

Designing the
service offering

Value Constellation

Experience

Customer Value
Constellation

Service Encounter
Experience

Service Experience
Blueprint

Figure 7 - Multilevel Service Design: general model

(Patricio et al

However, the proliferation of service offerings dagh multiple interfaces and
comprising diverse relationships with entities ex& to the firm, was the opportunity
Patricio et al. (2011) saw for developing Multilex&ervice Design (MSD). Uniting

contributions of different but complementary fielddSD emphasizes the systemic
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view over the firm view — comparing to Edvardssdralke (2000) —, highlighting that
service offerings and customer experiences shadkba and designed incorporated in a
larger system that goes beyond firm limits.

MSD synthesizes contributions from new service tgueent, interaction design and
the emerging field of Service Design, aiming athboihderstanding the customer
experience and designing the service offering (lE@dl). It seeks for developing service
offerings considering three hierarchical levels) {ie service concept, considering
Value Constellation Experience (VCE) and the CustoMalue Constellation (CVC),
(2) the service system, considering the architecamd navigation for the service
experience and drills down to the service encoupdsis (3) using Service Experience
Blueprint (SEB) for designing each service encouexperience.

The method itself begins with the study of the costr experience, possibly resorting
to both qualitative and quantitative methods. Thelitative study, comprising, for
example, observation, in-depth interviews, focusdgs, enables the mapping of the
customer activity, the service activities and task&l understanding the customer
experience.

The second step is the design of the service conedpch means considering the
service offering in a much wider perspective thiae tne suggested by Edvardsson et
al. (2000). This step holds the understanding t& Mwvhich means understanding the
various activities of the experience, the inte@wi between the customer and related
service organizations and the most important egpes factors. Because the experience
exists within a systemic context, CVC is designedbéetter comprehend the set of
service offerings and how they are interconneatgatovide the VCE.

Descending to the firm level, the design of theviser system involves understanding
the service experience, that is, all the interastibetween the customer and the firm’s
service system to accomplish one or more activitie¥ CE. Considering the various
interfaces that might be available for the sameviseractivity, Service System
Architecture (static) and Service System Navigati@ynamic) orchestrate those
interfaces to guide the customer to the best coatioim which will result in a more
pleasant experience.

Finally, and drilling down to the design at thevseg encounter level, touchpoints or
service encounters between the customer and théceseare approached with the
understanding of the service encounter experienith, a strong focus on interaction
design, and resort to Service Experience Bluepliiagrams (section 2.2.4).

Answering to the increasing need for a systemaiit laolistic approach to develop,
design and redesign complex service systems, MSDffiently flexible and modular
to be used to the extent of management and deskggsn

2.2.3 Customer Experience Requirements and Goal Ori  ented Analysis

Technology-enabled services emphasize the rolaustomers as co-producers of the
service and responsible for the service deliverygn@B and Brown 2006). And

considering that “a service experience is the soia Df the functional and emotional
outcome dimensions of any kind of service” (Saristet al. 2008), then each service
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experience is unigue and particular to each custdha plays an active role in the
service process. Nevertheless, the service experiaguires the presence of emotional
or functional cues that guide the customer andltrasu“cognitive, affective, and
behavioral reactions associated with a specificiserevent.” (Padgett and Allen 1997)

Resorting to Service Design techniques, the desfgthe service experience can be
associated to the concept of customer journeyndéfby Mager (2009), as the several
touchpoints — points of contact with the servicevier — with which a customer

interacts as well as the activities s/he perfordence, offering of a consistent journey
of activities and points of contact with the cusesmequires our deepest attention so
that the experience is pleasant for the customeer(&n 2005). Zomerdijk and Voss
(2009) highlight the need for adopting a process #tarts at the comprehention of
clients and their needs, being functional or enmatipto sustain the development of
services and the design of involving experiencesthls sense, customer experience
requirements (CERSs), defined as the "customer p@deattributes of the interaction

with the service provider that contribute to saiision and usage of the service"
(Patricio et al. 2004), highlight the focus on oms¢r needs and perceptions, in
alignment with the Service Design focus on the@mustr and on the overall experience.

From a HCI perspective, interaction design addeessistomer experience through a
four-steps process that comprises (1) the ideatiba of user needs and their
translation to requirements, (2) the design of ratBve solutions to meet those
requirements, (3) using prototypes to communidagedifferent alternative designs and
(4) the evaluation of them in terms of user expexee(Preece, Rogers, and Sharp 2007).

Moreover, within requirements and software engimggr Goal-Oriented Analysis
(GOA), apart from object-oriented analysis, is albte deal with non-functional
requirements, like usability or flexibility, assating them with softgoals and
distinguishing them from functional requirementgoals (Mylopoulos, Chung, and Yu
1999). In fact, non-functional requirements arelaites the stakeholders would like the
system to have so that the interaction experieacmare satisfactory, and for their
analysis Mylopoulos, Chung, and Yu (1999) creatad framework: (1) define the
softgoals that represent the non-functional requérets obtained from stakeholders; (2)
for each softgoal create the softgoal tree, decaimgadn other softgoals; (3) gather the
softgoals so that positive and negative interfeesrare evidenced; (4) analyze if the
softgoals are satisfied. Functional requirementsgoals are the functionalities the
system should have, which are organized in goalstrand decomposed in subgoals.
Functional goals are then related to softgoalshabtheir compatibility is analyzed.

Taking into account that CERs are themselves ategh of the interaction within a
service, requirements of an experience, we cant ttkam as non-functional
requirements. Therefore, GOA may, in early stagedp in the specification of
customer’'s needs into requirements, namely, expegigequirements. Later it may
provide a support for choosing the most appropiatkesign among different
alternatives, taking into account the emotional famattional components of the service
(Patricio, Fisk, and Cunha 2008).

Considering MSD methods, namely the level of sergioncept definition and the VCE,
we will use GOA concepts and notation to bettereustind the experience factors and
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incorporate them from the very beginning of the hodt This configures a new
approach and one practical contribution to the oakth

2.2.4  Service Experience Blueprint

Each activity of a service offering must be destjaed managed, taking into account
the various interactions between the client andsylstem interfaces, so that the service
experience is memorable (Pine and Gilmore 1998hs(@ering the design basis of
service experience encounters, Bitner, Ostrom, liodgan (2008) argue that the
Service Blueprint is an adequate technique ablsuggport the design of customer
experiences, due to its flexibility and capacityadfaptation. In fact, Shostack (1984),
who earlier introduced Service Blueprint as a psing technique that offered
advantages in terms of controlling and monitoriegvice operations, recognized the
technique’s flexibility to encourage creativity.

The given technique aims at presenting an overwéewhe key service elements and
activities, inter-relating them through their orstration. Furthermore, “service
blueprints are first and foremost customer-focusathwing firms to visualize the
service processes, points of customer contacttrenghysical evidence associated with
their services from their customers’ perspectii&trier, Ostrom, and Morgan 2008)

Service Blueprint allows the definition of custonmeles and activities, providing cues
through physical evidence, the representationasftfine employees’ activities and their
interaction with customers, as well as settinglithe of visibility (activities that are kept
away from the customers’ sight) and the definitidrbackstage activities. However, in
what concerns to technology-enabled services therdhe need to incorporate
technological interfaces and components in thegdesf the service blueprint and for
that purpose, Mager (2009) refers to the definibbrthe line of IT interaction (part of
the frontstage activity), substituting the lineimtieraction, which a customer faces when
using technology-enabled services.

The increasing infusion of technology in servicad ¢he emergence of multi-interface
service offerings highlight the importance of inporating technological components in
methods like the Service Blueprint (Bitner, Ostraamd Morgan 2008) and adopt a
more cross-disciplinary approach, just like Servidesign is characterized (Moritz
2005). Resorting to research methodologies fromkbtang and methods from Human-
Computer Interaction and Software Engineering, i8erkxperience Blueprint (SEB) is
a multi-disciplinary method developed by Patridiisk, and Cunha (2008) for multi-
interface and technology-enabled service expergenteustains a systematic process of
CERs’ incorporation, able to be understood botimlaypagers and software engineers.

Regarding that the customer experience is a re$wdiery single moment of contact
with the firm through different interfaces or chais) SEB method allows service
managers and interaction designers to choose gtetmbination of interfaces for each
service encounter, ensuring a strong customer tatien due to the incorporation of
CERs. Adopting a multi-interface perspective, thetimod also supports more elaborate
decisions on the investment on interfaces, priong those that have more impact on
the client overall experience. Actually, it corroates with the new paradigm within
services, because it allows modularity, where whffié segments of clients co-create
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value in real time, considering their preferenaegerms of channels and navigation
patterns for each service encounter activity.

SEB method comprises three main steps: the evafuali the service experience for
each service activity; designing the service atititerface level; and designing the
service at the concrete level of the interface.réfoge, it starts with the study of the
experience requirements for each activity of th&ise encounter, paying attention to
the available interfaces to provide the servicesdRéng to qualitative and quantitative
research methods, CERs are depicted, their impmetas defined and they are
prioritized for each activity in the service enctem GOA is, then, used to understand
the desired experience for each service activitypugh the decomposition and
prioritization of softgoals. The multi-interface reiee is designed, defining the
specialization and integration of the various ifstees. Finally, drilling down to the
concrete level, resorting to SEB diagrams, eachrfate is designed to sustain the
service activities and better satisfy CERs, smgoghiiding the client to the interfaces
that result in the best overall service experience.

SEB diagrams consider the existence of backenémgsand their actions to enable the
provision of a service through technology, therefaepresent an evolution comparing
to Bitner, Ostrom, and Morgan (2008) Service Blugpas they include the actions of a
supporting system, with impact on the overall eiqrere.

2.2.5 Embedding Greenprinting in SEB diagrams

Greenprinting (Patricio, Fisk, and Grove 2009) arswo the ultimate goal of fostering
sustainable practices through services encountEss,t integrates environmental
awareness within the steps of creating SEB diagramzarallel, Greenprinting aims to
provide a valuable service experience for the enstp enhancing it through the
incorporation of CERs.

Considering already existent service offerings, ghecess suggested by Patricio, Fisk,
and Grove (2009) involves mapping the current seréxperience and generate ideas
for improvement, evaluate those ideas in termseir tboenefits’ and costs’ feasibility,
develop and assess the impact and, finally, imphenfeegarding the overall service
experience, Greenprinting can be introduced toeeithe frontstage or the backstage
aspects of Service Design. In the frontstage, gpaghs are created for engaging the
customer in greener practices along the servicerexre, so that customers can freely
choose between the “normal” path and the greener on

We believe that besides the applicability in alseaxisting offerings, Greenprinting can
lead the design of a service from scratch. Instdatteating alternative green paths, it
could be embedded in the SEB diagram, where thentdogy enabling the service
fosters sustainable behaviors and the customerselsdbem.

2.3 Tangibilizing through service evidences

Once service encounters are designed resortingueptints, tangibilizing the design
solution may enhance the final result by considgtine overall experience. In this
sense, Samalionis (2007) presents evidencing, wltchsists of mapping the
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assumptions about the future service, in a kindaothaeology of the future”, which
enables making qualitative judgments about the icapbns of design. The author
refers to the enactment of experiences, but alsaonass simpler ways of evidencing the
service, througlfiaking which involves the creation of materials involiadhe service
provision to better understand the design implazatin the overall experience.

For this purpose, and considering the technologble service to design, we see low
fidelity prototyping as an adequate approach tgitalize the design solution, so that
the experience requirements are refined and bettéestrated. Furthermore, this kind
of service evidences may comprise themselves pdiyswidences of the SEB diagrams,
as they tangibilize the service experience to aferach touchpoint.

2.4 Main conclusions

There has been a strong focus on incorporatingisiadtility matters on the design of
more sustainable services. Though, there is a levemgency at rethinking the role of
customers and the impact of their actions. Offegegvices able to foster sustainable
practices in home energy consumption should beeaddd as a means to seek for a
better future scenario. But, there is no systeradtapproach within Service Design to
respond to this issue.

Regarding the conceptual background and revisatliestuwe were able to gather the
understanding of what involves home energy consiomptonsidering the realm of
environmental sustainability, psychological studiesl the emergence of eco-feedback
technologies. Additionally, and taking into accouhat understanding we addressed
Service Design Methods so that we could have aetelepowledge on the possible
approaches for designing services for sustaingbilit

In this sense, we believe that MSD methods (Patrétial. 2011) comprise a very
systematized approach, with contributions from rsmmwice development, interaction
design and Service Design, aiming at both undedstignthe customer experience and
designing the service offering. However, this apgtois not oriented to the design of
services to foster sustainable behaviors. FurthesmdSD seems to be too dense for
smaller projects, highlighting the need to deveitopre agile methodologies and to
adapt MSD methods to the extent of management esidrdneeds.

Aiming at filling the gaps, our contribution to S&re Design comprises the adaptation
of MSD and the incorporation of other methods tppsurt the design of services for
sustainability, seeking to satisfy needs, meet e&pee requirements and trigger
sustainable behaviors. Hence, adopting a custosrdric approach, we consider the
adaption and use of MSD (Patricio et al. 2011) &mmework combined with GOA
(Mylopoulos, Chung, and Yu 1999) concepts and rmwidb better explore the CERSs in
the service concept level. To model the servicatswi the configuration of a possible
customer journey (Evenson 2005; Mager 2009) withanservice system is useful for
depicting touchpoints or service encounters todmgihed. Drilling down to the design
at the service encounter level, in SEB diagramdri@a Fisk, and Cunha 2008;
Patricio et al. 2011) the integration of Greenmgt(Patricio, Fisk, and Grove 2009)
permits to highlight the service ability to fosgerstainable practices and the customers’
more sustainable practices fostered by the service.
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3 Methodology

To achieve the research objectives, the methodmbgipproach was conceived to
embrace two main stages of Service Design: (1) sluely and understanding of

customers and their context and (2) the translatib that information into a new

service system and service evidences. To systesnihliz approach, we resorted to the
Analysis-Synthesis Bridge Model (Dubberly, Evensang Robinson 2008) (Figure 8)

adapted for Service Design, which involves, theaustnding of the current customer
experience, the modeling of the customer experietfte modeling of the service

solution and its prototyping and implementationt(iea et al. 2011). By using models

for framing the object of study, Analysis-Syntlse®ridge Model brings the gap

between analysis and synthesis (Dubberly, EverssmhRobinson 2008).

