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Preface

This Volume contains papers presented at the 8th International Conference on Energy and
Sustainability held in Coimbra, Portugal, organised by Wessex Institute of Technology (WIT) and
Itecons/UC.

The Conference Chairman was Antonio Tadeu from Itecons, Full Professor at the University of
Coimbra, and Member of the WIT Board of Directors.

The Meeting was sponsored by the International Journal for Energy Production and Management
and WIT Transactions on Ecology and the Environment.

The Meeting follows a series of very successful conferences which started in 2007 in The New
Forest, UK, home of the Wessex Institute. This was followed by meetings in Bologna (2009),
Alicante (2011), Budapest (2013), Kuala Lumpur (2014), Medellin (2015), and Seville (2017).

For many years, as energy use led to increased production and distribution grew cheaper, efficiency
and effects on the environment were not matters of concern.

As a result, we are now facing a shortage of resources and are forced to deal with the effects of
climate change. Now, more than ever, regulators, scientists and industry stakeholders must pursue
sustainability for the energy sector.

From production to distribution, technological advances are helping the transition towards cleaner
energy supply. Following the growth of renewable energies, emphasis is also being put on the
development of more sustainable energy storage. Likewise, legislators are putting new, stricter
policies in place to enforce a more efficient use of energy, and their implementation presents
new challenges. Even though energy efficiency is improving, it is becoming apparent that energy
consumption must be drastically reduced if sustainable development is to be achieved, and if both
climate change goals and societal goals are to be met. The concept of energy sufficiency is now
attracting serious attention.

For sustainable energy goals to be met, it is crucial that researchers and professionals from a
wide range of fields (engineering, environment, economics and social sciences) come together to
address multidisciplinary challenges and discuss the technological advances being made.

The range of topics covered by the Conference involved collaboration between different subject
areas in order to arrive at optimum solutions. They include Energy efficiency, Energy storage
and distribution, Sustainable buildings, Energy policies, Biomass and biofuels, Environmental risk
management, Ecosystems modelling and many others.



The book is now being distributed throughout the world in digital and paper formats and archived in
the eLibrary of the Wessex Institute at www.witpress.com/elibrary. This fulfils one of the objectives
of WIT, whose function is to disseminate knowledge throughout the international community.

The Editors are especially grateful to the late Carlos A. Brebbia for his commitment to research in
this multi-disciplinary area.

Last but not least, the Editors would like to express their gratitude to the members of the International
Scientific Committee for their invaluable help in selecting the papers, and to all the authors for their
contributions.

Anténio Tadeu
Coimbra, 2019
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ENERGY-RELATED HOUSING RENOVATIONS
FROM AN EVERYDAY LIFE PERSPECTIVE:
LEARNING FROM PORTUGUESE HOMEOWNERS

MARIA ISABEL ABREU, RUI A. F. DE OLIVEIRA & JORGE LOPES
School of Technology and Management, Polytechnic Institute of Braganga, Portugal

ABSTRACT

Changing the attitudes of existing building users towards sustainability is a paramount strategy towards
a low-carbon society. One of the challenges lies in encouraging owners to renovate their houses. Recent
studies have pointed out the relevance of the homeowner’s social context which, more often than not,
outstrips public awareness campaigns and even techno-economic advice. The decision to renovate
seems to emerge from deep social issues rather than exclusively from the simple analysis of investment
return or environmental awareness. The present study aims to bring discussion to these social subjects
for single-family buildings in Portugal and identify key factors which may influence decision making.
Firstly, a set of in-depth interviews were conducted with a group of experts. Subsequently, and based
on the interviews, a group of Portuguese single-family homeowners, who undertook at least one energy-
related piece of work, were surveyed. Together with the survey a structured observation method was
put into practice. The results revealed that homeowner’s stage of life, personal/family events, everyday
practices, lifestyles and social network framework have a major influence on their prime intention to
renovate their homes. The desire to maintain or change the routines and the way family uses the indoor
spaces are common drivers, however, motivations linked to aesthetics, trends and social status were
revealed to be extremely influencing. The decision process is negotiated inside the family involving not
only desired domestic life conditions but also skills, understandings and social values shared by the
dwellers. The energy-related renovations take place, in many cases, as a consequence of a previous
decision to renovate, taken due to other reasons. It does not consist of one single event but is rather part
of a practice of a “little-by-little renovation”. Motivational policies should be drawn considering the
energy-related renovations as any other type of renovation and not separately from the others.
Keywords: energy-related renovation, energy policy, houseowners, energy efficiency, decision-
making, everyday life, social practice, drivers, residential building stock, Portugal.

