Co-funded by the Intelligent Energy Europe
Programme of the European Union

Project Acronym: SAVES

Project Title: Students Achieving Valuable Energy Savings
Contract Number: IEE/13/719/S12.675836

Project Duration: 01/04/2014 - 31/03/2017

Deliverable reference number and title:

D3.3: Quantifying the behavioural
change and energy savings — Year 2

July 2016

Authors:
Marina Laskari University of Athens (UoA)
Graeme Stuart De Montfort University (DMU)
Richard Bull De Montfort University (DMU)
Joanna Romanowicz National Union of Students (NUS-UK)

Disclaimer:

The sole responsibility for the content of this report lies with the authors. It does not necessarily reflect
the opinion of the European Union. Neither the EASME nor the European Commission are responsible for
any use that may be made of the information contained therein.



Contents

EXECULIVE SUIMNIMATY woovvrerirnessrssessssesssssssessssessessessessssssssssssssssssssssssasssssssssssssessessesssssssssssssasssesssssssasssssssssssssssssassssessessnsssssnssnsans 6
R 00 (o T L (o o ) o DO OO OO PO OO STOPN 11
2.  Impact AsseSSMENt MethOAOIOZY ....cociereeereeeeessseseessesse s seessssssssesss s sssess s ssssssssssssssasesssases 13
2.1 Evaluation methOdO0lOZY OVEIVIEW ...t seesesenssee e ssssesss s s sssss s st ses s s 13
2.2 SEUAY METNOAOIOZY ..ouveureeeeuireeneeeessersesseessesseessessessessses s s ssses s s s s s bbb s bbb 13
2.2.1 ODJECHIVES curvreerriressessesssssssssssssssessssssssssssss s ssssssessss s sssssssss s s ssss s s s st s s s s sanssas 13
2.2.2 The SAMPIING fTAIME.....cc ittt iees et e ess e s b s bR s R bbbt 14
2.2.3 STUAY DESIZN.oureuierrereererseesseessessssssssessess s sssess s sss s s s s s R R R s e n R R 14
W2 3 D - = 01 U=Tot U ) o V0NN 15
2.2.5 STUAY Variables. ..ot isess et sss e s s esse s s s R s 16
2.2.6 DAta ANalYSIS...uiuiemririsssssinsssssnssssssssssssss s s sssssss s s s R R s 18

3. Energy data analySis & FESUILS...... e reereeeesseesses e isessessse s sss s s ssse s sss s bbb s e 20
3.1 EUTOPE W@ SAVITIZS...curruieurereeuseeeessessesseessessesssesssessssssessesssessssssessassss s s sssssssessse s sssessasssesassssssssessassssasssssssssasssasesns 20
3.2 COUNLTY SPECITIC SAVITIZS euureurererrersreesseessesssseesssesseesssessse st sesssesssssssssesssesssssssesssasssesssessssssssssssssssss s sasasssasssessssssans 20
3.3 Dormitory provider SPECIfiC SAVINES ....cwrrirereeneerreesesseessssseessesssesssessss s ssssssssssssssss st sassssesssssssssssssasesns 21
3.4 CONLIOL GrOUP SAVINIZS covurreusrerseerersesssessseessessssessssessessssesssesssesssesssesssssssssesssssssssssesssasssasssessssssssssssessssssssssasasssesssessssssnss 22
4. Questionnaire analysis and FESUILS ... s s sssssssssns 23
T YLy Ty 0100 o Y ¢ L ORI 23
4.2 Results: Dormitories implementing Student SWitch Off........oonrnenenecneesee s 24
4.2.1 ReSPONAENT CHATACTETISTICS couvrureeueeseesreeeessessesseesressesssesssessessssssessse s ssse s s s st s s s s s s s nasesnnies 24
4.2.2 LIFESTYIE ettt et tees et et ess s es s e s s RS £ R R R SRR AR Rt 25
4.2.3 (Perceived) level of iNfOrmation ... ssssssssssssssssssssssssns 26
4.2.4 EDNIEIZY QWATEIIESS ..veureuesresressessessessessessessessesssssssssssssssessessessessessessesses sessss sessssssssssssssssssessessessessesssssessssssssessssssssnsaes 28
4.2.5 Habits and PracCtiCeS .. sssssssss s ssssssssssssssssss s sssssssssasssssssssssssssssssssssssssssssssns 30
4.2.6 Behavioural NteCEAENES. ... seeeseessessss s sssess st sssssss s s s sssasssess s sssssssss s sssases 33
4.2.7 Determinants Of ENEIZY SAVIIIZ ... .o crenreueereeseessesseessessesssesssessssssesssssssssssssssssssessssesssssssssssessssssssasessassnes 36

4.3 Results: Comparison With CONIIOl GrOUP ...cercreeeneereseerserssessess e sesessssssesses s ssesssesssesssssssssssssssssssanes 40
4.3.1 ReSPONAENT CHATACTETISTICS couueueeueuseesreeeessersesssessesseessessessssesssssessse s s s s s bbb s s s s bbb nnaes 40
4.3.2 LIFESTYIE et eesse s et s s b ees s s s R R R R SRR R R i 42
4.3.3 (Perceived) level of iNfOrmation ... 42
4.3.4 EDNIEIZY QWATEIIESS .uveureuresressessessessessessessessessessssssssssssssssssessessessessessessessessss sessssssssssssssssssessessessessessessessssssssessssssssnsaes 43
4.3.5 Habits and PracCtiCeS . sssssssssssssssssssssssssssssssssssssssssssssssssssssssns 44
4.3.6 BehavioUral aNteCEAENES. ... seeeseese s s sssess st sessssssss s s s s st s s ssss s s s ssases 46
4.3.7 Determinants Of ENETZY SAVIIIZ ... .o reneueereereessessesssesesssesssessssssesssssssssssssssssssassseasssssssssssessssssssasessasanes 48



5. Study of retention of behaviour when moving into private accommodation ..........onereenseereennenn. 51

5.0 RESUILS oottt ees s st s e e s bR RS s e SER R RS R R R R R 51
6.  SUMMATY Of MAIN fINAINZS..oveereeerreiereereereersers s es st es s bR R e 55
6.1 FINAINGS ON ENETZY SAVIIIE «.eueurrerreureenrereesseeseessessesseessessesssessssssessessse s ssssssssssassss s sssesssssse s ssssssessassssasssssssssasssasesns 55
6.2 Findings of pre- post-iNterVENtiON SUIVEY .......eesreeesmeemeesssesseessessesssesssesssesssssssssessssssssssssssesssessssssssssass 55
6.3 Findings on retention of DENaVIOUI'S SUTVEY ...t essss s ssessssssss s sssssssssssssssesns 60
Appendix A - Follow-up questionnaire survey (UK VEISION).....courenrerneeseessesernsessesssseessessssssesssssessssssesssees 61
Appendix B - Changes to the follow-up questionnaire survey in YEar 2.....eeeeeeeesssesssessseeseees 65
Appendix C - Variables from behaviour change theory and models........cconrnieeneneenneneeseenseeseeeessenees 66
Appendix D - Questionnaire survey for the students that have moved out of dorms (UK version).......67

