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Deliverable description

This report is part of the work carried out within tiBEEEMUPprojectin Task 3.&oncerningenergy
behaviour and especially feedback about energy consumption towards the terfdr@soverall goal

with the tenant involvement in theBEEMUP project is to ensure that retrofitting projects are
successful also from a social point of view and to encourage energy saving behaviour by the tenants.

Longterm commitment of the building owner towes the tenants applieto the energyawarenes

of the users and continued attention tot energy savings, also through behaviour. The cornerstone of
long term commitment is energy feedback by for instanc@nagement technology installed in the
renovated houses, e.g. reading electricity, gas and wateters, smart meters and home energy
management system$eedback on actual use of electricity ahdat orgas is needed to enable the
tenants to adjust theibehaviair and to be aware of further energy saving potential

The case studiesf the BEEMUP projects are the three demonstration buildings retrofitted under
the project framework

1 Cotentin Falguiére in Paris, France (ICF Novedis is the building owner)
1 Van der Lelijstraat in Delft, the Netherlands (Woonbron is the building owner)
1 Brogarden in Atigsds, Sweden (Alingsdshem is the building owner).

Relation to other activities in the BEEM-UP project

MTai odp KlFa | O0f2aS Ayl 6A0GK 2tp RSRAGH GSR
action in WP5 is to evaluatbe indoor comfort and engy related user behaviour. Theformation

from task 3.5 may feed thaleliverable5 p ®c 0 (0 Sy | y (ia elatibdNGS the® Nighhg O S &
environment).

Contribution of partners

This documents based orinformation from the three pilot sitesThe buildingpwners(Alingsadshem,
Woonbron and ICF Novedis) provided information about energy monitoring and feedback. The
building owners gave their feedback about the ways in which the owner is dedicated to reduce the
energy consumption through behaviour of uses, instance through incentives to influence energy
awareness or energy saving behaviour.

BEEMUPPartners Involvedre Alingsashem, ISA, Nobatek, ICF Novedis, Woonky®Band SPOTB
of Delft Universityed the taskcollected information and in additioconducted interviewsand made
a short videoabout the use of the home energy mayement system in the pilot siten Delft
(http://youtube/pMUggJOLNZM

m BEEMUP 4
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Contributors to the report are:
1 Pascale BrassierOBAEK
Véra Lizarzaburand Jearmarc PuechayyCF HabitatFrance
Zeno Winkels, Woonbron, the Netherlands
Judith van Hooff, Eneco, the Netherlands
Jenny Bengtson, AB Alingsashem, Sweden
Juan R. de las Cuevas, ACCIONA, Spain.
Evert Hasselaar, OTBU Delft the Netherlandgcoordinator for D3.5
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Chapter 1. Introduction

1.1 Overall objectives

The objective of theBEEMUP Project is to realise substantial energy savings in renovation of
dwellings and to promote largecale market uptake of successful strategies make the renovation
strategies ready for largecaleuptake hey must be economically feasible, practically applicable and
socially acceptable. To discuss and realise this, energy perfornmasceeenevaluated in different
contexts: monitored output, performance testing, evaluation of user satisfaction and behasiaa
evaluation of processes. This deliverable is about the relation between monitoring and user
behaviour, witha focus on feedback systems that give the users insight in energy consumption. The
role of the owner as long term promoter of energy effiagrs an important topic.

The objective of dsk 3.5 is to develop a model for letegm monitoringand commitment of the
building owners towards the tenants make feedback on energy consumption possibleng term
owner commitment refers to the applicatm of energy management technology, e.g. remote reading
of electricity, hot water and heat (gas), and optimized control including feedback of energy
performance to the tenantsThe proposition is that energy feedback systems contriliaté - 25 %
reduction of heating energydepending on the change in metering and cost accounting through the
renovation.Individual metering and billingf domestic hot water has shown more than 2%%d up

to 50% of reductiorcompared to normetered andnor-individually billel solutions The impact of
specific measures on user behawiacan be greatFor future market uptakét is importantto find

out which measureactually work and how its effect can be improved.

The second objective of Task 3.5 is to support a social gith@ye in a neighbourhood that allows
good communication about quality performance before, during and after the renovation. After the
renovation meansgood maintenance and complaint handling and supporting social interaction to
maintain a good living cornitibn for the users. Performance quality is more than technical
performance ofinstallations;it includes good use of the environment and positive social interaction
in a neighbourhood.

In many energy saving projectwe see a discrepancy between what weaculated and actually
measuredas energy consumptionThe calculations refer to a standardized demand pattern and
household size, while the actual occupancy pattern can be diffeidate effects tharimprovement

of energy performancemust be taken intaccount Thechange in indoor comfort is obvioasd this

will have effect on the energy consumptiorfFor instancejf it was difficult to heat up bedrooms
during the cold seasobefore the renovationit is easyafter the renovation permitting better useof

all spaces in the housBut this may lead to higher energy consumptiéimother example is thathie

hot water comfort will increasavhen a small12 kW heater is exchanged foa 24 kW heater,
meaning that instead of 2,53 dm®minute of hot water in tle shower, now 6 diiminute is
available The rebound effect can be expressed thge difference between the actuasavings
compared to theexpected savingg-or example, installing additional thermal insulation might only
increase the indoor temperature wibut gaining any energy savings and the hot water system might
provide more water per minute which will increase the comfort and energy consumption, while the
efficiency of hot water production may be much better.

BEEMUP 7
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This deliverable giveattention to modernhome energy management systeitimat are being applied
in Delft and ParisThe application of innovative new systems providesraportant opportunity to
collect experiences.

The djective of this task isotdevelop a constructive link between the follagiitems:

-The reed to involve building owners ihe real performanceincludingcomfort during the use
phase of the housing. This need is reinforced by the increase in the bufdagwmical
sophistication and by the higndrease in performancédevelsto be reachedin refurbished
buildings.Monitoring technologycan supportperformance evaluation. Fie availability of cost
effective energy monitoring technologies (monitoring, data transfer system for the residential
area, user interfaceshpakes it easieto execute

S5SEABSNAYI || GLSNF2NXIYyOS |yR O2YF2NIlé¢ aSNIDIA
motivating and assisting tenants in adapting an energy conscious behaviour.

-Establish continued dedication of owners and users to social sustainablgyqual

This is why this document offeirssight intoall the requirements identified for each pilot site by each
building owner and suggests a model that will feed thesguirements withupdated information on
the basis of the current and future technicdfer in this domain.

1.2 Points of interest

Software and hardware: Attention to all the available technologies: wireless communication, real
time access, multiple interfaces, web and smartphone services. Discussion has been observed on
ownerdip, updates, periodic (monthly) cosand onetime costs for equipment and services
compatibility with other hardware, restriction for users (for instarsarviceexclusive by a specific

energy supplier.