1 INTRODUCTION
The housing stock represents 74% of the European building stock and is mostly inhabited by
the owners: 70% in the European Union; 67% in the United Kingdom; 89% in Denmark and
74.7% in Portugal [1]. There is no doubt that reduction of CO, emissions from owner-
occupied buildings is of major importance. In Portugal, the greatest potential for savings is
in residential and services. This sector alone represented 42% of the contribution to primary
energy saving goals of the total predicted for 2016 [2]. The implemented policies have failed
to result in an execution rate of improvement procedures in the existing residential buildings
that enables meeting the required targets [3], [4]. First of all, we must highlight that the
common premise commonly used to support the arguments motivating homeowners has been
that they wish to renovate in order to save energy and money, but are prevented from doing
so mostly by financial constraints and by doubts regarding energy saving, financial return
and the reliability of the professionals who will execute the works. These bases have been
the support to behavioural sciences (and consequently to national policies) used to explain
human behaviour regarding buildings energy efficiency. They have been mostly anchored in
microeconomic issues, in the dynamics of owners’ uptake of technology [5], on consumer
behaviour and marketing [6]. Behavioural science has treated homeowners as individuals
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who make rational choices in order to obtain certain results which are dissociated from home
life [7]. This representation of homeowners’ decisions to achieve goals and isolated from
other family decisions is part of a speech centred on individual choice [8]. Therefore, recent
approaches to the problem call for social science in order to conceptualise the study of
decision-making regarding the renovation of the building stock as a process emerging from
home life circumstances and subjected to several levels of influence [9]-[12]. This study aims
to get an in-depth knowledge about energy-related renovation of single-family owner-
occupied houses as part of the daily and the social sharing practices which constitute
Portuguese family life.

2 CONTEXTUAL BACKGROUND ABOUT BEHAVIOURAL SCIENCE
Behavioural science has been based on the assumption that it is necessary to identify barriers
and motivations and that these will account for homeowners’ decision to renovate housing
buildings with energy efficiency. The formal models used to understand this process have
most often emphasised the advantages of energy efficiency and the financial issue. Personal
and contextual influences have been used to explain the reasons behind homeowners’ low
uptake. This analysis targets decision-makers and not differentiated dwellers, energy
efficiency and not indoor spaces improvements, the extraordinary and not everyday activity
involving shared objects, skills and understandings, one-time renovation and not the “little-
by-little renovation” and buildings and not homes with meaningful spaces [7]. Behavioural
sciences are limited to the decisions rather than the process preceding them or the domestic
context from which they emerge [7]. Nair et al. [13] suggested that there could be other
factors that influence energy efficiency investment decisions such as lifestyles. Judson and
Maller [10] also claim that policies only focusing on technical intervention issues have a
limited scope. This kind of renovation cannot continue to be seen as a mere exercise of
integrating technology into buildings. Stern [14] had previously identified the lack of
interdisciplinarity in the studies about this subject and Lutzenhiser [11] criticises the
restrictive model which has been used in policy-making regarding buildings’ energy saving
as it leaves out contributions from social science. Recently, Tjerring and Gausset [15] gave
a reinforcement on this issue suggesting that social aspects often weighted more than
economic aspects.

3 SOCIAL SCIENCE IN ENERGY RESEARCH: RECENT EVIDENCE
Energy use has a social nature [6]. Energy provides useful services allowing the functioning
of normal social activities which are part of individuals’ home life [16] and such practices
are reproduced throughout time and space [17]. Comfort and convenience have become,
according to current patterns, ordinary demands which impact on energy use [18].