List of figures

Figure 1 OVerview Of the SAVES PrOJECT ... seissessessse s sseesssessss s ssssssssssssss s sssssssessss s ssssssssssssanesns 11
Figure 2 Opinion about energy saving efforts in future lifestyle (total Sample) ......ooenmeerneeneenneenneeneens 26
Figure 3 Mean values for perceived level of information on personal energy use (total sample and per
COUINEIY) ovuriruerusessesssssesssssesssessesssessssssessessss sesesssssass s sase s sssesses s sS4 sae s s RS AR RS R bbb 27
Figure 4 Mean values for perceived level of information on ways to save energy (total sample and per
COUINETY ) ocureuueuseesseeseessesseessesssessesssesssessessessse s s EseesseEuse s eEseeEseEsse e R £ AR S £ R AR RS LA 4AE R AR R EAAEE S £ AR R AL A e AR E R R A seE st b s b e b s 28
Figure 5 Mean values for increase in awareness of impacts (total sample and per country)......cccceneee. 29
Figure 6 Main sources of information that have contributed to the increase of energy awareness (total
T 1101 0] 1) PSPPI 29
Figure 7 Mean values for frequency in which energy saving actions are performed (total sample)......31
Figure 8 Mean values for behavioural antecedents (total SAMPIE)......ccucureeereeneereernerernserseeneesesseseesseesseeseeseens 33
Figure 9 Reasons for being more energy conscious (total SAMPIE) ......cerereernrernmermeesseeesmeeseesseesseesssessessseees 37
Figure 10 Reasons for being less energy conscious (total SAmMPIE) ......ccrereneernrernmerneeneeesseeeesssesseesssessessseees 39
Figure 11 Opinion about energy saving efforts in future lifestyle (treatment and control group) ......... 42
Figure 12 Mean values for perceived level of information on personal energy use (treatment and control
BT OUP ) trvureuueeueeseessesssesseessessesssesseessssssessesssesseessessasssesssessssssessessseasesseessessesuseseessessetssesasesseEssesseessebanesseEanetsessrebeeR b et seb e ab s b ateees 43
Figure 13 Mean values for perceived level of information on ways to save energy (treatment and control
EIOUP) teureuseerserssesssesssessseesssessseesseessessssesssesssesssessssessseessesssessssesasesssesssessseessseessesssessssesanesssesssessseessseesseesseessse e s s sasssens e sssessssssssesaes 43
Figure 14 Main sources of information that have contributed to the increase of energy awareness
(treatment aNd CONEIOL GIOUP) .. ieriucesrereesreesresseessessasssessesssessessesssessesssesssessessse s srssessas s s s b st sesasebse s b st s s nbanees 44
Figure 15 Mean values for frequency in which energy saving actions are performed (treatment and
[ol0) o Un 0] I o4 0101 ) 00O 45
Figure 16 Mean values for behavioural antecedents (treatment and control group).......ceeesseesseesreees 46
Figure 17 Reasons for being more energy conscious (treatment and control group).........eoenereennenns 49
Figure 18 Reasons for being less energy conscious (treatment and control group) .......ooeeseesseereennenns 50
Figure 19 Change in energy awareness as a result of the SSO campaign ......c.ccuecneeoreenernrenseeseessecrnsesssenneees 51
Figure 20 Actions taken as a result of the SSO campaign while living in dorms ........ccoeeneerseeneenneesneeneens 52
Figure 21Maintenance of SSO energy saving actions in private accommodation.........oeeenseenseeneees 52
Figure 22 Reasons for continuing to take the SSO energy saving actions.......ccouemeeereeseenmeeseesesseesseessesseessenns 53
Figure 23 Mean values for frequency in which energy saving actions are performed (follow-up survey
respondents and respondents that now live in private accommodation) ... 53



List of tables
Table 1 Country specific and total MWh, percentage and carbon dioxide savings calculated from meter

TEAMITIZS. c1euevueuseesreeseeuseteess e s seesse s eessesseesse s s s bR e SRR Ex LSS £ AR E AR SRR AL EHAE AR LR AR A s R AR bR E s 6
Table 2 Changes in energy saving behaviours (country and project level) ... nnnenecnseenseeseesseenne. 7
Table 3 MWh, percentage and carbon dioxide savings in the control and treatment groups ........ccoecseeene. 8
Table 8 SUIVEY FESPOMNSE TALC..uuiuririessrssnesrsssesssssssssssssssessssssssssssss s s st s s st ses 24
Table 9 Universities and dormitory providers participating in the SUIVEY.......oeoneeseenneeseensesseeseeseeenss 24
Table 10 Respondent demographics (fOllOW-UP SUIVEY)....cnrereenrernerseeseessessessessse s sssssssssssssesssessssssssssenss 25
Table 11 Energy saving efforts in future lifestyle (PEr COUNTIY)..oeneenmeenreseesseernsersessseesseesssessssessseseesnes 27
Table 12 Mean values and standard deviations for perceived level of information on personal energy
use (total SAMPIE AN PET COUNEIY ) w.uueuiereurerurereesreeseesseseesseessessesssessssssessasssesssssssssessessse s sssessassse bbbt sasasessasnbneaes 28
Table 13 Mean values and standard deviations for perceived level of information on ways to save energy
(total SAMPLE AN PET COUNLIY) ovueeieurerreeseereessessseserssessasssessesssessessesssessesssesssessessse s sessesset s s s b st s b ee s b et bbb baees 29
Table 14 Mean values and standard deviations for increase in awareness of impacts (total sample and
PET COUNETY ) covuvureenessesssessssssessssssessssssessasssesssssssssssssesssessssssessessseenesssssssssesssessssssessassnsane s sssessessss s ssns s s sane s sssessessnsssssnssnssnns 30
Table 15 Main sources of information that have contributed to the increase of energy awareness (total
SAMPIE ATUA PET COUNEIIY ) curreuiurrenreereeusesseesseessessesssessasssessasssesssesssessessessse s sessessasssese s Esnes s Ease bR R seEsaE s s ane bR are b seb e nb s b ntases 31
Table 16 Mean values and standard deviations for the frequency in which energy saving actions are
PETfOrMEd (PEI COUNTIY) cuurirririrurerrmssresssssssssessssssesssssssssessssssesssssssssesssesssssssssasssasssssssssssessss s ssssssasssssasssssssssssassssssssnssnssnns 32
Table 17 Mean values and standard deviations for personal norms items (total sample).......oerrnnenns 34
Table 18 Mean values and standard deviations for personal norms items (per Country).......o. 35
Table 19 Mean values and standard deviations for ascription of responsibility item (per country).....35
Table 20 Mean values and standard deviations for awareness of consequences item (per country)....36
Table 21 Mean values and standard deviations for attitudes items (per COUNIY) ...cunemenersnessenneenns 36
Table 22 Mean values and standard deviations for perceived behavioural control items (per country)
........................................................................................................................................................................................................... 36
Table 23 Mean values and standard deviations for emotion item (Per COUNLIY) ...oovenereermeereeserseesseesseanes 37
Table 24 Mean values and standard deviations for role beliefs item (per country).......en. 37
Table 25 Reasons for being more energy conscious (PEI COUNTIY) cuvrrememeseeseesmesesssesssessssesssessssesseesnes 38
Table 26 Reasons for being less energy conscious (PEI COUNTIY) wuereemeemeesseesseessesesssesssesssessssesssesseesnes 40
Table 27 Respondent demographics (fOllOW-UP SUIVEY ) ... ereenrernerseeseessessessssss e ssssssssssssesssessssssssssenss 42
Table 28 Mean values and standard deviations for increase in awareness of impacts (treatment and
CONETO] GTOUP) tirureruressmersesserasesssesssssesssssssssssssssssesssssssesssssasssssssssssssssssessss esssssssassss sesssssessssasass st ssssssssse s st sss s sassss s sssesssssasaneses 45
Table 29 Mean values and standard deviations for the frequency in which energy saving actions are
performed (treatment and CONLIOL GIOUP) . e reeereernerressseesseeesessssesssessessesssesssesssessssessssesssssssssssesssasssasssesssssssss 46
Table 30 Mean values and standard deviations for personal norms items (treatment and control group)
........................................................................................................................................................................................................... 47
Table 31 Mean values and standard deviations for ascription of responsibility item (treatment and
[ol0) o U0 0] I o4 0101 ) 0P 48
Table 32 Mean values and standard deviations for awareness of consequences item (treatment and
CONEIOL GIOUP) teurrereeuerueeuseessessesssesseessessessseseessesssessesssesssessessessseeess e saes s £ ERsEEseE AR EAnEE S £ R R e A HeE AR R seE e eb s b nt e s 48
Table 33 Mean values and standard deviations for attitudes items (treatment and control group)...... 48
Table 34 Mean values and standard deviations for perceived behavioural control items (treatment and
(ol0) o Un 0] I o4 0101 ) TP 48
Table 35 Mean values and standard deviations for emotion item (treatment and control group)......... 49

Table 36 Mean values and standard deviations for role beliefs item (treatment and control group)...49



Table 37 Mean values and standard deviations for the frequency in which energy saving actions are
performed (students now living in private accOMMOAAtioN) ......coueeereeneeereeseereeserseesseessesserssesseesss e ssssssseseenes 55



Executive Summary

Student Switch Off (SSO) is an inter-dormitory energy-saving competition run in 17 different university
housing providers, housing 24,976 students in five countries over the academic years 2014/15 and
29,870 in 2015/16 respectively (54,846 students in total over two years). Through a series of
engagement activities and instruments students are enabled, empowered and motivated to save energy
in their dormitories as a result of change in their energy behaviour.