Role of home owner: policy toward energy monitang and givig feedbackto tenants dealing wih
modernization of the systemslealing with questions or complaints amdth breakdown of systems
(who does thehelp desk and technical serviad finally support for positive interaction with and in
the neighbourhood

Responses of the tenants will be dealt with inthe postoccupancy evaluation. Points of interest are:
tS vy | ynuodvénent, the frequencyfaeading energy data and feedbaitiformation (frequency of
opening the internet site, or taking notes or readingréicopy information) the longterm effect on
energy awareness and behavioltow to respond toand motivatedifferent household/response
types?

BEEMUP 8
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1.3 Outline

Chapter 2 includes the description of the monitoring and feedback systems that have beerdnstall
in the three pilot sitesand explains the role fohome-owners It also presents experiences in the
three pilot projects with promoting of awareness of users about energy savhig.forms the basis
for the development of longerm commitment models inChapter 3. Chapter 4 presents a
framework, which can be used as a mod&inclusions and recommendatioase also given.

BEEMUP 9
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Chapter 2. Monitoring and feedback in the pilot projects

2.1. Introduction

Monitoring is the collection of data related to energwhitions, first of all taallow evaluaton of the
performance of technologies. Information from monitoring systems and feedback on energy use is an
important way in the learning process the providers of systemas well as for the housing owner

and the tenants As a consequence the tenantsay adapt their energy relatedbehavious.
Monitoring is relevant for knowledge transfef the energy performance of our buildings withthD a
construction and hosing sector. Further, thBEEMUPproject has a spectfigoal ofémassive market

uptakeé T G KSNB Y2yAG2NAYy3I LI | &a | ¥nergyyarddrNdndeiiid NRf S

dissemination activities.

Monitoring has an effect in itself as well: feedback for the passinvolved will influence the
perceptions ad evenactual behaviar, which in turn influences theutcome of the monitoring.

Most measuresof the renovationare intended tosaveenergy;others will demand more energy,
because the users deliberately us®re services or appliazes, even when it inceses theenergy
consumption The more user friendly the feedback is, the easier it will be to understand the impact
of energy using functions such as heating, cooling, bathing, lighting, laundry drying, computing,
watching television, gaming etc. This atti®n to enegy aspects is a value in itsbcausebetter
insightin the effect of temperature sepoints and use of appliances, bfiyingnew products and
being asked to support new energy saving measoagshavesffecton decisions

The big diffeence between monitoringand feedback on energy use is the time frame of feedback
monitoring/metering gives a result every year or sometimmgery month, while feedbackcomes
more frequently and often when the user wants it and loak® it. The following tehnologies can
be seen in practice:

1. Manually reading meters and calculating the consumption over the previous period

2. Annual information of consumption and other cost for the users, for billing (yearly final
consumption plus service cost and taxes)

3. Periodcal information on level of consumption, for instance each month, as extra service
(smart meters plus remote reading)

4. Telemonitoring by providers in order to control the performance of technical systems,
including optimization of its performance

5. Energydata on demand, whenever the customer wairtt§smart meters and access service)
through smart phone, pc (internet) or videophane

6. Systems that provide consumption data and extra information, such as real time power
uptake, comparisons with data from thmeighbourhood or with energy consumption targets
and weather datgthese are the home energy management systems or HEMS)

LYRA@ARdzZ € YSGSNAY3 YR oO0AtfAy3d dzadzatte YSIya
heating/cooling and domestic hot wait is metered and paid for by the individual. Each resident
takes economic responsiltjli for its own consumption, witlihe incentive to ave money through
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energy savingpehavior This is also a matter of fairness; that you actually pay for what you casum

Metering the electricity consumption is standard in most countries, but metering heating (or gas/oil)

varies from country to country. By June 2014 the EU Directive on energy efficiency shall be
implemented in member states. It states that metering andividual billing of the consumptions by

end-users mustbecome standard in 2016 and will contribute teacing i KS 9 dzNR LISI y | v |
energy target to improve the energy efficiency by 20 % by 2@ieective 2012/27/EU of the

European Parliament and of th€ouncil of 25 October 2012 on energy efficiency, amending
Directives 2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC and 2006/824B{)
experiences on the effect of individual metering of heat versus cost distribution on the basis of
roomsor surface area show savings of 120686

(http://mww.managenergy.net/lib/documents/874/original_ ME_NWE_AarhusNov13 03 Felsmann_
BillingWorkshop.pdf?1385050251Also, studies show savings of at least 15% after individual
metering and billing of the electity use(Fischer 2008More savings can be reached when users
did not pay for the energy before the renovation, because it was included in the rent and users did
not get information on the cost for the energy consumption.

By visualising the use of energyeoplecan be made aware of their impact while an opportunity to
changebehaviourmay be possibleThere are many different tools foleedback, such as -imouse
display devices, online information systems and informative biliniderature study(Darby S.2006
2010)on documented effectdrings the conclusion that the best feedback is computer based with
multiple options for feedback (energy, money, comparison with historical data and with the
neighbourhood), and contains interactive elements that &y the household, provides device
specific energy consumption and also provides high resolution feedback (daily or more often).
Further, the feedback should be longitudinal, be measured rather than estimated, and designed with
consideration for its usaliy and interactons with its user. The study leads to thesitivecondusion

that longterm feedback helps to create new habits.

The long term commitment of home owrs to energy monitoringefers not to the standard
application of metering systems, bttt an extra step of energy management technology, e.g. remote
reading of electricity, hot water and heat (gas), and optimized control including feedback of energy
performance to the tenants. Provided that the users have option to control the consumptien,
speak of home egrgy management systemmeaning that the tenant can access real time data and
history whenever wantednd also that the energy consumption can be influenced

2.2. Systems in pilot site Brogarden, Alingsas (Sweden).

The whole housingirea of Brogarden includes 300 apartments built in the 1970s and owned by
AlingsashemBefore the refurbishmentooth hot water and heating were included in the rent and no
individual metering was ever done. In the area of Brogarden the household elgctise was also
included in the rent. Since everything was collective and the pdisl by the housing owner
Alingsashem, it was impossible to see how much energy the individual household was consuming.
Since the entire energy supply was based on a muadk#l collective use, it would have been too
complicated and expensive to put up meters before the refurbishment.

BEEMUP 11
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The renovation has improved the performance to the Passive House Starlasdive houses
require a minimum of heatingonly a few days a yeawhen a preheating ofthe incoming air is
necessary. Individual cost accounting of this heat was not udefalll the refurbished apartments

the domestic hot water is monitored individuallyow. It is also possible to see the hot water
consumption of he house as a whole (which might be relevant in the houses that have a laundry
room that can be used by all the tenant8nd each apartment has an individual electricity meter.

During theBEEMUP project extra metersvere installed infour apartments (ina house with a total

of 16 apartments). These meters colledtdata about the indoor climate and the levels of carbon
dioxide as well as the energy consumptidhese monitoring resuli®ven in a few apartmentsave

led to the insight that the heat recevy system did not work as planned. Measures were taken to
improve the performance, which led to the predicted performance and to more energy savings.

