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| - General introduction:

1. Objective of the evaluation

Positive tenant behaviour is essential if energyings are to be made in homes.
Although new housing is inherently energy efficietite theoretical results of savings can
only be achieved by a sensible use of energy inllshge by tenants. The project,

save@work4homes, aims to help tenants to adaptgenefficient behaviour through

innovative technologies.

The evaluation work package is an important pathefproject save@work4homes with the
goal of both summative and formative evaluationtlud success of the various energy
awareness raising strategies and techniques. Tdleation approach has been based on a
guasi-experimental design. Control groups of regglaave been selected and recruited living
in dwellings with characteristics matching thosette# residents receiving prototype Energy
Awareness Services and with equally matched samoaamic characteristics.

This evaluation methodology has evolved throughitngt project. The initial evaluation
criteria developed by each site early in the pitojeere eventually consolidated for
consistency. The criteria were selected. It wamegnt that two types of assessment could be
undertaken:

- The criteria of a sociological nature on the bebariof tenants. Their evaluation was
obtained from surveys pre and post operative. Aelbes survey was carried out
across both experimental and control groups tdt eétevant energy-oriented attitudes
and behaviour before introduction of the Energy Pemass Services. The final survey
took place towards the end of the field phase efdtoject.

- The criteria of a technical nature (measures). atadn (when possible) was made
from measurements of consumption pre and post typera

Methodology of evaluation of the services :

To follow the behaviour of the tenants, we have jparad the consumptions of each month
during which the services were implemented to thlesamption of the same month of the
previous year (sometimes problems arose becausydt®m was not operating for more than
12 months),

In the heating case, the measurements were calregteegree-days (DD).

In the case of data mixing space heating and wettating (e.g. Nassauische Heimstétte), the
DD correction had to be done only on the heating. fhen the monthly part of heating is
not known, the annual percentage of water heaingsed (but this method introduces errors
when the work is done only for a few months).

The proportion of the water heating can also beutaled with the cubic meters of water:

100 kWh/nd (in average) are necessary to produce ohefmeated water at 55-60°C.

Incoherent data (more than 40% of saving and nfae 100% of over consumption) had to
be deleted because of measurement problems oroduepbrtant change in the life of the
household.



Methodology and content of the tenant surveys

In order to identify the tenant’s acceptance with offered Energy Awareness Services and
to quantify the success of these services in tesimsaved energy a survey design was
conceived which included a two stage panel withtrmbrgroup. As shown in figure 1.1.1 the
planned longitudinal design had a typical A-B-Arfgrthat is:

- Carrying out a baseline surveyA) Measurement - before implementing the tenant portal
and the self-assessment tool

- Offering tenants access to the servid8) Treatment - except the tenants of the control
group

- Carrying out a final survey (A) Measurement - after an adequate period of use of the
service (e.g. after one heating period)
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Fig. I.1: Design of the study

In order to guarantee comparability, the charasties of the control group concerning the
dwelling and the socio-economic conditions shouétah those of the experimental group.

In addition to that, during the whole time peride tavailable consumption data should be
metered continuously and assigned to the surveyafdioth groups.

The above described survey design was addressbhd trench and German sites only which
mostly followed the suggested design - with oneeption: For various reasons they did not
carry out an initial survey to the control groupgof the methodical point of view the



abdication of an initial control group survey wast mramatic. In fact, in such cases an
identification of potential behavioural or attitndi changes in the variation in time is not
possible. On the other hand a one-time final suredlpws a comparison with the
experimental group in terms of differences in attés or behaviour patterns. This information
in combination with the knowledge about the deazsa®r increases of the energy
consumption seemed to be sufficient in order tahreahigh information content.

Due to different housing circumstances in BelfBBHE carried out one retrospective survey
only without involvement of a control group.

Longitudinal study (tw:i-ns;?gﬁ r\|fj:';1>r/1el) Retrospective
Content Initial surve experi tal SUTVEY
y perimenta control group (NIHE only)
group

PartA |+ ++ ++ R

PartB | - ++ - I

PartC | ++ ++ ++ ++

PartD | ++ ++ ++ ++

++ Fully or predominantly included + partially similarly included - very differently or
not included

Fig. 1.1.2: Global structure and linking of the ioars surveys

All surveys normally were divided into four parfsvith regard to different content):

Part A focussed on global environmental attitudes andvkaage. Of interest in this context
were the information levels about environmentaléssin general, the consumption of energy
and the possibilities of saving energy in the té¢samomes as well as the tenant’s
environmental awareness. Two questions resp.wéen tiom the EUROBAROMETER
and were already used within the broad tenant gucemcerning the tenant requirements,
which were carried out in the context of work papk&. An analysis of these data should
allow a global classification of the tenant’s eowmental attitudes and behaviour in
comparison to the average citizen.

Part B contained questions concerning the tenant’s isteaad/or the user acceptance with
the services provided. Within the final survey watrout to the experimental group this part
covered questions with regard to the
- used channel (internet portal or brochure) and iabits (e.g. frequency of usage)
- interest in the service and the kind of information
- user satisfaction with the service in general dreddffered information in detail
relating to the content, the illustration, the ngaebility and so on
- tenant’s report about the impact of the servicesjdual knowledge gaps and
improvement suggestions

! a) Please list the five main environmental issues that you are worry about from the following list: climate change,
loss in biodiversity, natural disasters...

b) How informed do you feel about environmental issues in general?

Both from: European Commission (2005). Special Eurobarometer 217. The attitudes of European Citizens
towards environment



The final survey carried out to the control groupnarily included questions concerning the
potential interest in such a service and the lef@wareness (e.g. Did you already notice this
service?).

Part Cdealt with the concrete consumption behaviour attitudes of the tenants. This

contained usual everyday behaviour patterns indesfrthe consumption of heating energy,
electricity, hot and cold water as well as the terapure choice and the ventilation behaviour.
The aim of this part was to identify significanthlagioural or attitudinal changes by

comparing the statements of the initial and thealfisurvey (experimental group) or the
differences in behaviour of both groups. Basedhis, the effect of the Energy Awareness
Service can be valued.

Part D contained basic socio-demographic household ctairstics like gender, age,
household type, household size, predominant safrbeusing income and amount of the net
household income per month. The knowledge abowtetraharacteristics should allow a
differentiated view in terms of a classification lmbusehold$. In addition, this part asked
about the tenant’s facilities, like access to mé¢rand to a computer.

2. Potential savings

The results of the preliminary investigation corntédcunder this project with 2613 tenants,
(D2.1) had shown that a high proportion of residemterheated housing: 27% are heated to
21°C - 22°C, 8% were heated to 23°C-24°C, 4% wesddd to 25°C.

The temperature recommended in social housing°&.20

We know also that the savings generated by a deereal°C of heating is about from 6 to
7%.

2
Q10 - True room temperature in winter (°C) ot
gec =3
000 —
25° or . "
more don't 18° or
4% know less
12% 11%
00
"‘ 23°-24° 3!
| 8% =
600 19°-20°
3 38%
Qg7 21°-22°
27%
00
698
00
298 307

205
108

Fig 1.2.1: Temperature distribution in dwellingsvimter
As an example, if all temperatures above 20°C wedeiced to 20°C and by weighting with
the corresponding percentage of tenants, we camlat that a potential saving of around
7.1% can be obtained on the stock investigated.
Other examples are presented below for a goal 4% {20, 2% saved) and a goal of 18°C
(15,7% saved)

2 of special interest in Germany was the question, if the rent or running costs were paid by the municipality.
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These significant savings, however, should be #eljuaccording to the type of tenants
housed. It is known, for example, that older peapd@t a temperature in their house clearly

above 20°C.

Similarly, a person used to heating at 23°C willt meadily accept a reduction in the

temperature to 20°C or less!

However, this is the main future objective to bhiaced with the services developed in the

project.

Fig 1.2.3: Approach of the global energy savediérnal temperature could be reduced



lI- Evaluation of the impact of the services on the tenant behaviour

1- EVALUATION: VOLKSWOHNUNG
1.1 Presentation of the site:

VoWo has selected 4 almost identical buildingstést purposes for the new EAS “tenants’
portal”. The buildings are located at the “Rheiastt Neighbourhood”, with a total number of
136 flats, constructed in 1967 and refurbishedd@32(2 buildings) and 2006 (the remaining
2 buildings). The total costs of refurbishment wabeut 4 mill. €. The envelope including
flat roofs and technical equipments, elevatorsrggrielectricity and sanitary installations
have been renewed.

The photograph shows the building Lindenallee 3fld@s, 36 flats); in the background to
the left and right, the buildings Kranichweg 2 algeinstrandallee 5; not visible: Kranichweg
4

The characteristic data of the four buildings aéodlows:

Address living space m? flats
Lindenallee 31 2.001 36
Rheinstrandallee 5 2.593 36
Kranichweg 2 2.022 36
Kranichweg 4 2.255 28
8.874 136

The 4 buildings have been supplied since theirtcoason with heating energy and domestic
hot water (DHW) generated by a gas-fired centrating station, which is connected to the 4



buildings by a district heating pipe line of ab@80 m in length. Because of the retrofit, the
energy consumption for heating and DHW, includingds and distribution losses, has
decreased in two steps, in 2004 and 2006 fromherigh initial value of > 200 kWh/nio
about 80 kwWh/rh (average over all 4 buildings):

kWh/m?
250

200 -

150 -

100 -

50 -

1997 - 2000 2004 - 2006 2008

Fig 1.1.1.1 : Average specific end energy consuampbf the heating station supplying Rheinstrand
Neighbourhood before and after retrofit (valuesarerage values over all 4 buildings)

The two buildings that were refurbished in 200%sexs a reference to investigate
behavioural differences. The tenants living intthie buildings, which were refurbished in
2006, Kranichweg 4 and Rheinstrandallee 5, havae mdermed about
SAVE@Energy4Home. Residents living in Kranichwegpdeived additional information
about energy consumption and energy saving oppagsithrough several talks with advisers
from VoWo between October 2007 and May 2008.

The information to be delivered to the tenants gigie tenants’ portal is based on monthly
measurements of heating demand and DHW consumiptewvery dwelling (and the total
heating energy delivered to every building from lleating station). This means, as shown in
the graph below, that in every flat all radiators equipped with a wireless device, which
traces the heat output of every radiator to thie #liad with a hot water meter, which measures
the consumption of DHW in every flat. All those dms are polled on a monthly basis by a
data collector in the building, installed outsitle flats. These data, including time/data
stamps, are delivered to the central server at Vawtbevaluated there for further
information.
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Fig 11.1.1.2: Measurement scheme for radiator Imgatiutput, Kranichweg 4

Originally, this system was introduced over thd Bgears in — so far — 80 % of VoWo'’s

dwellings, to be able to log the consumption dat@matically without direct access to the

dwellings to calculate the annual energy costotortenants. Since the technical capacity of
this system also allows readings on a monthly basisan provide much more detailed

consumption data, which is needed to operate atsrzortal.

The data received by the central server are furgiecessed to provide understandable
information for the tenants. In particular, heatidgmand data have to be corrected for
climate differences on the basis of degree days,camparisons with data of the preceding
year and with averaged consumption values are le#dcl In particular, the evaluation
software has to deal with irregular events, suclieaants’ moving, empty flats, failure of
measurements etc., which requires precautions agramming to avoid bugs and strange
results.

In the case of heating demand measurement, theunegladate are “units” that are provided
by measurement devices fixed on the radiators. & ln@sts have to re-calculated using the
total heating demand of the building to convertitsininto “kWh”. So far, not all of our
buildings are equipped with heat meters (in theses, theotal heat energy input, including
DHW supply, is measured, or the monthly input of)g&hen, the number of kWh can be
calculated and only “units” are provided by thetegs The following graphics illustrates this.

The first version of the tenants portal was devetbjn spring and summer 2007 in co-
operation with Areon/Wiesbaden, who designed théwape establishing our first portal,

which was provided to the tenants of Kranichwegnd &heinstrandallee 5 (but not to the
tenants of the other 2 buildings, Kranichweg 2 amttlenallee 31) from September 2007
until May 2008.