The roles of social science in interdisciplinary energy research consists not only in dealing
with social complexities encountered in pursuing aims driven mostly by engineering but also
assisting in framing priorities, questions and options [19]. There are a representative number
of studies that introduced social science to the investigation on housing renovation to reduce
energy consumption considering homeowners’ daily life [20]-[27]. The studies suggest that
such practices surpass environmental concerns and the reduction of energy consumption.
Renovating a building is an action which is negotiated within the family in response to the
performance of family practices [10] where households’ skills and home meanings have a
specific role [17], [25]. Palm et al. [28] advise that energy consumption in households with
more than one member is a collective rather than individualized process and call for in-depth
analysis of household couplings. Wilson et al. [7] go further and claim that encompassing the
decision-making process within home life conditions brings those deepest influences which
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are at the core of decision-making processes. They argue that renovating is oftentimes a way
for dwellers to solve conflicts and tensions, achieve goals, take up opportunities and give
wings to personal and family aspirations. The decisions to renovate are processes and such
processes emerge from and take place within the daily home life circumstances (sometimes
also triggered by extraordinary events). In many cases, the decision to adopt energy
efficiency measures emerges later in the process to renovate others parts [29].

Homeowners’ level of involvement in the renovation process (oftentimes doing some of
the tasks themselves) also constitutes one of the reasons pointed out for starting the process.
The renovation becomes part of their daily life, making them feel emotionally more attached
to the house and often leading to touches of innovation [30].

In 2014, Gram-Hanssen [24] exposed other very important issue. Aesthetical and
functional issues come first in the list of Danish homeowners. An example of this is the
remodelling of kitchens and bathrooms, which continue to be the top preferences, while not
leading to any investment return. These renovations are part of social norms regarding an
image of prestige. Visible renovations are prioritized and frequently made before other non-
visible measures although they know they are not economically reasonable [15]. Trends,
status and lifestyles are factors this author also refers as boosters to renovation. Bravo et al.
[31] demonstrated that renovation works are normally linked to aesthetic aspects of the house.

Wilson et al. [7] went further and identified levels of influence in the decision-making.
The ultimate influences are at the core of the initial intention (e.g. why renovate?) and
behavioural science is failing to work with them. Gram-Hanssen [24] mentioned the
following example: if the family decide to change the windows or the roof, calculations on
the energy saved as well as on the investment return may be decisive to choose the thickness
of thermal insulation or the technical framing and glass solution. However, as far as the
decision to renovate is concerned, investment return is rarely an influence.

Finally, Wilson et al. [7] consider that policy-makers should acknowledge that
renovations in housing buildings are predominantly an improvement and adaptation of homes
indoor spaces so as to better execute home life tasks and practices. They should incentivize
and support the energy efficiency measures included in such renovations. The authors also
recommend that researchers identify specific conditions of home life which are related to
renovation activities. The homeowners may be encouraged to adopt energy efficiency
measures in connection with these renovations even because the adoption of energy
efficiency measures is often cost-effective during a general renovation [32].

4 MATERIALS AND METHODS
The analysis reported in this paper is based on a preliminary stage of a larger scale research
project about the home-related practices and social perspective of energy-related renovation
of private homes. On a preliminary phase and to cope with the aims of this study, a qualitative
method was considered fundamental to in-depth knowledge, identifying social conditions
and motivations and explaining them in more detail. A minor quantitative analysis
complements the qualitative research results. A presential survey was made in 2016-2017 to
a group of 57 Portuguese homeowners of single-family houses (included the homeowners’
partners that were at home when the survey was made). Given the number of respondents,
the results could be, eventually, not demonstrative of all cases and are limited to the universe
of the circumstances found in the survey. Previously, three in-depth interviews to experts
(informants) were also made to help to prepare the survey structure (the long-time experience
was the main criteria). The survey was also tested in three homeowners to guarantee if all the
important aspects were covered in order to answer the investigation questions and to see if
the questions were clear. They were invited to put some comments about confusions,
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problems or recommendations. Based on this feedback, the final version of the survey was
put into action at the home of the respondents to get a personal contact with them and their
family. This option allowed face-to-face interaction, capture of both affective and cognitive
aspects and gave the researcher the opportunity to clarify or explain the question for better
responses. Therefore, it was implemented a qualitative research method involving structured
behavioural observation — observational survey. The questions were both open-ended and
closed-ended. The number and type of energy-related renovations made and the motivation
factors where the central topics explored. The interviewer took notes about homeowners and
their partners reactions to the questions using observation guides (parameters to be observed
were clearly pre-defined) in order to gather data on individual behaviour or interactions
between participants (facial expressions, oral comments and positive and negative stimuli).