SAVES evaluation assesses the effectiveness of the Student Switch Off campaign by both monitoring
energy savings and human factors determining energy use. The approach and methods that have been
used to conduct the impact assessment of the Student Switch Off campaign rely on the approaches and
methods described in the common ICT-PSP methodology for Impact Assessment.

This report presents an overview of the Student Switch Off evaluation methodology and the resulting
energy savings and quantifiable behaviour changes relating to energy conservation that could be attributed
to the project. The evaluation period is the academic year 2015-2016.

ENERGY SAVINGS

Monitored data for 2015-16 was collected and compared to the baseline data to find out how much energy
was saved during the academic year that the Student Switch Off campaign was run and could therefore
be attributed to the energy saving actions performed by students. Analysis was performed at project level,
country level, and at dormitory provider level. Analysis of a control group located in Linkoping, Sweden,
was also performed. Where dormitories were electrically heated or cooled, degree day analysis was
performed. Where data for a month is missing or erroneous, it was extrapolated based on the average of
the data available for other months.

In 2015-16, 2,547 MWh (over 2.5 GWh) of electricity were saved across all the participating countries
compared to the baseline. This 8.8% saving equates to over 1,107 tonnes of CO2 emissions. Most absolute
savings were achieved in the UK (1,690 MWh, 908 tonnes CO2), the greatest percentage saving was
achieved in Cyprus (41.2%). Greece reported the lowest savings both in absolute terms (15 MWh, 10.79
tonnes CO2) and in percentage terms (0.9%).

Table 1 shows the breakdown of savings across all participating countries. Whereas in some countries
there were high energy savings (e.g. Sweden), their carbon dioxide savings were very low because of the
low carbon conversion factor (attributed to a clean electricity grid).

Table 1 Country specific and total MWh, percentage and carbon dioxide savings calculated from meter
readings

Klij:gizeodm Sweden Lithuania Greece Cyprus TOTAL
Baseline (MWh) 20340 2706 4153 1661 244 29104
Usage (MWh) 18650 2377 3739 1646 143 26556
(Elf,‘lf,:/ah‘;mated saving 5 244 12 0 0 260
Total saving (MWh) 1690 330 413 15 101 2548
% saving 8.3% 12.2% 9.9% 0.9% 41.2% 8.8%
CO: savings (tonnes) 908 6 109 11 73 1,107

EXTRAPOLATED SAVINGS

The majority of the savings were calculated based on direct meter readings. In a number of cases where
data was missing or erroneous, savings were extrapolated based on average savings per student per day
to ensure that all savings are included. Extrapolated savings account for 10.2% of total reported energy
savings. Only 0.9% of reported CO2 emissions were from extrapolated data. This is because most of the
extrapolated savings were recorded in Sweden and Lithuania where CO2 emissions factors are relatively
low.



BEHAVIOUR CHANGE

All students in participating dormitories were encouraged to complete an incentivized online baseline
survey (pre-intervention) at the start of the academic year, and a follow-up survey (post-intervention)
closer to the end of the academic year. Only students that responded to the baseline survey could
participate in the follow-up survey in order to be eligible for the pre- post- comparison evaluation. The
survey was circulated in all the participating dormitories and in the control group in Linkoping, Sweden.

Almost one third of total respondents lived in dorms of their current dormitory provider/university the
previous academic year. At country level this is mostly the case for Cyprus (73%), Greece (67%), Lithuania
(60%) and Sweden (59%). These residents are more likely to have heard of or been involved in Student
Switch Off the previous year. For 93% of the respondents in the UK this is the first year that the students
are living in dorms of their current dormitory provider /university.

The findings of the questionnaire survey analysis are indicative of the impact that the Student Switch Off
campaign has had on students and that has led to the reported energy savings.

Out of the six targeted energy saving actions an increase is observed in the frequency that the less known
energy saving actions are performed, namely putting a lid on pans when cooking and boiling only the right
amount of water. The changes are statistically significant for both behaviours. In individual countries
significant increases in frequency that an energy saving action is performed are found that a lid is put on
pans when cooking (in Cyprus and Sweden) and that the right amount of water is boiled with the kettle
(in Greece and the UK).

Table 2 Changes in energy saving behaviours (country and project level)

Action Cyprus | Greece | Lithuania | Sweden | UK | Total
Switch off lights in empty rooms -2% 0% -4% 0% 0% -1%
Avoid leaving electronic equipment on 6% 7% 2% 3% 1% 2%
stand-by

Put a lid on pans when cooking *16% 9% 0% *5% 3% *49%p
Boil the kettle only with the amount of water o %170 %*.Q0 o G0 %20
you intend to use 14% 17% 8% 3% 6% 3%
Put an extra layer on before deciding to turn 40 X150 20 10 o o
on the heating 4% 15% 3% 1% 1% 0%
Open windows before deciding to use a 2% 6% 1% 1% 0% 0%

cooling device or system
*statistically significant

Overall, the energy awareness of students on what they can do to save energy in their dormitory has
increased by “a little”. The biggest increase in energy awareness is reported from Greece and the smallest
from Lithuania.

Indicative of the increase in awareness is the large proportion of respondents that intend to do about the
same to save energy when they move into private accommodation and will be paying for their own bills.
In Sweden, the highest proportion of such students is found.

The top three sources of information that helped increase the energy awareness of respondents are: the
Student Switch Off campaign; family and; an article they have read or a documentary they watched.
Student Switch Off is in the top three most influential sources of information in all individual countries.

At the end of the academic year, respondents think more that saving energy means they have to live less
comfortably. This change in attitudes has a negative meaning as it implies an increase in the level that
respondents think that saving energy means they have to live less comfortably. In emotions no change is
found. In all other items a change with a positive meaning is observed (personal norms, ascription of
responsibility, awareness of consequences, perceived behavioural control, role beliefs).

At country level, a significant increase in the feeling of moral obligation to save energy (personal norms)
is observed in Greece. In Greece and in Sweden a significant increase in the ascription of responsibility for
climate change is also found. A somewhat statistically significant increase in awareness of consequences
from energy consumption is observed in Sweden (treatment group). In the UK a statistically significant
increase is observed in the level that respondents think that saving energy means they have to live less
comfortably (attitudes). A statistically significant increase in the role belief that as residents of dormitories
respondents should be more concerned about their energy use there is observed in Greece, while a
somewhat significant change towards the opposite direction is observed in Lithuania.



The fact that it is a habit adopted from home is in the top three reasons for saving energy in all countries.
The second and third reason varies between countries. In Lithuania, Sweden and the UK “it saves energy”
and “it's the right thing to do” are the other two top reasons for being more energy conscious. In Cyprus
they are it saves energy” and “it makes me feel good about myself” while in Greece the other two top
reasons are " it helps reduce global warming” and "“it makes me feel good about myself”.

The top reasons for being less energy conscious vary between countries. Therefore, a common trend
cannot be identified. Only the lack of energy consumption feedback has a common ranking in all countries.
Building structure and systems is in the top three reasons for all countries except for Lithuania. A difference
in the ranking of top reasons is also found between the baseline and follow-up survey responses in
individual countries. However, lack of energy consumption feedback was in the top three reasons for being
less energy conscious in the baseline survey in all countries as well. In the baseline survey limitations in
the building structure and it's systems was in the top three reasons for Sweden only.

