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La politique européenne visant la réduction deolassommation d’énergie et des eémissions de gazadsf
serre a récemment imposé dans sa Directive 20@2H9 plarmi bien d’autres réglementations qui s’apmnt
principalement aux batiments neufs, la certificatotle tout batiment résidentiel existant vendu awgjo
témoignant de sa consommation d’énergie et derfarpence. Ce certificat PEB, calculé par une agipeo
standardisée qui extrait délibérément (de manienepcehensible) le facteur humain des équations, &is
influencer le marché de I'immobilier en introduisdiefficacité énergétique comme critére de décisians
la recherche d’'un logement et en incitant aux ifisesments économiseurs d’énergie. Le certificatrnadt
se revéler un outil précieux pour les stratégiegiltks et régions « intelligentes ».

Mais afin d’atteindre ces obijectifs, il faut quedertificat PEB s'implante durablement dans le pags
immobilier wallon. Or, dans le contexte actuel,fiésultats du certificat sous leur forme actuelédent pas
a conscientiser le public : souvent distants de#dité, surestimant la consommation, ils sont ggdament
incompris et le document, mal ou non exploité. 1énét d'un document si peu réaliste, qui ne remseig
finalement pas la consommation attendue d’un logemecupé par de vrais occupants, manque de Vigibil
Il devient nécessaire, pour les autorités qui ematssent le potentiel, d’en améliorer la publiaiigtamment
en réintégrant le facteur humain dans I'élaboratiea solutions qu’ils veulent « intelligentes »urdc6té,
les solutions efficaces (en ce qui concerne lesprart, la consommation d’énergie dans les batiméats
gestion de I'eau et des déchets...) doivent étresr@seceuvre par une autorité décisionnaire intelteggqui
comprend la complexité du contexte urbain et sqraghsur 'environnement. D’un autre c6té, cestsmhs
ne pourront étre efficaces que si les utilisateard conscients de leur impact sur I'environnenmmiais aussi
si on leur donne les outils pour comprendre le adbed’économie et I'activer de maniére optimale.

Cette étude vise la création d'un certificat « swrsure » complémentaire, au travers de l'analyse de
représentations, attitudes et comportements llascansommation d’énergie résidentielle dans lesagés
wallons, en vue de définir un certain nombre ddilsroomportementaux qui seront intégrés a la nafghae
calcul réglementaire. Plus précisément, la popariatible est composée de propriétaires de maisdiasns
wallonnes dont la performance énergétique a étysmpar une méthode de calcul théorique tel glle ¢
utilisée pour établir le certificat, afin de perinet’analyse des données et la comparaison daelatssavec

la consommation réelle.

Parmi les délivrables possibles de cette étudensia collection de données sur la consommatiamediie
du parc de logements existants, ou encore la orédé bases de données fondamentales pour lamxace
de stratégies au niveau urbain, régional ou ndtiona

Survey and definition of household behavioural prafes of energy use in Walloon urban houses

Enquéte et définition de profils comportementaux déa consommation d’énergie des ménages dans les
maisons urbaines wallonnes.

European Union’s strategy for a sustainable grawétkes the reduction of the energy consumption @f th
building sector a central objective for meeting doenmitments taken under the Kyoto protocol on aten
change. At the European level, this sector is thgarded as one of the most cost-effective opfimnsaving
CO2 emissiorisMain policies have so far aimed at lowering thergy consumption of the new buildings
sector, which can obviously enter the “low carbdénaime easily. But in order to reach significantlgaa
terms of energy consumption reduction, the exidbimi¢gdings sector should be addressed in priofaythere
lays the main reduction potential. Therefore, amotiger regulations, the European policy for energy
consumption and greenhouse gases emission redsidtias imposed, in its 2002/91/CE Directive, the
certification of an existing building’s energy pamihance, providing clear information about the gger
performance of a building when it is sold or rent€de Energy Performance Certificates (EPC) incduate
assessment of the building energy performanceala £¢ reference values to allow comparisons batwee



buildings and recommendations for technically passimprovements. The information given by the
certificate aims at influencing real-estate maikeintroducing energy efficiency as a comparatiutegon

in the search for a dwelling and stimulating enesgying investments. In addition, the EPC couldjtesat
opportunity tool of the “smart citie$’strategy, through data collection and actuatiothefexisting buildings
stock that could help create comprehensive bendtingadatabases and shape smart strategies on\aly le