¢tKS OKIFy3aS (2 AYRAGARdAzZrf YSGSNAYy3a FyR oO0AffAYy3a A
consumpl A2y YR 2FFSNE +y 2LILRNIdzyade G2 AyFtdsSyo!
F2NXYSNI & daAy@AarofSéeé 02ad Aa dzhdztefaht® Toypepare R2 y S
tenants for the potential shock from confrontation with actual energyic@s & | & I dilRhofsd 4 ¢ &
were held in Brogrden The situation before and after the installation of individual metering on

domestic dectricity and hot wateris difficult to compare A number of energy efficiency measar

were simultaneously takensuch asinstallation of energyefficient appliances andvater saving

fixtures. In one of the houses (18 apartments), an average decrease of 19 % was achieved for the
domestic hot water; the corresponding figure for all electricity (i.e. common and domesticieikyctr

together) was 17 %.

In addition, more detailed measurementgere made in this house after the renovation, during a
period of just over a year so far. Theonitored annualhousehold electricityuse was31 kWh/m?
(heated area). This is a typical Svabdvalue Corresponding value for the domestic hot water is 25
kWh/m?. Great variations in consumption for eachtbé 18 apartmentsan be seein Figure 2

m Household electricity (kWh/year) (left axis)
kwh/year Household electricity (kWh/year, m2) (right axis) kWh/year,m?
4000 70

3500

60
3000

50
2500

40
2000

30
1500

1000 20

500 10

0 0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Apartments

Figure 2Annual household electricity in 18 apartments in Swedish pilot project. Presented as consump
year (left axis) as well as consumption per year and rental area (right axis).
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The higlest domestic electricityseduring the measurement period 8e8705 kWh/year (apartrmmd

17 of80 nt) and the lowest wa837 kWh/year (apartment 2 &9 nf). The mean consumption was
2003 kWhl/year. When the heated areaf the apartments were considered one of the smaller
apartments has the highest consumption with 61 kWh/yedr(apartment?7 of 40 nf) and one of
the larger apartments has the lowest consumption with 15 kWh/yeatapartment 9 of 80 rf). The
coefficient of variatiohis 44% (kWh/year) respectively 36% (kWh/yeat). m

The largest hot water consumption is 115/year (apartmen 11 of 79 m) and the lowest was 4
mlyear (apartment 9 of 80 rf). The mean consumption was 36/year. Corresponding figures for
when the heated area of the apartments were considered were ih#¥gear-m? (apartment 11)and
0.05 nilyear-m? (apartment 9),with an average of 0.5¢h*yearm?. The coefficient of variation is
79% (KWhlyear) respectively 73% (kKWh/yea).

This illustrates the importance of paying for what you actually use: the fairness principle. Also, when
users would have information abouhé average or maybe even about the extremes, it could have
even more impact on awareness.

Alingsashem wakeen to introduce meters for the sake of ecological sustainability. To transfer the
costs for energy from the company to the tenant also means thattenants are taking a bigger
responsibility, and that some financial responsibility is lifted from the housing owAleheating is
metered for the house as a unfiL6 apartments)Today the tenarg can seeindividualwarm water
consumption on the reninvoice and the electricity consumption on the electricity invoice (and on
the internet). Since most of the tenants at Brogarden are paying hot water and electricity bills for the
first time in their lives, they have been extra careful with their energysamption since moving into

the refurbished flats. Their behawio is expected to change once the fear of the energy bills has
somewhat subsidedBoth these systems only provide data for an entire month and lsytems
present the data with30 das of delay. For Alingsas the ideal monitoring system would show the
G Sy I vy dimeconsBnption of electricity and hot water, as well as the indoor temperatTiney
agree that eavoured solution would be smartphone aplicationand a management service thist
delivered by a general market provider, with support from the home owilne2014 this option was
out of reach.

Community involvement

Alingsdshem is a small organisation with 3800 owned dwellings. The scale allows for good personal
contact with tenants.Brogarden represents an important part of the housing stock and the
renovation process has taken many years. During this period and also because of the relocation of
tenants, enormous much work is put into helping tenants and giving assistaricdfitandividual

needs. This fact and also the high ambition of the renovation has been rewarding for the housing
association and the local authorities, who own the association and feel responsible for it, have been
on top of it, both critical and vemnuchin sypport of the ambitious work. The long term perspective

is the key to success. The communication with tenants is also developed with the long term
perspective.

! Coefficient of variation or relative standard deviation is the standard deviation divided by the mean.
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From the side of the tenant organisation this perspective was too long. The pioneers that kelped
get the high ambition accepted went away, the tenant organisation lost its energy and key persons
and stoppedaltogether for the time being. This event is very much a widespread phenomenon,
indicating that permanent representation is not of this timastead, more open coalitions and
actions that involve people is the present situation. Free, dynamic and relying on modern social
media is the key to have people meat each other both in digital life and peosparson. The
project has led to discussiorbaut these changes that are also relevant for the housing association
to move into and adapt as modern ways of communication, community building and involvement of
a neighbourhood in the maintenance of the area and in keeping up the interest in performance
quality including energy performance.

Commitment of Alingsashem

Housing owner Alingsdshem is deeply commitietrying to encourage behavim change amongst
the tenants, in order to facilitate a more sustainable society. The houses are as adapteddy ene
efficiency as is possible today. Other faciliieshe Brogarden areq such as houses for sustainable
waste disposal, and dedicated spaéar bicycles; also encourge a more sustainable lifestyle.

For the ownerAlingsdshemcommitment to long termmonitoring relates to keeping the energy
consumptionon a level thats & RS&AAIYSR F2NX» ! OF YLI AIYy 2y daYA
could have some effect, but the owner is reluctant in inferring in individual consumption hAhits.

issue is the inMeement of three different providers for electricity, domestic hot water and heat.

Right nowit seems more plausible that the housing owner is to take the cost of the meters, than it is

to encourage the tenants to buy a technical solution themselMasthe heating thegenantslack any

pressing incitement to monitor their consumption.

As for community development, the housing association is aware of the opportunities that social
media represent and are keen to adapt to the use of communication channelstéincombine this

with faceto-face meetings, in particular evergsich as fairs, parties, creative sessions etc. that bring
the tenants togetherFacilitatingthis process is important, first because not all tenants have access
to modern social mediaral second to find people who can help in the communication: other
promoters or ambassadors will become active for the neighbourhood, after the very valuable but
YIe0S a2fR a0OKz22ft¢ O2YYAUGSSa KI@S ai2LIISRO

2.3. Systems in pilot site Van der Lelijstraat, Delft (The Netherlands).

The renovation of 108 apartments and sedeitached dwellings in Delft was executed in a collective
exercise first, followed by individual measures that the tenants could choosesdfalled free
selectives. The collective part lnded insulation of the envelope, except insulation of floors above
crawlspaces. The free selective® central heating, oa new combined hot water/heateif central
heating is already availahla solar domestic hot water system, floor insulation aborewvlspaces, a

smart electricity meter and a home energy management system (HEMS). For tlseletvea rent
increase must be acceptedhe HEMS is for free. About one third took the selestimeasures, but

the package differed per occupant, dependong preferences and the dwelling characteristics. Most
tenants have ENECO as energy provider, but since the market was opened to competitors, more
companies are active in the neighbourhood.
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ENECO collects data through distant reading of smart meters ndwellings. Data from other
dwellings, if from ENECO customers, is available for analysis by the Delft University on a yearly basis.
Collecting data on electricity use on a 15 minute basis from other households with a smart meter
seemed promising, but bacase the meter is owned by a separate company, the privacy issue blocks
using data for all smarnetered apartments.