Researching Prototyping
Interpret Abstract

Model of
what
“could be”

Model of ~_Sudgest
what “is” ’

Describe Concrete

distilleq to
3 \Sg\\\le\“

What
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(Current) (Future)

Figure 8 - Analysis-Synthesis Bridge Model (Dubberl y, Evenson, and Robinson 2008)

Stage (1) was to understand the current customperiexace within home energy
consumption — the first phase of Bridge Model. Wafgrmed a qualitative study,
involving Grounded Theory (GT) Methods and usinGa@mputer-Assisted Qualitative
Data Analysis Software to support the analysiss Toimprised thirty-one interviews, to
understand energy consumption behaviors and exg@l&i®s involved in the overall
experience of incorporating sustainable practiciéisinvhome energy consumption.

Then, in stage (2) we considered the other thresgshof Bridge Model, supported by
Service Design Methods. We modeled the customeerexpe, then the service
solution and finally prototyped the design solutidfor this stage we combined
Multilevel Service Design methods (Patricio et2011) with Goal-Oriented analysis
concepts and notation (Mylopoulos, Chung, and Y@9)9 Greenprinting (Patricio,

Fisk, and Grove 2009) and prototyping.

3.1 Study and understanding of home energy consumption

3.1.1 Qualitative Research and Grounded Theory Meth  ods

"Research begins with curiosity.” (Auerbach andve3gtein 2003), and within
gualitative research the curiosity is focused andbcial milieu. Neuman (2006) affirms

20



Designing Services for Sustainability: The case of home energy consumption

that qualitative researchers look at social lifegaslitative matter, adopting different

points of view to explain how people construct iptetations and meanings of specific
things. Therefore, they borrow ideas from the pedpéey study, seeking for examining
attitudes, distinctions, and motifs. Some criticsnp out that qualitative data is fuzzy

and elusive, however, Neuman (2006) argues tha ihi not necessarily true.

Qualitative data can have its own logic and docunneal events, record what people
say, and how they say, observe specific behavioesen study visual images. Being
grounded in the data, qualitative research canuséaised by GT methods, as they
provide flexibility and openness for shaping theearch question along with the data
collection and analysis, as well as encourage aahguestioning and comparison.

Neuman (2006) refers to four main characteristithiwqualitative design research:

1. Social context is critical, as certain action, aesar meaning is related to that
particular social context, thus, research is irdtggt within a specific culture,
set of values, meanings, ways of living life angkrpreting experiences.

2. Ability to gather diverse materials, sources ofadand articulate them so they
make sense in telling the “story” — this abilitycalled bricolage.

3. Focus on cases, meaning participants, analyzingingamcies in their own
setting, and focus on the process, through thectepi of the sequence of
events, of what happens first and what follows.that

4. Data are mainly presented in the form of words,cde8ons of particular
events, hence, it requires the assignment of geifsiance and coherence,
making it understandable and manageable for itdysisaand subsequent
development of theories.

GT methods have proven to be very suitable foraxpy, understanding and learning
more about people’s experiences and events in likkes, as they allow the openness
needed to see data in new ways and explore new {@&rmaz 2006), aiming to see
through participants eyes. Therefore, groundedribeaare constructed by subjects,
influenced by the interactions between the peopl®lved in the research process,
aiming to study descriptions of the “world” ratltban the exact reality. Being flexible,

GT is also systematic, providing guidelines fortéetollect and analyze data (Charmaz
2006).

We can highlight two main principles of GT (Auerbaand Silverstein 2003): (1)
questioning, rather than reasoning, as researdltipants are considered the source of
the knowledge, the experts on the phenomenon alyst{2) generating hypotheses
through theoretical coding, which allows us to gruwur hypotheses in what the
research participants say. These methods are fbcosecollecting data from the
individual involved in the phenomenon of study, tenCharmaz (2006) affirms that it
all starts with data, with its collection throughservation, interaction with participants,
interviews, focus groups, or even the collectiompiotures and videos. However, this is
not all, as GT requires that the data verify thesteria: quality, credibility, suitability
and sufficiency.

Auerbach and Silverstein (2003) suggest that Gawallthe researcher to admit that
s/he may not know enough to pose a specific questam the very beginning of the
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research. Therefore, allows the researcher to gatie analyze data and, then, define
the question to direct his research. In fact, Gppsuts the openness to new uses and
perspectives. The basic idea within GT is to chaesearch participants that have lived
through the phenomenon under study, because tleegxgerts on it. Furthermore, in
GT there are no variables to operationalize, bexahe objective is to construct
interviews that allow participants to talk aboutitHives and experiences.

Barney G. Glaser and Anselm L. Strauss were theupsers of GT methods, with their
book entitledThe Discovery of Grounded Thedi}967). Charmaz (2006) affirms that
they were advocates of the development of thedr@s research grounded in data,
proposing that the qualitative analysis could beystematic as quantitative, and able as
well to generate theory. They invoked the involvamef the researcher both in data
collection and analysis, grounded on the data,erathan on preconceptions and
resorting to constant comparison. Furthermore, tt@mysidered that sampling should
not seek for representativeness, but rather ainthatconstruction of the theory,
therefore, maximizing variability; and they undersd that literature review should be
conducted after the analysis was done, avoidingomeeived ideas.

In this sense, Glaser and Strauss introduced time tigeoretical sensitivity which
means the researcher capacity of reflect upondte abllected and depict relevant data
(Kelle 2005). They argued that theories would emeirgm data, if the researchers
approach the empirical field without any preconedivdeas and use their theoretical
sensitivity. Still, there was no clear guidanceHtow to pursue this purpose.

Glaser and Strauss started to follow different dio;s and later, in 1990, Anselm
Strauss and Juliet Corbin wrdBasics of Qualitative ResearcWwhere they refined the

framework of GT methodology, namely by presentingi@e liberal position towards

literature review, allowing the use of any kind laérature at any moment of the
research (Kelle 2005), however advising to avaidagiough literature review that could
inhibit the openness that characterizes GT. Triggdred the splitting between Glaser
and Strauss, Glaser arguing that allowing that agenst the foundations of GT and
accusing them of forcing data (Bringer 2006).

Analyzing these outcomes, Kelle (2005) suggestsrdsearchers always have to carry
theoretical knowledge, so that they are able “taleustand, explain and describe
empirically observed phenomena”. In fact, the fiorcof reviewing previous literature
is to define the focus and more relevant topicexplore (Bringer 2006). Charmaz
(2006) adopts a constructivist approach, assuntiag) neither data nor theories are
discovered, but rather that we create groundediteebased on our past and present,
through interactions with people, perspectives amdearch practices. This last
perspective was the one followed in this researabjept. Literature Review was
progressively written, during the research, butialy was crucial to create the
conceptual background, so that concepts were wiggplied, and to understand the
possible methods to address the research goalml Ildading was the sufficient to
understand possible factors implicated in the mebeéocus (Bringer 2006), but we
stayed open-minded to what participants exposed.
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3.1.2 Data Collection Method

According to Charmaz (2006), gathering data is heapsociated to three main issues:
the object of study, the research problem to pueswkthe methods available for the
collection. GT methods revealed the fit to the peobof studying and understanding
the incorporation of sustainable practices withomle energy consumption as they
corroborate with Service Design focus: the peopleiiom the service is intended must
be “at the heart of the design process” (Lavliewds, and Reason 2008).

Hence, gathering data through GT methods resultglindata, addressing the attitudes,
intention, behaviors and experiences of participanResorting to quantitative
techniques would not provide the needed understgnali people’s practices and their
inner opinions, neither would offer the opennessew possibilities.

Flexibility within GT allows the researcher to ad@method and later adapt it to better
suit the purpose of the research (Corbin and $tra@80; Charmaz 2006). Above all,
the important is to stay open to new ideas anatsqparticipants might bring up.

Among the possible methods within GT, we chose ssrctured in-depth
interviewing for gathering data. For that purpag@delines from Charmaz (2006) and
Foddy (1993) where crucial to define the studygiesis well as perform the interviews.
Furthermore, the constant encouragement for thécipants to tell more about a
certain topic, to express feelings and opinions twaong with the search for the
identification of activities, routines, experiencasd CERs, to sustain Service Design
methods.

3.1.3 Sampling Method

To address the purposes of the research, the savapleonstituted taking into account
an important factor: having installed the PM at leoamd experienced the interface. We
understood that having a group of people who kneaviead contact with the device and
other group in the opposite situation could leveragariability and subsequent
theoretical saturation of categories (Charmaz 200H)e aim was to ensure
representativeness and consistency of conceptcategories, and not to generalize
findings to a broader population, following GT madlology (Corbin and Strauss 1990).

The twenty-one families with the PM were contacéed one member of each family
was invited to participate in the study. Within tthgroup, fifteen family members
accepted it. Taking into consideration the geogiagbtposition of those families, the
other group of participants was gathered from feamiliving in close blocks of flats or
single-family houses and who did not have contati the PM. The sample totaled 31
participants.

Following GT Methods, the sample was not closedigeive started the data collection,
because, as data were collected, we gained indigatguided the composition of the
sample (Charmaz 2006). Hence, its constitution wade along the data collection and
concerning insights from interview to interview, as evolutionary approach (Corbin
and Strauss 1990).
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3.1.4 Interviewing

The data collection started in the "2®&f March and ended at the "Ldf April,
comprising thirty-one interviews, mainly performatthe houses of the participants and
according to their availability. The interview alygabegun with an introduction to the
project, contextualizing the purpose of the redeatmut avoiding influencing the
opinion or reactions of the participants. Then wepies of an informed consent were
presented for the participant to read and sigrgieed and then the interview started.
All this information is available in Appendix B. der the consent of the participants
each interview was recorded for analysis purposes.

Depending on the participants openness to talk, itberview varied being more

structured for the participants who were more tiraitd reticent to talk, and more
unstructured, near to a normal conversation, fos¢hmore communicative. To support
the interview, probes were defined, so they coulidgthe data collection.

Firstly, we addressed energy consumption routi@ssa warm-up question for the
participant to remember aspects of her/his ownyalagr life. Then we approached the
posture and attitudes towards the energy consumptihome, as a mean for retrieving
attitudes and drivers for energy consumption bedravand depicting habitual and
reasoned behaviors. The relationship with the gnsogplier was the following topic,
where we addressed the relationship establishe@xgridred energy service issues. The
guestion about a situation of power failure wasduse explore valuable information
related to attitudes towards energy or the relatigmwith the energy provider. Then,
we introduced the concept of sustainability andirenmental sustainability to
understand the existing practices, followed by tihgic on how could the participant
and the whole family be more sustainable at eneamsumption. The PM experience
was the last question, applied to the participamith the device installed in their
houses, and addressed aspects of interaction dsasvekervice-related issues. Every
interview ended with questioning if the participavauld like to add something else to
what was said (Appendix B).

In terms of participants’ socio-demographic chagastics, we can summarily say that
the overall sample had 68% of female participaidi college graduate and 90%
employed (Appendix C). There is some unbalance rabdein terms of education

degree, which may be explained by the more opernoessds technology, that is, the
PM, as education degree is higher. The averagé¢harignterviews was 25 minutes.

Apart from the thirty-one interviews applied to tmsers, there was one exploratory
interview to a member of the direction of the eryesgpplier at Madeira (Appendix D),
that brought more sensitivity to the home energysomption and related issues.

3.1.5 Coding and Data analysis

To support coding the data and the subsequent samalye resorted to NVivo (QSR
NVivo), a Computer-Assisted Qualitative Data An#@ySoftware, that allows enough
flexibility for exploring the data and staying graied to it.

To allow coding and analysis, the interviews watexdlly transcribed and stored at the
software. To support the emergence of categomsalicoding (Charmaz 2006) — or
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open coding (Corbin and Strauss 1990) — , was erated on three main interviews.
That helped the first contact with the data and dbding process itself, as well as,
allowed the identification of what kinds of data weuld collect next. Once interviews
were all coded, focused coding (Charmaz 2006) axal coding (Corbin and Strauss
1990) — was the next step, towards strengtheningldeed categories, making them
coherent.

"Qualitative research is research that involveslyaivey and interpreting texts and
interviews to discover meaningful patterns desompt of a particular
phenomenon."(Auerbach and Silverstein 2003). Hewooee coding was done, the
analysis took place, through querying the datagufie available resources of NVivo,
whose results are presented in section 4.

3.2  Service Design Methods

Bearing in mind the Analysis-Synthesis Bridge Modmbproach, and after the
gualitative study has provided the needed undetsignon the current customer
experience within home energy consumption, we teddo Multilevel Service Design
(MSD) methods (Patricio et al. 2011), revised ictisa 2.2, to support the design of the
service enabled by the PM.

The modeling of customer experience was achievedugin the design of Value
Constellation Experience (VCE) and Customer Valoa<tellation (CVC), comprising
the service concept definition. VCE allowed the piag of the main activities involved
in the experience of incorporating sustainable fpr@s in home energy consumption,
while CVC sustained the understanding of the seerifties and services involved
around that experience. For better supporting thevice concept definition, we
embedded the CERs in the VCE through GOA concepdts retation (Mylopoulos,
Chung, and Yu 1999). That enabled the link betwdenmore abstract level of the
service concept definition with the more concreteel of service encounters, as well as
permitted the reconfiguration of CVC.

To model the service solution, the understandingustomer experience pemitted the
configuration of a possible customer journey (Ewen2005; Mager 2009) within the
service system for depicting touchpoints or seregeounters to be designed. For their
design we used Service Experience Blueprint diagr@atricio, Fisk, and Cunha 2008;
Patricio et al. 2011), in which we embedded Graatipg (Patricio, Fisk, and Grove
2009) to highlight the service ability to fostersginable practices and the customers’
more sustainable practices fostered by the service.

Finally, and to tangibilize the design solution, eanceived a low-fidelity prototype of

the service concept, incorporating the identifideRS and translating the concept into
service evidences. This follows what SamalionisO7)0refers as evidencing, which
involves mapping assumptions about the future sepin a king of "archaeology of the
future”, which enables making qualitative judgmealt®ut the implications of design.