COMPARISON WITH CONTROL GROUP

Energy savings and questionnaire survey results from the control group -Studentbostdder in Linképing-
were compared against the results of the treatment group in order to provide insight as to whether savings
and behavior change achieved in the treatment group are significant and can be attributed to the Student
Switch Off campaign. Only the Swedish SAVES dormitory providers (SGS and SSSB) were selected as the
treatment group in order to be as similar as possible to the control dormitory buildings in ways that could
affect energy use and energy related behaviours of the residents such as climate, architecture and lifestyle.

Differences between the two groups are determined through statistical comparison. Propensity score
matching was not used for the matching of the two groups because energy data is per building and not
per student.

Energy savings

Some energy saving at the level of 1.2% were reported in the control group, however, more energy was
saved in the dormitories that had Student Switch Off intervention (12.2% savings).

Table 3 MWh, percentage and carbon dioxide savings in the control and treatment groups

Control group Treatment group (with adjustment)
BASELINE (MWh) 3332 2706
Usage (MWh) 3292 2377
Reduction (MWh) 39 330
% change 1.2% 12.2%
CO; savings (tonnes) 1 6

Sample characteristics

Ideally, demographic characteristics of the respondents of the two groups should be as similar as possible
in order to act as a form of matching. Nonetheless, significant differences are found in the demographic
characteristics of the two groups. Only in gender the differences are not significant. In age, nationality,
level of education and subject of study the differences between the two groups are significant.

Behaviour change

Overall, changes are observed in both the treatment and the control group. The level of change is indicative
of the results for energy savings; change is found in both the treatment and the control group, but the
change is more positive in the treatment group.

The proportion of respondents from the treatment group that think that they will be doing about the same
to save energy when they move out of dorms is higher in the treatment group. A very small number of
respondents of the treatment group also think that they will be doing a bit less. A higher proportion of
respondents from the control group think that they will be doing more to save energy when they move out
of dorms. The results either suggest that the respondents of the treatment group are doing enough already
to save energy and intend to continue this behavior when they move into private accommodation or that
they are not doing enough but intend to do more when they move out of dorms.



In the treatment group a slight increase is observed in the perceived level of knowledge of what
respondents personally consume in their dorms while for the control group a slight decrease is observed.
The level of knowledge is at similar levels in the two groups and close to “badly informed”.

An increase is found in the level of information on what respondents can do to save energy in their
dormitory in both the treatment and the control group. This change, however, is larger for the treatment
group.

An increase in energy awareness on what respondents can do to save energy in their dormitory is reported
from respondents in both groups. Differences in the mean values between the two groups are not
statistically significant but the reported increase in the treatment group is greater than in the control
group.

The top two sources of information that helped increase energy awareness are common between the
treatment and control group. Those are: an article/documentary and family. The Student Switch Off
campaign is the third most influential source of information for the treatment group with 40% of the
respondents selecting it. Only 2% of the control group were influenced by Student Switch Off.

In the treatment group a statistically significant increase is observed in the frequency that a lid is put on
pans when cooking. In the case of the control no statistically significant increase is observed for any of the
targeted energy saving behaviours. However, a statistically significant decrease occurred in the frequency
that lights are switched off in empty rooms.

A common trend is observed in the mean values for the items of behavior change theory and models
between the two groups. However, changes observed in the treatment group appear to be greater than
the ones in the control group for the majority of variables. Significant changes are observed in some of
the items in both groups, but are more positive and more profound in the treatment group. Significant
changes are observed only in the treatment group in two variables. A significant increase is observed in
the ascription of responsibility for climate change and in awareness of energy consumption contribution to
climate change.

The top two important drivers of energy consciousness are common for the treatment and control group.
Those are: it’s a habit adopted from home and it saves energy. The third most important reason is different
for the two groups. In the treatment group the third most important reason is “it’s the right thing to do”,
while in the control group it’s “it helps reduce global warming”. These reasons were the top drivers of
energy saving in the baseline survey as well in both groups. The least important reasons for being more
energy conscious are common for both groups and are those associated with other peoples’ opinion
namely: fitting in with other residents of the dormitory, other peoples’ approval and someone else asking.
Overall, no significant differences are observed in the ranking of drivers of energy consciousness in the
control group. The differences are at the level of 0% to 3%. In the treatment group the level of change is
higher for a number of items in the list. The proportion of students selecting "“it saves energy” has increased
by 5%, while for those selecting "“it’s the right thing to do” it has increased by 7%.

The three most important barriers in energy saving are common between the treatment and control
groups: lack of energy consumption feedback; structural/system limitations, and; energy saving does not
save them money. These three reasons were the top three reasons in the baseline survey as well for the
treatment group while in the control group lack of inspiration from the dormitory management was in the
top three reasons instead of structural/system limitations. The least important reasons for being less
energy conscious in both groups are sustainable living not being for them, fear of being made fun of and
lack of inspiration from the university/college to act in an energy saving manner. This trend remains
unchanged from the baseline survey for both groups. Overall, no significant differences are observed in
the ranking of drivers of energy consciousness between the two groups in any of the baseline or follow-up
survey.

RETENTION OF ENERGY SAVING BEHAVIOURS WHEN MOVING OUT OF DORMS

A questionnaire survey was also conducted with students who lived in participating dormitories in 2014/15
but moved into private accommodation in 2015/2016. The aim of this survey was to help identify whether
the energy-saving actions established during their time in dormitories have been carried forward. The
findings suggest a significant impact from Student Switch Off on respondents while living in dorms and a
retention of the energy saving habits in their current lives outside dorms.
e When living in dorms the awareness on how to save energy increased as a result of
information/posters/messages students received from the Student Switch Off campaign for 68%
of the respondents



Seventy per cent of respondents took action to save energy as a result of the SSO campaign last
academic year.

From the 70% of respondents that took action to save energy as a result of the SSO campaign
last academic year almost all of them (99% of respondents) continue to take those actions in their
current life.

The majority of respondents (74% of respondents) continue to take energy saving actions in their
current lives to save money. A large number of respondents also continue to take the energy
saving actions because they have gotten into the habit of saving energy (56% of respondents)
and to take personal action on climate change (48% of respondents). Encouragement from
flatmates and saving time are not popular reasons for taking energy saving actions (3% and 6%
of respondents, respectively).

The frequency in which respondents take the six energy behaviours targeted by Student Switch
Off are similar to that of students living in dorms. No statistically significant differences are found
between the two groups of respondents for any of these behaviours.

The behaviours applied at the highest frequency are those of switching off lights in empty rooms
and opening windows for cooling through ventilation. The behaviour applied least frequently is
that of avoiding leaving electronic equipment on stand-by.
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1. Introduction

Student Switch Off (SS0O) is an inter-dormitory energy-saving competition run in 17 different university
housing providers, housing 24,976 students in five countries over the academic years 2014/15 and
39,870 in 2015/16 respectively (54,846 students in total over two years).

Through a series of engagement activities and instruments students are enabled, empowered and
motivated to save energy in their dormitories as a result of change in their energy behaviour.

The project encourages any action that can help save energy with specific attention given to six energy
conservation actions:

e Switch off lights

e Switch off appliances

« Don't overfill the kettle

e Put a lid on the pan when cooking

«  Put on more layers, not the heating

« Try ventilation through open windows before using a cooling device.

This report sits within Work Package 3 and has been developed according to the requirements and services
that have been defined and developed in previous work packages (see Figure 1). It presents the energy
savings and quantifiable behaviour changes relating to energy conservation that could be attributable to
the project.

WP4
Communications

WP5
WP2 Student WP1 _ 5
Eﬂgagement @ Man agement % DlSSEmlnatl on

WP3 Data,
Monitoring and
Evaluation

Figure 1 Overview of the SAVES project

The evaluation methodology aims to provide proof for the achievement of some of the project’s most
important objectives:

* 8% average reduction of electricity usage, compared to baseline year, across participating dormitories

e 4.23GWh electricity-savings (1,479 tCO,e / 363toe) achieved, compared to baseline year, across
participating dormitories, over both academic years

e Quantifiable behaviour change delivered in students, with 10% swings on target behaviours (e.g.
students switching off the lights when not in use) between surveys. Ninety percent of students state
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they have carried forward the energy-saving habits learnt in the project into private accommodation
once they have left dormitories

2.85 GWh estimated energy savings (998 tCOe/year / 245 toe) from students carrying forward their
energy-saving habits into private accommodation.