The impact on potential buyers or tenants is tloeeetrucial in order to reach these goals: one gads a
coveted dwelling’s EPC should, at least, underst@sncbntent, at best, use it to compare resultiis thbse of
other potential dwellings and choose wisely. In Mfah, the actual certification calculation methsdased
on a standardized approach which purposefully lygtsan factor out of the equations; this is undedsale,
as the EPC should assess the performance of tlingyinot its users. But, as a consequence, it oo
provide realistic results like owners apparentlijdsed (or hoped) it would, and this is confirmegddnergy
bills. How can one relate to an EPC, when two dgifié families, living in two identical homes, woulkeceive
identical EPCs, but their real consumption wouldyvay up to a factor of thré@ EPC is therefore often
considered unrealistic (and mistrust), distant freality, overestimating consumption, too long sethnical,
confusing... in a word, unhelpful. This “bad pubhl¢iappears in several countries, as proven by stutiat
have been led in the UKor in Germany; so that the potential remains underexploited.

Though acknowledging the interest of the EPC, hedecessity of presenting a “legal” result asmgarison
base, based on the approved standardized calculateshod, it is believed that other results coudd b
displayed, based on building characteristics améhamum of behavioural inputs. A complementary ‘tous-
made” certificate could help future renters/ownanderstand the results displayed in the EPC, arsdée a
rough monthly bill (taking energy and rent or laapayment into account). The first step is to idgm the
regulatory calculation method those uncertaintypueaters that create a gap between calculated aaglineel
consumptions and put the software precision intsgeetive. The idea here is not to question evargipeter
or to blame the calculation method, as it oftemltsgrom a difficult balance between necessarapaters,
precision possibilities and the time and cost neglito make a full calculation. Furthermore, ureettes do
not all stand in occupants’ behaviour parameteus,also in other specificities of the protocokelithe
subjectivity of the assessor (another kind of hurf@ator), or the necessary use of default valuas dhly
secure more accurate results when more precisemafmn is available, and induce obvious reserwatio
towards consumption results. In this study, we $omuthose general shortcuts that have been decideder
to withdraw human factor from equations.

First to be pointed out is the fundamental chonz ked to the use of a standardised consumpticnlesion
method instead of a measured-data based methodukéebcertification normalizes real consumptioradat
in order to reach standardized energy consumpiging calculation parameters such as climate, imgjlsize

and type, behavioural habits and pattern of ussid@s the need to divide the measured energy isto i
different uses, adjustments to standardised enesgycan be a huge problem, as real consumptioradata
obviously greatly influenced by the behaviour oé thccupants, which imposes caution when comparing
buildings. In contrast, the calculated energy aenaluates the performance using building chariatts

(as close to reality as possible), default valuwdsef no accepted proof of a more accurate valaeasable)

and standardized parameters (which cannot be explay more accurate values, even if they are knokivn)
the comparison between buildings is easier, thatseare often unrealistic.

The Belgian regulatory calculation method usesptdside climate, the average monthly temperatutéccle
(near Brussels) for the last 50 years, preventingnécessary” geographical differentiation in sucmall
country. But variations do exist: there is a 3°Ciatéon gap in the annual average temperatureseofrtain
Belgian climatic station; one can easily argue thatlower the outside temperature, the higheretiergy
consumption in order to reach the same indoor ¢éma

Reality displays a complete range of behaviours,ta@peratures and heating habits that are bound to
influence greatly the final energy consumption.c8i®. O. Fanger, and his largely acknowledged esualn
behaviour — related residential energy consumptiamameters in 1977 several researches completed this
knowledge until recentl, pointing metabolism, activity, gender and clothemongst important comfort
factors, providing insight into behavioural pattgrdescribing the inside climate as a rather engrigysive
heating habit or showing variations in householdaweours, equipment rates and energy consumption. |
order to “certify the building, not its users” hoveg, occupants’ behaviour, comfort and buildingugzation



have been standardized: the whole “protected volismensidered used at all times, and heatedcahatant
temperature of 18°C; though permanent occupatioreases internal loads, it also extends heatiniggeer
and, therefore, energy consumption levels. Furtbeznthe method considers no interference witluhaing

of the building’s systems, which means that othayswof estimating consumptions had to be imagiked.
example, domestic hot water (DHW) real needs shbaltbased on the number of inhabitants and personal
hygiene habits, ventilation rates should depenti@rsehold composition and windows opening habitd, a
internal gains should be evaluated with respetiédevel of equipment and human occupation patdm

the Walloon standardised approach, those consungpéice evaluated on the basis of the protectednelu
only.