This kind of service evidences may comprise physealences of the SEB diagrams,
as they tangibilize the service experience to aferach touchpoint.

The results of this methodological approach ares&g in section 5.
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4  Understanding Home Energy Consumption

Regarding the first phase of the methodologicat@ggh, this section explores the main
findings obtained through interviews’ content cadiand analysis. The purpose is to
gather as much information as possible to susharelicitation of CERs that can guide
the subsequent design of the service. Semi-steattimterviewing revealed to be

adequate as it enabled the gathering of rich dat@harmaz (2006) describes it. We
believe that having two distinct groups of partaigs, in terms of contact with the PM,
had positive effects on the richness of data gatherurturing variability.

Firstly, we introduce the categories and how theyenorganized for analysis purposes.
Then, we attempt to present the various categari@snarrative manner. We begin by
exploring the topic of energy daily consumptiorerthve present the energy supplier
side and the relationship established; further deress energy consumption control,
then current sustainable practices; moreover, wgortethe experience fifteen
participants had with the PM and provide some imsigpf suggestions and desired
improvements captured. Finally, as a wrap-up ofwthele section, CERs and related to
goals are elicited, so that information can be usezffectively design the service.

4.1 Organization in categories

Staying faithful to the fundamentals of Groundeddity meant defining the categories
grounded on the data. Therefore, their existenceladed to references of participants
and resulted of constant coherence analysis. @repatiategories, followed by
transcription, was the deepest contact with dathramealed to be very complex and
required discipline. The process started with théireg of three interviews that seemed
richer, so that the categories could be shapedh Haee interviews, categories were
analyzed in terms of coherence and reshaped iseane

Because data were too dense and related to a tanef) there was the need to gather
categories in groups, so that they could be beftganized, and also identify sub-
categories to address specificities of the majtegmay (Appendix E).

4.2  Energy daily consumption

When asked about daily routines that were implitaie energy consumption,
participants frequently referred to certain aciggt such as preparing meals or cleaning,
and to appliances that allowed the performancéadéd activities (Appendix F). In fact,
this highlights the peculiar case of energy sugglyice, as the satisfaction towards it is
very much related to the daily use of energy amdsticcess in indirectly consuming it
through appliances, lights or other electrical daejabdle engines (Fischer 2008). These
are artifacts, physical entities that play an int@atr role in the service provision
(Constantine 2008), that is, through which the iseref energy supply is provided and
are crucial for home energy consumption. Furtheentitese characteristics contribute
to the invisibility of energy consumption or theksof awareness (Fischer 2008; Pierce
and Paulos 2010). This invisibility was actuallyattitude referred by four participants
(Appendix G), justifying the difficulty in managingpnsumption.
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“We all have vices.[...] | turn this on and | donée.”

Male, 59 years old, without Power Meter, Attitudevards his family energy consumption

It was interesting to address the participants ygeséind attitudes towards their own
consumption (Appendix G), as many assumed they wemae, and paid attention to
their energy consumption. It was also frequent rrefg trying to moderate

consumption, avoiding unnecessary use or justifythgt their consumption is

necessity-pushed.

“When it is needed, then we use it”

Female, 35 years old, with Power Meter, Posturatde/energy consumption

Educating their own children so that they would licgte certain practices was
commonly referred, along with stating the impactttbhildren seem to have on home
energy consumption expenditure.

“...having an eight-year-old son, it turns to be vdrificult, because for him, all has to
be turned on...”

Female, 41 years old, without Power Meter, Childrepact on Consumption

Within the sample fourteen families resort to tbevices of a housekeeper, mainly one
day a week. This fact led to understand that homexgy consumption is not only

related to activities of the family members andt thathird person, responsible for
certain activities that are energy demanding, ergglaying an important role on the

overall expenditure and we think it should be aaptfactor to consider when, for

instance, the person is opting for an energy servic

“Having a person at home during the day, I thinksiinfluent, because she vacuums,
she irons and, eventually, uses the washing machAime those are appliances that |
think they have a lot of influence in the enerdly’bi

Male, 38 years old, with Power Meter, Housekeepfuénce on energy consumption

4.3  The Energy Supplier

Along with the various interviews applied to custrs) there was the interest to
interview someone that could represent the enarggler operating in Madeira.

With this interview we were introduced to the pautarities of energy service. Hence,
at Madeira, there is one monopolist energy suppliet there are certified entities that
function as intermediates to establish the conoectietween the house and the
supplier. The customer may opt between differeetg@nvoltages and choose the tariff
that best suit energy needs. Once the contracstableshed the means of contact
between the enterprise and the customer are thdhiyianvoices and leaflets (on
current campaigns and with advice) sent throuderlethe website, the physical stores
and a call center. The customer can choose totheaoheter and contact the enterprise
within a certain period, but if s/he opts not to iothe enterprise estimates the
consumption. Every three months a technician froeneinterprise reads the house meter
so that any necessary adjustments are made — laadhappens either the customer
reads or does not read the meter.
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4.3.1 Relationship with the energy supplier

The interesting side of interviewing people is tma capture emotions and subtle
gestures or forms of expressing opinions that aneesimes more revealing than words.
In what concerns to how participants described ttwirent relationship (Table 1) with
the energy supplier, it was quite frequent theregfee to its distance and to the mere
relationship where the client is provided with thervice, receives the invoice and
makes the payment. Some even referred there wadatmnship.
“They provide the service and | pay. It is basigdhat.”
Male, 37 years old, with Power Meter, Current Refatfop with the Energy Supplier

Lack of contact or willingness to offer alternasvevas associated to the existing
monopoly.
“They have never called me...I think it is relatedchtd having any competition.”

Female, 30 years old, without Power Meter, Enenggplier Approach to customers

Table 1 - Coding Tree for the Current Relationship ~ Category

Current Relationship Sources %
Distant 15 48%
Service-Invoice-Payment 13 42%
No problems 19%
We don't have a relationship 19%
Impersonal 16%
Reference to the Monopoly 16%
Quick Solver 10%
Client-pushed 6%
Through Relative 3%
Close 3%
Emotional link 3%
Hard to get information 3%
Provides the information | need 3%
Total 31 100%
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Besides the distant relationship, some participeeftsred to the inexistence of energy-

supply related problems and those who had problémnghlighted the agility of the

supplier in supporting them.

“...within half an hour they intervened, it was aFaday night, so...l was satisfied with
the service”

Male, 37 years old, without Power Meter, Energy Bigp Performance

Moreover, many participants expressed the desekationship they would like to have,
being clear the willingness for more proactivityaple 2), followed by advice on how to
reduce consumption.

“They should analyze and should see where | creddce...they could say «look, it is
here where you are failing»”
Male, 48 years old, without Power Meter, DesiredaRehship with the Energy Supplier

To understand the interactions between the enserjamd the client, we captured every
mean of contact the participants referred (Appertd)jx the most relevant being the

invoice, followed by the leaflets. A few affirmed tead the meter, and only five people
referred to have used the site. The participarisaled reduced direct contact with the
enterprise.
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Table 2 - Coding Tree for the Desired Relationship ~ Category

Desired Relationship Sources %

Proactive approach 10 32%
Advice to reduce consumption 16%
Add info to invoice 6%
More information 6%
Call clients 3%
Easier to reach 3%
Electronic Invoice 3%
Emails 3%
More campaigns to increase conservation 3%
Total 52%
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Being the invoice the most referred mean of contane problems were raised related
to its interpretation or the understanding of darteems, that are not clear, or statistics
that are difficult to interpret, which then leadsonly focusing on the price to pay.

“I think it is not explained very well. Generallylook at the total and do not look at the
rest”

Female, 35 years old, without Power Meter, Invanterpretation difficulties

The payment method, being through bank transfezctdebit or at physical stores, has
consequences on how the individual perceives sehbusehold consumption. Some
affirmed that did not chose direct debit for th&esaf being aware of how much they
are spending and to better manage their expendi@ttesrs, among the 48% of those
who choose direct debit, confessed that many tolitesiot pay attention to the invoice.

Only four participants mentioned going to the phgbkstores for payment purposes.

4.3.2 Fostering sustainable practices

For sustainability matters, our interviewee in draerprise referred the campaigns for
the adoption of economic bulbs, as well lashoraria tariff, which stipulates two
different prices per kilowatt, so that the custornseencouraged to use energy more
intensively off-peak hours, when the price is lower

In what concerns to the campaigns, slightly halftreg participants acknowledge its
existence, mainly through leaflets, but only fodrtlem adhered. The others who
didn’'t, some already had, while others justifiedattithe bulbs offered were not
compatible with their installation.

Within the sample of thirty-one customers, twelférmed to have chosen thiei-
horaria tariff and there were three participants that wese sure if they had it or not
(Appendix 1). Furthermore, it was clear that thekramwledgement of the service
existence was mainly related to customers curiasitgdvices from friends and family
that already knew or had subscribed the service.

“It was through a relative who lives in Lisbon, thald me he had that tariff and that
probably I could find it here.”

Female, 41, with Power Meter, How have acknowledgjdtbraria tariff

Some concerns were highlighted such as knowing mmeh would be saved or the
preference for a different timetable. Those whemefd that did not have the off-peak
service justified their choice by the presencehef housekeeper during the day or by
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concerns of bothering neighbors. The timetable aasther issue, as some did not
know it or had the wrong information.

In what concerns to influencing consumption pageand behaviors (Appendix J), 61%
of the participants considered that the energy Iseppad no influence on their
consumption behaviors. Two participants explairtesl lack of proactivity by the fact
that the enterprise would lose if it helped theteomers embracing other consumption
patterns. The 32% that admits some influence, sigddhat it was mainly through the
leaflets and advice.

“Sincerely, | think they don’t [have any influefckthink they would lose if every
consumer was aware and consumed each time less...”

Female, 26 years old, without Power Meter, EnengypBer influence on consumption

4.4  Energy Consumption Control

When asked about how they manage to control treisumption, the most frequent
reference was to the invoice (Table 3), as it & phimary source of energy-related
information to the consumer, mainly for noticingethmonthly variability on
consumption. A few participants referred to be dblenderstand certain periods where
the consumption is higher as they relate it to uke of a specific appliance or to a
certain season.

“...in the winter, because we had a harsh winteg, wged the heater...the heater leaded
to oscillations in the invoice...”

Female, 37 years old, without Power Meter, Contrididgh invoice

Table 3 - Coding Tree for the Energy Consumption Co  ntrol Category

Energy Consumption Co ntrol Sources %
Invoice 26 84%
Variability on consumption 10 32%

Comparing own Invoices
Understand peaks of consumption
Price focus
Average of consumption
Statistics displayed
Power Meter
Periods of (greater) consumption
Appliance consumption
Suggestions displayed
Monetary Expenditure
Abnormal consumption
Compare with others
Clamp connected to energy meter
Energy Meter
Thermostat Display
Total

23%
19%
16%
13%
3%
48%
35%
16%
13%
6%
3%
26%
3%
3%
3%
100%
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Even if the PM does not provide information perlegmee, some participants revealed
being able to detect peaks of consumption whengusertain devices. Some even
turned on the appliances to see the feedback daNhe

“For example, if we turn everything off, we knowattkhe fridge’s energy consumption
is low. That is it, we confirmed there [Power Méter

Female, 35 years old, with Power Meter, ControlulgioPower Meter
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Furthermore, comparing with others seems to be @ @faknowing the family’s
performance, if it is spend too much or is withie average.

“I notice, talking with my brothers in law and evesth my mother and my father, that
they spend almost the same energy as us...”

Female, 39 years old, with Power Meter, Control aparing with others

The participants that mentioned the energy meler,ctamp or the thermostat display
revealed an attention towards energy consumptiomeathe observed in the sample.

4.5  Sustainable practices in everyday energy use

Everyday energy consumption and control seem tb tlea participants to adopt certain
sustainable practices (Appendix K), being the nfi@xjuent the use of economic bulbs
or the acquisition of efficient appliances. Theugf participants withi-horaria tariff
also demonstrated to commit to certain routines atapt their chores so that they
could take advantage of the service.

“Having | opted for this tariff, | have to take tmeost of it, right?”

Female, 45 years old, with Power Meter, Commitmeihi-horaria tariff

“For me it is indifferent. It is a matter of habit.

Female, 30 years old, with Power Meter, Chores cbalge tdi-horaria tariff

Six participants mentioned they have specific devito switch off several appliances.
The presence of lights as directly associated &ggnsaving was quite common — the
use economic bulbs, turn off lights, use naturghtlias possible. Furthermore,
participants also referred they avoided using cerdégpliances, like the oven or the
dishwasher (Appendix L).

Among many reasons to conserve energy (Table 4jngamoney was the most
mentioned, followed by the information availablattfadvises on what one can do to
save. Environmental concerns and sensitivity taggneaste marked their presence, as
did the reference to the sum of little acts todoshange.

“...we had not always had environmental concerndjeatve focused on the monthly
bill”
Male, 27 years old, with Power Meter, Drivers fasginable Practices — Save Money
“I read an article...where they talked about excessisnsumption of stand-by. At the
time | had no idea that stand-by implied such aresgive consumption and so | applied
that switch”

Male, 37 years old, with Power Meter, Drivers fasginable Practices — Information Available

However, as participants talked about the incopmmaof sustainable practices within
their everyday life and daily energy consumptioheyt also demonstrated certain
attitudes, being clear the strength of implememigits and routines, which inhibit the
adoption of more sustainable practices. Furtherjrsmme stated that it was difficult to
do better than they already did, and did not knaw lhey could improve, as their
consumption was the strictly necessary.
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“l see my daily behaviors, during the week andhia weekend and | cannot see where |
could save more electricity. | cannot see whereula do it”

Female, 31 years old, with Power Meter, Attitudedads incorporating sustainable energy practices

The incapacity of seeing the results of changedemaviors or on appliances was
pointed as critical and revealed a certain disapemeent towards keeping the change.