12



2. Impact Assessment Methodology

While technical efficiency improvement in energy use remains a key way of curbing greenhouse gas (GHG)
emissions, there is concern about whether this approach is, on its own, sufficient to counteract the growing
impact of human actions. Work to investigate this has found that energy efficiency improvement measures
can have mixed effects unless they are also accompanied by adjustments in human behaviours!. As a
result, the SAVES evaluation will assess the effectiveness of the Student Switch Off campaign by both
monitoring energy savings and human factors determining energy use, as this “may increase our
understanding of the success or failure of intervention programs”2.

This section details the approach and methods that were used to conduct the impact assessment of the
Student Switch Off campaign in Year 2 (academic year 2015-16) of implementation.

2.1 Evaluation methodology overview
The effectiveness of the Student Switch Off campaign is evaluated through the level of achieved:

a) Energy savings
b) Behaviour swings
c) Retention of behaviours when moving out of dorms

These are estimated with the help of the following means:
1. Baseline energy use

Consumption data collected at each dormitory in the baseline period will be used to establish consumption
models. Baseline energy data are pre-intervention consumption data. These may be utility bill data or
metered data.

2. Monitored energy use

All dormitory providers are required to monitor their energy consumption. Many have automated meter-
reading (AMR) systems in place whilst others are still manually reading meters. To that end, for the
purposes of this baseline manual data has been gathered.

3. Baseline questionnaire survey

All students in participating dormitories will be encouraged to complete an incentivized online baseline
survey before their local energy-saving competitions are established, so we can identify existing energy-
saving attitudes, behaviours and habits (September 2014; September 2015).

4. Follow-up questionnaire survey

All students that completed the baseline survey will be encouraged to complete a follow-up survey close
to the end of the academic year (May 2015; May 2016). Pre- and post-competition surveys will be analysed
to identify attitudinal, behavioural and habitual changes relating to energy conservation that could be
attributable to the project. A copy of the questionnaire survey is found in Appendix A.

5. Questionnaire survey for students that have moved out of dormitories

In the second year, questionnaire surveys were conducted with students who lived in participating
dormitories in 2014/15 and moved into private accommodation to identify whether the energy-saving
actions established during their time in dormitories have been carried forward. A copy of the questionnaire
survey is found in Appendix D.

t L Adua, ‘To Cool a Sweltering Earth: Does Energy Efficiency Improvement Offset the Climate Impacts of
Lifestyle?’, Energy Policy, 38 (2010), 5719-5732
2 W Abrahamse and others, ‘A Review of Intervention Studies Aimed at Household Energy Conservation’, Journal

of Environmental Psychology, 25 (2005), 273-291 (p. 283)

13



2.2 Study Methodology

2.2.1 Objectives

The evaluation methodology will provide proof of the achievement of the following project targets:

« 8% average reduction of electricity usage, compared to baseline year, across participating
dormitories

e 4.23GWh electricity-savings (1,479 tCOze / 363toe) achieved, compared to baseline year, across
participating dormitories, over both academic years

e Quantifiable behaviour change delivered in students, with 10% swings on target behaviours (e.g.
students switching off the lights when not in use) between surveys. 90% of students state they
have carried forward the energy-saving habits learnt in the project into private accommodation
once they have left dormitories

e 2.85GWh estimated energy savings (998tCO2e/year / 245 toe) from students carrying forward
their energy-saving habits into private accommodation

2.2.2 The sampling frame

The sampling frame for the calculation of energy savings consists of dormitory buildings used as
university student accommodation in five different European countries: Cyprus, Greece, Lithuania,
Sweden and the UK. Where possible, control buildings (control group) will also be considered for each of
the participating countries.

The sampling frame for questionnaire survey consists of students living in student accommodation in five
different European countries: Cyprus, Greece, Lithuania, Sweden and the UK. Where possible, a control
group will also be considered for each of the participating countries.

For the questionnaire survey involving the students that have moved out of dorms the second year of the
campaign the emails of the respondents to the follow-up survey of year 1 will be used.

2.2.3 Study Design

The most suitable design approach for behaviour based efficiency projects is the Randomized Controlled
Trial (RCT) approach where participants are randomly allocated to treatment and control groups. The
RCT approach is not feasible in this project; therefore, depending on the availability of a control group,
the following two approaches will be used to determine the impacts of the competition:

a) the pre-post energy use method
b) the matched control group method.

A. Pre-Post Energy Use Method

In this approach, the energy use of participating buildings is compared to their historical energy use
(pre-competition energy use). Pre- post-comparison will also be performed for all of the identified
independent variables measured through the questionnaire survey meaning that each building is its own
non-random control group.

A simple pre-post comparison without weather and occupancy adjustments is not recommended, and will
be used only where baseline energy data are not available.

B. Matched Control Group Method

Controls will not be selected by random sampling, but rather by matched sampling. The idea is to choose
control dormitory buildings which are as similar as possible to treatment dormitory buildings in ways that
could affect energy use and energy related behaviours of the residents. As a result, groups should be
similar in, as much as possible, the following ways:

+ Resident characteristics:
o Demographics. Demographic profiles should be similar.
o Studies. Group should be taking similar courses/subjects to those of the treatment group as
these affect their energy-related knowledge and skills.
¢ Green initiatives:

14



o Past green initiatives. Both groups should either have or not have been involved in energy
saving initiatives during the baseline period.

o Future green initiatives. The control group should not receive any energy saving intervention
(building renovation or information campaign on energy saving etc) for the entire duration of
the SSO competition (monitoring period).

For each control dormitory building the following energy consumption data should be available:

» Historical electricity consumption data for academic year 2013/2014, preferably monthly (or
even shorter interval) data.

«  Electricity consumption data for academic year 2014/2015, at same or shorter time intervals as
for the historical consumption data.

Residents of the control group dormitory buildings must also take part in the pre- and post-competition
questionnaire surveys.

2.2.4 Data Collection

2.2.4.1 Data Requirements

For both approaches data requirements are the same. Where the matched control group method is
followed data should also be provided for the control group in order to help determine changes attributed
to the service, and whether the treatment and control group are comparable in their observable traits.
For each of the dormitory buildings (treatment and control group) the following data are required:

1. Monthly total electricity use data (kWh):

a) For the baseline period (at least twelve months prior to the establishment of the
competition). These may be utility bill data or metered data.

b) For the monitoring period (monthly, or shorter interval data, for the period that the
competition took place in the dormitory). These should be monitored data. Where meters
have not yet been installed, but also for the case of the control group, data may come
from utility bill data.

2. Degree Days for the time period considered for the energy data (i.e. weekly, monthly, bimonthly)
3. Occupancy data. Energy use and savings will be presented as kWh/resident.
4. Questionnaire survey data

a) Demographics

b) Energy related lifestyle and information levels

c) Socio- Psychological

d) Habits.

2.2.4.2 Instruments and procedures

Energy information sheet

An energy information sheet template is provided to help collect energy consumption, degree day and
occupancy data for the baseline and monitoring period (see Appendix D). The template also allows for
the inclusion of notes related to major infrastructure change that may affect electricity usage. This
information is collected by the dormitory managers.

The questionnaire survey
The questionnaire survey for the students living in dorms contains questions covering the following
topics, and is common for both the baseline and follow-up survey:

 Demographics. To determine the basic demographic characteristics of the sample namely: age,
gender, nationality, subject of studies and level of studies.

« Energy related lifestyle and information levels. To determine the (self-reported) existing energy
related knowledge but also the current energy related lifestyle and intention to change it.

+ Psychological, Social and Behavioural aspects. To identify drivers of pro-environmental

behaviours.
« Habits. To identify behaviour patterns and opportunities for promoting energy efficiency.
«  Opportunities for energy saving. To identify incentives and barriers for energy saving.