Since VoWo intended to use this software undeowia responsibility for the future and this
first version was not satisfactory in terms of dasiand functionality, another software
designer was engaged in August 2008 to furtherldpuwhe portal design. The data base to
process data received from the measurement systethe calculation of heating costs and
the data needed by the portal was to be designedoldyo’'s own personnel. However, the
software designer who was in charge for that left\¢ in late autumn 2008. Therefore, this
work also had to be outsourced to an external deee] which was — besides the additional
costs — also much more time consuming. Thereftwe new version was delayed and was
only available in June 2009, outside the timefrdimrethe SAVE@Energy4Home-project
(which ended in June 2009).
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As explained, information about tenants’ portalemscand additional advices were provided
to the tenants between September/October 2007 ayd?BD8. As a result of this timing, we
have so far no clear distinction of the annual camstion based on calendar years with and
without portal. This — among others things - hasb& considered when comparing the
development of energy consumption data. However2tbuildings with tenant portal can be
compared with the two other buildings without tetsaportal, which are practically identical
in size and insulation standard (but have, of aaulgferent tenants).

There is also a difference between the two builsiwgh access to the portal, in that we have
maintained a regular direct communication withtdmeants in building Kranichweg 4, visiting
them a few times towards the end of 2007 and s@@0@8 and discussing consumption data
or explaining the portal, whereas in the case oéifdirandallee 5 we informed the tenants
only that there was a portal, how to access itvanat would be its purpose.
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Fig 11.1.1.3 Tenants portal example: Screen sha¢eénts portal showing heating energy consumptaia of
one dwelling using “units” (no real data) to comg#re demand of the tenant with the preceding gedrwith
the other tenants in his building
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1.2 Evaluation of the services
a) Heating energy consumption

The following chart illustrates the heating demanfidhe four buildings in 2007 and 2008,
where the 2 buildings Kranichweg 2 and LindenaBée(the buildings without access to the
portal) are treated as 1 building, calculatingdiierage values for both.

Specific Heating Energy Consumption 2007 - 2008

a0

45

40

35

kWhth/m2

Kranichwey 4 Rheinstrandalles 5 Kaia £ LA 31

o2007 o2oog

Fig I1.1. 2.1: Specific heating energy consumpifiewh/n") of the two “portal buildings” and the averagetiué
two other buildings in 2007 and 2008 (data adjuste¢hanges in degree ddys

Whereas these data provides plausible developmet¢ @lso the low specific consumption
of all four retrofitted buildings), they are onlyerage data of the individual dwellings within
every building, being the result of individual cangption values that vary very strongly, as
shown below:

Heating energy per flat (kWh/a): Kranichweg4
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Fig 11.1.2.2: Measured heating energy consumptienfiat (2007): 28 dwellings

Neglecting the 4 flats with very low consumptioor(fvhatever reason), the remaining 24
flats have differences by a factor of 6! The enecgyservation that we want to achieve
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would therefore be possible if the 7 biggest coremsm(20 % of the tenants) could be
influenced to reduce their demand down to dlerage of all tenants in the building (which
would save almost 20 % of the total heating enexgysumption of the building). This is
exactly the purpose of the tenants’ portal.

One reason for increased heating demand wouldHgharoom temperature. Two examples
of a flat with normal temperature in the living ro(“*normal” would be considered a
temperature between 20 and 21 °C) and a flat, wisiettually overheated are shown in the
next chart using daily averaged data measuredinaig 2007:

Mean living noom temperature {daily

average, “C)

30,00

27.50

25,00 1 I | |

22,50 HH N

20,00 -

17.50

15,00 A
Daysin January 2007

Fig 11.1.2.3 : Mean room temperature in the livimpm of a flat with average consumption of heagngrgy
and a flat on the high end of the consumers in Krameg 4

b) Domestic hot water consumption

As for the case of the heating energy consumpti@nfollowing chart illustrates the
development of the DHW consumption in 2007 and 2008

Specific DHW Consumption 2007 - 08

Kvshth/m2

KW 4 RSA 5 KWILA

0:2007 O 2008

Fig 11.1.2.4: Specific DHW consumption (kWh#of the two “portal buildings” and the two otharildings
(average) in 2007 and 2008.
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Unfortunately, the building where the tenants’ pbmvas available and where there were
several direct contacts of most of the tenants WithVo advisersjn the average showsan
increase rather than the expected decrease of DHW demamdiacy to the behaviour in the
case of heating.

Looking again at the annual DHW consumption atléwel of the flats, we see a spread in
demand, which is similar to the heating case:

DHW demand perflat (kwWh/a): Kranichweg4
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Fig Il. 1.2.5: Measured DHW consumption per flad@2): 28 dwellings

Are tenants, who waste heating energy, also wasgthig/? The next graph gives the answer:

Correlation of heating/DHW behavicur? (percentage of
deviation from mean value)

280
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| OHealing enzryy (%) B 2OHYW (%) |

Fig 11.1.2.6: Deviation of annual heating energnsomption from the average consumption for 28 flat86)
compared with the deviation (in %) of the samefflain the average DHW consumption in Kranichweg 4

The answer is obviously, that (in the case of higding) there is now a correlation between
DHW consumption and the level of heating energysoomption.

Again, it should be of interest to use the avadaddta to look in more detail and analyse the
DHW consumption measured for the flats using mgndeimand data:
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DHW {(m3/month) per flat, Kranichiweq 4 {2007)

12

m3imonth

Fig 11.1.2.7: Monthly DHW demand in the 28 flatskfanichweg 4 for 2007 (every flat from number 2®is
characterized by 12 thin black lines representiregrhonthly DHW consumption in¥month)

The graph above shows again the big variation tetvwadferent flats, but it shows, on the
other hand, that the behaviour of the inhabitamtsnie flat is rather consistent (with
exceptions): in a flat, where the DHW demand ishhigJanuary, it will in general be also
high, say, in September.

Then, how can an increase of DHW demand between 200 2008 by more than 20 % in
this building be explained? Monthly DHW consumptoorer 2007 and 2008 in all flats of
Kranichweg 4 is shown next:
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Kranichweg 4: DHW (kWh/month), 28 flats
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Fig 11.1.2.8: Monthly variations of DHW consumptia®8 flats of Kranichweg 4, from 2007 to 2008

This graph is not easily to understand. Howeveokilog at the individual course of the
demand developments and searching for the behawibflats with major increases from
2007 to 2008, one finds that only 7 of these 2& ftaie responsible for this increase in 2008:

Kranichweg 4: DHW: Flats with increase > 600 kWh'a 2007 - 2008
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Fig 11.1.2.9: 7 flats with significant (> 600 kWh/mcrease of DHW consumption from 2007 to 2008

According to the graph shown above, in these 8 ti@tween October 07 and March 08 a step
in DHW consumption occurs, from lower demand letelhigher level. Investigation in
VoWo’s facility management department has showat the tenants in the corresponding
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flats had moved out and were replaced by othemtenan most cases by younger ones (the
average age of tenants who live in these buildisgather high).

Kranichweg 4: Flats with reduction > 400 KWh/a 2007 - 2008
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Fig 11.1.2.10: 3 flats with significant (> 400 kW&)/decrease of DHW consumption from 2007 to 2008

With 7 flats showing significant increases, there @nly) 3 flats with significant decreases.
In the latter, no leap is occurring, but rathesmboth” decrease, at least for two of the three.
(One is tempted to believe that this is the resu¢tdvising, either by the portal or by Vowo’s
advisors.)

In the last chart, the remaining flats are preskntdere no clear pattern can be recognized.
In particular, the lowest line in this chart islat fwhich was held empty, since it was used as
an office for the local planner who controlled doastion measures at the site (and obviously
did not need hot water).

Kranichweg 4: DHW 2007 - 2008 (kWh/manth)
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Fig 11.1.2.11: Remaining flats: DHW consumptionfr®007 to 2008

Deleting those 7 flats from the data set, where teants moved in at the end of 2007 or in
2008, the remaining 21 flats show a decrease of D¢dvisumption by 12 % rather than an
increase of over 20 %, as recognized for the faliadset. So, by analysing the data and
making adjustments, which may be justified accaydim the reasons mentioned above, the
“wishful result”, a decrease of energy consumpfilmm 2007 to 2008, can be observed —
and, in addition, the decrease is larger in Kranegdn 4 than in the other buildings.

So, as a first conclusion, one might say that iarkahweg 4 a reduction in heating energy
demand by 15 % and in DHW consumption by 12 % viasva (after corrections made for
changes caused by other reasons), which was lamgénis building than in the other
buildings.

However, in the light of the wide spread of the rggeconsumption per flat that was
measured, and due to the influence of other chamgése building, that might outweigh
behavioural changes, this conclusion seems less, desen the fact, that the tenants portal
was in operation from October 2007 until May 2008is mixing the two calendar years that
are being compared. In addition, since the energe pncreased in the same period, this
might also be a reason for energy saving behaviour.

Given those uncertainties, measurements over meatiniyg periods and including more
buildings/flats, say hundreds of them, will be resagy to come to a rigorous conclusion.
Since the portal will be introduced on a largerlsday VoWo, beginning with the heating
period 2009/10, we will have access to much bedtigtistics in the years to come. Than it
should be possible to have results that are mesg than the present measurements.

1.3 : Evaluation of the use of the tenants’ portal:
The main numbers are the following:

- Technical availability of tenants’ portal via emhet to 28 + 36 = 64 households in 2
buildings (Kranichweg 4 and Rheinstrandallee 5)mfr@ctober 2007 until May 2008.
- Access to internet (according to results of polApril 2007): 38 % of the households -->
which  means, 24 households really had access durithg test phase.

- VoWo has not made any statistics on user accegifirst test phase (VoWwo had planned
to do this in the second test phase, but sinceptiese could not be started until now, they do
not have data on this for the time being).

- VoWo will make access statistics after launchihg new portal, which will begin this
summer

- during the test phase, VoWo had direct contath wiost of the tenants in Kranichweg 4
(irrespective, of internet availability or not): 20 them at the beginning of the 1st test phase,
September and October 2007, and 14 in FebruaryMardh 2008 for a second feed-back
(which resulted, among other things, in improveragatthe portal).

1.4 Tenant’s survey :
1.4.1 Evaluation of the Karlsruhe approach

The planned evaluation approach in Karlsruhe iresdua two stage panel (before and after the
implementation of the tenant portal) with a contgybup design. The tenants of two
buildings, which were refurbished in 2006, were ¢lperimental group with an access to the
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Awareness service. In this context the tenantsoth Ibuildings received information about
the internet portal and how to use it. In addittonthis in one of these two buildings the
tenants got tips about energy consumption and greaging from the energy advisors of
Volkswohnung. The tenants of two further buildingefurbished in 2003 and almost
identical, were the control group without accesshi tenant portal and without any further
information concerning the energy topic.

A first version of the tenant internet portal wasitable from October 2007 to May 2008.
After that Volkswohnung (and its sub-contractots)ted a broad revision of the tenant portal
which necessitated an offline status. Unfortunatbly new portal could not be finalised in
time - with the consequence that the portal wakneffsince May 2008 until the end of the
project. Due to this, Volkswohnung carried out itméal survey only in April 2008. The final
survey, which was scheduled for spring 2009, cowtl be achieved. Therefore it is not
possible to evaluate either the Energy Awarenesgcge(tenant portal) or the effect of the
quality and quantity of the information providedarstatistically meaningful way.

However, there are measured consumption data désM@hnung over two heating periods
for all four buildings, which give evidence for senthanges in user behaviour. This is
discussed in Chapters D2.5 and 6. In addition & #ome results of the initial survey are
presented in the following - partially comparedtwihe broad tenant survey carried out in
WP 2 in order to analyse the tenants’ requiremienpseparation for the development process
of the tenant portals.

1.4.2 Survey results

In total 47 tenants completed the questionnairé wamen (53 %) and 21 men (47 %). The
respondents were between 19 and 83 years old.VEtage age is gender-independently high
- the men were on average about 61 years old, tmen with about 63 years a little older.
The tenants mostly lived in single- (40 %) or twergpn households (44 %). In six
households there were children up to 17 yearsTdid. predominant sources of income were
pensions (64 %) and income from employment or setployment (34 %). 80 % of the
interviewed tenants had a net household income 4600 Euro.