TUDelft analyses the relationship between household characteristics, indicators on behaviour and
energy consumption with the data availabl€hese results are presented in Deliverable 3.8. of the
BEEMUPProject.

Table 1 shows the type of data available for evaluation of the energy consumption. The reference
period covers two years and data is used froni331dwellings.

Reporting period (after refurbishment)
Data available at Acquisition Provider Period of
dwelling frequency | of the data measurement
Available data level/Building level
Data available for Yearly (from | ENECO June 2011 — May
31 dwellings having | May to May) 2012, June 2012 —
been equipped with May 2013, data for
solar boiler next year available
in June 2014
Gas Data available for | Yearly ENECO June 2011 — May
consumpfion other_dwellings (37 2012, June 2012 -
dwellings) May 2013, data for
next year available
in June 2014
Data available for 4 | Daily ENECO From 01/10/2013
dwellings to the end of the
project
Data available for| Yearly (from | ENECO June 2011 — May
31 dwellings having | May to May) 2012, June 2012 —
been equipped with May 2013, data for
solar boiler next year available
Electricity in June 2014
consumption Data available for | Yearly ENECO June 2011 — May
(low and high other dwellings (37 2012, June 2012 —
tariffs dwellings) May 2013, data for
separately) next year available
in June 2014
Data available for 4 | Daily ENECO From 01/10/2013
dwellings to the end of the
project

Table 1Data avaiable for the periods after refurbishment for the site of Delft
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The home energy management systewf ENECOwas installed in 3
apartments. How this home energy management systems works for the
tenants is explained in a videalited by E. Hasselaar of QTB

(http://youtu.be/pMUggJOLNZM).

Figure 3TOON beingxplained by the provider

Figures 46: Connecton to wireless communicatiofor sensos meteling electricity and gas

Temperature control of central heating

Central heating after renovation and in dwellings built after 1970 is about standardimnithe
Netherlands;individual systems have by large taken over collective heat services. The choice
between master thermostats and in particular between mahor automated clock thermostats,

induding the advanced HEMBRSa SNIBWSa | iGSyidAz2y FNRY (GKS LISNAIL
consciousbehavior According to Sonja van Damwho studied the first pilots with the energy
management systenrTOON at theTUDelfta | 9a{ I NB RSTFAYSR ad AY(dGSN)XSF
visualize, manage and/or monitor éhenergy use of products drwuseholds. They are intended to

give households direct and accessible insight into their energy consumption and thus help them to
reduce it. This makes them different from smart meters, which are predominaimignded to

benefit the gas or electricity supplier and distributor, and generally need a HEMS to give users the
AYGSYRSR Ayaarakaoa

HEMS are different from sdiarning devices intendkto take over active control from the user.
However, the connection to smart phones and tablet computers stimulates interaction and more
active user control alsfor the seltlearningdevices What energy effect texpect from the different
control systens in renovation project®
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Many thermostats show the exact temperature but certhimme ownerssuggest that showing the
temperature opens the perception of needing a precise performance and instead opt for a
thermostat with a temperature range of-3. An onoff thermostat givesdirect feedback and the
need of active control leads to piactive behavior down when going out or one hour before going

to bed, no heating while asleep, a little higher when the household tends to sit down in the evening
and likes more thermal comfortetc.

A clock thermostat allowpre-selectingcertain temperature levels at different times a day and week
day with repetition of the week cycle. This requires a certain study of the user manual and much
practice, because no householdtfmn is stable enough to follow the clock. For many people the
adjustment is a problem and the industry admits thenost 80% of the users kedpe factory
settings, while morecomfort as the selling poinbf the products, not the energy savingSlivia
Guerra Santin of OTB atTUDelft found that the average temperature sebint with clock
thermostats is lower than with manual thermostats, but the heating hours are longer and the clock
thermostat ends up with causing higher energy consumption. A popueaice is to not lower the
temperature too much whileot using the house aat night, because it will take too much energy to
reach the comfort level at the desired cletine. With a manual thermostat the user tends to turn

off the heater when away or gag to sleep and smaller steps are taken to increase theammstant
comfort temperature. The overall effect of thiéenductis energy saving.

TOON, the HEMS applied in the Delft pront give information on:

1 Real time power use (electricity) and dretexpected daily level of heat consumption;
9 Comparison of electricity or natural gas with the previous day, week, month or year;
1 The prospect of energy consumption over the coming period, if the same ebefgvior
would continue, both in energy units2kK YR Yo Yyl GdzNF € 3IFa F2N KSI
9 Comparison of energy use with the average innte@ghborhood
1 Actual temperature;
1 Preset period with fourset points away from home, at home, sleeping and comfort;
1 Manual adjustment of the presetet ponts for the actual period.
1 Checkingthe weather forecastrain showers coming)

Thisinnovative tool has also someatvbacks: not (yet) fail safe, while the comparison with previous
data needs time to adjust and improve over time, getting better after pear. Some users have the
impression that the comparison with consumption histornas reliable and stop using this function
And duringinterviews in Delft a number of HEMS werm®t working, due to poor wireless
communication or other technical failuse The maintenance of systems has been poor: heating
technicians (the first to come after complaints about the thermostat) miss experience, while after
the initial inspection it takes too long for an expert to fix or exchange TOON (if evepsershows

up). Some users then migke feedback includinghe incentive to adapt their energy related
behavior

Interviews with users indicate that the real time information on energy consumpgsosometimes
surprising andyives new insights and magnost have effecton behavior The learning curve is fast

and will last a few weeks, but energy minded or cost minded people stay interested in feedback on
0KS K2dzaSK2f RQad SySNHE O2yadzvYLliAzyod 2KSyYy o0SAy3
likely to replace anld refrigerator for A++ type, an ol@Vset for a LED television, while taking long
showers by teenagers may be discouraged on the basis of the energy effect. Quite many use the four
pre-set setpoints of TOON (away/at home/sleeping/comfort) similar to thanual thermostat:
f26SN) 608 &St SOWMIEK2 WiF ZNE ¢ @ KBl SiRISraRtbe ntxpual A &
thermostat.
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The TOON is a free service for two years, after that period the tenants have to pay agnorfh6 S 2 F
n G2 efoupddhatte ¥nergy saving effect over period of months is around 7%, which is about
doubleof the cost for using it. hinterviewed people choose to continue using the HEM®N they

have to pay rent for it

2000
1800
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1200
1000
800
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400
200
0 | 0
2010 2011 2012 2013 2014 20892n
sm.meter
std. 4
dwellings

Figure 7. Heatig consumptions obtained for the dwellings with and without feedback systdraseline are
the red bars (no TOON)

We see a psitive heatingenergy savingffect of TOONompared to dwellings withouthis energy
management systemTOON was installed in 28 and selected by the tenants, who before 2013
were less energy efficierthan average, while they tend to be more efficient than average after
having the home energy management system.