“I think we consume very little, we follow evergoenmendation and we try to reduce
everything possible, but we feel we are paying fore

Male, 59 years old, without Power Meter, Attitudevards incorporating sustainable energy practices

Table 4 - Coding Tree for the Drivers for and Attit  udes towards Sustainable Practices

Categories
Categories Sources %
Drivers for Sustainable Practices 31 100%
Save Money 26 84%
Information Available 11 35%
The sum of little acts 9 29%
Environmental Concerns 8 26%

Sensitive to Energy Waste
Increased Awareness
Professional Career
Family legacy
Education
Save resources
Sensitive to sustainability concerns
Social Consciousness
Personal Satisfaction

Attitudes towards sustainable practices
Habits and routines are strong
It is difficult to do better
| don't see the reflection of changes
Comfort comes first
| don't have enough information
Commitment to reach something
| know things | could do
Importance of Rules and Incentives
Saving is not my priority
Deal with greater consumptions first
Policies are needed

26%
16%
16%
13%
6%
6%
6%
6%
6%
97%
39%
32%
26%
16%
13%
10%
10%
10%
6%
3%
3%
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4.6 Power Meter Experience

Fifteen of the participants had contact with the,RiMd at the time of the interview,
they already had the device for at least six monflesunderstand their type of usage,
we captured the frequency of interaction within Thge of User category (Table 5).
This category characterizes the PM user accordirthe frequency of interaction with
the device. The most common was to mention thesimeal interaction, meaning not
daily, but some days in the week. However, thereeva¢her participants who referred
they rarely interacted with the PM, mentioning thek of interactivity and dynamic in
terms of information and arguing that the fact ttieg netbook was closed presented
some issues.

The most frequent mentioned type of interactiorhwiite device was visual (Table 5),
and a few revealed they used to turn appliancesndnoff so that they could visualize
the feedback on the PM and understand the impabbsE appliances on consumption.
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“I turn on and off and see the fluctuation.”

Female, 45 years old, with Power Meter, Interactigth the device

Table 5 - Coding Tree of Type for the User and User  Interaction Categories

Categories Sources %
Type of User 15 100%
Occasionally 7 47%
Frequent 5 33%
Rarely 3 20%
User Interaction 15 100%
Visualize 13 87%
Turning on and off 4 27%
Afraid of exploring the technology 3 20%
Through 3rd person 2 13%
Total PM users 15 100%

In fact, nine of the users associated their peraeptin terms of most demanding
appliances to be based on the information proviobedhe PM. Furthermore, some
revealed that they were afraid of exploring theicewand/or that they used the device
through a member of the family, not directly (Tab)e

Table 6 - Coding Tree for the Impact on Consumption Category

Impact on Consumption Sources %
Yes 12 80%
How
Increasing awareness
Acknowledge appliances Consumption
Know the real consumption
Reduction reflected in the invoice
Better management of expenditure
Change consumption pattern
Avoid wasting energy
Awareness of Stand-by Consumption
Avoid using certain device
Substitute Appliance
Support Investment Decisions
Through 3rd person
Initially
Requires more interaction
Less than expected
No
Only to realize what we already knew
Routines already formed
Total PM users

47%
20%
20%
20%
13%
13%
13%
7%
7%
7%
7%
7%
13%
7%
13%
20%
13%
13%
100%
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80% of the participants considered the PM had impec consumption (Table 6),
mainly explained by the increased awareness reladethe information available
through the device. However, others referred theas an initial impact, associated to
the curiosity, and revealed the need for more aatigrity, as curiosity fades away.
“...in the beginning | used to notice what was thi@&ewer Meter]...But not now.
...there is no interest... if only it had more interaat..”

Male, 39 years old, with Power Meter, Impact onszonption behaviors

Three participants mentioned no influence, due he strength of routines and/or
because it was only to realize what they alreadgwknpresenting no other valuable
impact.
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“It was a way to visualize what | already knew st the oscillations in a graphic.”

Male, 38 years old, with Power Meter, Impact onstonption behaviors

For instance, it was curious to notice that pgstiats without the PM referred siglightly

more sustainable practices that the ones with ¢vece (Appendix M) — a difference of

six more references. That may suggest that thereeffesustainable practices are
published and shared, independently of the devjm&sence.

Ulwick (2002) considers that customers have a teohi frame of reference”,
corroborating with the Leonard and Rayport (199¥9ai that asking customers for
improvements will lead mainly to incremental and daruptive innovation. In fact,
this was interest to notice along the interviewswaee confirmed it. Nevertheless, we
understood it was important to register the progaagggestions on the device (Table
7), as they revealed wishes from the participampisispective. However, as the
interview was conducted, people talked about otleexds, desires and actual behaviors
that could sustain the design of the service, whiere then combined.

Table 7 - Coding Tree for the Suggested Improvement s Category

Suggested Improvements Sources %
Consumption per Appliance 40%
Customized Suggestions 20%
Consumption per Room 13%
Compare different periods 7%
Consumption per Activity 7%
How much each member consumes 7%
How to reduce consumption 7%
LCD instead of notebook 7%
Search for past information 7%
Summary Reports 7%
Total expenditure equal to invoice 7%
Warnings 7%
Total PM users 73%
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Some interest was shown towards the existence sibeuzed suggestions, involving
the analysis of their own consumption behaviorstaedetrieve of results and advice.

“I prefer results, like, show me the report andcasck as possible of what is going on.”

Female, 30 years old, with Power Meter, SuggestiSummary Reports

Table 8 - Coding Tree for Energy Supplier and Power  Meter Category

Energy Supplier and Power Meter Sources %
Offer the device 27%
Communication 13%
For EEM to retrieve data 13%
Suggestions 13%
Allow comparison with standard 7%
Identify energy waste 7%
On the Internet linked to customer ID 7%
Past info about consumption 7%
To control consumption 7%
Warnings 7%
Total PM Users 11 100%
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Considering participants’ opinion on how the linktlween the PM and the Energy
Supplier could be (Table 8), there were mentiortexl use of the device for energy
supplier communication purposes or to connect ® ¢hstomer ID in the energy
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supplier's website. Moreover, there was the refegeio warnings about payment to be
processed or on the more intensive udei-tioraria tariff.

4.7  Customer Experience Requirements

To represent CERs of the overall experience ofrpm@ting sustainable practices in
home energy consumption, we aggregated all thenr#ton related to: the energy
supplier (desired relationship, invoice interpretat and adjustments), suggested
improvements on the PM, participants’ opinion owtlibe link between the PM and the
Energy Supplier could be, behaviors already peréarto control consumption, or that
are indirectly performed through the PM, and thedseexpressed (Table 1; Table 2;
Table 3; Table 4; Table 5; Table 6; Table 7; Tahl&able 9).

Considering the aggregation of needs in Table 8, dear the incidence on advice on
how to reduce consumption.
“l don’t have concrete data to tell me «Look, aatimonth, your electricity bill rose
because you had that behavior»”
Female, 50 years old, without Power Meter, Need
Furthermore, participants referred they would likere advice and information on
energy supplier services and tariffs or even thaly twould like to be warned, for

instance, that consumption overpassed a certaih kimong those who have the PM,
two mentioned they would like more contact and supp

“...there is no information system there that alerss«there is an excessive energy
consumption at the televisions area»”

Male, 36 years old, without Power Meter, Be Warned

Table 9 - Coding Tree for the Needs Category

Needs Sources %

Advice on how to reduce consumption 18 58%
More info about own consumption 23%
Advice on EEM alternative tariffs and services 19%
Know consumption per appliance 19%
Be warned 13%
Compare with a standard 10%
Make comparisons present vs. past 10%
Advice and Support on PM use 6%
Know consumption per room 6%
Know daily consumption 6%
Periodic contact 6%
Allow comparison with invoice 3%
Clarify common sense ideas 3%
Energy consumption information online 3%
Interactivity 3%
Know consequences of changes 3%
More info about the project 3%
Penalize the waste 3%
Share my experience with others 3%
Total 81%
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In fact, because we are designing the service fsomatch, the process was quite
difficult, as there were no specific requirement$ated to activities of an existing
service. Therefore, the task was to catch evergmpce, need, desired improvement
or behavior already performed that could be suppotly the service. Then, the
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identification and distinction between functionaldanon-functional requirements took
place and they were orchestrated in higher-levielgmaies of CERs. The coding tree in
Table 10 helps understanding the most referredinagents, being functional (goals)
or non-functional (CERS), that we subsequently usatksign the service.

Table 10 - Coding Tree for the Customer Experience  Requirements and related goals

CERs and related goals Sources | % | CERs and related goals Sources %
1. Informative 31 100% | 2. Educational 27 87%
Energy consumption information 27 87% How to reduce consumption 18 58%
Consumption per appliance 15 48% Advice through invoice 8 26%
Consumption in a given period 13 42% Increase awareness 7 23%
Consumption per room 4 13% Incentives to increase energy 1 3%
conservation
Past information 2 6% Clarify common sense ideas 1 3%
Consumption per activity 1 3%
Consumption per member 1 3%
Invoice 26 84%
Variability on consumption 10 32%
Compare own invoices 7 23%
Understand peaks of consumption 6 19%
Price focus 5 16%
Average consumption 4 13%
Statistics 1 3%
Energy Supplier services and tariffs 17 55%

3. Interactive 26 84% | 4. Supportive 25 81%

Comparisons 22 71% | Accessible 16 52%

. - Provide information on Energy Supplier
0, 0,

Different periods 9 29% services and tariffs 18 58%
With others 8 26% Support and advice on PM use 3 10%
Own invoices 7 23% Periodic Contact for PM user 2 6%
Present vs. past 3 10% | Transparent 12 39%
With the standard 3 10% Help with invoice interpretation 7 23%
System and invoice 2 6% Explain items in invoice 2 6%

Energy consumption information online 7 23% Explain statistics displayed 2 6%
Llnkeq to customer ID on energy 1 3% Explain Energy Supplier Adjustments 5 16%
supplier website

Communication 5 16% Ensure matching between system and 2 6%

invoice

Electronic Invoice 3 10%
Emails 2 6%

Rules, Incentives and Penalties 3 10%

Share my experience with others 1 3%

5. Proactive 17 55% | 6. Results-oriented 16 52%
Present alternative Energy Supplier o o
services and tariffs 6 19% Expose consequences of changes 11 35%
Customized suggestions 5 16% Management of consumption 6 19%
Warnings 5 16% Identify energy waste 2 6%

On energy waste 1 3% Support change on consumption 2 6%
pattern
By email 1 3% Support choosing alternative 1 3%
appliance
On tariff usage 1 3% Support investment decisions 1 3%
On payment to be processed 1 3% Support substitution of appliance 1 3%
Consumption analysis proving statistics 2 6% Summary reports 1 3%
Phone call contact 1 3%
7. Technology-related 4 13%
Fixation safety 2 6%
Visual (screen) 2 6%
System's speed 1 3%
Total 31 100% | Total 31 100%

CERs represent the ultimate goal of creating vedube customer providing a pleasant
service experience. Following Berry, Carbone, anaedkel (2002) they may be
translated in the form of clues or specificities thle service. For delivering a
satisfactory experience, the service must take actmunt not only the circumstances
within the service itself, but the experiences anactices of the customer in his/her
everyday life, on a more systemic way following M&ethods (Patricio et al. 2011).
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These CERs, as non-functional requirements, acc@ésd to expressed desires, needs,
and experiences towards the energy service, theaRiMthe experience of managing
energy and incorporating sustainable practices.

Informative is both related to most all participgintdesire for detailed energy
consumption information (per appliance, period,moa@&ctivity, member), and to the
need of enabling the link with the energy suppleproviding more information on

invoices and their contents or on services anffgads a way of nurturing a more close
link with the enterprise.

Educational, also very frequent, is associated éones participants’ expressed
willingness of receiving advice on how to reduomsumption, as some assume they
don’'t know what they could do to improve. Here isoathe presence of the energy
supplier through the importance given to the adweeugh invoices or in what
concerns to incentives given to reduce or chandatdaFurthermore, there is a
reference to the need to clarify common sensesidea

Interactive, refers to the willingness for moreenaiction with the PM, allowing the user
to make comparisons — for instance, between difteperiods or even with other
families, or with a standard family with similaradacteristics — and sharing experience
with others, so that curiosity for the devise does fade away; and with the energy
supplier, providing the information online linkedtlwthe client area in the enterprise
website or permitting the contact with the supplier

Supportive is firstly and foremost related to nelaship participants referred they had
or they would like to have with the energy suppltaus, it comprises their willingness
for a more close connection and contact (accedg)bds well as more information

provided on adjustments and invoices (transpareddygn, in what concerns to the PM
experience, more support and advice were mentiasedesirable (accessibility), and
transparency in terms of ensuring the match betwkerndevice and energy supplier
contents.

Proactive involves the relationship participantssicel they had with the energy
supplier and also works with expectations built uae the PM functionalities.
Therefore, it includes warnings, customized suggestor presentation of alternative
services or tariffs that are proposed by the systéathout the interference of the
participant.

Results-oriented is the CER that involves someqpaints reference to the importance
of knowing the results of certain practices or itheilingness for more direct ways of

knowing what can be done or how is their perfornearicalso comprises the individual

initiative to analyze, explore and support decision even the provision of summary
reports that do not require any further analydisrefrom the individual.

Finally, technology-related CER, resulting from tpapants opinions on the device and
the system performance, is not directly relatedhwihe service experience, but
influences it indirectly through interaction. Fohnat, it was not included in the
association of the CERs with the Value ConstelfaBaperience.
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5 Designing the Service

Based on the MSD general model (section 2.2.2,rEigl developed by Patricio et al.
(2011), we took into account its flexibility and egded it for the purposes of the
research. Firstly, for the service concept defnitive used both the VCE and the CVC
concepts. Nonetheless, to be able to incorporaeidéntified CERs we resorted to
GOA concepts and notation so that we could assoemth CER to the activities on the
overall experience, as an attempt to make the rabstract level of service concept
communicate with the service encounter design basien, once defined the service
concept and reconfigured the CVC, we configuredoasible customer journey to
support the drilling down to the level of serviagceunters and used SEB diagrams to
design the interaction between the customer and RMe services, considering
Greenprinting (Patricio, Fisk, and Grove 2009) aseshod to support the design of the
service capable of fostering sustainable practi¢éthin MSD methods, we did not
explored the design of the service system, in teshfService System Architecture and
Navigation, as it seemed unnecessary for approg¢heaproblem. However, the design
of a possible customer journey within the servigeteam allowed the representation of
the touchpoints or service encounters.