The sample were selected, initially, consulting the municipality services to identify
districts with single-family building typologies constructed between 1970 and 2000
(buildings more than 15 years old). Three urban municipalities in the North of Portugal
(severe Winter Climatic Zone) were considered for a preliminary approach. The homeowners
were first contacted personally at their home and then was scheduled a meeting. Knowing if
they had already performed at least one type of energy-related work was the question made
to the homeowners in the initial contact. Only the ones in this condition made part of the
sample to understand more accurately the motivations of building renovating profile
homeowners. The homeowners’ ages were between 29 and 75 years old (12.1% have less
than 40; 69.5% were between 40—65 and 18.4% more than 65) and 58.1% were males and
41.9% females. As regarding the households’ size, they had from 1-6 members, with 75.5%
of them having children living at home. There were homeowners from all educational levels
in the sample (60.5% with a secondary or high school level) and 78.1% were employees. The
average household income was medium to high level. The houses were, in general, with a
regular/good maintenance appearance and have the characteristics of middle-class houses. In
addition, 79% of the houses were built or bought and 21% inherited.

5 RESULTS AND DISCUSSION
5.1 An overview about energy-related renovations

Energy-related renovations were considered all the physical changes to the building that
involve improvements in the thermal insulation of buildings envelope and in the air and water
heating systems. All the other types of renovations were considered the ones that change
building aesthetic and functionality that may induce or include energy related improvements.
The principal renovation works, frequency and order of priorities adopted by the respondents
are in Fig. 1. The aesthetical and indoor renovations are the priority followed by the envelope
and outdoors. As far as renewable energies are concerned, the thermal solar collector and the
heat recovery systems that close the fireplace are the preferred.

5.2 Social and daily home life practices influencing energy-related renovations

Situations concerning the maintenance, malfunction and failure of buildings components
were mentioned in 70.5% of the cases as the trigger to renovation works. Proceeding with an
energy renovation normally stems from a renovation conducted out of necessity. One of the
examples given by the respondents was the initial need to replace the roof tiles which resulted
in the adoption of thermal insulation. Some of the respondents reported a need to solve
problems related to condensation in window frames as triggering their replacement. Also, the
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Figure 1: Frequency and preference of energy-related renovations works.

need to replace the air heating system due to failure or in order to achieve higher efficiency
made homeowners aware that the next step would be to act on the building envelope thermal
insulation in order to reduce heat loss and monetize the new system efficiency.

The analysis conducted showed that Portuguese homeowners start by doing small,
sometimes low-cost, renovations out of necessity (not necessarily energetic-related) and
gradually continue with other renovations throughout the time (79.3% of the respondents).
Some actions encourage and trigger others, depending on the time and money available at
that stage, on certain given circumstances of domestic life and on the personal ambition to
do certain renovations. In general, it is not only possible to talk about one single event but
about some “little-by-little renovation” dynamics, according to the family needs and daily
home life actions. From the analysis made to the sequence of measures taken by the
respondents throughout the years, small cost-efficient energy efficient measures (even non-
physical measures) induced more extensive measures.