The energyconsumption for lighting is minimal based on inspectionsand interviews. Mst
households use only three energy efficient lights permanently when it is dark inside. Some have the
TVworking formore than10 hourgday. Discussion about high electricity usedicatethat a toy like
play-station,a permanently opeating pond filter pump, a large freezer and in generdhege number

of working electrical appliancesith standby use have an important effect on the total electricity

use

Figure8. TOON monitor with remote sensors, wireless connection and inteteefeice
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The electricity consumptiomwas low, compared to average Dutch dwellings, while the level hardly
changed after the renovation. TOON did not make a difference. The effect of having a solar domestic
hot water system and going from a gas heat to atid heating system increased the electricity
consumption, due to circulation pumpghe project in Delft had a loheatingenergy usebefore the
renovation because of installations that provide heating and hot water cométatived fromthe

Mgp n Qaith arl eyfvielopé that did not allow to use the bedrooms in the winter tiemeept for
sleeping, because thayere difficult to heat up for other functions that need a warm environment

The renovation changed this.

Community development

Dissatisfactia with the poor thermal quality of the envelope brought tenants together in an effort to
increase the2 ¢ y SpXdrit® for renovation. The cold winters of 2009 an€i1® caused a strong
conviction that improvements were needed. When the initiative for the retiovaproject was taken

and an active group was consulted about the plans, they took a position of having new insulating
windows before the next winter, or they would not cooperate in other proposals of the owkiso.

the improvement of the envelope wouldtay without rent increase for the present tenantBhis
priority for the exchange of windows became like a contract and changed the process in many ways:
disconnection of the envelope from installations inside the home and even disconnecting the
replacement of windows from insulation of the roof and further measures on the facate. group

of tenants that were involved in the design process and the execution of plans would be active
during the few years that this process lasted.

Because of the choice tpromote extra measures besides the envelope, it was important to
O2YYdzyAOFGS Fo62dzi (KSaS TapiombtsSavaraness &f ¢he chaideKand f €
about the energy saving effects, it was important to do more thast juritten information that
probably would not reach all tenants. Meetings were held in piilethouseto inform visitors and

that led to the acquaintance with persons who were enthusiastic about the process and also would
be willing to do more for the social interaction in the nddglirhood. A new open group was formed

to bring tenants of the neighbourhood together. They organised a-sganparty, decorated a large
Christmas tree, planted flower bulbs around trees and also collected their energy consumigtn
whichwas comparedo other persons in the group. These persons were much aware of the impact
of free selective measures and some were the first to use the TOON, take subfloor insulation and a
solar thermal system. After the renovation this growas left alone and withoutn important
reason to meet and help, the activities gradually diminished and the group stopped meeting and
taking actions. The process was recognised by the owner, but it is not considerecskiaf the

owner to facilitate and actively promote this tyjpé community organisation.

Woonbronis aware of the situation around social interaction in the neighbourhood, but considers
TOON the most important service to promote awareness on energy saving issues.

Commitment of Woonbron

Long term commitment of owneWoonbron is effective through the support GTOON afterthe
renovation inthe BEEMUPproject. Alsgsimilar to the other owners, Woonbron is dedicated to eco
sustainable improvements afs housing stock and is also aware of the important role of user
behaviour. The many social activities in the pilot site and the information campaigns as well as
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providing opportunites for interested tenants to lease a solar system, to insulate the floort@and
take high efficiency central heating ongoing forall of Woonbroris housingstock. Community
interaction is facilitated but nonitiated nor maintained by the owner.

2.4. Systems in pilot site Cotentin Falguiere, Paris (France).

The bulding of the Paris pilot project constitutes 87 apartments built in thesS&nd owned by ICF
Novedis.

In the pre renovation phase the collective heating was monitored per house, not per apartment. The
hot water was provided byelectrical boilers, which ledo high primary energy use. After the
renovation each apartment is sulppd with heat monitoring that includes domestic hot watesm a
collective system According to French regulation monthly consumption figures must be
communicated in each dwelling in new buildings.

The energy feedback system used in the building isgnated in a videophone service that is also
used as door opener, and as a communication channel between the housing owner Novedis and the
tenants. On a display (Figus® data on daily consumption as well as on accumulated condomijs
available. Therds informationon electricity, heating and hot water consumptievhich canbe
compared withthe previous day, week, month or year. There is direct feedback by figures (in Wh)
andbydaYAf Seaé¢ (2 adNByaIldKSy (GKS YSaath BeSpregics Y2 NB
time period. $owing indoor and outdoor temperaturesre technically feasibleut these have not

been implemented yet. An external company is introducing the videophone and energy feedback
service to the tenants by arranging workshops givimgtructions as well as highlighting energy
saving possibilities. The equipment igw@&ew and here is no known previous evaluation of this
particular design.

To further draw attention to energy saving isspesy G Sy SNH& (A Gé¢ KIF & 6SSy Kl
tenantsincluding an energy efficient light bulafridge doormagnet with reminder, egg timer for
the shower, fridge thermometer and My Planet card game.

Conso cumulées

(®) semaine _) Mois () Année

Chauffage : fess Semaine 18 wmmm Semaine 17

Cumul de la semaine 123,00
jusqu'a dimanche : KWh

Cumul de la semaine 140,00
derniére au méme jour: KWh

-1214% = Bravo!

mar22 mer23 Jjeu24 ven25 sam26 dim27 |un28

Electricité Chauffage Eau chaude

Figure 7. Videophone energy monitor showing weekly hating consun{fiiom CouleurR Q! @Sy A N
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The Synco Living Systénstalled in the dwellingensuresthat heating and electrical energy is only
used when requiredlt consistsof a central control unit as wells a range of radiofrequendield
installation devices for temperature cool, automatic metering acquisition, electrical and
heating/cooling demand applicationdRemote access via internet/smart phone applications is
possible.

Figure8. Synco wireless control on a radiator

A BIOFLUIDES systdor energy recovery from grey wer was

alsoinstalled andwill be connected tdhe monitoring system. The
data on energy provideds well agecoveredenergyby the system
will be analysed bBEEMUPPartnerNOBATEK.

Community involvement

ICF Novedis has no active involvement in comityudevelopment. Each building has a housekeeper
who is available for assistance to other tenants, but this role is limited and does not include
suggestions for the use of appliances or energy saving optionsmalislevelop somehow, because
Novedis adoped a sustainability policy in which a more active role for the housekeeper in terms of
communication can fit.

During the renovation process, meetings were held and all tenants were interviewed about their
needs and to inform them faew-face about the pcoming renovation. Also, activities were
organised around the functions and design of the court at the backside of the building.

Information and guidance on how to ventilate, prevent overheating and use other appliances will be
given, both in a meetingral through personal instruction.

After the renovation there is no intention to organise community interaction, meaning that the
energy feedback system is the key to long term commitment.