A first study™ allowed us to ascertain that, with a small amadiadditional data, the certification calculation
method is strong enough to approach real consumgéita. In this study, real climatic data were ygghting
system loads have been evaluated considering realistic installation power and use, occupatioriepas,
equipment data (including lighting installation)darealistic metabolism influenced internal loadalaation,

as well as heating and lighting patterns and copsioms. DHW needs have also been recalculated,
considering the number of occupants and averagpaiterns. These results are encouraging but ingirft.

As said before, more accurate data on systems p&genare needed (for example through the annual
inspection of heating production systems, as reduuy the 200/91/CE European Directive), but alsmem
accurate data on the inhabitants, their habitso#imel behaviour variables that influence energysoamption

in the house. This should be obtained, thanksstangey under construction, addressed to ownersaifodh
urban houses that have been certified, and occuipiext least a year. In order to insure that #spondent
panel is representative of regional statistics, tandraw useful statistical conclusions, a desmiptf the
household (as a consumer entity) socio-demograjfamiables is necessary: its size, its members’read’s
age and gender, their level of education, profesgisituation, incomes and daily occupations stteei part

of influence on energy consumption. Also, the sgbt the household on the dwelling (owner / tenast)
crucial, influencing comfort representation, sosi@ndards, financial interpretation of the constiompbut,
foremost, investment strategies. As a result, \wealthouseholds are generally linked to ownersbgtter
knowledge and awareness on energy consumptiontaidpact on environment; ecological convictions do
not mechanically translate into sparing behavithough, and these households are generally biggege
consumers.

The level of “environmental awareness” can evideptay a significant role on the energy consumption
dwellings, which can be further determined by ctigaifactors such as attitudes and representattomer.gy-
related attitudes could be linked with price cong@nvironmental concern, energy concern, healicam,

and attitudes toward personal comfort. Comfort eéspntation, motivation to save energy, perceived
behaviour efficiency, social standards or idendificn to others are representations that can lxedirfas
stated by several studies) with energy consumptrantices. Can environment be defined as a majaghive

in decision-making processes, when it comes toggneonsumption? Can a household bend its comfort
standards in order to save energy? These mattergpgoroached through global environmental concern
guestions, and particular attitudes in “rationa oenergy”.

When it comes to comfort parameters, global tentppramanagement is crucially influential on
consumption: the definition of “protected volumedutd be redefined for each household, as well as
“temperature settings”. If the heat is often dikgd¢tirned on in main rooms in winters, other rooars,
sometimes or often, either heated with anotheradg@ither indirectly heated by simple transfehedted air,

so that they cannot be considered as “unheated .tdinperature in the main room is therefore norateu
data to represent the average temperature in teehold. Furthermore, the presence of a thermwsthe
living room is indication on a possible level ointml on the heating system, but not on the occigdahills

and knowledge on how to use it to its full potentigherefore, the perceived level of control midet as
important as the presence of the regulation equipmteelf.

Where to stop? As every parameter of the methodddoe questioned, every parameter of a household
representations, attitudes and behaviours couldtbéied. It is therefore necessary to be awarehef t
limitations of such an approach: it is almost ingble (and unnecessary) to get exact correspondetaeen
theoretical and real consumption data. Impossibleabse there are too many uncertainty parameténg in
method to control, too many conscious and unconscways to influence consumption. Unnecessary,



because if it is crucial to understand occupargteel parameters that could give more realistiautation of
residential energy consumption (so that the neweswai a house can project his energy bills), it lddae
unwise to bet anything on the consumption the sacnapants would face in another dwelling, on aedéht
location, the year following the purchase.

In conclusion, it is believed that statistical dateWalloon households’ compositions and behavpadterns
are needed in order for the EPC to gain his way iesl-estate potential buyers’ trust and decismaking
weighing balance. The next step will see the négess link socio-demographic variables, attitudsesd
representations to renovation strategies, in dadgnprove the “recommendation section” of the Efd the
incentive policy. Then, and only then, the EPC Wwélable to reach its goal and so become a toaniarter
cities.
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