Nevertheless, there are some key moments in Portuguese respondents’ stage of life that
can led to large energy-related renovations. The moment of buying a second-hand house,
deciding to live in an inherited house, new relationship, new child, children moving out, the
beginning of retirement, widowhood or the beginning/end of a life cycle (emotional stress,
family conflicts or disturbance) were important moments detected. Note that 68% of the
respondents, who acquired their second-hand home, did some improvement works when
moving in, so as to ensure homeowners’ comfort and aesthetics requirements. Personal
events seem to generate the need to change something in the house. The respondents with
prior experiences in some kind of renovation measures showed more determination and less
fear to make more energy improvements in the house (64% of them intend to continue
renovating). The savings experienced from the adoption of some previous measures has made
them more aware of what actions to take next. The lack of experience of some respondents
made them acknowledge their reluctance, although they are sensitive to the issue. Most
respondents under 50 years old have a shorter timespan for experiences, but as they are in the
prime of life, they stated to have plans for the future and aspire to improve their dwelling.
Youngers homeowners reveal more enthusiastic.

Anotiier interesting aspeci was the homeowners surveyed who stated that they like to pian
the improvement of their dwellings, get personally involved in the choice of energy efficient
solutions and in the execution of some tasks. They take pleasure from the process as much
they do from the result. Pre-acquired knowledge has a paramount influence in these
homeowners. They are better informed and are more likely to enjoy DIY tasks. This tendency
was observed in a higher scale among the homeowners under 50 years old with a more
educational level. They also stated that the construction professionals did not always provide
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them with the best advice or best solutions. The female respondents, especially those under
50 years old, referred that they like to get involved in the process, but mostly regarding
aesthetic issues only.

The homeowners’ life stage also seems to be significantly relevant to their attitude. The
younger generation of respondents (considered under 50 years old) have grown with a
different sensibility and therefore, show higher environmental awareness, more knowledge
of energy efficiency and innovative systems and technologies. They have more daily habits
connected to this issue and wish to have an environmentally friendly home. On the other
hand, the respondents over 50 years old generally stated that what motivates them the most
towards renovating is the comfort, safety, easy use (barrier-free) and aesthetics that the
building resources provide to their daily life. The physical demands of home life tasks are
paramount to the respondents over 65 years old. In this age range, people are more sensitive
to temperature variations, they spend more time at home and have more physical limitations.
As an example, a number of homeowners stated to have replaced their heating systems with
central heating systems, which are more practical and user-friendly (with central controlling
devices) and require less physical effort. The switch to more energy efficient equipment using
renewable energies or electricity is also a measure frequently mentioned as it they consider
less dangerous than gas and more user-friendly for daily use than biomass. The respondents
who also gave importance to aesthetics, declare that they are in a position in life where they
want to do what they like best and do not mind spending money on it.

Another relevant issue found is that in the renovation project of a residential building there
is a family involved, with differentiated individuals and corresponding opinions. The
discussion of opinions and the need to reach consensus is acknowledged by the homeowners.
Female respondents have more aesthetic and architectural aspirations while male respondents
are more concerned and willing to acquire renewable and energy saving technologies.
Although the technical solutions do not per se persuade homeowners, the male respondents
stated that they might be appealing enough to leverage the renovation process. Most female
subjects do not like the untidiness and changes caused by a building renovation in the family
daily life (therefore the “littie-by-little renovation” appeal), but they are more demanding as
far as indoor comfort temperatures are concerned. On the other hand, the male subjects seem
more concerned with the investment financial risk.

The data also revealed that the interventions are also motivated by a desire/necessity to
maintain or change family life ideals, domestic routines and the way homeowners live their
home. Some subjects stated that they intend to improve family socialization practices by
creating comfortable, relaxing and informal spaces where the family can gather. Others
mentioned a will to host and entertain their families and friends. More natural light and space
in the living areas, adopting open spaces like dining room/kitchen, and new rooms for guests,
are examples of the home improvements mentioned. In some cases, it was the need to adapt
the space to new working and studying practices that led to restructuring indoor spaces.
Consequently, such new comfort demands led to pondering ways to improve energy
efficiency (envelope thermal insulation and air heating system).