The design of the service took into account thivvahg issues:
— the desired transition from a very embryonic sexdoncept to a developed one

that would take into account the identified CERd exlated goals;

- the ultimate goal of designing a technology-enaldediice, so that the PM
plays an important role as an enabler of the seyvic

— Service Design methods adapted and orchestratstipport the design of a
technology-enabled service with the capacity ofeosg sustainable behaviors.

5.1 Towards the service concept definition

Considering the overall experience ioicorporating sustainable practices in home
energy consumptigrthe analysis and resultant findings of the inemg allowed the
identification of the main activities within the \EC(Figure 9), starting with the daily
use of energy, followed by consumption control,ntii® the adoption of certain
measures so that the consumption is more susteirsatal ending with the feedback
from the changes adopted.

Value Constellation Experience for incorporating sustainable practices in home energy consumption

Energy Dail Energy Consumption SIS IR
! .y towards sustainable Feedback on results
Consumption Control .

consumption

Figure 9 - VCE for incorporating sustainable practi  ces in home energy consumption

To understand the context within the experiencetexive mapped the CVC for the
experience, considering the existing and embryseigice concept (Figure 10).
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Figure 10 - Existing Service Concept positioning in the CVC for incorporating sustainable
practices in home energy consumption

As Figure 10 shows, currently, neither of the @&git namely the energy supplier,
friends and family and media, that play a rolehia tverall experience of incorporating
sustainable practices in home energy consumptienliaked to the existing service
concept. Furthermore, the current services provimethe PM are not interconnected.

Being the ultimate goal to provide a satisfactomerall experience supported by
services provided by the PM, we resorted to GOAcepts and notation (Figure 11) to
associate CERs to the main activities within VCEiisTwas the approach we
understood to be suitable for establishing the eotion between the more abstract
level of service concept and the design at theoowst journey in the service system
and service encounter levels. This approach guidedsubsequent redefinition of the
current CVC, considering every need, suggestioshwor already performed behavior
that could be supported by the PM (Figure 12, FidL8, Figure 14, Figure 15).

softgoal goal contributes to and

Figure 11 - GOA concepts and notation

Considering the CERs and related goals previou#yntified (section 4.7, Table 10)
and having defined the main activities includedha VCE, then we associated each
activity or group of activities with the CERs.

To support everyday consumption and its contrajyfe 12), the experience should be
both educational and informative, so that the iaseel awareness, the advices and
consumption information available help making righbices. Also, the communication
with the energy supplier shall be leveraged by akailability of the invoice in the
system, allowing the control activity through arsadyfunctionalities.
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Value Constellation Experience for incorporating sustainable practices in home energy consumption
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Figure 13 - CERs and goals associated to Energy Con  sumption Control and Adjustments
towards sustainable consumption
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Value Constellation Experience for incorporating sustainable practices in home energy consumption
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Figure 14 - CER and goals associated to Adjustments  towards sustainable consumption

and Feedback on Results
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Considering activities of control and adjustmemiwards sustainable practices (Figure
13), both interactivity and proactivity are highiigd: interactivity is important for
letting the customer actively use the system tgetithe analysis of own consumption
or even to bridge the communication with the enexgpyplier, whereas proactivity may
be in the form of warnings, periodic analysis oegantation of alternative energy
services to better suit the consumption patterns.

Bearing in mind the activities of adjustments folex by feedback on results (Figure
14), the results-oriented CER answers the needfooncrete knowledge about the
consequences of sustainable practices, therefoppoging investment analysis, the
choice for another appliance or even the changb@oonsumption pattern.

Finally, and comprising the overall experience, thgpportive CER (Figure 15)

comprises the required accessibility on providinfpimation related to the energy
supplier or advice and support on the use of the &M transparency by explaining
aspects related to energy supplier adjustments dhe invoice interpretation, and

ensuring that the information provided by the PMetaehe one provided by the energy
supplier.

After the association between CERs and activitighimvthe VCE, we were able to
redesign the CVC and define a new service condejgufe 16). Now, the energy
supplier and friends and family are linked to thesw service concept, in which the
services are also interconnected.

Energy
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31/100%

Relative,

s Fri

Physica ; /If::
stores
4/13%

Media
_ 11/35%
Incorporating

sustainable
practices in energy
consumption Family
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Friends and

———
——

AN
[ ¥
\ |
N g /
> - Warnings > Ve
/ and Feeds -

Power Meter
New Service Concept

—
- —
_— —
e . -— -

Figure 16 - New Power Meter Service Concept and rec  onfiguration of the CVC for
incorporating sustainable practices in home energy consumption

The new service concept comprises the followingises: Energy Use Information,
Casa da Luzimprove and share, Warnings and feeds and Support

Energy use information service is mainly orientenl provide information on
consumption in a given period (hour, day, week, thogear), per appliance, room,
activity or member. Moreover, the customer may ®wor past information, for
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example, through the use of a calendar displayesupport this purpose. Also, this

service allows invoice collection, presents autaenagtatistics and customized

suggestions, resulting from periodic analysis ® ¢hergy consumption data collected.
Feeds of news on sustainable practices, or abauggsupplier's new services, tariffs

and campaigns are also included.

The serviceCasa da Lufliterally, house of light) was given that name#ase it was a
very commonly term said in interviews, referring ttee local energy supplier and
revealing a certain emotional link. We understdoat it would be a suitable name for
this service that allows the customer to connedhéoenterprise through her/his client
ID to enhance a direct contact with energy supplsited contents and services, retrieve
data from the enterprise’s website or simply ditecthe client area on that website. It
includes e-invoice reception, presenting the pand statistics, and help with invoice
interpretation on specific items and statistics. rddwer, comprises the analysis of
variability on consumption through the comparisoh awn e-invoices; displays
information on energy supplier tariffs, serviced asurrent campaigns. The contact
between the customer and the enterprise is enhaa€dhsa da Luzallows direct
contact with the energy supplier by email and piesi other possible ways for it.
Warnings on payment processed or on invoice remetie included.

Improve and Share is the service where the customerediately observe how has
been the family’s performance compared to the stahdamily with similar house
characteristics. Bearing in mind the Stepgreengnatgon, the customer is able to
specify actions for her/himself, visualize othemfly members’ actions, observe the
family’s position within the community ranking andhare achievements. This
integration with Stepgreen, that requires a webiserto allow the access, leverages the
capacity of the PM in fostering sustainable pragias it configures a way of setting
incentives for the adoption of better behaviorsrtltfermore, the customer has the
possibility of using functionalities for analyzinfpe energy consumption pattern or
resorting to simulators to support investment dens to understand the impact of the
housekeeper in the overall consumption or to aedllye suitability of an energy tariff.

Warnings and Feeds service responds to the expressed for proactivity and
interactivity. Warnings can include the detectiohemergy waste (for example, an
exceeded limit, configured by the customer) or lamoamal consumption, the advice on
a more intensive use dfi-horaria tariff (if applicable and in result of a periodic
analysis of energy consumption data), the paymetiteoenergy bill to be processed or
an e-invoice that was received, and alternativeggnsupplier services or tariffs that
could better fit consumption pattern. There is plogsibility of configuring the system
so that warnings are received by email and/or SM#ds are also configurable by the
customer and may comprise suggestions on how taeecbnsumption, news related to
the energy sector or sustainability issues.

Finally Support exists to answer to any need ofhkrr information related to: the
energy supplier, in terms of services and tariffdjustments or invoice items and
statistics; and the PM, offering advice on its ase a (configurable) periodic contact.
The support services were integrated along thacgerveing always available the direct
contact by email. Furthermore, in the PM interfdlce customer can use a specific
sectionSuporte in which s/he can fill in the form to quickly get touch with the
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support service of the PM (Appendix S). It is alzaailable aFrequently Asked
Questionssection and the contact for a call center.

Satisfaction
[be more sustainable supported by
interaction with PM services]

. Supportive
Educational 26/84%

27/87%

Proactive

Energy Use

Information
Warnings
and Feeds

Improve
and share

Figure 17- Satisfying CERs through services fromth e new service concept

Each service within the service concept was altrésum the consideration of CERs
within the overall experience of incorporating surshble practices in home energy
consumption (Figure 17). Even though we associaeecific CERs with certain
activities in the VCE, we believe that the intenseativity between the services and the
immersion of experience requirements from the b@gm of the service concept
definition will leverage the ability for satisfyinqultiple CERs through each service
within the service system.

5.2  Mapping the service system for a Customer Journey

Following MSD methods, to better understand thetacuer experience we shall
decompose the customer activities for the diffetenels of the customer experience,
that is, service concept (through VCE), serviceesysand service encounter. Hence, we
followed that approach for the identified servicegcept for Support. Drilling down
these levels permitted the identification of seev@ncounters or touchpoints, in which
the customer actually interacts with the servigeafspecific purpose.

Bearing in mind, for example, the Energy Use Infation service, in the VCE and
considering the first two activities of Energy BaiConsumption and Control, we
identified the energy use information experiencdjicv then led to the service
encounteconsult energy consumption information and statsgfrigure 18)

The same process was applied to the other serf@zespt for Support) which resulted
in the identification of other service encountefpgendix N):check latest e-invoice
and use helpwithin Casa da Luzservice;check Stepgreen updates and shat of
Improve and Share service; atieck warning received and choose solutrefated to
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Warning and Feeds service. For comprising a sinméraction the service encounter
ask for support associated to the Support service — was onhpiyed.

Value Constellation Experience for incorporating sustainable practices in home energy consumption
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Figure 18 - Decomposition of customer activities fo r the different levels of the customer
experience for Energy Use Information

To better understand the overall service systergurBi 19 illustrates a possible

customer journey. Considering the identified sexvancounters, we represented the
touchpoints with white border circles. The greemtles are touchpoints, whose related
service aims directly at fostering sustainable ficas.
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Figure 19 - A possible Customer Journey within the service system
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Therefore, we consider two scenarios: (1) the eustachooses to interact with the PM,
for consulting energy consumption information, dtieg the last e-invoice and
Stepgreen updates or (2) the customer receivesrangaby email and that triggers the
interaction to check the warning and choose aisoiuin (1) s/he may choose to ask for
support.

5.3 Designing the service encounters

Considering the scenarios of interaction and tliehpoints illustrated in Figure 19, we
present the design of three service encounters: d@)jsult energy consumption
information and statistics, from Energy Use Infotiora service; (B) check latest e-
invoice and use help, withi@asa da Luzservice; and (E) check warning received and
choose solution, related to Warning and Feed senkor that, we resorted to SEB
diagrams, in which we embedded Greenprinting, ghlight both the PM actions that
foster sustainable practices and the customerisabta actions or increased awareness
(Figure 20).

Service Experience Blueprint Greenprinting

m & Waiting point @ Beginning of
process
Service
Customer @ Interface link
End of

decision ® Fail point

process

Figure 20 - SEB symbols (Patricio et al. 2011) and  Greenprinting Action (Patricio, Fisk,
and Grove 2009)

The design of service encounter (C) is in Apperiiand the prototype for (D) is in
Appendix S.

To better understand the possible customer interastith the service system, we
prototyped each service encounter, from A to Ejsehservice evidences can be
consulted from Appendix O to S. In fact the propa&tybeing a physical evidence of the
blueprint, comprises a way of tangibilizing thewsee to offer at each touchpoint.

5.3.1 Consult energy consumption information and st atistics

Admitting this is the first access to the interfé§Egure 21) the customer has to login to
the service and identify which member of the famgy so that the information
displayed is personalized. Then, in the Summarfiage¢rigure 22), s/he can visualize
the latest updates, the consumption of the cumlagtas well as is able to check any
warnings or new feeds. Admitting s/he go@onsumossection and chooses to see
consumption per appliance, s/he will be presentitd thie default information (in this
case, consumption per television). In terms of Gpeating, during this service
encounter, the PM displays energy consumption méion that we believe will
increase the customer’'s awareness, who by visnglimay adopt more sustainable
practices. Possible points of failure may be relai the incapacity of the system
retrieving information, which may lead to waitingipts on the customer’s side.

The whole interaction can be consulted in the pyp provided in Appendix O.
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Figure 21 - SEB diagram for Consult energy consumpt  ion info and statistics (with login)
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Figure 22 - Prototype of Summary Page

5.3.2 Check latest e-invoice and use help

Considering the customer is already using the PMhis service encounter, s/lhe may
access th€asa da Luzsection for consulting the latest e-invoice (Feg@3) provided

in PDF format. Note that other invoices besidesldkest are available. Then, admitting
s/he needs help in interpreting a specific itera, distomer may select the help button
which will highlight the items for which there ilp available. Hence, the customer
selects the item and visualizes the details diggldifigure 24; Appendix P).
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Figure 23 - SEB diagram for check latest e-invoice
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Within this service encounter, possible pointsalfufe may be related to the systems
inefficacy in retrieving e-invoices or help funatalities.
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This service encounter for allowing the user tostdinthe invoice in PDF format,
avoids the waste of paper, enabling a sustainalaletipe, even if it is not included in
the energy consumption area. Besides, it ensumassgarency, identified in the
Supportive CER group, along with comprising an natéive way of getting help and

more information to better understand the contehtke invoice.
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5.3.3 Check warning received and choose solution

As Figure 25 illustrates, in this service encourttee customer receives an email
notifying of an abnormality detected in the constiomp (that is an external stimuli is
identified with the orange color) and s/he can rgnit or decide to check its details. If
s/he chooses the latter, that email may providditketo the web interface of the PM,
for convenience purposes. Then, the customer cambeipeen ignoring, asking for a
customized analysis, through email (which leadartother interface), or asking for an
automatic analysis, built on-time by the system aodstituting a less customized but
faster and more practical approach. Considering kst option, the interface will
retrieve alternative solutions. Then the custonh@oses one solution, which the system
registers, and then implements it. The prototyp#hisfservice encounter is presented in
Appendix Q.

From the moment of browsing options, it is cleattthe PM presents possibilities to
foster behavioral change and the customer, by ehgdblose actions, may then apply
those changes. Possible moments of waiting caelated to the delay of the system in
retrieving information or the solutions in the ca$@utomatic analysis.
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Figure 25 - SEB diagram for check warning received and choose solution
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6 Conclusion and Future Work

Bearing in mind environmental sustainability comseiand focusing on the case of
home energy consumption, we adopted a customernceayproach, in which we

explored the everyday practices of home energy waopton. The research main
objectives were to effectively design a tecnhloggdded service to foster sustainable
behaviors and to understand the potential of adg@timethodological approach able to
both design services and services able to fostaaisiable practices. This comprised
two main stages of Service Design: the study ofcrners and their contexts and the
translation of the gathered information into new® systems and service evidences.