A copy of the questionnaire is found in Appendix A.

The questionnaire survey for the students that have moved out of dorms the second year of the
campaign covers the following topics:

+ Impact of Student Switch Off campaign while living in dorms.
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+ Retention of energy saving behaviours adopted through Student Switch Off in private
accommodation.

The questionnaire surveys were translated in all participating country languages (English, Greek,
Lithuanian and Swedish). An online version was created for each of the translated versions with the help
of SurveyMonkey software3.

The link to the online surveys was circulated to students via email. The baseline survey was circulated at
the beginning of the academic year and before the launch of the competition (pre-intervention), while
the follow-up survey was performed closer to the end of the competition and end of the academic year
(post-intervention). The questionnaire survey for the students that live in private accommodation was
circulated close to the end of the first semester.

The target response rate for the baseline survey was 15%, while a 15% response rate of the baseline
survey responses was targeted for the follow-up survey. In order to ensure engagement, a €100 15t cash
prize, and 3 x €25 were offered as project wide incentives for both the baseline and follow-up surveys,
while country specific incentives were also provided (i.e. additional cash draw or chocolate) were offered
only for the baseline survey. The questionnaire survey for students that have moved into private
accommodation did not have a target response rate but it did have 2 x €25 cash prizes associated to it
as project wide incentives for participation.

2.2.5 Study Variables

Energy use and energy savings may well be driven by demographic variables, socio-psychological
variables, such as attitudes, values and norms, habits, knowledge but also opportunities or barriers of
structural or other nature.

The variables considered for the evaluation of the Student Switch Off campaign are explained below.

2.2.5.1 Dependent variables

Energy use
For the baseline period total electricity use will be calculated based on billing or metered data.

Energy Savings
Energy savings will be estimated at the end of the academic year using the pre-post or the matched

control group approach for the duration of the competition in each dormitory.

2.2.5.2 Independent variables

The variables presented below are the study variables considered in year 2 of the campaign and address
students living in dormitories. Changes in variables had impact only on two questions of the survey (one
removed entirely, one shortened). A description of these variables is found in Appendix B.

Demographics
Demographical factors are considered to have an impact on energy use and energy savings. The
variables most relevant for this project are considered to be the following:

« Age

« Gender

« Nationality

e Subject of studies

« Level of studies

e Living in dorms status

Lifestyle

Residents of dormitories are very likely to have a much different lifestyle in relation to energy consumption
than if they were living in private accommodation in which they would have to pay for their own bills based
on what they consume. One item measures the intention to change current energy related lifestyle when
moving into private accommodation.

e Future lifestyle and energy saving

3 WWw.surveymonkey.com
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The item was measured on a 6-point scale 1 ‘I think I'll be doing a lot more to save energy’ to 5 ‘I think
I'll be doing a lot less to save energy’ and 6 ‘Don’t know’.

(Perceived) level of information

Two items were used to measure the level of (perceived) information with energy saving issues:
information about possibilities to save energy in dormitories and; information about own consumption in
the dormitories. Responses were given on a five-point scale, with scores ranging from 1 ‘Very badly
informed’ to 5 ‘very well informed’. Lower scores show lower levels of information on own energy
consumption.

Energy awareness

Two extra questions were included in the follow-up survey as a way of self-evaluating the change and
sources of impact in their energy awareness. Two items were used to measure the increase in energy
awareness.

« Increase of energy awareness

Increase of awareness on the impact of lifestyle and habits on energy consumption was evaluated on a
five-point scale, with scores ranging from 1 ‘a great deal’ to 5 ‘not at all’. This question allows for a direct,
yet subjective, self-evaluation of the respondents as regards to their energy awareness and whether this
has increased in the past academic year.

e Sources of information that helped increase energy awareness

A list of sources of information that can help increase energy awareness was provided. Respondents could
select as many sources as they thought relevant. This helps identify in a direct way the sources of
information that respondents were exposed to in the evaluation period and may have resulted in an
increase of their energy awareness.

Socio - psychological variables

Variables capable of inducing behaviour change from the Norm Activation Model* (NAM), the Theory of
planned behaviour® (TPB) and the Triandis’ Theory of Interpersonal Behavior ¢ (TIB) have been selected
(see Appendix C). Responses are given on a five-point scale with scores ranging from 1 ‘Strongly
disagree’ to 5 ‘Strongly disagree’. Namely, items from the following variables are studied:

e Personal norm (PN)

Norms defined as the perceived social pressure to perform or not to perform the behaviour in question.
Personal norm was measured with the item “I feel morally obliged to save energy”.

e Ascription of Responsibility (AR)

Ascription of responsibility reflects the feelings of responsibility for the negative consequences of not
engaging with the behaviour in question.

Ascription of responsibility was measured with the item “Everyone including myself is responsible for
climate change”.

* Awareness of consequences (AC)

Awareness of consequences reflects the extent to which an individual is aware of the negative
consequences from not engaging with the behaviour in question.

Awareness of Consequences was measured with the item “Energy conservation contributes to a
reduction of the climate change impacts”.

e Attitudes (ATT)

Attitude refers to the degree to which a person has a favorable or unfavorable evaluation or appraisal of
the behaviour in question.

Attitude toward energy saving was measured with the item “Saving energy means I have to live less
comfortably”.

4 S.H. Schwartz. Normative influences on altruism. In L. Berkowitz (Ed.), Advances in experimental social
psychology, Vol. 10 Academic Press, New York (1977), pp. 221-279

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes, 50,
179-211.
6 H. Triandis, Interpersonal Behavior, Brooks/Cole Pub. Co, 1977.
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e Perceived Behavioural Control (PBC)

Perceived behavioural control refers to the perceived ease or difficulty of performing a behaviour and is
assumed to reflect past experience as well as anticipated impediments and obstacles.

Perceived behavioural control was measured through the item "I feel in complete control over how much
I use”.

e Emotions (EMO)

Emotional reactions towards a given behaviour are considered capable of changing that behaviour.
Emotions were measured through the item “Doing things to save energy makes me happy”.

e Role beliefs (ROL)

Roles are ‘sets of behaviours that are considered appropriate for persons holding particular positions in a
group”.

Role beliefs were measured through the item “As a resident of the dorms I should be more concerned
about my energy use during my stay there”.

Habits

A habit is a routine of behaviour that is undertaken at “low levels of consciousness” (i.e. switching off
lights in unoccupied rooms). The frequency that each of the six target behaviours is undertaken was
measured on a five-point scale with scores ranging from 1 ‘Never’ to 5 ‘Always’. The higher the score the
greater the habit strength.

Opportunities for energy saving

Situational constraints and conditions but also social and affective factors influence behaviours and
intentions to save energy. Incentives and barriers for energy saving were measured through the
following questions:

« Incentives

A list of possible reasons for being more energy conscious was provided. The three most important
reasons were be selected. This helped identify possible incentives that support energy efficient behaviour
and therefore where the project activities should emphasise on.

e Barriers

A list of possible reasons for being less energy conscious was provided. The three most important
reasons were be selected. This helped identify the barriers for energy saving and therefore where effort
should be put by the project for removing them.

Retention of behaviours

An additional questionnaire survey was circulated in year 2 to the respondents of the follow-up survey in
year 1 that had moved into private accommodation the next year. The following were measured:

« Increase of energy awareness when living in dorms

The increase of awareness on how to save energy as a result of the SSO campaign was measured with
one item. Responses were given on a four-point scale with scores ranging from 1 ‘Yes, a lot’ to 4 *No
change at all’. The higher the score the smaller the increase of energy awareness.

e Actions taken to save energy when living in dorms

The level of influence of SSO in taking action for energy saving was measured with one item. Responses
were given on a four-point scale with scores ranging from 1 ‘Yes, a lot’ to 4 *‘No, not at all’. The higher
the score the smaller the level of influence.

e Retention of behaviours in private accommodation

The level of retention of behaviours in private accommodation was measured with one item. Responses
were given on a four-point scale with scores ranging from 1 ‘Yes, a lot’ to 4 ‘No, not at all’. The higher
the score the smaller the level of retention of behaviours. This question was only answered by those
responding with “Yes, a lot”, “Yes, a fair amount” and “Yes, a little” to the previous question.