Broad tenant survey (WP 2) Initial survey
Stnvey March 2007 April 2008
period
Final sample 288 47
Used
method paper-based paper-based

Fig. 11.1.4.2.1: Sample size of the initial sunieycomparison to the broad tenant survey
in 2007

The level of information about environmental issuegeneral, the consumption of energy
and the possibilities of saving energy in the flatgery high (see figure 11.1.4.2.2). There are
between 50-70 % of tenants who feel well or veryl wdormed. This applied also to the
broad tenant survey in 2007 where the tenantseageat was similarly high.
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= environmental issues in general 495% %l 19%
S o
g 3 the consumption of energy in your flat 38% - 21%
[IS)
<
o the possibilities of saving energy in your flat 32% [9% [ 21%
g = & environmental issues in general 56% [ 15% [ ]
2 g N
a g 1
gz < the consumption of energy in your flat 37% [ 31%  [Ho%l |
>
§8¢
& © 3 thepossibilties of saving energy in your flat 3% [ 27% % |

‘l very w ell informed O fairly w ell informed @ fairly badly informed m badly informed O don't know /not specified ‘

Question: How informed do you feel about...?

Fig. 11.1.4.2.2:  Information level about.

The everyday consumption behaviour of the tenamtbath surveys is very similar too.
Mostly the tenants are very environmentally consgie concerning their heating behaviour
and the use of washing machines or dishwashers.

Two behaviour patterns are quite different to theers. The use of energy saving lamps and
the use of cold water in order to wash their haargsstill not common. In the near future the
use of conventional incandescent bulbs will noalgoblem anymore because the European
Parliament will prohibit the sale of such bulbs fEm beginning with a size of 100 W from
the ' of September 2009 and extending this ban to smialids in further consecutive steps
until the year 2013.
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‘—0— experimental group

for comparison: broad tenant survey (n = 288) ‘

1,17

1,41

1,32

I
1,23

1,25
|

1,48,

1,34

1,53

1,46

1,79

| turn the heating down or off when | leave a room unused.

I turn off the heating/the radiator when opening the windows.

| turn the heating down when | leave my home for long periods.

At nigth the room temperature is usually low.

| use energy saving lightbulbs.

|
I | switch off TV or other equipment when there is no one in the room for a long period.
|

I turn out the light when no one is in a room.

in the basement, staircase, Iaun‘dry, etc.). |

When purchasing new electric appliances | consider their energy consumption.
| | |

1,42

| separate my household waste.

In winter time | remember to shut the windows and doors of commonly used rooms in blocks of flats (e.g.

1,16 \ 1,20

\
1,47 W 1,49

|
|
| | |
When | have finished using an appliance with a stand-by button, | do not leave it on stand by, | switch it off
completely.

1,49

2,56

| take a shower instead of a bath.

|
| use cold water to wash my hands.

I am waiting until | have a full load before using washing machines or dishwashers.*
| | |
| |
| |

1 2 3 4 5

(nearly) always < >

Question: Which of the following statements areligpple to you? Scale: (nearly) always
-often (2) - sometimes (3) - rarely (4) - never, (5)annot do this/not applicable (0)

never

1)

* The last item wasn'’t part of the broad tenanweyrin 2007.
Fig. 11.1.4.2.3:  Behaviour pattern, mean values

About 46 % of the tenants prefer a room temperatti@® °C in their home (mean value 20.6
°C with a range from 17 to 22 degree). Nearly aflants (98 %) feel comfortable with the
temperatures in their home — due to the optionotdrol and regulate the heating system by
themselves.

Within the retrofitting the tenements were equippgth a mechanical ventilation system
which is sufficient for ventilating the rooms forost tenants. Only three households preferred
ventilating their rooms by opening the windows viyoat times. Approximately two thirds of
the tenants feel comfortable with the ventilatigatem.
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13%

23%

‘I yes B no O don't know /not specified ‘

Question: Is your ventilation system comfortable?

Fig. 11.1.4.2.4: Comfort of the ventilation system

Half of the tenants estimated their own energy oonsion as “medium”, about 25 % as low
or very low.

0,
11% 2% 11%

23%

51%

B very high @ high O medium O low @ very low O don't know /not specified

Question: Do you think that your today energy comgtion (space and water heating, other
uses) is ...?

Fig. 11.1.4.2.5:  Self-assessment of the energy wonion

Most tenants of Volkswohnung in Karlsruhe alreadyia an environmentally friendly way.
Although they mostly estimate their energy consuompas medium or low, there are still
possibilities utilise save energy and increaseett@ogical awareness of the residents. Many
tenants are more than 60 years old. The accessaimet is rather low (37 %) as well as the
access to a private personal computer or notell@®R4). It will be important to choose the
right information channels in order to provide theants with such information they need.
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2. EVALUATION: NOTHERN IRLAND HOUSING EXECUTIVE (NI HE):

2.1: Evaluation of the service:

In Northern Ireland, it was not appropriate to pdevthe same services as the other sites.
This is because there is no collective heating liiENstock, the landlord does not get access
to individual tenants’ bills which are a private ttea between them and the energy supplier
and there is a low level of internet access amengrits. The Housing Executive therefore
decided to use Personal Digital Assessors (PDAg)itgy the Self Assessment Tool (SAT)
into tenants’ homes during routine housing visigsNeighbourhood Wardens. The Housing
Executive also provided more in-depth advice ta&&nts who stated they were unable to
use their heating controls properly.

Housing Executive staff brought the SAT to some h6dseholds. The use of PDAs was

successful on this project prior to its withdrawledto IT security issues unrelated to this
scheme.

More in-depth advice on the use of heating costwhs provided to the tenants that

requested it. The local gas supplier made availablesumption records for 25 of these

tenants. However, only 10 of these covered theogdesf the project. In three households the
consumption was nearly the same in both viewedgsriln another three households the gas
consumption was higher than before (between +742#1%). In four households the gas

consumption was lower after the energy-relatedsatyiservice (between -6 and -20 %).

The provision of direct face to face advice wasywveffective for some tenants in enabling
them to use their heating controls properly to ngartaeir gas consumption.

2.2 : Tenant survey :

In deviation from the French and German sites NtdEied out one retrospective evaluation
survey only. This survey was addressed to thosée8nts whose former coal or electric
heating was replaced with gas or oil heating systand who indicated a need for a more in-
depth advice on heating controls via an earlieveyurprovided under the Heatsmart
programme. Also a self-assessment tool broughh¢oténants - through a PDA-Service
delivered by three Neighbourhood Wardens who cableda total of 160 tenants. The self
assessment tool contains relevant, suitable ano date energy saving hints. This tool was
made available on the NIHE website too, but inteareess among the NIHE tenants is on an
extremely low level. Also within the SAVE@Work4Homeroject the broad tenant survey
conducted in 2007 showed that about 70 % did net ha access to internet.

Due to the incomparableness of the former and ouireating systems a longitudinal study
was inappropriate. In addition to that NIHE was abte to assign the actual consumption
data to the survey data because NIHE takes ndmrateetering and billing. All tenants using
gas heating systems are responsible for paying Hilts to the gas supplier direcflyData
protection reasons only allowed the provision afrggmous consumption data which are not

® PDA = Personal Digital Assistant = handheld
* Oil is a non metered fuel.
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linked to names or addresses of tenants. A sepanalgsis of the consumption data is to be
found in the chapter 2.

2.2.1 Survey results

27 tenants took part in the retrospective sun/2y women and 7 men, most of all aged more
than 60 years (93 %).

Broad tenant survey Retrospective survey
Survey period May - June 2007 September - October 2008
Initial sample 1.400 38
Final sample 541 27
Response rate 39 % 71 %
Used method postal survey followed up by face to face intengew face to face interviews

Fig Il. 2.2.1.1: Sample size of the retrospectiwe/ay in comparison to the broad tenant surve\0idir2

Most tenants were satisfied with the service predidy the Heatsmart energy advisor (41 %
very satisfied; 52 % satisfied). After the moredepth advice they felt (very) well informed
about the use of the heating system and the heatimgols.

Compared with the results of the broad tenant suive 2007 the respondents of the
retrospective survey described to a lesser extamivkedge gaps concerning the consumption
of energy and the possibilities of saving energgheir homes. 93 % did not notice any topics
they need to know more about in order to save gnerg

33 % of the respondents are now more interestsdving energy. Two thirds are now more
likely to save energy during the next winter period
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100% 89% 93% 100%
80% % F---| | ------ -
° 63% 63% 80%
60% ——— [N |- ------ - - 60% - | 67% [ ------ -—-
° ° 78%
40% - - - | 00 (- - - F--- 40%
20% - - - (N - - 20% |- - [ - - - - - - ---
0% 0%
the consumption of energy in  the possibilities of saving energy the use of the heating the use of the heating
your home in your home system controls
W retrospective survey (n = 27) O well informed
0O for comparison: broad tenant survey (n = 541) @ very well informed
Question: How well or poorly informed do you feébait...?
left hand: cumulative percentage of “very well” diiirly) well informed”; right hand: data sourceetrospective survey (n = 27)

Fig. 11.2.2.1.2:  Information level about...

Nevertheless, in comparison to the broad tenaneguhe actual behaviour patterns are very
similar. Even the possibilities of saving heatingegy are less common. The respondents
attach more importance to power saving (Turn oetlight when no one is in a room, switch
off electrical appliances completely after use) tmdeparating the household waste.

—e—rretrospective survey (n = 27)
for comparison: broad tenant survey (n =541)

2,48 2,85 | turn off the heating/the radiator when opening the windows.
| | ]
2,84 I turn the heating down or off when | leave a room unused.

I I |

| turn the heating down when | leave my home for long periods.
1

2,77

1,64

2,35 At nigth the room temperature is usually low.

I I 1
| switch off TV or other equipment when there is no one in the room for a long period.
| | |

1,58

3,42 @ 3,52 | use energy saving light bulbs.
= I
1,26 145 | I turn out the light when no one is in a room.
| ' '
| |
1,7: | separate my household waste. ;
| | |
When | have finished using an appliance with a stand-by button, | do not leave it on stand by, | switch it off
' completely.
‘ ‘ ‘
2,08, \% | take a shower instead of a bath.
| ' '
| |
! 2,637 2,6q | use cold water to wash my hands.
| | | |
1 2 3 4 5
(nearly) always < > never

Question: Which of the following statements areliapple to you? Scale: (nearly) always (1) -ofteh{sometimes (3) - rarely (4) - never
(5); | cannot do this/not applicable (0)

Fig.ll. 2.2.1.3:  Behaviour pattern, mean values
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The same applies to the ventilation behaviour intevior on colder days. Independently from
the usage of the several rooms more than halfeotehants in the broad tenant survey as well
as the respondents of the retrospective surveyfgeethat they usually ventilate their home
by leaving the windows ajar at times. The more gneaving and healthy method of opening
the windows widely sometimes is predominantly umlisu

Although all tenants affirmed that they can regailat change the overall temperature in their
home and most of them have a programmer and ti@&?4) or a room thermostat (70 %),

the tenants often did not know the temperature kwitthey approximately set their heating

(44-48 %, percentages vary between several rooAik)the rest set their heating at an

average of 22 degrees Celsius. The comfortable rtenperatures range from 20 to 25
degrees. This finding reconfirmed the result of bhead tenant survey that old people often
wanted higher room temperatures.

2.2.2 The effect of the Heatsmart programme byyairad the gas consumption

As mentioned above, the gas supplier made availhielegas consumption data to analyse.
The delivered data covered a total of 44 householtaong them 24 households, who took
part in the Heatsmart programme, and 20 househfdg in similar houses but without
taking part in the programme as a control grouge figure 11.2.2.21 shows the anonymised
mode in which the consumption data were delivered.