Understanding home energy consumption and elicitimguirements for the
incorporation of sustainable practices allowedaugd beyond the mere interaction, and
explore a systemic approach, considering that sesviexist within a context,
surrounded by other services and entities.

To accomplish the design of the service system seel MSD (Patricio et al. 2011) as a
framework. Because MSD is not specifically oriented the design of services for

sustainability and is too dense for small projeats,took into account its flexibility and

adapted it. Hence, the main adopted changes weratbrporation of CERs through

GOA (Mylopoulos, Chung, and Yu 1999) concepts ami@tion to better understand the
customer experience, considering a customer jou¢iiager 2009; Evenson 2005) to
have a more systemic view and embedding Greenpgir(fPatricio, Fisk, and Grove

2009) in SEB diagrams.

We understand this research is yet the very beginoi a greater challenge. For future
work, in what concerns to the immediate result lué tresearch — the technology-
enabled service — we consider the test of the pyj@oin order to understand the
reactions of customers and the improvements toripdemented. For that purpose, the
study in more detail of each service encounter gepee requirements related the new
service concept would provide very rich informatioAdditionally, we consider
exploring how the design solution leverages thetorners drivers for sustainable
practices. Then, we would like to successfully ldsth a link with the energy supplier,
as we believe there would be benefits to both sides

In terms of giving a contribution to the emerginigld of Service Design and

considering the aim of fostering sustainable pcasti the main future work comprises
the creation of a systematized methodology, reggrthie criteria proposed by Forlizzi,
Zimmerman, and Evenson (2008) to assess the réseamtribution. That methodology
shall ensure the incorporation of sustainabilitgnirthe very beginning of the design
process, being flexible enough to be adaptablenaller or bigger design projects and
comprising a systemic approach capable of addrgssore complex service systems.

In spite of the indicated opportunities for futumerk, we believe to have met the
research goals as the qualitative study, basedronn@ed Theory Methods, and the
gathering and adaptation of Service Design Metlpodgided the need understanding to
support the design of the technology-enabled serthat seeks to satisfy needs, meet
experience requirements and trigger sustainablavbas.
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APPENDIX B: Interview Protocol and Questions

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

DEIG Departamento de Engenharia Industrial e Gestao
MESG Mestrado em Engenharia de Servicos e Gestdo

SINAIS Sustainable Interaction with Social Networks, context Awareness and Innovative Services

Entrevista

Boa tarde. Desde ja gostava de agradecer a sua disponibilidade. O meu nome é Ana Rita Viana. Sou
estudante de mestrado e bolseira de investigagae, na FEUP, no ambito do projetc SINAIS, o qual é
realizado em parceria com a Universidade da Madeira. O projeto de investigagdac em gue estou envolvida
tem como enfogue o desenho de servigos para a sustentabilidade e o estudo pretende abordar atitudes e
comportamentos em torne do consumo de energia, tende como objectivo apresentar um contribute para o
desenho de servigos associados a eletricidade consumida em casa.

Desta forma, é importante perceber como é que os consumidores finais de energia véem a

sustentabilidade e de que forma esta podera existir nas praticas diarias de consumo de energia.

A participagac na entfrevista é voluntaria, sendo que a mesma sera gravada em daudic para posterior
andlise. Terd uma duragac a variar entre 30 minutos e uma hora. Se em algum momente se sentir
incomodade com alguma guestdc ou assunto abordado sinta-se livre para nac respender ou para pedir
para terminar a entrevista. Sera salvaguardada a confidencialidade dos dados.

A informagao recolhida da entrevista sera de grande relevancia para a qualidade do resultado final da
investigagao.

Hé& alguma questao que gostaria de colocar?

Pode ler e, se estiver de acordo, assinar o consentimento informado.

Rua Dr. Roberto Frias, 4200-465 Porto - Portupal | TRLS. +351 22 508 14 00 | FAX +351 22 508 14 40 | www.(eup.pl
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FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

DEIG Departamento de Engenharia Industrial e Gestao
MESG Mestrado em Engenharia de Servicos e Gestdo

SINAIS Sustainable Interaction with Social Networks, context Awareness and Innovative Services

Consentimento Informado

Projeto de investigacdo: Desenho de Servicos para a Sustentabilidade

Foi-lhe pedido a participacao neste estudo conduzido por Ana Rita Viana, no dmbito do Mestrado em Engenharia de
Servicos e Gestao e do projecto SINAIS. Leia por favor a informagao que se segue e esclareca qualquer divida que
tenha antes de decidir ou nao participar.

« Esta entrevista € voluntaria. Tem o direito de nao responder a qualquer questac e terminar a entrevista em qualguer
momento por qualquer razao. Espera-se que a entrevista demore entre meia hora e uma hora.

« A informagao recolhida € confidencial e nao serd usado o seu nome ou qualgquer outra referéncia em concreto

relativa a sua pessoa.

+ A entrevista tera de ser gravada de forma a poder ser referenciada no processo em estudo. A sua permissao para

gravar podera ser revogada em qualquer momento.

As informacoes aqui recolhidas serao guardadas em lugar seguro até dois anos depois do término deste estudo e
depois serac destruidas.

Por favor leia e confirme,

[ ] Eu compreendi os procedimentos acima descritos, as minhas duvidas foram esclarecidas e concordo participar

neste estudo. Ficarei com uma cépia de formulario.
[ 1 Dou permissac para a entrevista ser gravada.

[ 1 Dou permissac para que a informacao recolhida seja publicada com objectivos cientificos, sem referéncia aoc nome
ou a qualquer informagao do entrevistado.

Nome do entrevistado

Assinatura do entrevistado Data

Assinatura do investigador Data

Por favor disponha do meu contacto para qualkjuer informagéo:

Ana Rita Viana
Mestrado em Engenharia de Servigos e Gestéo
Faculdade de Engenharia da Universidade do Porto

Email: @gmail.com | @fe.up.pt
Telefone pessoal: (00351)

Rua Dr. Roberto Frias, 4200-465 Porlo - Portupal | TELS. 4351 22 50R 14 00 | FAX +351 22 508 14 40 | waww.(eup.pl

60



Designing Services for Sustainability: The case of home energy consumption

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

DEIG Departamento de Engenharia Industrial e Gestao
MESG Mestrado em Engenharia de Servigos e Gestdo

SINAIS Sustainable Interaction with Social Networks, context Awareness and Innovative Services

Guido de Entrevista

1. Gostava que me falasse de um dia semanal tipico em sua casa.
Probes

Enumeracéo de habitos/rotinas.

Que refeigbes séo feitas habitualmente em casa?

Quantos elementos da familia estéo simultaneamente em casa?
Que aparelhos s&o mais utilizados?

Que outras atividades s&o muito comuns (Ver TV, utilizar a internet, consolas de jogos....)

O consumo de eletricidade estd muite presente nas rotinas diarias de uma familia, sendo essencial para
gue se garanta qualidade de vida e conforto.

2. Fale-me sobre a forma como lida com o consumo de eletricidade em casa. Como
caracteriza o consumo de eletricidade pelo seu agregado familiar?
Probes
Que comportamentos de consumo séo mais comuns?
Faz gestéo do consumo e/ou controlo os gastos?
Como faz a gestéo do consumo? Recorre a alguma tecnologia? Se sim, explorar.
Recorre a fontes de informagao? Quais?
Que problemas encontra na gestéo da eletricidade consumida? Fale-me sobre esses problemas e a sua origem.
A invisibilidade do consumo de eletricidade e o impacto na gest&o.

Que atividades considera serem as mais gastadoras de energia? Quem normalmente as executa?

3. No geral, que relagio tem com a empresa que lhe fornece energia, a Empresa de
Eletricidade da Madeira? Como descreve o seu impacto no ambito do seu consumo diario?

Probes

E uma relacéo proxima? Contacta diretamente com os colaboradores?
Que servigos tem contratados? {fornecimento de eletricidade apenas?)
{Se aplicavel) Fale de uma Ultima experiéncia de contacto com a empresa.
Como paga o seu consumo de eletricidade: débito direto,...

Em que medida a EEM o ajuda a lidar/gerir com o seu consumo?

Rua Dr. Roberto Frias, 4200-465 Portn - Portupal | TRLS. +351 22 508 14 00 | FAX +351 22 508 14 40 | www.(eup.pl
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FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

DEIG Departamento de Engenharia Industrial e Gestzo
MESG Mestrado em Engenharia de Servicos e Gestéo

SINAIS Sustainable Interaction with Social Networks, context Awareness and Innovative Services

Que postura é que a empresa adopta: é proactiva a dar conselhos e sugestdes? Por exemplo, a EEM é
proactiva em analisar se para determinada familia compensa ter contador bi-horario e recomenda? Ou entéo

sugere que lave a roupa a partir das 22h porque ai esta a consumir energia renovavel?

Potencialidade do Power Meter como tecnologia mediadora entre o cliente e a EEM.

4. Jaesteve numa situacio de falha de eletricidade? Fale-me sobre essa experiéncia.
FProbes
O que sentiu?
Que impacto teve no seu conforto?

Depois dessa experiéncia, a sua perspectiva sobre o valor da eletricidade na sua vida alterou-se?

Habitualmente define-se sustentabilidade como a “satisfagdo das necessidades do presente sem |

comprometer a capacidade de satisfazer as necessidades de gerag6es futuras”. Posto isto, e no gue
respeita a comportamentos sociais que promovem a sustentabilidade ambiental, pedem-se enumerar a
reciclagem, a reutilizagdc de materiais, de eguipamento, de roupa, a utilizagac de aparelhos domésticos
mais eficientes, o recurso a transportes publicos diariamente...

5. Fale-me da sua experiéncia associada a comportamentos sustentaveis.
Probes

Captar informac&o relativa a comportamentos sustentéaveis de consumo em geral e de consumo energético em
particular.

Esse comportamento foi desempenhado por si ou por outra pessoa?

O que é que o levou a assumir esse comportamento? Levantamento de drivers.
{Se aplicavel) Sentiu-se influenciado por algo ou alguém?

{Se aplicavel) O que sentiu na altura?

Em que medida foi influenciado pela empresa que Ihe presta o servigo?

Em que medida a empresa que Ihe presta o servigo lhe auxiliou?

Em que medida valoriza comportamentos/medidas/politicas orientadas a sustentabilidade por parte de empresas
que Ihe prestem servigos?

Depois dessa experiéncia, tornou a imitar/repetir esse comportamento?

Como avalia o seu contributo para a sustentabilidade ambiental? Considera-o relevante?

Rua Dr. Roberto Frias, 4200-465 Porty - Porlupal | TELS. 351 22 508 14 00 | FAX 4351 22 508 14 40 | www.(eup.pl
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FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

DEIG Departamento de Engenharia Industrial e Gestzo
MESG Mestrado em Engenharia de Servicos e Gestéo

SINAIS Sustainable Interaction with Social Networks, context Awareness and Innovative Services

6. Numa situacdo em que pretendia melhorar o seu comportamento de energia de forma a
torna-lo mais sustentavel, fale-me de estratégias que adoptaria para tentar cumprir com o
objectivo.

Probes

Pode tratar-se de reducéo de consumo, de utilizag&o mais intensiva de energia em alturas mais economicas e
em que se utiliza energia de fonte renovavel.

Que mudangas surgiram/surgiriam com caracter positivo no seu dia-a-dia?

E que mudangas surgiram/surgiriam com impacto negativo no seu dia-a-dia, nomeadamente na sua qualidade

de vida que Ihe causaram/causariam alguma preocupacao ou desconforto?
Que preocupacgdes, se for o caso, Ihe suscitou/suscitaria a resposta ao desafio?

Na eventualidade de existirem criancas, em que medida isso teria consequéncias na capacidade de resposta ao
desafio?

{Se aplicavel) A que fontes de informagéo recorreu/recorreria?
Sentiria necessidade de recorrer a ajuda externa? A alguma entidade? Qual?

Em que medida a EEM o poderia ajudar na concretizacéo desse objectivo?

Na situagdo de ter instalado em casa o Power Meter.

a. Fale da sua experiéncia com o Power Meter. Em que medida o Power Meter o ajuda a
melhorar o seu comportamenio de consumo de eletricidade, tornando-o mais
sustentavel?

Probes

Explorar a forma como o participante vé a tecnologia e avalia (se acha relevante, se acha dispensavel,..) 0 seu

impacto no seu consumo diario de eletricidade.
Captar aspectos de interagéo.

Levantar potenciais melhorias a introduzir.

7. Paraterminar a entrevista, ha algum aspecto/assunto que gostaria de acrescentar?
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Peco-lhe agora gue me fomega os seguintes dados sociodemograficos:

Ficha sociodemografica do Entrevistado (com Power Meter}

Sexo D Feminino I:] Masculino

Idade _

Ocupagdo D Empregado D Desempregado I:l Reformado D Estudante
Formagdo D Primaria |:] 92 Ano D 122 Ano D Superior
Tipo de Habitagdo D Moradia E] Apartamento

Poténcia

contractada _

Elementos Familia D 1 D 2 D 3 D 4
Disponibilidade para voltar a ser contactado D

Muito obrigada pela sua participagdo no estudo. Se pretender mais informag&o sobre 0 estudo ou a entrevista podera

contactar-me por email ou telefone.

Gostava de ser informado sobre os resultados do estudo? Se sim, pode fornecer-me o seu email?

Email

64



Designing Services for Sustainability: The case of home energy consumption
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Ficha sociodemografica do Entrevistado (sem Power Meter)

Sexo D Feminino |:| Masculino

Idade

Ocupagdo D Empregado D Desempregado El Reformado El Estudante
Formagdo D Primaria D 92 Ano D 122 Ano [:l Superior
Tipo de Habitagdo D Moradia D Apartamento

Poténcia
contractada

Elementos Familia D 1 D 2 D 3 D 4

Idades

Ne PC

Internet? D Sim D Ndo
Redes Sociais? D Sim D Ndo
Casa D Alugada D Prépria

Disponibilidade para voltar a ser contactado D

Muito obrigada pela sua participagdo no estudo. Se pretender mais informag&o sobre o estudo ou a entrevista podera

contactar-me por ematf ou telefone.
Gostava de ser informado sobre os resultados do estudo? Se sim, pode fornecer-me o seu email?