Foreseeing and anticipating changes in home life dynamics was also found to be a factor
triggering the wish to renovate, with implications in the use of energy. The need to share
spaces was also stated to create conflicts and tensions which can be solved through
renovation. Some of the respondents mentioned higher comfort demands due to: household
fluctuations (a new child or the return of grown-up children to the family home); school-age
children at home or homeowners’ retirement. The more time family members spend at home,
the higher their energy use. Hence, children and elderly play an important role. A percentage
of 72.2% of the respondents under 50 years old stated that increasing their children’s level of
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comfort may be the triggering factor to proceed with home renovations. Nowadays, there are
high requirements regarding the temperature of children’s bedrooms and living rooms, which
implies costs. The elderly, who spend more time at home, also require adequate and
comfortable spaces. The respondents under 50 years old also showed concerns with
comfortable additional spaces for schoolchildren to play and study. Some respondents (the
generation with children up to 18 years old) stated that the current generation of children and
teenagers makes an intensive use of their bedrooms, where they have a computer and
sometimes even a television set. This means one more room which needs and consumes
energy during the day, contrarily to what happened in the past, when most home life activities
were held in the kitchen and living room. Generalised comfort in all the household spaces
has become a requirement of modern times. This has led homeowners to ponder the adoption
of energy efficient central heating systems with the use of cheaper energy or renewable ones.

As far as physical daily tasks are concerned, renovations might oftentimes be triggered by
the homeowners’ wish for higher comfort in the performance of these tasks. For example,
the female respondents claimed for more user-friendly equipment that they need to operate
daily. This is the reason given for replacing some appliances with more energy efficient ones
(air heating systems, for example) fitted with automatic air temperature control systems. One
frequent remodelling action typically conducted in living rooms is to close open fireplaces
and install a biomass heat recovery system (e.g. pellets), which is cleaner and more user-
friendly. This solution was also considered to be a security measure by the respondents over
50 years old.

One of the most relevant motivations mentioned by the Portuguese respondents concern
their ambitions related to the building aesthetics, lifestyle, social status and prestige. The
energy-related renovations that brings a better appearance to the house, outdoor and indoor,
are very attractive to the homeowners in general (replacement of windows, for example).
Undoubtedly, residential buildings are also the expression of the family’s identity and
oftentimes, dwellers no longer identify with the image that the building transmits. This was
another solid reason given by Portuguese respondents for the implementation of physical
changes in the buildings, which bring about energy improvements as an additional benefit.
Several of the respondents were concerned about the way the home was perceived by
neighbourhood. There is a visible trend for the measures connected to energy efficiency to
be noticeable to the community which are, frequently, the first ones to be implemented. The
adoption of new technologies and renewable energies has been acknowledged as one of most
important sign and expression of modernity and environmental awareness (and they are
visible). Fashion and trends created by industry (advertising and catalogues) was recognized
also as a driver by a great percentage of homeowners. It seems from the analysis of the data
that energy efficiency starting to be seen as a trend by the Portuguese respondents and to be
considered by homeowner as an instrument to make comparisons with what society defines
as an ideal home. One of the favourite renovation actions is the remodelling of kitchens,
which are spaces of intense use and also social prestige. Never pay back but provide useful
services, convenience and a personal fulfilment. Such renovation sometimes triggers the
replacement of household appliances with lower energy consumption devices (for exampie,
the need to the relocate the water heating system may end up leading tc its full replacement).
The same happens with the renovation of fagades (walls and principally windows) and
surrounding outer spaces, seen as transmitting something about the building dwellers.
Similarly, the renovation of fagades led to the application of thermal insulation.

With regard to community life, some respondents admitted that seeing energy efficiency
measures being adopted by their relatives, friends and neighbours encouraged them to do the
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same. The communication within the community network that Portuguese homeowners ends
up playing a crucial role in the motivation they have to renovate.