1 26.06.2008 1702 Actual
07.07 2007 813 Actual
28.06.2009 0 Actual

2 18022008 629 Actual
30.01.2007 596 Actual
15.08.2003 0 Actual

3 24062008 4422 Actual
1304 2005 999 Actual

4| 05.06.2008 3600 Actual
14.09.2007 2273 Actual
07 .07 2007 2081 Actual
25052007 1956 Actual
25052007 16512 | Actual
02.04. 2007 16306 Actual
16.01 2007 15796 Actual
04 .10 2006 15130 Actual
12.06.2006 14863 Actual
21.03.2008 70683 Actual
0:3.05.2007 5973 Actual
01.02.2007 2541 Actual
25.10.2005 3681 Actual

Fig. 11.2.2.2.1: Billing periods of five several leeholds (in that case data of the control group)

The data analysis was afflicted with several protge

- For data protection reasons, the gas supplier eteliv completely anonymous
consumption data without any further information bausehold characteristics (e.g.
household size). Therefore a combined analysishefsubjective survey data and the
objective consumption data of the experimental gneas not possible.
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- Another problem became apparent because of thermtgion that both experimental and
control group needed to have at least two metatimgg which covered similar billing
periods in order to get comparable consumptionréiguAs can be seen from fig.ll.
2.2.2.2 the provided billing data covered a broadge of various time periods. As a
consequence there were no household in the cagrmap with nearly comparable meter
reading periods to the experimental group.

- Unfortunately the gas supplier also partially opeslawith estimated instead of actual
consumption data

m> per clasy kv peer day nurmixer of

Crreean Crreeand cays

10 05 .08 . 2008 11174 Actual 1.54 17.7 83

12.06 . 2008 1104946 Actual 3.85 42,0 g2

10.03 2008 10710 Actual 5,70 65 .6 88

12.12.2007 10208 Estrmate 4. 17 48,0 =28

14 .08 . 2007 9841 Actual 2,13 24 .5 g2

12.06. 2007 9545 Actual 4 .37 50,2 90

12.03.2007 9252 Estimate B.232 1.7 a0

12,12 2006 8591 Estimate 417 48.0 82
20.09.2006 8349 Actual 1

Fig.ll. 2.2.2.2  Billing periods of five several hemholds (in that case data of the experimentalpgjrou

Finally for ten households of the experimental grthe changes in gas consumptioauld
be calculated for a comparable time period in 2803 2008. All ten households together had
savings of about 8 % after the advisory service.

30%

20%

10%

0%

-10%

-20%

-30%

Fig. Il. 2. 2.2.3: Gas consumption development edusy the Heatsmart Programme
(Decreases in green colour, increases in red colour

In three households the consumption was nearlgdh®e in both viewed periods. In another
three households the gas consumption was highertfare (between +7 and +22 %). In
four households the gas consumption was lower #feeenergy-related advisory service
(between -6 and -20 %).

® before and after the implementation or at least after the implementation of the Heatsmart Programme
® actual consumption in cubic meter per day, temperature adjusted

(The degree days were taken from the website of the Oxford University
(http://lwww.eci.ox.ac.uk/research/energy/degreedays.php#degreedays).
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3. EVALUATION: NASSAUISCHE HEIMSTATTE
3.1 Evaluation of the services :

During the project period, data collection of mdptbonsumption data was made available
for 284 tenants in the period from April 2007 utilne 2009. For the analysis, the heating
season November 2007 until April 2008 is comparéti the months November 2008 until
April 20009.

Out of the group of 284 tenants, 15 tenants agteagket personalised information with the

tenant portal and/or paper based information. Thesants have been informed about their
monthly consumption from February 2009 onwards #&y received general information

before (November 2008).

During the project period, the validation of theasered data showed in a couple of cases
"no-recordings” or wrong values. The metering conigm in charge explained that this was
due to technical problems in transmitting the dieden the meters in the dwellings to the data
collectors in the basements and/or during the tearikom the collector to the data processing
centre. In addition the meter itself could be thason. This can only be changed once a year,
as at this point in time the billing has to be damdy on a yearly basis. In cases where the
measured values seem to be wrong, the measuringacgnsimply estimates consumption
from previous periods for the billing. If the datallection could be done in shorter periods
like during the project and including a validatezftware algorithm, these errors would be
detected more quickly and could be corrected.

For these technical reasons, several dwellingsategalbe excluded from the analysis. Other
dwellings had a tenant change including a periogasfincy. All of these need to be excluded
to get more realistic results. For the “user group'total the consumption data of eight

dwellings can be analysed and for the “control gfo®88 dwellings show reasonable

consumption data.
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NH - Users vs. Non-Users of the EAS: % difference b  etween consumption in heating season
November 2007 to April 2008 vs. November 2008 to Ap  ril 2009 - DegreeDay corrected

B9 Users 188 Non users ‘

Fig 11.3.1.1

Comparing the results from the first heating seasiom total change in consumption of the
user group is 2% whereas the control group hasigrofisant change. However, the chart
above shows that the user group sees a decreasisgroption in four months whereas the
control group had saved energy only in Decembermpewed to the previous year.

NH - EAS users: consumption in heating season Nove  mber 2007 to April 2008 vs. November 2008
to April 2009 - DegreeDay corrected

== 2nd period: Nov08-Apr09 T 1st period: Nov07-Apr08

=== Linear (2nd period: Nov08-Apr09) == Linear (1st period: Nov07-Apr08)

Fig 11.3.1.2
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Nevertheless, due to the small number of tenantisaruser group, it is hard to draw overall
conclusions about the efficiency of the servicelf ldathe tenants in the user group reduced
their consumption whereas the other half increéiseild consumption.

NH - EAS users: consumption in heating season Novem  ber 2007 to April
2008 vs. November 2008 to April 2009 - DegreeDay co rrected

100%

—+ 80%
\ - 60%

40%
ov\ Dec

r 20%
. _ r 0%

X S——— -20%
V, Feb Mar i%r L _40%
/ -60%

-80%

Change in %

N

N
g

Userl == User2 User3 User4 =¥=User5 —@—User6 =—+—User7 = User8

- -100%
Month

Fig 11.3.1.3

During the period outlined above, the users 4,d &show high deviations up to a change of
nearly 100% whereas for the other users minor cdarogn be seen. Analysing the data
without Degree Day correction shows even highefeddhces up to 364% between the
months of the two heating seasons. Varieties irs@wmption for users 3,4 and 7 might be
explained by longer holiday trips, a baby beingnhbar other life changes and not by a change
in behaviour.

3.2 Tenant's survey

Nassauische Heimstatte carried out a longitudimaluation study with two survey stages -
before and after the implementation of the serWiéhin the context of the offered service
the tenants could choose from the use of a passpmatécted tenant internet portal or a
monthly delivered printout of the relevant consuimmptfigures, which is very similar to the
layout of the tenant portal.

The two stage panel took place in Stadtallendoaf darburg in the State of Hessen where
mainly people from a Turkish background live in theusing stock owned by Nassauische
Heimstatte. The willingness to use the servicesretf was very small - with consequences
for the participation in the surveys. Only a fewmdets were motivated to take part. This
problem could be observed at other sites too. Bsaraed reasons for that will be discussed
in the conclusion of this report.



9 tenants took part in both stages of the paneleen and 7 men, aged between 33 and 61
years. Two respondents lived alone, the rest stayddtheir partners. In three households
there were children. 7 of the 9 households used niioathly delivered pamphlet, one
household the password protected internet porthbae household used both offers.

Initial survey Final survey
Survey period Mai 2009
Initial sample 11
Final sample 11 9
Response rate 82 %

Used method

paper and pencil

Fig. 11.3.2.1: Sizes and characteristics of theglardinal study

Tenants mostly read the offered information catgfahce a month. Three households kept
the figures safe in order to compare it monthlyhwiihe previous month or to control the
annual bill.

Three respondents were satisfied with the serwicgeneral, while the rest of tenants were
still undecided The satisfaction with details of the offered $es is shown in figure 11.3.2.2
Accordingly the highest tenants’ satisfaction cetssiof the clarity and illustration of the
provided data and the adequacy of the provided data

Thinking of the provided service, all tenants nomow much (2 answers) or little more (7)
than before about the consumption of energy irr th@ne. 8 tenants described the same with
regard to the possibilities of saving energy inirtHeome. Two tenants are now more
interested in energy saving issues than before. réheinder’s interest was the same as
before the implementation of the service.

the offer of information 5 | 4
the illustration of the provided data 6 [ 1
the clarity/readability 2
the layout/design 4 | 3 | 2
the manageability/ease of use 2 [ 1 ] 6
the usefulness of the offered consumption data 4 | 4 [ 1
the usefulness of the offered energy saving advices 2 | 7
the confidentiality - 1 ] 7
W very satisfied O satisfied O neither @ dissatisfied W@ very dissatisfied O don't know /not specified
Question: How satisfied are you with...?; absoluteber of respondents

Fig.Il. 3.2.2: Satisfaction with details of the Argaess Service

" Question: How satisfied are you with the service in general? Scale: see fig. 3.2
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The extent to which the tenants were interesteadamprovided data and information is
presented in figure 11.3.2.3. Primarily the tenaats interested in tips for energy saving
behaviour.

self-assessment tool/energy quiz 4 | 4 [ 1
tips for an energy saving behaviour 6 | 3
consumption history over several time periods 2 [ 1] 6
real-time consumption figures | 1 [ 1 [ 1 ] 6
average consumption of the settlement/neighbourhood 2 [[1 ] 3 [ 3 ]
current consumption figures: heating 4 | 4 [ 1
current consumption figures: hot w ater 2 | 5 | 2
current consumption figures: cold w ater 1 | 3 | 4 -
@ very much O fairly much O neither @ fairly little m® very little @ don't know ‘
Question: To what extent are you interested irdita and information presented there?; absolutdaunf respondents

Fig. 11.3.2.3: Interest in the data and informatesented in the tenants’ portal resp. printouts

In comparison to the initial tenant survey the lijnanetered behaviour patterns are very
similar. This statement corresponds with the figdimat only one tenant described changes in
behaviour pattern as a result of the usage of ineigred servicé.

8 Question: Did you change any of these behaviour patterns as a result of your usage of the provided service?
Possible answers: Yes — no — don’t know.
Following open question: If yes, which behaviour pattern did you change?
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—&— initial survey —s— final survey

1
2,67‘ | turn off the heating/the radiator when opening the windows.
| \
| turn the heating down or off when | leave a room unused.
I
| turn the heating down when | leave my home for long periods.
I
At nigth the room temperature is usually low.
! I
| switch off TV or other equipment when there is no one in the room for a long period.
| \
= 2,78 | use energy saving lightbulbs.
! I
I | turn out the light when no one is in a room.

,

|
2,33 | When purchasing new electric appliances | consider their energy consumption.
|

I
289 In winter time | remember to shut the windows and doors of commonly used rooms in blocks of flats (e.g.
|

in the basement, staircase, ‘Iaundry, etc.).

1,56 © | separate my household waste.

When | have finished using an appliance with a stand-by button, | do not leave it on stand by, | switch it off
completely. |

| take a shower instead of a bath.
I

3,11 | use cold water to wash my hands.

|
|
|
|
]
|
|
!
3 4 5

(nearly) always < > never

Question: Which of the following statements areliagple to you? Scale: (nearly) always (1) -ofteh{sometimes (3) - rarely (4) - never
(5); | cannot do this/not applicable (0)

Fig. 11.3.2.4: Behaviour pattern, mean values

Nevertheless, the reported behaviour approximatefyesponds to an energy saving mode.
As the mean values in figure 11.3.2.5 show, tenasften acted ecologically. This more
conscious behaviour tenants have learnt duringwibepanel stages as some further findings
show:

- Especially the ventilation behaviour changed: Ndwnae respondent tenants ventilate
their living room in winter time or on colder dapy opening the windows widely at
times. For comparison, in the initial survey sixubeholds described that they leave the
windows ajar at times or at all times. Today onhe dhousehold usually ventilates the
bedroom, kitchen and bathroom by leaving the wirslajar often or all the times.

- In winter time tenants had, in little used roonwmwyér room temperatures than in much
used rooms.

- In little used or unused rooms the tenants hadvanage room temperature of 18 °C
(range from 15 to 20 °C). In much used rooms mo2ly’C (range from 20 to 22 °C)
could be meteretf. For seven respondents it was easy to regulatetme temperaturé:

- In addition to that, more respondents reported thay feel better informed about the
possibilities of saving energy and the consumpbibenergy in their flats.