Commitment of ICF Habitat

ICF Habitat developed a sustaindbilpolicy for the total stockthat includes analysis of energy
consumption and focus on improvement of buildings based onstingng potential plus the future
market position for rental purposedhe Videophone system is standard business and so will the
energymonitor and feedback system be as well: a lasting service to support the tenants in saving
energy. ICF Habitat invited a local sustainability organization to be involved in setting up energy
related activities for the tenants. The housekeeper in each mgltas frequent communication with
tenants and is in the position to give information on energy related issues. ICF Habitat has stimulated
interest in energy topics with small incentives and will continue to raise both knowledge levels and
adapted behaviar, to improve the comfort level and low energy consumption..
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2.5 Overview of stakeholders for monitoring and feedback

energy provider collective
(reporting by
Alingsdshem)

No common electricity

energy provider
collective monthly
report available for
ICRovedis

energy provider
individual(reporting by
Alingsashenviaenergy
provider)

Individualmetering by
Stedin several
electricity providers

energy provider
individual

energy provideronly per
house = 16 apartments

Heatingprovider,
individualmetering

Individual metering by
Joulz severalgas
providers

Collective production,
individual metering and
billing

Individual production

Collective production,
individual metering

TOON by majorreergy
providerENECGand
other providerswith
feedback systems

ICF Novedis includes
servicein rental
contract

Table 2. Monitoring and feedback in pilot sites
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Chapter 3. Models of long term commitment to energy savings

3.1.  Which models seem promising?

DuringBEEMUPmMeetings a wide range ofctivities has been discussed sucltaspaigns, research

and policy developmenand knowledge transfeon promoting energy ambitions and empowering
tenants to getinvolved. Especiallyeachinga great extent ottenant involvement is a difficult goal

and the culture on teant involvement is verylifferent pe country, as became evident during the
partner meeting in Warsaw June 2014where options for tenant involvement in Polish renovation
projects were discussed. The history of housing policy, the political involvement of citizens, the
empowemment actims to get people invoha in community actions and also the bottenp
initiatives for the public cause are very differertack of trust betwen the tenants and the owner

can bea barrier for cooperation or coproducticand the pilotprojects shav dedication to building a
trustful relationship Also, many owners tend to follow a technocratic approach, meaning that
maintenanceand financialissues dominate the discussion about measures and priorities, and the
owners are late with asking the tenantghat they need or will supporfThis partly the case in the
pilot projects, where the ambition for the energy performance and also the main design elements
had a strong maintenance and technical backgroufidancial restrictions are important, but when a
trustful relation is established between owner and tenant, the discussion moves toward the practical
issues of renovation and the new quality rather than the willingness to pay. A participative process
and individual attention and consideratidras howeve become the key to stimulating support from

all tenants for the renovation plans, and findiagtive involvementof positive and social active
tenants is the keyo successful energy efficient renovation proces$ssides these active people,
the househdds/tenants who need care and consideration for their personal condition have received
much attention. The temporary relocations in tiBrogardenproject have required great efforts,
double so much as renovation for the sitting tenants.

In the next paragnahs a number of models of loftgrm commitment to energy savings, including
involvement of tenants, are described, each ending with a conclusion about the feasibility for future
market uptake.

3.1.1. Total cost of living guarantee

Ly G(KS LINBEYYQAILK 2 F2 % AWi ¥plus tHedehexgly Wit Snain iteNIS yhé
guarantee for tenants that promises on energy cost reductions will be kept. The tenants are asked to
support energy measures and will pay rent for thisorderto raise supparthe owner gives reliable
information on the savings, based on the actual energy consumptioroatgnsparent calculations

that the tenants can understand. Also, the energy savings are being monitored and compared to the
calculations, providing a bas either further improvements or financial compensation. The energy
company may decrease the cash advances of the energgqglil to the rent increaselhis model is
strongly supported by the Dutch National Tenant Association and this model has sutréees

support level for a number of ambitious projects. However, owners are afraid that the guarantee will
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trick the tenants into norenergy conscious behaving because the risk that poor behauiowill

result in higher energy cost while the financiakrhas to be taken by the owner npdue to the fact

that the owner gives a guarantee on energy cost, rather than the energy proVidir total cost of

living does not solve the split incentive issue: the owner invests and tBey/ | pyofitsi fom lower

energy cost. A new Dutch legal development can solve this issue. The idea is to lend owners the
option to include energy cost in the monthly payment. This allowsstingthe energy savings in
technical measures, while the tenants keep paying the sanse afliving, but have a dwelling with

much higher comfort. The effect of this regulation allows owners to raise the renovation ambition to
zeroenergy bill quality. Rent allowances that are based on the net rent will not change.

Conclusion: applicationthe principle of the total cost of living can have a positive impact on the
energy related investments of renovation projects.

3.1.2. Energy campaigns.

The owner has many options to communicate about energy aspects and raise awareness on
improvement of enegy performance, together with many other performance issues. Many housing
associations have organized fairs, workshops, conferences and parties to raise awdbeniegsthe

first years of the renovation all the tenants were regularly invited to opensheun the showroom
apartment in the area. These open houses were hosted by the housing owner and sometimes
contractois or providers would participate All housing owners are committed to ecological
sustainability. That means that a contribution is given several campaigns concerning energy
consumption, some specifically for the residents. Informatims been given on how to use the
dwelling and climate equipmerdfter the renovation Community actions have been organized in
especially Alingsds anBelft A Y i SYRSR (2 AYLINR@ZGS (KS &a20Aralt Of
' Yol &aal R2NARé (2 SELXLIAY ySé G(SOKyz2f23ASad ¢KS
awareness, for instance througdupport forthe climate street festival (a national campaign in the
Netherlands, involving 5000 streets), excursions etc.

Quite a fewtenantsin Delftand all tenants of the Paris projebtivereceived free gift boxes, filled

with LEDlight bulbs, a shower timer, a stafay killer and other goodies that have a direct influence

on energy consumption, or indirect throughised awarenessOver he last years mny housing
associations became supporter and member of national campaigns, ometgivograms led by
green action committees or uniony government bodies and also bymumercial institutions. An
important shift in energy priorities can be discovered when evaluating the activities of housing
associations during the last decade. However, the financial situation worsened for many housing
associations, due to cuts in subsiglior government programs, high taxation and also due to the slow
housing market, that makesmtore difficult to raise money through sellimaroperty.

The traditional representative bodies of tenants seem -offdate and many housingssociations

feel theneed to adapt new social teraction and community channels tolftihe gap that appears
whentenant bodiesn estatedosetheir vitality or become static bodies wittld representatives that

do not appeal to younger tenantSome are disappointed abothe response of tenants: they seem
mostly interested in lower cost of living and in better comfort azmmplaintfree maintenance.
However, in discussion with involved housing managers, all give the best chance for the
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communications approach: take tenanserious, find the positive and social active peojpled
organizesocial events and participative planning processHsis seems a successfudy to reach
optimisedplans, high support and positive willingness to adapt behaviour

Conclusion: energy campaigrnare part of any model dbngterm owner commitment.