Email
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APPENDIX C: Participants Socio-demographic characte  ristics
Participants Information Sources %
Gender 31 100%
Female 21 68%
Male 10 32%
Age 31 100%
<30 2 6%
30-35 9 29%
36-39 8 26%
40-45 5 16%
46-49 2 6%
50-55 4 13%
>56 1 3%
Education Level 31 100%
High school 9 29%
College graduate 22 71%
Occupation 31 100%
Employed 28 90%
Unemployed 1 3%
Working Student 2 6%
Type of house 31 100%
Apartment 22 71%
Single-family house 9 29%
Interview Length 31 100%
<25min 22 71%
>= 25 min 9 29%
Interview Place 31 100%
Home 23 74%
Other 8 26%
Age Female Male Gl % Distribution
Yes No
<30 1 1 1 1 6% 6%
30-35 9 0 4 5 29% 35%
36-39 2 6 5 3 26% 61%
40-45 4 1 3 2 16% 7%
46-49 1 1 1 1 6% 84%
50-55 4 0 1 3 13% 97%
>56 0 1 0 1 3% 100%
Total 21 10 15 16 31 31
% Total 68% 32% 48% 52% 100% 100%
. PM U
Occupation Female Male % Distribution
Yes No
Employed 20 8 12 16 90% 90%
Unemployed 1 0 1 0 3% 94%
Working Student 0 2 2 0 6% 100%
Total 21 10 15 16 31 31
% Total 68% 32% 48% 52% 100% 100%
. PM S
Education Female Male % Distribution
Yes No
High school 5 4 3 6 29% 29%
College graduate 16 6 12 10 71% 100%
Total 21 10 15 16 31 31
% Total 68% 32% 48% 52% 100% 100%
Interview PM
Length Female Male S~ - Global
Average 23 27 27 23 25
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APPENDIX D: Questions for the Energy Supplier Inter  view

FACULDADE DE ENGENHARIA
FEUP UNIVERSIDADE DO PORTO

DEIG pepartamento de Engenharia Industrial e Gestao
MESG Mestrado em Engenharia de Servigos e Gestao

SINAIS sustainable Interaction with Social Networks, context Awareness and Innovative Services

Guido de Entrevista

Pode-me expor os servigos que a EEM tem disponiveis para o cliente final?
¢ Seforinteressante, explorar cada um dos servigos
*  Averiguar se existem servigos que promovem comportamentos sustentdveis
o enguanto inibidor do consumo - taxas;
o ouincentivando a utilizagdo de energias renovéveis;
o ou apelando a comportamentos sustentéveis.

Fale-me sobre como se inicia um contracto de fornecimento de energia.
¢ Processo
¢ Actividades
¢ Pontos de contacto com o cliente
¢ Pessoas da empresa envolvidas

Pode-me explicar como é que o servico é apresentado ao cliente?
¢ Que interface de contacto?
¢ Hé intermedidrios?
¢ Como é que a informagdo é exposta?
¢ Que pessoas da empresa estdo envolvidas?

Depois de o servigo de electricidade ser estabelecido, pode-me falar sobre a relagdo gue existe entre a empresa e o

cliente?
¢ Existe algum tipo de relacdo?
¢ Quem é que despoleta o contacto?
¢ Arelagdo é cultivada?
¢ Recorrem a: Panfletos? Emails? Site? Dicas?
¢ Contacto Pessoal?

Em que medida a EEM tenta influenciar os comportamentos de consumo das familias do Funchal?
¢ Existem campanhas que promovam a adopgdo de comportamentos sustentaveis?
De gue tipo?
Através de que canal?
Sabem se chega as pessoas?
Sabem se tém efeito? Como?
Apresentam as familias os resultados da sua adopg¢do?
Existem servigos especificos que tenham esse intuito?
o Exemplo muito falado: tarifa bi-hordria - como é apresentada? Parte da empresa ou do
consumidor? H& alguma forma de publicitagdo dessa possibilidade?

A prépria empresa tem alguma politica de sustentabilidade?
¢ Tem comportamentos sustentédveis? Quais?

¢ Deque tipo? Qual o pilar de sustentabilidade em causa?

¢ Divulgam-nos aos consumidores finais? Ou a outras empresas?
¢ Sentem feedback por parte dos consumidores finais face a essas praticas?
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APPENDIX E:

Designing Services for Sustainability: The case of home energy consumption

Groups of Categories, Categories and S

ubcategories

Categories Sources
A. Energy Use and Control
Energy Use
Activities 31
Appliances 31
Specificities 14
Energy Consumption Control 31
Most demanding activities or appliances
Formation of perceptions 30
Most demanding activities 7
MosF demanding o8
appliances
Posture towards energy consumption 31
Attitudes towards energy consumption 29
B. Energy Supplier
Relationship Supplier-Client
Current Relatioship 31
Desired Relationship 16
Energy Service-related
Adjustments 8
Means of contact 31
Payment Method 29
Fostering Sustainability
Bi-horaria tariff 27
Economic light bulbs campaign 17
Impact on Consumption 29
C. Sustainability in Energy Use
Current sustainable practices 31
Attitudes towards sustainable practices 30
Drivers for sustainable practices 31
Possible strategies 18
Other sustainable behaviors 31
D. Power Meter Experience
Type of User 15
Impact on Consumption 15
User Interaction 15
Problems faced 4
Reaction to New
Version 9
Suggested Improvements 11
Energy Supplier and Power Meter 13
E. Needs 24
F. CERs and goals 31
H. Customer Value Constellation 31

68



Designing Services for Sustainability: The case of home energy consumption

APPENDIX F: Coding Trees for the Activities and Ap  pliances Categories
Activities Sources %
Prepare Meals 31 100%

Dinner 30 97%
Breakfast 25 81%
Lunch 14 45%
Tea 1 3%
Cleaning 30 97%
Laundry 30 97%
Dishes 21 68%
House 13 42%
Entertainment or Work 29 94%
Personal Care 12 39%
Total 31 100%
Appliances Sources %
TV 31 100%
Washing Machine 29 94%
Computer 28 90%
Iron 24 7%
Microwave 23 74%
Dishwasher 22 71%
Lights 21 68%
Oven 19 61%
Cooker 18 49%
Vacuum Cleaner 11 35%
Toaster 10 32%
Fridge 9 29%
Kettle 7 23%
Coffee Machine 5 16%
Game Console 5 16%
Music Player 5 16%
Cable TV Box 4 13%
Heater 4 13%
Mobile Phone Charger 4 13%
Drying Machine 3 10%
Bimby 2 6%
Dehumidifier 2 6%
Freezer 2 6%
Juice Squeezer 2 6%
Alarm Clock 1 3%
Fryer 1 3%
Grill 1 3%
Hairdryer 1 3%
Total 31 100%
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APPENDIX G: Coding Tree for the Posture and Attitud

consumption Categories

es towards energy

Categories Sources %

Posture towards energy consumption 31 100%
| am aware 13 42%
| educate my own children 12 39%
We moderate consumption 7 23%
| manage consumption 4 13%
| don't manage consumption 2 6%
| am very aware and interested 2 6%
Sometimes | forget 1 3%
Better to change than to produce more energy 1 3%

Attitudes towards energy consumption 29 94%
Having children impacts 14 45%
My consumption is necessity-pushed 13 42%
Energy is very expensive 7 23%
My consumption is conscious 6 19%
Energy is invisible 4 13%
My consumption is regular 4 13%
| know the weight of energy in my budget 1 3%
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APPENDIX H:

Designing Services for Sustainability: The case of home energy consumption

Coding Tree for the Means of Contact Ca tegory
Means of C ontact Sources %
Invoice 29 94%
Leaflets 10 32%
Meter Reading 6 19%
Site 5 16%
Physical Stores 4 13%
Relative or Friend 3 10%
Email 1 3%
Phone Call 1 3%
Total 31 100%
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APPENDIX I: Bi-horéria tariff adhesion and related subcategories

Bi-horéria Attribute

Bi-horéria Tariff

P
o

Not sure
0

Yes

[y
[N

Acknowledge

Own Interest

Family, Friends

Leaflet from EEM

Media

Relative or Friend at EEM

Simulator in EEM website
Concerns

Know how much will save

Better if different timetable

Pay extra to have bi-horaria

Lack of information

No impact

Spend too little in bi-horaria

Bother neighbors

Housekeeper during the day
Timetable

Known

Incorrect

Unknown 0
Total 12
% Total 39% 52% 10%
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APPENDIX J:

Designing Services for Sustainability: The case of home energy consumption

Coding Tree for the Impact on Consumpt

ion Category

Impact on Consumption Sources %
Does not consider any influence 19 61%
No variation on invoice amount 2 6%
EEM would lose 2 6%
Only by campaigns 1 3%
Invoice reflects behaviors 1 3%
No contact from EEM 1 3%
Admits there is some influence 10 32%
Leaflets and advice 7 23%
Due to bi-horaria 1 3%
Weight on family budget 1 3%
But | focus on the price 1 3%
Total 29 94%

73



APPENDIX K:

Designing Services for Sustainability: The case of home energy consumption

Coding Tree for the Current Sustainable

Practices Category

Current Sustainable P ractices Sources %
Economic bulbs 19 61%
Use Efficient Appliances 18 58%
Turn off the lights 16 52%
Avoid using certain devices 14 45%
Bi-horéria usage 12 39%
Use only if completely loaded 12 39%
Unplug appliances 9 29%
Turn off stand-by 8 26%
Use of natural light as possible 8 26%
Turn off appliances 7 23%
Device to switch plug off 6 19%
Appliance strictly needed use 5 16%
Minimize usage 5 16%
Select economic programs 3 10%
Washing Machine in the evening 3 10%
LED lights 2 6%
Choose between devices 1 3%
Total 31 100%
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APPENDIX L: Current Sustainable Practices and Appl  iances Matrix
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Designing Services for Sustainability: The case of home energy consumption

APPENDIX M: Power Meter Attribute and Current Susta  inable Practices

Category

Power Meter and Current Sustainable Practices

Power Meter Attribute

Appliance strictly needed use
Avoid using certain devices
Bi-horéria usage

Choose between devices
Device to switch plug off
Economic bulbs

LED lights

Minimize usage

Select economic programs
Turn off appliances

Turn off stand-by

Turn off the lights

Unplug appliances

Use Efficient Appliances

Use of natural light as possible
Use only if completely loaded

Washing Machine in the evening

Total

Yes No
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APPENDIX N: Understanding the customer experience

- Service encounter “Check latest e-invoice and use help”

Value Constellation

Experience for incorporating sustainable practices in home energy consumption

Energy Daily

Consumption

Adjustments

towards Feedbackon
sustainable results
consumption

Energy
Consumption
Control

_Ateract with Energy Supplier provided contents Experience

Information
Search

Identify
problemor
opportunity

Option Information
Selection ELELH

Ack latest e-invoice and use help Experie;\

Access “Casa
da Luz”

Browse and Ve
selectlast S -
) e-invoice
e-invoice

- Service encounter “Check Stepgreen updates and share”

Value Constellation Experience for incorporating sustainable practices in home energy consumption

Energy Daily
Consumption

Adjustments

towards Feedbackon
sustainable results
consumption

Energy
Consumption
Control

Improve and share Experience

Information
Search

Identify
problemor
opportunity

Option Information
Selection analysis

Check Stepgreen updates and share Experience

Access “O que
melhorar?”
section

Visualize BT
Undates Stepgreen e
Objectives
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Service encounter “Check warning received and choose solution”

Value Constellation Experience for incorporating sustainable practices in home energy consumption

Adjustments

towards Feedbackon
sustainable results
consumption

Control through stimuli reception and Adjust Experience\

Consumption Recognize
Information problemor Solution
Search opportunity

Energy
Consumption
Control

Energy Daily

Consumption

Implement
solution

Z

_Aeck warning received and choose solution Experience

Check
Receive Email Access service warning
details

78



Designing Services for Sustainability: The case of home energy consumption

APPENDIX O: Prototype of the service encounter “Co  nsult energy
consumption information and statistics (with login)

1. Access service

0006 Sinais Power Meter 2.0
0 - &
Bem-vindo ao SINAIS Power Meter!
Explore o servigo...
Login Qualquer duvida, contacte-nos!
Password
Memorizar? -\ Feed de noticias (10) Sugestoes...
Entrar « Empresa de Electricidade:
Campanha de substituigdo Desligue os aparelhos,
de lampadas > evite deixd-los em stand-
= Novos servigos a partir de by.
Julho >
VA
2. Login to service
000 Sinais Power Meter 2.0
) = R

Bem-vindo ao SINAIS Power Meter!
Explore o servigo...

Login Qualquer duvida, contacte-nos!
I
Password
Memorizar? 5\ Feed de noticias (10) Sugestdes...
Entrar « Empresa de Electricidade:
Campanha de substituigdo Desligue os aparelhos,
de lampadas > zvnte deixa-los em stand-
Y.