9 Question: How do you usually ventilate your home in winter time or on colder days? (classification into several
room types)

1% Question: Which room temperature does your home has in winter? (classification into much used and little
used/unused rooms)

1 Question: It is easy for you to regulate the room temperature? Yes — no — don’t know.
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-~ environmental issues in general - 5 T T T
:

> the consumption of energy in your flat 5 2 ] 2 ]
8

£ the possibilties of saving energy in your flat 4 [ 4 Tl
= environmental issues in general [N 5 S T
2

b the consumption of energy in your flat 6 [T ] 2

g

= the possibilities of saving energy in your flat 7 _

m very wellinformed O fairly well informed m fairly badly informed m badly informed O don't know ‘

Question: How informed do you feel about...?

Fig. 11.3.2.5: Information about environmental issuinitial and final survey in comparison
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4- EVALUATION: STADT UND LAND

4.1 Evaluation of the services

102 tenants in two different buildings are equippeth a radio metering system — which is
the precondition for participation in the projeatl of them were contacted to participate in
the test and 13 decided to do so. Thereafteresiants decided to receive the information by
letter and seven via the new tenant internet portal

It is not easy to explain why only a few tenantgipgated in the trial as it was an additional
cost-free service and we even gave small pressnds ancentive to participants. The survey
that we conducted at the beginning of the projembrag the tenants showed a high interest in
environmental issues in general and detailed in&ion on energy consumption in particular.
On the other hand we registered an increased stteoenpared to the previous heating period
(release 1) when only one tenant was willing to aseearlier version of the tenant portal.
This increase was due to the option of a papeforefer tenants without internet access, a
better communication of the service and the higkrgy prices at the moment of the
introduction.

For a further increase of the number of participamantinuous communication with the
tenants seems to be the most promising methodirgué are limits defined by the socio-
economic structure of the tenants. In any case,adsmption that younger and better
educated tenants would participate more - as ondgdrguppose - cannot be proved as the two
buildings are the only ones where this test isnaeily possible.

As for the usage, there is quantitative data abkglanly for the seven participants who chose
to use the internet portal. Analysing the connecstatistics we realized that only three of
them really used the portal. The other four did cmtnect at all, despite having received all
the necessary information by letter and some reengbdy email (in three of four cases).

o
K
g . g & 0
[0} § = 8
Tenant Connection Date Time (min) § g Iﬁ o]
Tenant 1 1 28/01/2009 44 x xX X X X
2 04/02/2009 1 x
3 27/02/2009 4x X X
4 02/04/2009 1 x
5 04/05/2009 6Xx X X X X
6 19/05/2009 19x X X X X
Tenant 2 1 27/01/2009 8x X X X X
2 28/01/2009 7 X X
3 29/01/2009 3x X X
4  30/01/2009 1 x X
5 31/01/2009 8x X X
6 05/02/2009 1 x
7 22/02/2009 1 x
8 26/02/2009 1 x
9 28/02/2009 1
10 29/03/2009 1 x
11 02/04/2009 1
12  28/04/2009 2 X
13 16/05/2009 5x X X
Tenant 3 1 03/02/2009 32x x X
2 03/02/2009 5x X
3 26/02/2009 16 X X X X X

19 11 6 5 12

Fig 11.4.1.1
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In their usage the three participants focussedchligion the simple presentation of their

consumption data (heating as well as hot and caliggrfy The benchmarking tool, which was
developed in this project to set the heating comdion data in relation to the outside

temperature and prior consumption patterns, didgedtquite as much attention. The third
important component of the tenant portal - the asffessment tool - was mostly ignored by
the tenants. Only one tenant took the survey caelgleThe other tenants hit the page as well
but stayed there so little time that it was implolesto complete the survey.

When evaluating the data we compare the consumptithe test phase with the consumption
of the year before. The heating consumption datuaified with degree days. In one case
the participant is a new tenant and therefore tiger® prior year's data to compare with. So
we just evaluated the results of the other twebsigpants.

The services developed in this project aim at angbaof the tenant's energy consumption
behaviour. But there are other parameters thaienfte the energy consumption, too, such as
the climate and the tenant's life style. While thetside temperature can be measured easily
we do not know if a tenant spends more time at home because of an illness - if he goes
on a long vacation of if there are visitors.

These incidents might have an even stronger effecnergy consumption than a change in
behaviour. But this can be neglected if the sangplaeig enough so that particular incidents

even out. But having only 12 results from our m#pants, this is not the case. So we have to
be careful when analysing the data and apply consease.

Version Connections [Warm Water |Cold Water |Heating

Tenant 1 Internet 6] @ - New tenant ------

Tenant 2 Internet 13 - - -54,64%
Tenant 3 Internet 3 15,56% 3,97% -19,76%
Tenant 4 Internet 0 -10,32% -2,74% -10,00%
Tenant 5 Internet 0 -13,50% -17,66% -11,03%
Tenant 6 Internet 0 120,69% 38,49% -38,30%
Tenant 7 Internet 0 - - -20,63%
Tenant 8 Paper -4,52% -14,46% 352,23%
Tenant 9 Paper -21,38% -22,06% 27,87%
Tenant 10 Paper -17,36% -33,49% 2,37%
Tenant 11 Paper 30,32% 45,09% 168,64%
Tenant 12 Paper -18,60% -21,34% -4,27%
Tenant 13 Paper - - -75,41%
Total -4,17% -7,85% -9,31%
Control Group -4,77% ? -8,24%

Fig 11.4.1.2

HEATING :

As can be seen in the chart above, the heatinguogutgon behaviour of the participants is
slightly better than of the control group which smts of the 82 tenants of the same two
buildings who did not subscribe to the service. Tibares even get a little better when we
take out the two highest and two lowest valuesrdeoto eliminate the extremes of tenant 8
and 11.

Nevertheless, due to the small number of parti¢gpand the little differences to the control
group we cannot statistically prove the efficierafyour service. In the case of warm water
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consumption the figures of our participants areneskghtly worse than the ones of the
control group.

One positive result of this evaluation is the imment of the heating consumption of our
active tenant portal users. Also 1 resident isva temant who has no previous history of the
project but shows very low consumption figures.

COLD WATER:

The interpretation of the results can be improweddfecting the incoherent data.

In the case of cold water consumption, the 2 inhgi@up of 81 and 9 tenants have been
reduce to 65 and 7 tenants. Indeed, an importarigghof consumption is not related to the
EAS but due to a change in the composition of theilly or to an absence (hospital,

holidays...).

The same criterion has been applied to the two Emngeletion of tenants who changed
more than 25% (+ or -) their consumption betweefitist and second year.

Assessment:

The users group consumed 18% less than the cagmntwp during the first year.

The users group consumed 23% less than the cgntop during the second year.

The non users group has saved 0.5% between thar2 (feg 11.4.1.3)

The users group has saved 7.0% between the 2 (fegri.4.1.4).

The users group has saved 6.5% more than the ros gioup between the 2 years.

50 -
SUL -7 service users = 2007-2008
Cold water consumptions [ 2008-2009
from August to March — =Linéaire {2007-2008)
40 +— (corrected bissextile year) Iv = 0.0699% + 13,954' - - - Linéaire (2008-2009) [ |

30

20 +

10

Fig 11.4.1.3 Cold Water consumptions of the users
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500

SUL - 81 NON service users N 2007-2008
Cold water consumptions [ 2008-2009

from August to March y =-0536x + 227,74| — 1| inéaire (2007-2008)
400 | (corrected bissextile year) y=-1985x+23303| = = Lingaire (2008-2009) |

300

200 -

100 +

August September October November December January February M arch

Fig 11.4.1.4 Cold Water consumptions of the nonrsise

4.2 Tenant’'s survey

The Stadt und Land evaluation approach is verylamw the Frankfurt approach. SulL also
carried out a longitudinal evaluation study withotwurvey stages - before and after the
implementation of the service. Tenants could alsoose from the usage of a password
protected tenant internet portal or a monthly deldd printout of the relevant consumption
figures, which is very similar to the layout of tkenant portal. The participation was also
very low. In contrast to the Frankfurt approaciBerlin a control group design was set up.

4.2.1 Survey results: longitudinal comparison

In total 8 tenants took part in the final surveut lonly five of these households already

participated in the initial survey of the two stgggnel. The average age of these two women
and three men was 44 years. One of these five holgseused the tenant internet portal. The
rest preferred the brochure.
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Initial survey Final survey

Experimental group Experimental group control group
Stnvey January 2009 May 2009 June 2009
period
Initial 13 7 84
sample
Final sample 7 5 (+3)* 13
NESTONEE 54 % 71 % 16 %
rate
. paper and pencil paper and pencil paper and pencjl
method

Fig. 11.4.2.1.1:  Sizes and characteristics of thrgitudinal study

* The final survey included three tenants who didake part in the initial survey.

The tenants read the information offered once atmohwo households kept the monthly
pamphlets in order to control the annual bill. Fob@ifive respondents were (very) satisfied
with the service in general. The details are showfgure 11.4.2.1.2

the offer of information Z I Z I T

the illustration of the provided data Z I T I T

the clarity/readability = Z I T I T

the layout/design Z I Z I T

the manageability/ease of use 3 I T I T

the usefulness of the offered consumption data & I T I T

the usefulness of the offered energy saving advices Z T I T
the confidentiality — T I 3
‘I very satisfied O satisfied O neither @ dissatisfied B very dissatisfied O don't know /not specified
Question: How satisfied are you with...?; absolutmbar of respondents

Fig 11.4.2.1.2:  Satisfaction with details of the Ameness Service

Based on the provided service three tenants now knore about the consumption of energy
and the possibilities of saving energy in their leemOne tenant is now more interested in
energy saving issues than before.

To what extent the tenants were interested in tbeigled data and information is presented in

figure 11.4.2.1.3. Primarily the tenants are intgesl in tips for energy saving behaviour and
the current consumption figures of domestic hotewanhd heating.
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self-assessment tool/energy quiz

tips for an energy saving behaviour

consumption history over several time periods 1 | 4
real-time consumption figures [N 2 [ T T
average consumption of the settlement/neighbourhood 2 2 T 1T
current consumption figures: heating 2 | 1
current consumption figures: hot w ater = 2 | 1
current consumption figures: cold w ater 2 | 3

‘l very much 0O fairly much O neither @ fairly little m very little @ don't know /not specified ‘

Question: To what extent are you interested indat and information presented ther

absolute number of respondents

e?:

Fig. 11.4.2.1.3: Interest in the data and inforratpresented in the tenants’

portal resp. printouts

The behaviour patterns - as shown in figure 11442.- are close to ecologically oriented
consumption behaviour. Apart from two cases conngrthe heating behaviour which clearly
developed in a worse way, the everyday behavioang®d in a positive way. In particular the

consumption of electricity and hot water is now enwnportant.

Furthermore the ventilation behaviour is exempldtgur from five tenants ventilate their
living room in winter time or on colder days by op®y the windows widely at times. This
finding could already be observed in the initiahvay. In relation to the living room, the
bedroom, the kitchen or the bathroom nobody ledélvesvindows ajar often or all the times

now.

In winter times tenants have lower room temperatumnelittle used rooms than in much used
rooms. The average room temperature in little usednused rooms was 18 °C, in much used
rooms 21 °C. Nevertheless, broad temperature racmdd be observed — in much used rooms

temperatures between 18 and 25 °C, in little usedhs from 15 till 20
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—8— initial survey —a— final survey

2,20  1turn off the heating/the radiator when opening the windows.
! |
| turn the heating down or off when | leave a room unused.

! |

2,60 |turnthe heating down when | leave my home for long periods.
I |

At nigth the room temperature is usually low.
I |

itch off TV or other equipment when there is no one in the room for a long period.
2,60 2,75 | use energy saving lightbulbs.
/ "

2,00

| turn out the light when no one is in a room.

. I
9 200 In winter time | remember to shut the windows and doors of commonly used rooms in blocks of flats (e.g.
1“ in the basement, staircasg. laundry, etc.).

@ 2,00 When purchasing new electric appliances | consider their energy consumption.

When | have finished using an appliance with a stand-by button, | do not leave it on stand by, | switch it off
completely. |
|

| take a shower instead of a bath.
1,00 I 1
3,00 3,40 | use cold water to wash my hands.
‘ |
|

1 2 3 4 5

| separate my household waste.