7 Triandis, H., 1977. Interpersonal behaviour. Monterey, CA: Brookds/Cole.
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e Reasons for retaining behaviours

The reasons for retaining the behaviours adopted as an effect of SSO in private accommodation was
measured through one question. A list of 5 options was provided along with an open text option.

*  Habits

The frequency that each of the six targeted behaviours is undertaken in current lives was measured on a
five-point scale with scores ranging from 1 ‘Never’ to 5 ‘Always’. The higher the score the greater the
habit strength. This helps establish if there are different priorities and habits when living in private
accommodation.

2.2.7 Data analysis

Analysis of energy data

This task is about the development of a methodology for setting baseline consumption and the
calculation of energy savings. A methodology was developed based on the International Measurement
and Verification Protocol (IPMVP) and the “eeMeasure” methodology (http://eemeasure.smartspaces.eu)
developed for the EC ICT Policy Support Programme (ICT-PSP). This includes a methodology for the
establishment of a baseline at each dormitory and a common approach for calculating and reporting
savings.

Consumption data collected at each dormitory in the baseline period will be used to establish
consumption models. These models will provide a basis for comparison over the project period to
quantify energy savings. Baseline reports were provided at the beginning of the campaign (see D3.2
from Year 1) and are followed by savings reports at the end of each academic year the campaign is
implemented.

The proposed methodology included the following elements:

«  kWh electricity consumption data collected from the 2013/14 academic year for each
dormitory to form their baseline (or earlier years, in the case of the UK, where the campaign
had run previously)

« All partners have been asked to record this data from September 2013 and most have data
pre-dating this time

*  For participating UK Universities already hosting the Student Switch Off campaign, the pre-
intervention data already collected will form the baseline (pre-2013)

e The electricity consumption data for each dormitory during the academic years 2014/15 and
2015/16 will be compared against the baseline data from that dormitory — so they are
competing to beat their own baseline usage

« Initially the comparisons will be updated on a month-by-month basis for most dormitories as
that is how frequently the meters are read

* The smart meter element of the project, which will be developed during year 1 of the
project, will allow the energy savings to be viewed on an online dashboard

e The dormitories will compete on the basis of which can reduce their electricity consumption
by the greatest percentage compared to their own baseline

* The energy dashboard will be able to show a leaderboard of how the dormitories from across
all five countries are performing and rank them in terms of their percentage reduction

« When we start running the project it’s possible that the proposed methodology may provide
an advantage to certain dormitories in which case it will be revisited and amended as
necessary

Analysis of questionnaire data

Descriptive statistics are used to describe the basic attributes of the sample at project level and at
country/group level.

Chi-square test is used to determine any significant differences between countries and between the
treatment and control group.

Paired samples t-test is used as a pre- post-comparison test to determine significant changes between the
baseline and follow-up survey.
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3. Energy data analysis & results

Baseline energy data was collected from each of the seventeen dormitory providers at the start of the
2014-15 academic year. The data collected was from September 2013 through to June 2014 in the majority
of the cases; in dormitory providers where SSO was run in years prior to 2014-15, the baseline was formed
from the year prior to the campaign starting. This data was reported as part of deliverable D3.2.

Throughout 2014-15 and 2015-16 data were collected for each of the participating dormitories and
compared to the baseline data to find out how much energy was saved by students through their energy
saving actions. Where dormitories were electrically heated or cooled degree day analysis was performed.
In a small humber of cases were data for a month was missing or erroneous, it was extrapolated based
on the average of the data available for other months. For the majority of dormitory providers eight
months’ worth of data was compared, in a few dormitories nine months’ worth of data was used. In 2015-
16 energy savings were fed back through the energy dashboard developed by project partner DMU.

In this report energy savings are presented in kilowatt hours (kWh saving) and as percentage savings (%
saving). The data is also converted into carbon dioxide (tonnes CO;) through using country specific carbon
conversion factors. The chapters below present overall savings, per country, and per dormitory provider.
Data from the control group are also presented.

3.1 Europe wide savings

In 2015-16, 2,548 MWh of electricity were saved across all the participating countries. This equates to an
8.8% saving compared to the baseline and a saving of 1,107 tonnes of carbon dioxide and 219 tonnes of
oil equivalent. The majority of this saving was calculated based on direct meter readings (Table 4). In a
number of cases where data was missing or erroneous, it was extrapolated to ensure that all savings are
reported; Table 4 also illustrates the additional energy and carbon dioxide that the project is expected to
have saved.

Table 4 Project MWh, percentage and carbon dioxide savings calculated from meter readings

Measured Extrapolated Total
Baseline (MWh) 27221 1883 29104
Usage (MWh) 24934 1622 26556
Saving (MWh) 2287 261 2548
Saving (%) 8.4% 13.9% 8.8%
CO; saving (tonnes) 1,099 8 1,107

3.2 Country specific savings

Overall percentage and kilowatt hour savings were calculated for each of the five participating countries,
in addition to carbon dioxide savings. Table 5 shows per country savings. It is important to note that each
dormitory is a different size, therefore some had much bigger absolute energy savings than others. Carbon
dioxide savings are based on carbon conversion factors in participating countries - it is interesting to note
that whereas in some countries there were high energy savings (e.g. Sweden), their carbon dioxide savings
were very low because of the low carbon conversion factor (attributed to a clean electricity grid). In
contrast the opposite can be said about Cyprus and Greece, that had smaller energy savings due to small
sizes of dormitories, yet their carbon dioxide savings were high proportionally.

Percentage wise, most energy was saved in Cyprus (41.2%), with the lowest savings reported in Greece
(0.9%). UK had the highest absolute energy savings (1,690 MWh), with the lowest reported in Greece (15

MWh). UK also had the highest carbon dioxide savings (908 tonnes CO;) whereas the lowest was reported
in Sweden (8 tonnes COy).

Table 5 Country specific kWh, percentage and carbon dioxide savings based on meter readings
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Klij:glzeodm Sweden Lithuania Greece Cyprus TOTAL
Baseline (MWh) 20340 2706 4153 1661 244 29104
Usage (MWh) 18650 2377 3739 1646 143 26556
Extrapolated
saving (MWh) 5 244 12 0 0 261
Total saving (MWh) 1690 330 413 15 101 2548
% saving 8.3% 12.2% 9.9% 0.9% 41.2% 8.8%
CO:2 savings (tonnes) 908 6 109 11 73 1094
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3.3 Dormitory provider specific savings

Detailed energy analysis was performed on energy data of each participating dormitory provider. The
results are presented in Table 6. The biggest energy saving can be noted in QMUL (UK), where 539 MWh
were saved. The biggest percentage saving has been at UCY (Cyprus) where a 41.2% saving is noted. The
most carbon dioxide was saved in QMUL (UK) (293 tonnes COz).

Table 6 Dormitory provider specific MWh, percentage and carbon dioxide savings based on meter readings
(note figures may not add up due to rounding)

E lated Total E C02
Baseline Usage xt.rapo ateh saving r_1ergy(/) saving
saving (MWh) (MWh) Saving (%) (tonnes)
. (0]

QMUL 4404 3865 3 539 12.2% 289
Bath 2856 2720 0 135 4.7% 73
Cranfield 1314 1132 0 182 13.8% 98
Warwick 4961 4618 0 342 6.9% 184
Worcester 622 504 2 118 19.0% 64
Northampton 1317 1270 0 47 3.6% 25
DMU 4866 4541 0 325 6.7% 175
Athens 1502 1497 0 5 0.3% 3
TUC 159 149 0 10 6.5% 7
Cyprus 244 143 0 101 41.2% 74
SSSB 1177 1217 -15 -39 -3.3% -1
SGS 1529 1160 259 369 24.1% 6
vuU 1406 1382 3 24 1.7% 6
VGTU 1567 1260 0 307 19.6% 83
VTDK 672 631 9 41 6.1% 9
VKK 94 89 0 5 5.1%
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3.4 Control group savings

Energy savings from the Swedish SAVES dormitory providers (SGS and SSSB) - treatment group - were
compared to energy savings in the Swedish control group -Studentbostéder in Linkdping- (Table 7). There
was some reported energy saving in the control group, however, more energy was saved in the dormitories
that had SSO intervention. The control group had 1% savings, whereas the treatment group had 12.2 7%
savings.