Also noteworthy in the results of this study was the observed will to adopt renovation
measures in buildings with higher sentimental value (e.g. inherited buildings). The inherited
houses revealed a higher number of non-monetary (without financial return) and aesthetical
improvements compared with others cases. As these properties are affectively meaningful to
their owners, the set of renovation measures adopted might not even imply any financial
return, fact that is irrelevant to the respondents. The choice seems to be emotionally oriented,
in this particular case, but these kind of influence were also detected, more or less, in the
decisions for all the other types of homes.

Table 1 summarises the influences, together with their relevance, related with
homeowner’s daily life at home and social practices and norms identified in this preliminary
study which reveal to be at the core of decision-making processes regarding the renovation
of Portuguese single-family buildings and which had subsequent implications for the
adoption of energy-related measures. Some influences stand out: the stage of life and
beginning/end of life cycles; family comfort concerns; lifestyles; trends and social standards.

5.3 Practical implications for energy policies

Social sciences have a significant role for informing new policy approaches [12],
nevertheless, social analysis is not underlined in the Portuguese public policies about energy

Table 1: Influences, and their importance to the respondents, to renovate single-family
buildings with implications in the adoption of energy efficient measures.

Influencing factors for home renovations with %
consequences in energy efficient improvements respondents
= § Stage of life and the beginning/end of a life cycle 67.4%
g 2 &
g i § After a personal/family event 42.2%
R
A 5':5 Experience in the adoption of previous measures 50.5%
An active participation in the renovation (homeowner’s skills) 30.2%
Z W Roles, relationships and opinions/conflicts within the family 55.5%
'E E Change/maintain the daily practices and the family life ideals 40.5%
s % | Concern with the family comfort conditions 82.3%
22 | Fluctuations in the household composition 55.4%
2% | Indoor conditions for the family and friends to socialize 30.2%
E § Safety and easy-use to manage the home facilities 38.2%
= Building not adapted to dwellers’ physical abilities 10.3%
Higher comfort when performing domestic tasks 40.0%
«» | Improvement of building aesthetics /personal tastes 70.5%
< E Achieve social status and new lifestyle 68.3%
2 Fashion and trends created by products industry (catalogues) 66.4%
% g Building identity not compatible with homeowners” identity 58.3%
E = Measures implemented in friends and neighbors’ homes 55.2%
9 | Sentimental meaning and value of the building 52.4%
“ | Interest of their children to live in their home in the future 28.4%
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efficiency for existent buildings. The most recent National Plan for Energy Efficiency [33]
reinforces the strategy of mobilize investments to the renovation of the national buildings
stock, nonetheless, it keeps on relying on: the usual “save energy” argument used both in the
Energy Performance Certificate System (EPCS) and in the informational and awareness
campaigns and on financial programmes. All of these tools conceptualized as distinctive and
partitioned from other home improvements with which homeowners are engaged throughout
the years. If the everyday life at home aspects are involved in dynamic of home improvement,
energy-related renovations must be considered in the same way.

The EPC requires that major building renovations be a minimum on efficient classes. The
problem is that Portuguese homeowners make primely step by step home improvements, not
necessarily in one single action, and where energy efficiency can be included or not. Until
now, the contribution for the national energy goals is limited to the implementation of the
improvement measures identified on energy certified homes [2]. Nevertheless, Portuguese
homeowners still see the EPC as a bureaucratic and complex document, useful (in theory)
but in practice with some drawbacks [22], [34]. The EPCs, as all other government
informational policy tools (campaigns and informational platforms), lays on the energy
saving and profitability arguments to convince the homeowners nonetheless these latter tend
to pay more attention to total upfront costs [35] and are sceptical about the costs presented in
the EPC [34]. Few Portuguese homeowners require the EPC voluntarily and the majority of
the ones that required did not implement the improvement measures recommended [34].