» 2,00

>

o C (nearly) always < > never

Question: Which of the following statements areli@pple to you? Scale: (nearly) always (1) -
often (2) - sometimes (3) - rarely (4) - never (annot do this/not applicable (0)

Fig. 11.4.2.1.3:  Behaviour pattern, mean values

With regard to the knowledge about the consumpdioenergy and the possibilities of saving
energy in their flats, tenants were better inforrattdr the implementation of the service.

- environmental issues in general 5

2

2 the consumption of energy in your flat 2 T ] T
g

= the possibilties of saving energy in your flat 2 |
- environmental issues in general 4

2

b the consumption of energy in your flat 4

g

¥ the possibilities of saving energy in your flat 3

‘ m very well informed O fairly well informed @ fairly badly informed m badly informed O don't know /not specified

Question: How informed do you feel about...? alteohwmber of respondents

Fig 11.4.2.1.4:  Information about environmentaluss, initial and final survey in comparison
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Comparing the years 2008 and 2009 the consumptibeaiing decreased in two cases by 10
and 11 percent. One households’ consumption netajed the same (+ 2 %). One household
is an exception with a strong heating consumptrameiase of 168 % which seems to be a
metering error or the like. For the fifth tenamtatved, no comparative values were available
because he/she only moved into the dwelling in 2009

Noticeable characteristics which can explain thdgterences could not be observed or
analysed by quantitative methods.

4.2.2 Survey results: comparison of experimental and control group

The following data analysis includes these eighatés with access to the Stadt und Land
awareness service (experimental group) and thiteeiseholds without any information for
the purpose of such services (control group). Tmrol group solely was informed about the
existence of a password protected internet parttie tenants’ newspaper and in a letter from
the housing provider. The following table I11.4.22contains some socio-demographic
characteristics known from both groups. Some diffees are obvious: The participants in the
experimental group are noticeably younger and helatively more often a permanent access
to the internet at home and a private access tonguater. In general the tenants in both
groups live on low income levels.

Experimental group Control group
Gender 3 men, 5 women 8 men, 5 women
Average age 45,2 years 64,5 years
Household size/household | mostly single-person mostly single-person
type households, households,
one household with children no household with children
Access to internet 5 respondents with 4 respondents with
permanent access to internetpermanent access to internet
at home at home
Access to a computer 6 respondents with private | 4 respondents with private
access access

Fig. 11.4.2.2.1:  Selective socio-demographic chamastics of the experimental and the control group

The tenants in both groups described themselvebeay) quite or somewhat aware of
environmental issu€’$.Predominantly both groups felt fairly well inforsh@bout such topics

in general. Concerning the consumption of energy the possibilities of saving energy in
their flat the tenants of the control group moreenfassessed themselves as being very well
informed. The experimental group in both cases aguea little less informed (see figure
11.4.2.2.2).

12 . . . .
To what extent would you describe yourself as being aware of environmental issues? Scale: very much aware -
quite aware - somewhat aware - not very aware - not at all aware
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Question: How informed do you feel about...? alteohumber of respondents

g environmental issues in general 7
2 s
g IS the consumption of energy in your flat 5)
L D
o
& the possibilities of saving energy in your flat 5]
=3 environmental issues in general 8
o
g the consumption of energy in your flat 5
<
S the possibilities of saving energy in your flat 5

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

‘l very wellinformed O fairly wellinformed @ fairly badly informed m badly informed ‘

Fig. 11.4.2.2.2:  Information about environmentauss, experimental and control group
in comparison

Laying the focus on concrete consumption behawaiterns the following results are of
interest:

In winter times all tenants in little used roomsé&#ower room temperatures than in much
used rooms. The tenants of the experimental grewe lan average temperature in little
used or unused rooms of 17,4 °C, the tenants afdh&ol group of 18,5 °C. The reported
room temperatures in much used rooms are very ainml both groups - about 21 °C.
Tenants mostly feel comfortable with the tempematartheir flats.

The ventilation behaviour of the experimental graspideal. The living room, the
bedroom and the kitchen are predominantly ventldig opening the windows widely at
times. In the bathrooms they more often leave tirews ajar at times. Only in two
cases did they leave the windows ajar often othalltimes. Within the control grotip
such cases were reported more often - especiatigecning the living room.

As shown in figure 11.4.2.2.3 the tenants of th@emmental group act more positively on
heating issues. They always or often turn off tleatimg/radiator when opening the
windows or when they leave a room unused. Thenk@sitioned aspect explains the above
mentioned lower average temperature of the expeatahgroup in little used or unused
rooms.

In addition, the experimental group more often p#gntion to switching off the TV or
other appliances when there is no one in the ramma flong period. The same applies to
completely switching off when the tenants havesteid using an appliance with a stand-
by button.

Furthermore the experimental group attach more rapoe to the proper separating of
the household waste.

Concerning the consumption of hot and cold waterdbntrol group acts slightly more
ecologically - except with regard to the use of mag machines or dishwashers where
both groups act exemplarily.

In terms of the remaining everyday behaviour pateshown in figure 11.4.2.2.3, the
statements of both experimental group and contmigare very similar.

13 Compared are the statements of 9 tenants only who do not have a ventilation system.
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—&— experimental group control group

1,88 2,46 | turn off the heating/the radiator when opening the windows.
! 1

1,38 2,67 | turn the heating down or off when | leave a room unused.
! |
2,13 2,17 I turn the heating down when | leave my home for long periods.

|
1,77 A,sg At nigth the room temperature is usually low.

I
50 2,08 | switch off TV or other equipment when there is no one in the room for a long period.

2,57  |use energy saving lightbulbs.

| turn out the light when no one is in a room.

In winter time | remember to shut the windows and doors of commonly used rooms in blocks of flats (e.g.
in the basement, staircase, laundry, etc.).
|

1,42

1,54 1,63

1,50 1,88 When purchasing new electric appliances | consider their energy consumption.
|
1,50 1,92 | separate my household waste.
When | have finished using an appliance with a stand-by button, | do not leave it on stand by, | switch it off
1,50 1,75
completely. ‘
1,75 | take a shower instead of a bath.

1,50

3,00 | use cold water to wash my hands.

! I
113 I am waiting until | have a full load before using washing machines or dishwashers..
1,08 | |

1 2 3 4 5

(nearly) always < > never

Question: Which of the following statements arel@pple to you? Scale: (nearly) always (

-often (2) - sometimes (3) - rarely (4) - never, (5)annot do this/not applicable (0)

-

Fig. 11.4.2.2.3:  Behaviour pattern, mean values
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5. EVALUATION: MOULINS HABITAT

5.1 Evaluation of the services

For the record, the project of Moulins Habitat aghte offer tenants a tool to examine follow-
their water and energy consumptions. With the travee of the project Save@wor4homes
and on the basis of the answers obtained durindirgtesurvey, it was decided to limit the

experiment to 80 flats distributed on Moulins-Soatid the down-town of Moulins.

Although the Internet portal and the follow-up o&ter consumptions are operational, it is
today impossible to estimate the results obtaimeohks to the implementation and to the
deployment of this service. Indeed, Moulins Hahmegt numerous difficulties throughout the

progress of the project, the difficulties havingusad such a delay such that any relevant
evaluation is today impossible.

v' First of all, as regards the follow-up of the camgtions of electricity, it is
important to note that in spite of a blanket agreenbetween EDF and Moulins
Habitat within the framework of the rehabilitatiof about 2 000 dwellings, we
lost one year in the negotiation engaged with thed the replacement of all the
meters of 80 tested flats. Indeed, due to techmsipatifics of the tool set up with
VIZELIA, it was necessary to replace all of thesetens dating from the 1970’'s by
electronic meters to ensure the compatibility witke sensors. Because of this
delay the data collection relative to the consuamptof electricity will be
operational only during summer 2009.

Added to the technical difficulties were negotiasowith the aim of replacing
existing meters with electronic meters.

v Furthermore, the other difficulties met with GDFdaGRDF were added to by
those met with EDF and ERDF. These negotiationgwened at the replacement
of meters and to press the VIZELIA technology oattlef their provider of
telemetering failed. So no measure was able teakzed on consumption of gas
of housing equipped with an individual heating sgst Moulins Habitat has to
intend thus today to place the second independetérndownstream to those of
GDF and GRDF. As a consequence, the collectiohexd data can be operational
only at the end of the year on 2009.

All of these difficulties did not allow Moulins Hb#at to make a relevant evaluation of its
project due to the delay taken in the deploymentthef system, linked mainly to the
difficulties met with the institutional energy piiders.

Maybe these difficulties are a result of the call fender at the beginning of the project.
Indeed, following this call for tender, VIZELIA wahosen by Moulins Habitat to accompany
them throughout the project. Except VIZELIA notmgiistorically linked to the institutional
actors, we can suppose that it did not contribatéhe success of the project and to the
deployment of the system of data collection of comgtions, for the benefit of the tenants, in
the time granted.

However, it is important to note the positive retaf the tenants on the ergonomics of the
internet portal by which they reach their data atev and energy consumptions.
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5.2  Tenant’s survey:

Moulins Habitat originally also planned an evalaatapproach which included a longitudinal
study. Because of contracting problems with therggneprovider, metering and data
protection difficulties, the landlord wasn’t abte ¢arry out the final survey before the end of
the project. Based on an initial survey only, a poghensive evaluation of the tenants’
acceptance concerning the offered services is assiple. Therefore the following results
focus the requirement to save energy by using anteportal. Partially the findings will be
compared with the broad tenant survey (WP 2) winek completed at the beginning of the
project.

5.2.1 Survey results

In total 23 tenants - living in the residential @seNomazy, llot Thonier, City Centre and
Champmilan - participated in the initial survey,arg them 13 women and 10 men.

Broad tenant survey (WP 2) Initial survey
Stnvey March-April 2007 July 2008
period
Initial 2 000 30
sample '
Final sample 348 23
Response 17 % 29 0%
rate
Used . .
method paper and pencil paper and pencil

Fig. 11.5.2.1.1: Sample size of the initial surieycomparison to the broad tenant survey in 2007

Most respondents were between 30 and 60 yeargh&@djiggest group were the 51- to 60-
year-olds (31 %). The tenants mostly lived in stagérson-households. In three of the three-
person households there were five children up tyeafs old. The predominant sources of
income were pensions (44 %) and income from empéoynor self employment (39 %).
Nearly 70 % of the interviewed persons had a nasébold income up to 1.300 Euro.

a7



environmental issues in general

the consumption of energy in your flat

initial survey

the possibilities of saving energy in your flat

environmental issues in general

= 348)

the consumption of energy in your flat

for comparison:
broad tenant

survey (n

the possibilities of saving energy in your flat

‘ m very wellinformed O fairly well informed m fairly badly informed m badly informed O don't know /not specified

Question: How informed do you feel about...?

Fig. 11.5.2.1.2:  Information level about

The tenant’s information about environmental issmegeneral, the consumption of energy
and the possibilities of saving energy in the flabn a relatively low level. This finding
already could be observed in the broad tenant gunv2007.

Two thirds of tenants thought that today their ggeronsumption is high (43 %) or very high
(22 %). One third assessed it as medium.

Nevertheless, with regards to the consumption bhebawf hot and cold water and electricity
(except the usage of energy saving light bulbs)tmespondents acted environmentally aware
(see figure 11.5.2.1.3). An energy saving potentauld be found in the reported heating
behaviour. The tenants only sometimes turn theirdgeatown or off when leaving a room
unused, opening the windows or leaving the homeaflanger period. However, referring to
the heating behaviour it must be added that omd diithe tenants cannot regulate the heating
by themselves.
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—e&— initial survey for comparison: broad tenant survey (n = 348) ‘

| |
| turn off the heating/the radiator when opening the windows.
| |
3,36 | turn the heating down or off when | leave a room unused.
| |
| turn the heating down when | leave my home for long periods.
| |
2,49  Atnigth the room temperature is usually low.
| | |
I switch off TV or other equipment when there is no one in the room for a long period.
; 1 I
12,95 |use energy saving lightbulbs.

| turn out the light when no one is in a room.

2,16

|
117 |

| In winter time | remember to shut the windows and doors of commonly used rooms in blocks of flats (e.g.