3.1.3. Green lease

The focus on monemakes the financial issue even more important. It is advisable to stay out of long
negotiations with tenants in which the financial aspects dominate the comecation. One way to

move away fromfinancial negotiations is to work compamjide with fixed prices. This can work
through lease firms that provide energy saving solutions on the basis of fixed lease prices. In Delft,
the energy companyNECQwith its spinroff enterprise Tempus) has made a deal with Woonbron to
replace and install higkfficient heaters at fixed rates for the total stock, without bidding on specific
projects. When solar systems became available, this product was integratihisioverall leae-
agreementas well. Woonhon reduces its investment level through the green leasthout limiting

the energy ambition. The lease price is somewhat higher than when the housing association would
have invested and raised the rent, but the investment womitd have been possible and also, the
energy savings compensate the tenants for the extrasost

Conclusion: Green lease is a promising strategy for clearly defined measures, such as heating systems
and heaterssolr systems, energy management systemsrefor fans and white goods.

3.1.4. Covenants
Agreements between partners to jointly reach high ambitions have been quite successful. Good
intentions are not enougheertain conditions have to be met:

1 long term connection, to allow relationships and mcis to develop and statp at an early

point in a project, allowing lengthy discussion on the process, the ambitions and the desired
outcome.

a consortium with balanced interest, expertise and communicative skills

financial agreement, best with some fimgial dependency

coaching or overall management of the communication and the process

SMART goals and agreement on how to evaluate the output.

= =4 -4 -

QO)¢

TheBEEMUPO2 y a2 NliAdzy yR O2y (N} OG OFry 6S &aSSy a |
ARSI f ¢ oeSSivedSrStghantiassociation aAtingsaeem can be seen as a coveridor the
development of the raovation process oBrogarden Other examples are plentyA steering group
cooperating on the outline for the development of Stadtwerk Lehen in Salzbusgdban the
agreement to meet frequently and based on a common document stating the ambit®asgood

example.

The Dutch union of housing associations Aedes, together with the national Dutch Tenant Association
Woonbond, the ministryresponsible for housgz 'y R 20 KSNJ AyailiAlddziazya
O020Sylylié Ay GKS SI NI & fMddNaGSyRsD | A2ty 2thaS8ieRulissdy | Iy (d dAc
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in years of targeted actions to promote energy efficiency and susbdénguality. In 2008 the latest
GSYESNIO20Sylyilé oFa FINBSR dzLll2y> YIlIAyfe gA0GK (K
desire of central governments to have more energy related actions but without the option to
subsidize or legalise this approach. The agreement fills thelgdapghe cerral government has in

policy instrumentsand leaves the execution of policy wishes to the market. Despite a great deal of
GAYR2¢6 RNBEaAaAYy3d oAy GKS FANRG LISNA2RO FyR aLRfA
(also a form of window dressihghe instrument of covenant is usefahd effective, but needt be

combined withother actions , such as campaigns and demonstration prajects

Conclusion: a covenant to work on ambitions with partners in the market is very useful, considering
certain canditions. Long term commitment to energy issues could have the form of local covenants
between tenant organisations and the home owne

3.1.5. Monitoring of energy consumption

The djective of monitoringis the execution of a detailed metering programesfergy consumption

and indoor environment in order to verify the final performance after the renovation. Monitoring is
needed to identify discrepancies between forecasted performance and actual results. An energy
monitoring system is applied at the threemionstration sites. The projects in Delft and Paris have a
home energy management system.

Effect of monitoring and feedback

Traditionally, collective heat and domestic hot water (DHW) serviaa® not been individually
monitored and without individualast control. Energy related casivould be calculated on the basis

of the individual surface area, or would be included in the total cost of living and therafurvisible

to the individual households. The consequence is lack of cost awareness andstamcén
temperature control through opening of windows rather than turning down a heater. Adding an
individual monitoring and billing system would result in at least 25% energy reduction for heating
and up to 50% reduction for domestic hot water (DHW), drdgause of awareness of cesind for

that reason different user behaviour. Nowadays energy monitoring of heat, natural gas and
electricity consumption is applied in most buildings, be it with collective or individual installations.

Collectiveinstallations ofsustainable energy production will go along with detailed monitoring, often

at a distance, to facilitate better control and resetting protocols after failure and also to learn from
experience how systems perform and can be improved. Remote costdidaper than site visits
after an alarm signal is giveAlsowe need to consider side effects: lower energy consumption may
implicate that technical systems are used for shorter periods of time. This could result in reduction of
maintenance cost and ariger life span for the investments.

Energy management @imary an issue fothe userand the homeowner ratherthan an issue for

the provider The responsibilitymight shift between the users and theomeowner depending on

the rent contract and energpilling procedure, as well as who owns the installatiofiere can be
different priorities, as we see in the three projects, depending on who owns the technical
installations including the energy meters, who dobks billing and how importanthe individual cost
accountings.
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In social housing in Sweden collective systems are a general phenomenon and individual monitoring
of hot water is not commonThe owner often provides laundry machines including dryers and
refrigerators while billing is based on gace area per apartment. Passive House pragj@gth very

low heating cost and collective systems do not match with individual metering and billing of heat.

In the Netherlands the collective systems for domestic hot water and for heating have lost
popularity, due to the higher energy cost relative to individual heaters. The redsorhigher cost

are the constant circulation of water at relatively high temperatures for all apartments, the longer
period of heating compared to selective use by individualiseholds, while a backup system and
professional maintenanceostrelatively much moneylndividual systems that allow direct metering
and billing are most popular. For large scale waste heat applications and sustainable heat/cold
sources such as geothmal sources, collective systems are needed, but the legal system
(Warmtewet), the billing system and total cost for the users do not support these systems and for
that reason it is difficult to go collective. However, a major improvement has been theafimt of

GJor kWh meters that monitor all heat that is delivered into one apartment, comparable to the
monitoring of natural gas, piped into the apartments for individual heaters.

In the project in Paris the delivery of heat and DHW has changed vety, mith much attention to
metering and individual billing. Domestic hot water was generated in an electrical boiler, which
accounted for large energy consumption. rig the renovation individuaheating and hot water
systems were introduced, including ir@lual metering. This change in heat source plus in billing
system will contribute a great deal to the overall energy savings. Thgasiinstallation is monitored

by the provider to control its performance.

Conclusion: monitoring is an essential stragg for control of the performance and as input for
campaigns to keep improving the energy performance.

3.1.6. Home energy management system

A modern approach ithe display of individual use on a computer monitor or special display, even on

a smart phoneThese technologies can be combined with feedback systems, meaning that historical
energy consumption data are stored and shown. This facilitates comparison to goals by users and
insight into the effect of specific behaviour. The better the feedback, tbeera user will take notice

of the information.

A problem for the application of monitoring systems is the split incentive dilemma: when the owner
invests in the system and the tenants benefit, then financial problems may limit the application. For
that reason, home energy management systems may be outsourced to energy suppliers or even
videophoneservice providers, with billing for the service that is separate from the rent or the
services of the owner.