The latest National Building Renovation Plan [2] relies on four specific measures: solar
thermal for domestic hot water (DHW); green heat (biomass use in fireplace heat recovery
systems); efficient window and thermal insulation. Situating this challenge in a broader
understanding, a new conceptualization of these measures can be made. In this study, the
Portuguese respondents were willing to perform visible and aesthetical renovations that
invoke an image of social status and prestige. The solar thermal for DWH, and other
renewable energy systems, in general, and the efficient windows are visible measures,
therefore, promoting them in connection with the homeowner’s daily life influences linked
with lifestyles and social standards could be more accurate strategy. Product industries could
be an important partner to awaken the will of the homeowners to the energy renovations
creating, as they do for other products, new trends, using appealing images in catalogues with
new home solutions, for example. The green heat could be promoted in association with
aspects like safety, high comfort when performing domestic tasks and easy-use to manage
the home facilities. The roof/attic insulation is not as much as problematic as the wall
insulation but both are less visible measures and then it seems not so prioritized by
homeowners. These improvements could be incentivized in homeowners that: had
implemented previous and related measures (for example, efficient air heating system); have
an intense household dynamic that originate high comfort demands and energy consumption
(children and older householders) and have family socializing ideals. Finally, but no less
important, two imperative issues are: to encourage the start of the step by step renovation
process (including energy-related measures or not), even if using an initial small measure,
and make all these energy efficiency measures as fashionabie as many other areas in
homeowners’ lives. There are key opportunities for the energy advisor tc¢ work with
Portuguese homeowners. They could be trained to target homeowners on these specific
aspects of their lives because that how it is more likely that energy renovations happen. A
special energy advice (door-to-door or available at the municipality) need to reach the
homeowners’ problems and concerns in order to address the most important aspects for them.
Consequently, this calls for more tailored and creative strategies to be developed.
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In almost all the European countries, motivational policies are also more focus on techno-
economical aspects using the EPCS than in the social and everyday practice context of
energy-related renovations [22]. However, there are some countries that are making small
steps and leading by the example. Working with the social framework calls for more
proximity to the homeowners and better interpersonal communication [13]. Proximity polices
and local level actions, with local bodies involved, can play an important role [3]. Local
governance strategies taken by some front-runner municipalities try to engage the
homeowners with energy efficiency. Personalized information and consultation, group tours,
public—private partnerships with local companies; local campaigns and energy advisors
prepared with social and communication skills to reach homeowners’ needs are examples
[3], [131, [22], [24], [30]. Local offices for free energy advice and consultancy and local
workshops/exhibitions with the participation of opinion leaders is a work in progress in
Sweden [13]. In Denmark, where EPCs have the longest implementation, promote energy-
related renovations by offering free energy advice at home is a strategy already in the field,
studied and monitored on a social and everyday life perspective [15].

6 CONCLUSIONS

As we saw previously, the energy-related renovation seems to be strongly related with
everyday life of Portuguese homeowners. Houses are the reflect of homeowner’s life stage,
family dynamics, social relationships, lifestyles and social rules. This paper aimed to bring
social science to the discussion in order to get an in-depth knowledge about how Portuguese
homeowners’ home life conditions and everyday social practices influence energy-related
renovations in single-family buildings. This study contradicts the assumption of this is an
investment that is guided fundamentally by financial restrictions. The homeowners regard
several daily life and non-profitable factors when they decide to renovate which can increase
the motivation to implement energy efficient measures. Renovations for reducing Portuguese
residential buildings’ energy consumption must be seen by policy-makers as part of a
continuous process of gradual adaptation of the building to family life. The most important
highlights can be recorded. Energy efficiency renovation cannot be seen as one single isolated
event, but as a “little-by-little” practice conducted jointly with or induced by other
remodelling approaches involving multiple aspects of the homeowner’s daily life negotiated
within the family. Encourage the start of this continuous and gradual process of renovation
is highly important. One initial measure, even simple, can activate many others in the future.
The results also demonstrate that is great the influence that aesthetic, trends and social
standards have in homeowners® decision. Make energy efficiency a fashionable issue could
be an interesting challenge for Portuguese policy-makers, without forgetting to work with the
industries that have huge influence and know how to shape people tastes and tendencies.
Something saw in a magazine or catalogue can be a powerful tool. Information and
communication policies must be structured and adapted to the different social context of the
homeowners and is expectable that local bodies can have an important role on that.
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