111 1.35 ! in the basement,‘staircase, Iaundry‘, etc.). |
| I I
11,92 When purchasing new electric appliances | consider their energy consumption.
1 ; ;
1,27 1,52 : | separate my household waste.
|

| | |
137 When | have finished using an appliance with a stand-by button, | do not leave it on stand by, | switch it off
' completely.
| | |

1,42 ' Itake a shower instead of a bath.
|

|
1,73 11,92 | use cold water to wash my hands.

1 2 3 4 5
(nearly) always <« > never

Question: Which of the following statements areli@pple to you? Scale: (nearly) always (1)
-often (2) - sometimes (3) - rarely (4) - never, (3annot do this/not applicable (0)

Fig. 11.5.2.1.3:  Behaviour pattern, mean values

65 % of the tenants have a room temperature ob 29 t°C in their homes in winter. 43 % did
not feel comfortable with it - they would like ta¥e higher room temperatures.

49



too high (0%)

too low (43%)

just right (57%)

Question: Do you usually feel comfortable with teenperature in your home? Which of Whe

following statements comes closest? Room temperaisually is...

Fig. 11.5.2.1.4:  Satisfaction with the room temgera

Most tenants (83 %) were interested in an overvegwheir current heating and energy
consumption and in advice on the best energy sgwsgibilities. A problem arose with the
technical equipment: Many tenants did not have aroess to internet (48 %) or to private

computers or notebooks (57 %).

don't know (9%)

no (9%)

yes (83%)

Question: If your housing provider offered a seevighich gives you an exact overview
your home’s current consumption of heating and ggnand hints about how to save ener

of
ay,

would you be interested?

Fig. 11.5.2.1.5: Interest in energy advice
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6. EVALUATION: LE TOIT ANGEVIN

The Le Toit Angevin evaluation’s approach is bagedhe comparison of portal’s user group
with a control group which has the same type dfdtad number of tenants as the first one.

This analysis is developed by a double input: @@ énalysis and the survey analysis.
6.1 Evaluation of the services:
Thanks to the list of flat connected to the podiaiing a month, it had been possible to isolate

the tenants using the portal. There are 10 tenamtépril 2009 for 94 connections;
consequently they are using the portal an avera@@ times a month.
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Civilité  |[Nom Prénom Adresse Ville Code postal Date de connexion
mr mouget norbert 4 rue marc sangnier  |angers 49000 2009-04-09 12:47:59
mr mouget norbert 4 rue marc sangnier  |angers 49000 2009-04-09 12:49:51
59 rue marechal juin  [angers 49000 2009-04-09 14:06:08
59 rue marechal juin  |angers 49000 2009-04-09 14:06:12
mr mercier florence 57 rue marechal juin  |angers 49000 2009-04-09 14:06:28
mr mercier florence 57 rue marechal juin  |angers 49000 2009-04-09 14:06:30
mr mercier florence 57 rue marechal juin  |angers 49000 2009-04-09 14:13:28
59 rue marechal juin  [angers 49000 2009-04-09 14:24:05
59 rue marechal juin  [angers 49000 2009-04-09 15:23:15
mr simonin alain 1 square mont cassin |angers 49000 2009-04-10 08:55:09
mr mouget norbert 4 rue marc sangnier  |angers 49000 2009-04-10 08:59:34
mr bucheron didier 2 square mont cassin |angers 49000 2009-04-10 14:52:52
mr bucheron didier 2 square mont cassin |angers 49000 2009-04-10 14:54:34
mr |alaeldine ali 59 rue marechal juin  |angers 49000 2009-04-11 12:08:54
mr |alaeldine ali 59 rue marechal juin  |angers 49000 2009-04-11 12:12:59
mr simonin alain 1 square mont cassin |angers 49000 2009-04-11 14:53:57
mr simonin alain 1 square mont cassin |angers 49000 2009-04-11 14:54:17
mr simonin alain 1 square mont cassin |angers 49000 2009-04-11 14:56:18
mr simonin alain 1 square mont cassin |angers 49000 2009-04-14 14:08:27
mr simonin alain 1 square mont cassin |angers 49000 2009-04-15 09:13:19
mr bugeon didier 59 rue marechal juin  |angers 49000 2009-04-15 11:15:11
1 square mont cassin |angers 49000 2009-04-15 12:54:06
1 square mont cassin |angers 49000 2009-04-15 12:54:23
1 square mont cassin |angers 49000 2009-04-15 13:03:39
1 square mont cassin |angers 49000 2009-04-15 13:03:45
59 rue marechal juin  |angers 49000 2009-04-15 14:03:50
59 rue marechal juin  [angers 49000 2009-04-15 14:04:38
mr mercier florence 57 rue marechal juin  |angers 49000 2009-04-15 14:10:34
mr bugeon didier 59 rue marechal juin  |angers 49000 2009-04-15 14:16:53
mr bugeon didier 59 rue marechal juin  |angers 49000 2009-04-15 14:32:15
mr bugeon didier 59 rue marechal juin  |angers 49000 2009-04-15 15:38:01
59 rue marechal juin  [angers 49000 2009-04-15 15:55:48
mr mercier florence 57 rue marechal juin  |angers 49000 2009-04-15 16:31:02
mr simonin alain 1 square mont cassin |angers 49000 2009-04-16 08:47:11
59 rue marechal juin  [angers 49000 2009-04-16 10:13:13
mr bugeon didier 59 rue marechal juin  |angers 49000 2009-04-16 10:46:59
mr bugeon didier 59 rue marechal juin  |angers 49000 2009-04-16 10:47:37
mercier florence 57 rue marechal juin  |angers 49000 2009-04-16 14:24:00
59 rue marechal juin  [angers 49000 2009-04-16 14:24:45
59 rue marechal juin  [angers 49000 2009-04-16 14:32:22
59 rue marechal juin  |angers 49000 2009-04-16 14:34:40
57 rue marechal juin  [angers 49000 2009-04-16 14:48:35
57 rue marechal juin  |angers 49000 2009-04-16 15:05:19
59 rue marechal juin  [angers 49000 2009-04-16 15:13:11
59 rue marechal juin  |angers 49000 2009-04-16 15:15:06
59 rue marechal juin  [angers 49000 2009-04-16 15:24:17
mercier florence 57 rue marechal juin  |angers 49000 2009-04-16 17:41:06
mr simonin alain 1 square mont cassin |angers 49000 2009-04-16 17:46:30
mr simonin alain 1 square mont cassin |angers 49000 2009-04-16 17:55:46
59 rue marechal juin  |angers 49000 2009-04-16 18:08:25
mr mercier florence 57 rue marechal juin  |angers 49000 2009-04-16 18:13:20
mr simonin alain 1 square mont cassin |angers 49000 2009-04-17 08:42:19
mr mercier florence 57 rue marechal juin  |angers 49000 2009-04-17 09:47:17
mr mercier florence 57 rue marechal juin  |angers 49000 2009-04-17 09:48:02
mr agence P 57 rue marechal juin  |angers 49000 2009-04-17 10:42:38
mr mercier florence 57 rue marechal juin  |angers 49000 2009-04-17 10:50:42
mercier florence 57 rue marechal juin  |angers 49000 2009-04-17 11:03:23
59 rue marechal juin  |angers 49000 2009-04-17 11:46:40
57 rue marechal juin  [angers 49000 2009-04-17 12:18:57
59 rue marechal juin  |angers 49000 2009-04-17 16:46:39
59 rue marechal juin  |angers 49000 2009-04-17 18:39:07
1 square mont cassin |angers 49000 2009-04-18 08:44:26
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Tenants using the portal:

Mme Mercier - 2658 Mr Moreau - 2682 Mme Alaeldine - 2704

——série1
——série2

8 8 8 8 8 g g 8 28 8 g 28 g 2 8 g 8 i 8 8 8 8 8 8
g g g g g g
s 3 § § § ¢ s s & 8 5§ 8§ 5 § 3 s 5§ 5 8 5 § 8
S =3 k=4 = k=4 k3 < < =3 = =3 g o o =3 I3 e =3 =3 =3 k=4 2 =l =] k=4
g El 8 8 & & & ] & & 38 5 8 8 4 & g ] & & 3 El 8 8 & & &
Mr Le Frapper- 2706 Mr Bugeon- 6692 Mr Fouiller- 2680
12,0 12,0

—o— sériel
— 8 Série2

01/08/2008
31/08/2008
28/01/2009
27/02/2009
29/03/2009
28/0412009
01/03120084
31/08/2008
30/09/2008
30/10/2008
29/11/2008
29/12/2008
28/01/2009
27/02/2009
29/03/2009
28/04/2009
m/us/zuua‘
31/08/2008
30/09/2008
30/10/2008
29/11/2008
29/12/2008
28/01/2009

3
30/
2971
29

Tenants not using the portal:

Fig 11.6.1.1: Comparison of water consumption (cofater in blue and hot water in red)

Unfortunately, the comparison of the two differeatses does not permit the drawing of
relevant conclusions because of the relative lovellef utilisation and of the specific
behaviours of the tenants.
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Electricité - Connectés Electricité - Non connectés

500,0 500,0

450,0 450,0
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Fig 11.6.1.2 : Comparison of electricity consumjiso

The two graphics permit show that the connectedritsnseems generally more average in
their consumptions that the non users. Neverthebsséir water consumptions, the data are
insufficient to dress conclusive analyses.

6.2  Survey results

Concerning the survey, the Le Toit Angevin evalwatiapproach was designed as a
longitudinal study with a control group design. Bese of the fact that two comparable
survey periods could not be realised, the followilaga analysis covers a comparison of the
experimental and the control group living in simitasidential estates. In doing so it must be
borne in mind that both groups had the same remeints - at the moment of the survey they
did not have any access to an awareness servicée YN experimental group got a login
subsequently, the control group did not get angrinfition service during the whole pilot
project.

The experimental group of the initial survey consain total 50 households. The control
group covers 56 tenant households.

Experimental group Control group
Initial survey Final survey Final survey only
Survey period April 2008 April 2009 April 2009
Initial sample 50 7 56
Final sample 50 3* 56
Response rate 100% 42;8% 100 %
Used method Directly in flat By phone By phone

* The final survey included still no tenant who kogoart in the initial survey. The final survey slibe continued.

Fig.11.6.2.1: Sizes and characteristics of the expental and the control group
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As figure 11.6.2.2 shows, both groups differ onligktly differently. The experimental group
covers more single-person households, the contoolpgmore households with children.

Experimental group Control group
Gender Female 44 % 54 %
Male 56 % 46 %
Average age 43,1 years 45, 7 yeals
Household size Single-person household 64 Yo 34(%
Two-person household 24 % 18 %
Three-person household 10 %o 16|%
Multi-person household (four or more 2% 32%
persons)
Household type Household with children aged 0 -17 years 14 % 48 %
Senior household aged 60 and more years 18 % 1 %
Other adult households without children 68|% 36 %
Income from employment/ self employment 68 % 43 %
Amount of the net Below 500 € 8 % 2%
household income per | Up to 900 € 22 % 15%
month Up to 1.300 € 38 % 54 %
Up to 1.500 € 16 % 15 %
Up to 2.000 € 12 % 6 %
Up to 2.600 € 4% 8 %
Permanent access to internet at home 46 % 52 %
Availability of a computer 62 % 79 %
Fig. 11.6.2.2: Socio-demographic characteristicshef experimental and the control group

Considering the fact that both compared groupsthadame basic conditions the findings are
very similar.

Most tenants of both groups feel fairly or very Wieformed about environmental issues in
general. Bigger knowledge gaps can be found comgethe consumption of energy and the
possibilities of saving energy in their flats. Reifeg to this more than one third in each group
felt (fairly) badly informed.

T
3 environmental issues in general 65%
G o ‘ ‘
g 3 the consumption of energy in your flat 54%
g 5 i i
| |
P the possibilities of saving energy in your flat ‘ 47°o‘
| |
= environmental issues in general 3%
8 |
g’ the consumption of energy in your flat ‘ 4%
= | |
c | |
3 the possibilities of saving energy in your flat 42%
0% 20% 40% 60% 80% 100%
m very well informed O fairly well informed @ fairly badly informed B badly informed
Question: How informed do you feel about...?