= Novos servigos a partir de
Julho >
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Designing Services for Sustainability: The case of home energy consumption

3. Identify user

ﬁﬁ Sumario Consumos Casada Luz(2) O que melhorar? Suporte ™Y w ;} @

Escolha o utilizador:

Familia de A A R
Jodo Simples a u () &

Jodo Olinda Maria José

3. Identify user

'ﬁﬁ Sumario Consumos Casada Luz(2) O que melhorar? Suporte A, W Q @

Escolha o utilizador:

Familia de A A .“ ~
Jodo Simples a u () &

Jodo Olinda Maria José
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Designing Services for Sustainability: The case of home energy consumption

4. Visualize latest updates

.-1 A Sumario Consumos Casada Luz(2) O que melhorar? Suporte a8 w —V) @

0Ol4 Jodo! ) oo 2% y3.00
MANHA 1000

1400 TARDE

9:00, Sugestdes...
! Novidades (3) : 16:00 Verificagio semanal
Factura Més de Margo > 7:00 17:00 Propomos que desligue o
stand-by da televisdo da
Pagamento da factura > 6:00 18:00 sala, que ficou esquecido
09:32 durante a semana
Consumo anormal -> 5:00 31 de Margo de 2011 19:00 passadlas
ver mal
20 W —

4:00 consumo actual 20:00
Parabéns! 3:00 21:00 Feed de noticias (10)
« Empresa de Electricidade:
Conseguiram atingir o Campanha de substituigio
objectdl:o da semana de lam =)

= Novos servigos a partir de

' ' Julho >
| Partilhar Gl O =

5. Select Consumptionsection

]A Sumario Consumos Casada Luz(2) O que melhorar? Suporte \ w _V§ 523:3
= 11:00 he 13:00 4 Margode2011 »
Periodo MANHA 10:00 14:00 TARDE $TQQSSD
— 8123456
Aparelho Emissdes de CO2 7 8 910111213
16:00 14 15 16 17 18 19 20
Divisdo - 2122 23 24 25 26 27
Totalhoje: 0,09 C02 28203031 2 3
7:00 17:00 4 56 7 8 910
Actividade Marco vs Fevereiro
101% /AN 18:00
6:00
Membro NS 09:32
31 de Margo de 2011 19:00 que
Facturas Consumo de Energia 5100
20 W
A utilizagdo de screen savers ndo
ate a0 momento: 20:00
Hoje ate ao 4:00 consumo actual s e
um computador, para isso utilize
0 KWh 3:00 21:00 05 modos suspensio e
hibernagio
0.02€
Objectivos
0:00 0:00 Desligar computador daficha.
Usar maquina de lavar aroupa
apenasquando encher.
[ hora [ dia I semana I més I ano ]
4
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6. Choose consumption per appliance

Sumario

Consumos Casada Luz(2) Oque me Suporte
geroco Consultar TV
Aparelho - Sala
- Quarto dos Pais
Divisdo
Actividade
B4l Consumo total
Membro 40W
- 9:32
Facturas 31.03.2011
Todos l Televisdes I Fogdo Forno Outros

7. Choose TV information
8. Browse and visualize information

0-1/\

Periodo

Aparelho

Divisdo

Actividade

Membro

Facturas

Sumario Consumos

Casada Luz O que melhorar? Suporte
Consultar TV
- Sala
-> Quarto dos Pais

9l Consumo total
40w
9:32

31.03.2011

31 de Marco de 2011

20w

consumo actual

Todos [ Outros

4 Margode2011 »
S$TQQSSD
21 2 3 456
7 8 910111213
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28203031 2 3
4 56 7 8 910
Sabia que:
A utilizagdo de screen savers ndo
reduz o consumo de energia de
um computador, para isso utilize
0s modos suspensio e
hibernacao
Objectivos

Desligar computador daficha.
Usar maquinade lavar aroupa
apenas quando encher.

4 Margode2011 »

ool aw
ocnBBRuw
SwiBLao

=

8RB onNO
~Brusuo

“BREIR W
WBRGor -

Sabia que:

A utilizagdo de screen savers ndo
reduz o consumo de energia de
um computador, para isso utilize
0s modos suspensio e
hibernagao

Objectivos

Desligar computador daficha.
Usar maquinade lavar aroupa
apenas quando encher.
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APPENDIX P:
and use help”

1. Access “Casa da Luz” section

Sumario

Casadaluz(2)

N2 Cliente: 0006++++++

Facturas

Ultima: Marco

Fevereiro
Janeiro

! Novidades Casa da Luz

Anteriores > .
Factura Més de Margo >

Pagamento da factura > .
Estatisticas
Comparar facturas >
Padrdo de consumo >

ver mais

2. Browse and select last e-invoice
3. Visualize e-invoice

Prototype of the service encounter “Ch

5\ Feed de noticias (10)

Empresa de Electricidade:
Campanha de substituicdo
de lampadas >

Novos servigos a partir de
Julho >

Sumario Consumos Casadaluz(2)
RES&|® @ [1])a][ex]-]]| -
- G
‘e“‘ 48 on et biagie 89 Locl f0 Conveme
(st n i s
Facturas e )
n -
m_cuooamm1 taTALmwTea 20110479
Uiima aTce LA S X 3 o s
Fevereiro d
Janeiro Do e i o AR S L
Chiente N* * Cora N* OM;P
Anteriores > T o 2010 e v g o B
?‘T,_ e AT R R mﬁ__gﬂw:‘*_ggga
Estatisticas
Comparar facturas >

Padrdo de consumo >

ver mais

eck latest e-invoice

B oy &

l Area de Cliente da EEM = I

Sugestdes...

Ja conhece o novo servigo
de fornecimento de
electricidade com tarifa
tri-horaria?

Consulte aqui as condigdes
e outros servigos.

Contactar a Empresa

Loja mais préxima >
Call center >

Email

B o &

l Area de Cliente da EEM = I

Ajuda a interpretar
Sumario
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4. Select Help option

o-if‘i

Sumario

Facturas

Ultima: Marco

Fevereiro
Janeiro

Anteriores >

Estatisticas

Comparar facturas >
Padr3o de consumo >

ver mais

5. Choose area

Consumos

Casadaluz(2) © que melhorar Suporte

B oy &

[+ Janleors T fellis

tHMe=|

v wn MaetScughe 8 Local fe Consomec

taTA M eMTaa 20110479

mﬁ""' """'"_P'.’H!" G
-

e Cortint .40 000 o S4B 20 20101
g W)

’“'*-«u

muu 5289

+ o « o—
4

¥R}

o st e oot s e s

]
k ot Fucheste, TG, IR
o, 1 T m&ew’m R

m m!|u|

m.mmm

E
Guardar

Ao g e e Per' N 3% Cle ) . e 4 St @ &

6. Visualize additional info

Sumario

oﬁf‘k

Facturas

Ultima: Marco

Fevereiro
Janeiro

Anteriores >

Estatisticas

Comparar facturas >
Padrdo de consumo >

ver mais

Consumos Casadaluz(2) — ouc melhorar Suporte

I Area de Cliente da EEM = I

l Ajuda a interpretar

Sumario

P o &

RBHMEeE|® ® [1]n|[ex]-]]|f -

R et e 20T T WRG m,. &’i'«« m m« 3@3

TSR .. ——
—ann ane "e .
L R el " «
et Cortatace 595 KVA) o JAVE! o 9103 - onn we 4
P erp— w [ w o«
§ mawsasnen 2.
ﬁ Tt com
i %
By Corms meisamed L 33 0 205 Py D ey &‘
H an IV L Pvons
l ToAd XX b Crechon) am VAT - Evorese oo
1 T st
i' e =
!; Granc i Pacnordia’ o RS 73

g~ -IQM« o
S R

i Fea201 1 W 21 Doee ) % O 4 . v 47 %

l Area de Cliente da EEM = I

L Ajuda a interpretar

Sumario
. )
L)

Gréfico de Facturagdo

Aqui podeconsultar a
evolugdodos seusgastos
com o consumode
electricidade por mése
factura.

Para maisinformagdes
consulteaqui.
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Prototype of the service encounter “Che
and choose solution”

1. Check warning details

2. Browse options
eno

Sinais Power Meter 2.0

ck warning received

Sumario

Ola Jodo!

! Novidades (3)

Factura Més de Margo >

! Consumo anormal

Sugestdes...
Verificagdo semanal

Propomos que desligue o

30 de Marco stand-by da televisdo da
Pagamento da factura > sala, que ficou esquecido
15h-17h30 durante a semana
Consumoanormal = passada.
ver mais
Zona
Cozinha 5\ Feed de noticias (10)
Parabéns!

: - Aparelhos - Empresa de Electricidade:
Conseguiram atingir o T Campanha de substituigdo
objectivo da semana Maquina de lavara roupa de lampadas >
passada. ver mais = Novos servigos a partir de

_ ‘ Anilise Anilise Julho >
Partithar _ @ ' L automdtica L personalizada ==
4
3. Request automatic Analysis
.00 Sinais Power Meter 2.0
Sumario
Ola Jodo!
) Sugestoes...
; Ny = G oo
! Novidades (3) s 50|U9°eS possivels Verificagdo semanal

Factura Més de Margo >
Pagamento da factura >

Consumoanormal 2>

Parabéns!

Conseguiram atingir o
objectivo da semana
passada. ver mais

Partilhar /& |

0 1) Colocar a maquina no
hordrio mais econémico
Usar a maquina no
programa mais econémico
Colocar a lavar apenas

quando encher a maquina

0 2)

0 3)

v

) |

personalizada

Anilise ]

Propomos que desligue o
stand-by da televisdo da
sala, que ficou esquecido
durante a semana
passada.

ver mais

. Feed de noticias (10)

» Empresa de Electricidade:
Campanha de substituicdo
de lampadas >

= Novos servigos a partir de
Julho >
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4. Choose one solution

8006 Sinais Power Meter 2.0
3 Sumario P ra N £
Ola Jodo!
) Sugestdes...
! Novidades (3) -1, Solugdes possiveis VestfcagBo semanal

Factura Més de Margo >
Pagamento da factura >

Consumo anormal =

Parabéns!

Conseguiram atingir o
objectivo da semana
passada. ver mais

\L Partilhar /& l

4. Choose one solution
5. Implement solution
000

1)
0 2)

O 3)

P stomitis

Colocar a maquina no
hordrio mais econémico
Usar a maquina no
programa mais econémico
Colocar a lavar apenas
quando encher a maquina

\ Submeter |
J |

Anilise
personalizada

Sinais Power Meter 2.0

Propomos que desligue o
stand-by da televisdo da
sala, que ficou esquecido
durante a semana
passada.

ver mais

5 Feed de noticias (10)

= Empresa de Electricidade:
Campanha de substituicdo
de lampadas >

= Novos servigos a partir de
Julho >

Sumario

Ola Jodo!

! Novidades (3)
Factura Més de Margo >
Pagamento da factura >

Consumo anormal =

Parabéns!

Conseguiram atingir o
objectivo da semana
passada. ver mais

| Partilhar & '
|

-7. Solugdes possiveis

e 1)
o 2)

O 3)

ﬂ

automatica

Colocar a maquina no
horario mais econémico
Usar a maquina no
programa mais econémico
Colocar a lavar apenas
quando encher a maquina

‘ Submetido! |

J |

Anilise Anilise I

personalizada

oo

—

Sugestoes...
Verificagdo semanal

Propomos que desligue o
stand-by da televisdo da
sala, que ficou esquecido
durante a semana
passada.

ver mais

5\ Feed de noticias (10)

« Empresa de Electricidade:
Campanha de substituicdo
de lampadas >

= Novos servigos a partir de

Julho >
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APPENDIX R:

Designing Services for Sustainability: The case of home energy consumption

SEB diagram and Prototype for the servi

“Check Stepgreen updates and share”

SEB for check Stepgreen updates and share experience

ce encounter

(if goal achieved is not shared)
“0O que' =
Visualize
melhorar?” Stepgreen N
“ PR updates Obijectives achievement
A
Customer
o
an
©
E ——————————————————————————————————————————————————————————————————————————————————————————————————————————— -
:
- .
3 send user Present
Power information L
Meter sumarv
Line of visibility
&
g S Retrieve Validate and Validate with
3| information allow access web-service
.g Backend
systems
1. Access “O que melhorar” section
2. Visualize updates
3. Select Stepgreen Objectives
.NO Sinais Power Meter 2.0
- (i] %
O que melhorar? P oY = )
Al PLANO DE MELHORIA
-~ ~
Consumo de Aparelho > A Atent;ao!
- 0,
Padrao de Consumo > o +20%
. - em Marco Semana 4 a 10 de Abril
Ultimas facturas > - Desligar aparelhos em
3 stand-by
Arquivo .
No més de Marco consumiu mais 20% :i‘;:ls:; gef‘;m;r"em
d_o que uma (amﬂna com caragtgnst:cas R e i o
o similares. Veja aqui o relatério e os TR T
nossos conselhos. Editar
Tarifario >
TvesHmentor Sugestdes...
Defina os seus objectivos e
Impacto empregada > Verificagdo semanal partilhe os seus resultados!
Propomos que desligue o stand-by da stepgreen # carch “our Ule.
Peca aqui uma andlise televisdo da sala, que ficou esquecido

cuidada aos seus
consumos!

durante a semana passada.
ver mais

l Objectivos |
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4, Confer updates

‘1 {} Sumario Consumos Casada luz 2 O que melhorar? Suporte
0l Jodo! Ranking 100 em 1567
Confira as tltimas novidades em:
Consumo actual Total Hoje
‘ B il
stepgreen @ carich “qour (ife. ow 0,18kWh / 0€
Parabéns! @ Jodo a | C Olinda a
Conseguiram atingir o . -
ahcio e el |y
passada. ver mais quandoencher.
| Partilhar ?'
A suaacgdo... m
~ Email
Actualizar /&
5. Share achievement
‘1 {} Sumario Consumos Casada luz 2 O que melhorar? Suporte
0l4 Jodo! Ranking 100 em 1567
Confira as tltimas novidades em:
Consumo actual Total Hoje
‘ = il
stepgreen @ carich “qour (ife. ow 0,18kWh / 0€
Parabéns! ng Jodo a | C olinda a
Conseguiram atingir o : -
st e el | ey
passada. ver mais quandoencher.

l Partilhar 4

A suaacgdo... m

- Email
Actualizar /&
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6. Check sharing update

ﬁ {} Sumario

Consumos Casadaluz 2 O quemelhorar? Suporte

Ranking 100 em 1567

Ola Jodo!
Confira as dltimas novidades em: p— ToalHoge
stepgreen & canch qaur Ufe. p— 0,18kWh/ 0€
Parabéns! @ Jodo a ' Q Olinda a
Conseguiram atingir o . -
e as e el | ey
passada. ver mais quandoencher.
Partilhado! /.
A suaacgdo... m
~ Email

| Actualizar /& l
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APPENDIX S: Prototype for the service encounter “As  k for Support”
[ XoNe) Sinais Power Meter 2.0
Suporte !a uum —_— §b:\;§
Contactos
Nome |
Call center >
Assunto I
Email
Mensagem
FAQ
Power Meter >
Servigos de Energia >
Prioridade v

Facturas >

Ajustamentos >
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