Van Dam (2013) did research on the home energy manage system that is applied in Delft and
discovered an initial peak avings thatwould fall back after some time. Constant promotiand

attention is for that reason required. This topic is part of the question: is the owner committed to

this service fo a long period of time? In her study, the average energy sawfigs one year were

about 7%5 Y oO0a{YI NI 9y SNHe& al yl 3SY Swewypodit@eNsboutzheza SK 2 f R
expectationghat HEMS contribute to savingsarrow technologicafocus dos notwork; HEMS can
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be part of a longerm and broad focus on energy issues. Dam presents fillowing conclusion
regarding the effect on behavioural change (in § 10.1.6 Conclusions on what-tssigal strategies
may influence the use and effectiversesf home energy management systems (HEMS)):

(quote)éd | 2dzaSK2f R SySNHé& O2yadzYLXiazy Aa | O2YLX SE A &&dsS
reducing the energy consumption of households is constrained. The assumption that feedback is an effective
strategy to reduce the energy consumption of households in general is problematic, at least when feedback is
studied or implemented in isolation. It should not be expected that implementing HEMS in households, without

any consideration for, amongst otheiheir design, their usability, the context, accompanying interventions,

FYR FlFYAfe& ReylFYAOazr oAff | OKAS@GS &adwmaidlydAirt FyR fI
seen as part of a range of energy conservation strategies, and their impfeméni 2 y ¢ ®

And also, commenting on the marketing activities of Microsoft and Google in relation to energy
control, that these companies abandoned, she addapte) dThere is a real danger that the erosion of

this goal will result in a situation whereby waue merely added yet another piece of technology to our already

techilled homes. This could lead to an increase in total energy consumydiod K SNJ G KIF'y S§ SNB& NB
We will therefor focus on an integrated approach and continued campaign incladimgiunication

with the tenants. The question remainghat is the longerm commitment of the owners to energy

monitoring and feedback, in relation to service to the tenants?

The software and hardware issues are one of the most problematic issues whelindeupon an
individual metering and display system. Most metdhat can be put on the wabf the living room

for example are too expensive to be distributed among all the tenants. More inexpensive solutions
like smart phonepplicationsmean that hé of the tenants will lack the necessary equipment to see
the data supplied. If the expensive meters are distributed among the tenants, the questions of
connections and software are even more complex.

3.2. Who is providing home energy management systems?

Providing energy management systems is not the core business of the homeowner. A social housing
institute (GSWB in Salzburg) explains:

G¢KS 9ySNHe TFTSSRolI Ol &aeaidsSvya gAGK Y2yAG2NRE 2N 20§ KSNJ
modern tecimology that will be outated in a few years. Keeping the systemsasdate and also keeping the

information and handling of systems -tip-date requires expert knowledge (external consultants) that cost

much money. Also, leaving this care to the tenardas hot yet proven successful, because of the barriers in

using modern technologies. The GSWB want to wait for apps and personal applications through smartphones,
instead of relying on building related electronic management systems. The providers of boraes fhave a

good system to update apps and technologies and users are focussed on new apps. A problem in promoting
owner attention is that the effects of home energy management systems is not widely known or proven.
However, it is possible that user befmw could be influenced and could result in reduction in energy
O2yadzyLIiAzy |G NBFazylotsS Oz2aidoé

Also, the GSWB states that they are very interested in models that work well (Green Solar Cities
project, D1.14 by E. Hasselaar).
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In the Netherlands the engy agencies compete with home energy management services to attract

YR {1SSL) Odzad2YSNE® ¢KS Y2yiKL9 peF@ddth MBON-EI KS & S
GKSNXY2adGpavodRrhie »F 9b9/ h0 LIX dza -2R5/ Thé nfohthilyacost Ay @S 2
are 3060% of the financial savings (based results by Dam and uselata in the Delft pilot It

means that individual energy monitoring with a feedback system has a positive cost/benefit ratio.

Also, making energy cost transparent is also a performanaétguf a dwelling.

Conclusion: HEMS is the domain of private commercial providers, with support (where needed) form
the homeowner

3.3. Privacy issue

A smart meter can store data and transmit these data over the grid very easily. The owner of the
meter can deliver detailed informatiowith frequent intervals for instance each 15 minutes.

The privacy issue means that all the consumption data cannot be displayed on thedsgtag or
bill for all tenants It mustbe possible tqrovide the data per hagehold (this is time consuming) or
to collect the data ira privatedisplay whereonly the individual tenant has access to it.

In the Netherlands the privacy issue has blocked direct feedback from the provider to the customer,

for the simple reason thathie smart meter is not owned by the provider, but by the owner of the

grid. Tegrid2 6y SNJ Aa y2G fft26SR (2 LINE JA RBdisQdtyeh)y i1 4 Q A
interested in providing the service of home energy management systems, ékéeft INA R 2 5y S NJ
own smart metes are used This has blocked direct information about private PV installations

through smart meters. TOON collects thata individually and directly to the tenant, while detailed
information through the smart meter isnly technically available fathe owner of the grid, which is

not the energy provideENECCENECO is not allowed to deliver the data for research due to privacy
reasonsTo get access tthe datg individual tenants have to give permission.

In Paris a similarrjvacy issue was resolvedgardingthe provision ofindividual energy consumption
data through the videophone by special permission fas #pecificdlemonstration project.
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Chapter 4. Conclusions and recommendations

4.1. Conclusions

Energy ambition equires monitoring and optimisationfFor behaviourchange the tenant must
receive feedback on the relation between power-taxe, temperature levels, showering habetc.
andthe energy consumptioriVithout monitoring the provider,owner or tenantcannd notice when
PV systems or solar thermal systehesse broken down. file control of ventilation volumes/ould
require monitoringfor that sake as well

Individual metering and billing is a musb, except when the cost of metering and billing
overshadowslte energy cosbr there are no possibilities for individual control and saving potential
for instance in collective systems in Passive Hauses

The cost of home energy management is low compared to the savings effect and systems can be
applied in almostll apartments, meaning that energy management has the potential to become a
standard application. However, the systems will not have the same effect on all tenants and for some
the HEMS will have aegative effect on energy savings: certain people ardelainergy managers

than technical systems can achieve.

4.2. Recommendations

Table3 summarises théest practices of chapter 3. The monitoring, feedbank control items can

be combined into services that can result in diversified Home energy managesystems (HEMS).
Besides these services, the green lease contracts and covenants can add to tkerrdong
commitment. Energy campaigns of many kinds, scale, relation with sustainable quality etc. are
indispensable part of any policy to keep energy ondbenda.

ISSUE BEST PRACTICE

Information electricity consumption

Information power uptake

Monitoring - M tormation outdoor temperature/weather

Information heat / gas consumption

Information hot water consumption

Feedback Compare with neighbays)/-hood
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ISSUE BEST PRACTICE
Compare with target consumption
Control some electrical appliances /lighting
Control
Control indoor temperature
Smartphone app
HEMS
Support by home owner
Green
Lerae Green Leasefanstallations, solar thenal systems and PV
At national level
Covenants
At local level
Campaign

Local plus involvement in national campaigns, green ambassadors, participative

planning,social community building activities

Table 3. A model of loAgrm owner commitment
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