Fig. 11.6.2. 3: Information about environmentalliss
Big similarities between both groups could alsoobserved with regard to current energy

consumption which could be estimated by the tendmamselves. About 40 % think that their
consumption in space and water heating or othey isd@gh or very high.
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experimental group 35% | 17%

control group 31% | 27%

0% 20% 40% 60% 80% 100%

W very high @ high O medium O low @ very low ‘

Question: Do you think that your today energy cangtion (space and water heating, other uses) is...?

Fig. 11.6.2. 4: Subjective estimation of the todmergy consumption

The everyday behaviour patterns are very similax. fthe items concerning the heating
issued* are missing here because 51 of 56 tenants ofdhe&at group cannot regulate the
room temperature. The same applies to 24 househbttle experimental group.

19 turn off the heating/the radiator when opening the windows.”; “I turn the heating down or off when | leave a

room unused.”; | turn the heating down when | leave my home for a longer time.” “At night the room temperature
is usually low.”
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—&— experimental group —#— control group

1,12

1,13

1,53 | switch

2,50

2,45

1,87

2,10

236 lu
I
|

| turn out the light when no one is in a room.

In winter time | remember to shut the windows and doors of commonly used rooms in blocks of flats (e.g.
in the basement, staircase, laundry, etc.).
| |

When | have finished usiﬁg an appliance with a stand-by button, | do not leave it on stand by, | switch it off
complgtely.

| take a shower instead of a bath.

| am waiting until | have a full load before using washing m

3 |

off TV or other equipment when there is no one in the room for a long period.
|

| use energy saving lightbulbs.

When purchasing new electric appliances | consider their energy consumption.

| separate my household waste.

se cold water to wash my hands.

|
I
achines or dishwashers..

1

(nearly) always

Question: Which of the following statements areliapple to you? Scale: (nearly) always (1) -oft2h{sometimes (3) - rarely (4) - neve

<

3

4 5

>

never

<

(5); | cannot do this/not applicable (0)

>

F

ig.11.6.2.5: Behaviour pattern, mean values

In this context, the interest is in the room tenapae tenants feel comfortable with. In those
cases where the tenants cannot regulate the rompetature easily they more often feel
uncomfortable with the temperatures in their homBg. using the example of the

experimental group, 77 % of tenants with easy gl feel comfortable with the room

temperature. In the other case this was only 62 %.

With regard to the ventilation behaviour of houddhohaving a mechanical ventilation
system - as shown in figure 11.6.1.6 - a big enesgying potential is obvious. Depending on
the use of the various rooms between 38 % and 5@f %he respondent tenants do not

ven

tilate correctly.

35 households of the control group with no ventlasystems act slightly better: About 25 %
leave the windows ajar often or all the times.
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experimental group

control group

living room

experimental group

bedroom

control group

experimental group

kitchen

control group 48%

0% 20% 40% 60% 80% 100%

B open the window s widely at least 2 h each day O leave the window s ajar often (> 3 h) or all the times
O leave the window s ajar under 3 h each day @ open the window s exceptionally

m never (The CMV is sufficient for me.)

Question: If you have a ventilation system: Howyda usually ventilate your home in winter time oraplder days? (households with
CMV: experimental group n = 48; control group nB 2

Fig. 11.6.2. 6: Ventilation behaviour in winter tam or on colder days (households with CMV only)

Some differences between both groups arise in thetivation to save energy. The control
group is much more interested in saving money ti@nparticipants of the experimental

group.

T T T
| | |
experimental group 70% | 10%
| | |
| | |
1 1 1
control group 39% | 7%
| | |
0% 20% 40% 60% 80% 100%

| solely to save money @ save money more than protect the environment

O both equally O protect the environment more than save money

@ solely to protect the environment

Question: Which motivates you more to save enesgving money or protecting the environment?

Fig. 11.6.2. 7: Moativation to save energy

68 % of the tenants’ households in the control grate interested in an awareness service. 52

% already noticed this offer because of a lettdreof oit Angevin.

As mentioned above, only three households, whausireg the tenants’ password protected

internet portal, took part in the final evaluatsurvey. Some results:

- They log in between once a month and several tangsek.

- They are very much interested in water and elegtraonsumption data and in real-time
consumption figures. In addition to that a selfeassnent tool is of interest.

- All tenants are satisfied with the offer of inforiom, the layout and the
manageability/ease of use of the tenants’ portal.

- One household is now more interested in energyngagisues and knows a little more
than before about the consumption of energy.
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[l - CONCLUSION AND PERSPECTIVES

In the SAVE@Work4 Homes project the tenant’s perpe occupied a central position.
First of all, research into tenant energy consuompthehaviour, attitudes and information
requirements was essential for selecting optiones$pect of the Energy Awareness Service
components, their design and specification. Atlibginning of the project therefore a broad
tenant survey was carried out which covered thporeses from 2.637 tenants living in the
building stock of the six participating housing yiders.

One most relevant finding was:

- Most tenants were interested in a service whiclegyian exact overview of their
energy consumption and tips about how to save gndrgnants were mostly
interested in current consumption figures (74 %) aformation about how to
save electricity (77%), water heating (73 %) anacspheating (72 %).

- A large minority of tenants appears to overheairtfiats by several degrees.
Taking into account that decreasing indoor tempeeaby only 1°C typically
saves around 6% of heating energy, the potentiadeings is clearly large.

Therefore, changing tenants’ behaviour is an egdettmponent of achieving significant
energy saving in social housing. Services and to@geloped in SAVE@Work4Homes
propose to assist tenants in adapting their behatomore efficient use of energy in various
forms.

Workpackage 6 of the project played a central tegathering and collating information
from the pilot sites to evaluate the success ofvHreus energy awareness raising strategies
and techniques implemented by the partners. Ommaigpee used was to survey tenants before
introduction of services and during their use.
The evaluation of tools developed and implementeathd the project did show that a change
in behaviour can be achieved. However, severabfaateed to be taken into account when
judging the evaluation results. Analysing consuoptnd investigating reasons for change in
more detail, revealed several influences:
- The price of energy varied considerably during gphgect period and the financial crisis
might have a significant impact on consumption.
A comparison of heating seasons, also correctategyee days, is still rather imprecise (a
very warm year 2007 whereas 2008 was much clogbettong-time average).
Measuring equipment and data offered by supplieraat very accurate and includes
estimated values.
Little data is available on the number of tenargs gwelling or variations in tenancy due
to tenancy changeover, births, deaths, etc.
There is only an imperfect knowledge of who theviser users are and their consumption
in previous years, month by month, is unknown irshuases.
It was also shown that sites which needed to coab@ewith external companies had
problems to overcome (negotiations with the opesatook months/years, late and/or
inaccurate data delivered) — changes implementex ¢émabled parties to offer services
with better results

In order to evaluate the tenant’s acceptance wighBnergy Awareness Service provided, a
longitudinal study including a control group desigras conceived. Due to delays in

developing and implementing the services not athefsites could carry out the complete two
stage survey until the end of the project. In addjtthe willingness of tenants to participate
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was very low. The target change in energy consumpbehaviour need two preconditions
fulfilled - a fairly long habitation time and a $igfent motivation on the part of the tenants.

Nevertheless, with regard to the pilot sites soesellts can be presented:

- Nassauische Heimstéatte and Stadt und Land medvatenants to participate in both
stages of the panel. Most of them used the momlbliyered pamphlet which is very similar
to the layout of the tenant portal. In general thaye satisfied with the offered information.
Accordingly the highest satisfaction was with tHarity and illustration of the provided
consumption data. Tenants often now know more attmiconsumption of energy and the
possibilities of saving energy in their flats. Bsing the offered service the tenants primarily
were interested in tips for energy saving behaviour

Concerning potential changes in consumption beliayvibcould be observed that the tenants
often improved their ventilation behaviour in winteme or on colder days. In before-after-
comparison now most of the respondents ventilated homes by opening the windows
widely at times. In addition to that they optimisthe temperature choice in winter time, in
little used rooms the temperatures were clearlyelavan in much used rooms.

- In Berlin the comparison between experimentaltdital 8 tenants) and control group
(13 tenants) showed that the ventilation behaviouthe experimental group was ideal.
Furthermore they acted more environmentally frigndlheating and electricity consumption
and attached more importance to the separatingedidusehold waste than the control group.
- In Northern Ireland due to local differences Ine thousing sector, one retrospective
survey only was carried out. Most of the 27 resgondenants were satisfied with the service
provided by the Heatsmart energy advisor. After rin@re-in-depth advice they felt (very)
well informed about the use of the heating systeh the heating controls. Compared with
the results of the above mentioned broad tenaneguhe respondents of the retrospective
survey described to a lesser extent knowledge gapserning the consumption of energy and
the possibilities of saving energy in their homf&edominantly they did not notice any topics
they need to know more about in order to save gnerg

- In Karlsruhe, where only an initial survey coudd carried out with 47 tenants, the
level of information about environmental issuegy@neral was very high too. Now between
50-70 % of tenants felt well or very well informefispecially with regard to the heating
issues the reported everyday behaviour patterns wery environmentally conscious. The
tenants nearly always often turned the heating dowmff when opening the windows,
leaving a room unused or leaving the home for gdomperiod. At night they usually had low
temperatures.

- In Moulins, where also only the initial survey svaiealised, most tenants were
interested in an overview of their current heatangl energy consumption and in advice about
the best energy saving possibilities. Two thirdshef 23 respondents thought that their today
energy consumption is high or very high.

- In Angers at the end of the project only threaudsholds, who were using the
password protected internet portal, could partakénhe final survey. They logged in between
once a month and several times a week. They weneinterested in water and electricity
consumption and in real-time consumption figur@sadidition to that a self-assessment tool
was of interest.

The feedback received from the survey shows that abtivities from social housing
organizations to increase awareness of energy gaviave modified their behaviour. Also
tenants in the control group (who had no accessetwices, yet) have changed their
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behaviour. The survey also proved that tenantsvarg much interested in the services
offered, even though it can be used more effidietie future.

Tenants were very satisfied or satisfied with thevise provided. After the more in-depth
advice they felt (very) well informed about the usfethe heating system and the heating
controls.

Not all tenants had access to the Internet, andnitiel number of tenants connected to

services was not sufficient. During the projectigetipartners have found ways to reduce this
by offering the service through other channels.(paper versions SulL) or to increase the
connectivity of tenants by offering them hardwanrel assistance to connect to the internet
(LTA). NIHE decided to use Personal Digital Asses4®DAS) to bring the Self Assessment

Tool into tenants’ homes during routine housingtsiby Neighbourhood Wardens.

Individual consumption values vary very stronglyd¥actor of 6 — importance to reduce the
demand of the “high consumers” down to the averdgdl tenants.

Domestic hot water consumption: spread in dematitiwis similar to the heating but there
is no correlation between domestic hot water comdiom and the level of heating energy
consumption. Behaviour of the inhabitants in oa¢ i8 rather consistent (with exceptions): in
a flat, where the domestic hot water consumptionaitel is high in January, it will in general
be high also, say, in September then, a decreasmetimption is possible with EAS (VoWo0)

More in-depth advice to tenants was seen as arti@dli tool to change behaviour even
more.

The evolution in the tenant’s behaviour needs mlmeg term evaluations: Energy
consumption is routine behaviour, which - learnter takes place mostly unconsciously. In
order to achieve behavioural changes first of etlants need to be aware of their habitual
behaviour patterns. Only afterwards a new learpiragess can be started, supported by the
offered Energy Awareness Services. In doing sotdhget change of mindset includes two
preconditions — a fairly long habituation time aedough motivation on the part of the
tenants. The last-mentioned is much easier andessitd if economical incentives take
effect. From a social psychological point of vidve tsaving-money motivation is much more
behaviour-relevant than the environmental awaren®ss in terms of the project, tenants
could not always get the relevant cost feedbacladmse of the fact that the billing periods
covered more months than the tenant portals wengng.

The project, however, showed the importance olvegleinformation to change the behaviour
of tenants with respect to their energy consumptipremains to further explore the results
obtained in the years ahead also by taking accofutite huge development in this area. By
doing so, and by increasing the effort to maingaipport for tenants, they will persist in their
desire to change their habits to save energy.
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