Table 7 MWh, percentage and carbon dioxide savings in the control and treatment groups

Control group Treatment group (with adjustment)
BASELINE (MWh) 3332 2706
Usage (MWh) 3292 2377
Reduction (MWh) 39 330
% change 1.2% 12.2%
CO; savings (tonnes) 1 6

In conclusion, energy consumption in 2015-2016 was reduced by 2548MWh below baseline levels. This is
an 8.8%Carbon emissions reductions were 1,107 tonnes. This high level of reduction is due to the
majority of savings being made in the UK where carbon intensity is fairly high.
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4. Questionnaire analysis and results

4.1 Survey response rate

The follow-up student questionnaire survey was circulated in all countries participating in the project. In
addition to the dormitories where SSO is implemented, the survey was also circulated in the control group
in Linkoping, Sweden. Only students that respondent to the baseline survey in the beginning of the
academic year were eligible to participate in the follow-up survey.

Respondents to the follow-up survey, were matched with the respondents of the baseline survey through
their email or name in order to be included in the pre- post- comparison evaluation. It was not possible
for respondents that did not provide this information to be included in this analysis.

The total number of responses for the follow-up survey was 821. From those 821 responses 745 were
matched to respondents of the baseline survey and were therefore used in the analysis presented in this
report (Table 12). The number of matched respondents meets the target of 15% of 15% of the number
of students participating in SAVES (0.15*%0.15*31803=715).

Table 8 Survey response rate

Cyprus

Greece

Lithuania

Sweden

UK

Sweden CG

Total

in SAVES
(count)

Students participating

208

1142

7171

3644

17705

2406

32276

(count)

Target responses for
follow-up survey

26

161

82

398

54

726

(count)

Respondents matched
with baseline survey

15

18

134

185

266

127

745

Respondents live in dormitories in five different countries (Table 9

Table 9). Respondents from seventeen dormitory providers took the survey. Seven of these are in the UK,
five in Lithuania, three in Sweden, two in Greece and one in Cyprus. From the three Swedish dormitory
providers, two are implementing the Student Switch Off campaign while one housing provider participates
as provider of the control group.

Table 9 Universities and dormitory providers participating in the survey

Country Dormitory provider
Cyprus University of Cyprus
Greece University of Athens
Technical University of Crete
Lithuania Vilniaus Gedimino technikos universitetas
Vilniaus universitetas
Klaipedos valstybine kolegija
Vilniaus technologiju ir dizaino kolegija
Vilniaus kooperacijos kolegija
Sweden SSSB in Stockholm
SGS Studentbostader in Géteborg
Zﬁeud:n, Control Studentbostdder in Link6ping
UK University of Bath

Cranfield University

De Montfort University
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The University of Northampton
Queen Mary, University of London
University of Warwick*

University of Worcester
*replaces University of West England from last year

4.2 Results: Dormitories implementing Student
Switch Off

4.2.1 Respondent characteristics

A large number of female, compared to male respondents participated in the survey. Fifty nine percent of
the respondents are female and 40% are male. The biggest proportion of female respondents is found in
Cyprus and in Lithuania (67% and 66%, respectively). In Greece the same number of male and female
students participated in the survey.

Almost half of the respondents (48%) are between 18-20 years of age. However, in Cyprus, Greece and
Sweden the proportion of students that are between 21-24 years of age is higher than the proportion of
students between 18-20. In Greece and in Sweden a significant number of students is also between 25-
29. Lithuania and the UK have the youngest population of respondents with the majority being between
18-20 years of age.

The majority of respondents are native to the country they study in (64% of total). In Lithuania all
respondents are native to the country they study in. In the UK and Sweden a significant number of
international, non-EU citizens, is met (20% and 28%, respectively), while in Cyprus, Greece and Lithuania
no international non-EU students are met.

Table 10 Respondent demographics (follow-up survey)

Cyprus Greece Lithuania Sweden UK Total
Gender
Male 27% 50% 34% 43% 39% 40%
Female 67% 50% 66% 54% 60% 59%
Other 0% 0% 0% 1% 0% 0%
Prefer not to say 7% 0% 0% 2% 0% 1%
Age
<17 0% 0% 0% 0% 2% 1%
18-20 40% 33% 57% 14% 68% 48%
21-24 47% 44% 40% 44% 21% 33%
25-29 7% 17% 2% 32% 6% 14%
>=30 0% 6% 0% 9% 2% 4%
prefer not to say 7% 0% 0% 1% 0% 1%
Citizenship
Native 73% 94% 100% 43% 57% 64%
EU citizen 27% 6% 0% 29% 23% 19%
non-EU citizen 0% 0% 0% 28% 20% 17%
Year of study
1st Year University 27% 17% 37% 5% 70% 41%
2nd Year University 13% 11% 22% 19% 1% 12%
>2nd Year University 40% 39% 31% 29% 5% 19%
PGr - Masters 13% 33% 10% 31% 20% 21%
PGr - Doctorate 7% 0% 0% 11% 2% 5%
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Other 0% 0% 0% 4% 3% 2%
Subject of studies
Architecture / Engineering

13% 22% 49% 39% 23% 33%
/ Technology
Arts / Humanities 20% 11% 8% 10% 20% 14%
Health Sciences / Medicine 0% 6% 9% 18% 13% 13%
g"a.themat'cs/ Physical 27% 33% 11% 6% 18% 14%

ciences
Social Sciences 40% 28% 23% 26% 26% 26%
Living in dorms status

First year in specific dorm 27% 33% 40% 41% 93% 63%

providers dorms
Lived in specific dorm
providers dorms in the 73% 67% 60% 59% 7% 37%
previous academic year

The majority of respondents (72%) are undergraduates, while 26% are postgraduates. The proportion of
first year students in the UK is really high (70%) while in Sweden it is significantly low (5%). However,
Sweden has the biggest percentage of post-graduate students (42%). Two percent of total respondents
selected the “other” option. These students are mainly exchange students (Erasmus or international), top-
up students or research associates and study in Sweden and the UK.

Respondents study all main subjects of study. Overall, the biggest percentage of respondents (33% of
total) study architecture, engineering or technology and are assumed to have the best level of knowledge
or awareness of energy saving issues. In Lithuania, the number of students studying architecture,
engineering or technology is high (49%). In Cyprus this number is rather low (13% of respondents). In
the remaining countries this percentage varies between 22% (Greece) and 39% (Sweden). The second
most represented subject of study (26% of respondents) is social sciences. Arts/Humanities, Health
sciences/medicine and mathematics/physical sciences are each studied by 13-14% of respondents.

Almost one third of the respondents lived in dorms of their current dormitory provider/university the
previous academic year. At country level this is mostly the case for Cyprus (73%), Greece (67%), Lithuania
(60%) and Sweden (59%). These residents are more likely to have heard of or been involved in Student
Switch Off the previous year. For 93% of the respondents in the UK this is the first year that the students
are living in dorms of their current dormitory provider/university.

4.2.2 Lifestyle

Respondents were asked to select the statement that best describes the way they will be living when they
move out of dormitories, in relation to energy saving. Options were given on a 1 to 5 scale (1= A lot more,
5 = A lot less) including a “don’t know” option.

As shown in Figure 2 65% of respondents will be doing more to save energy when they move out of dorms.

Another 32% of respondents say think that they will be doing about the same as they are doing this year.
Only 1% will be doing less to save energy.
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How do you think you will be living when you move out of
dormitories?

o 36%
35% - 32%
30% - 29%
25% -
20% -
15% +
10% -

5% -

o — 2%
0% - . .
Alotmore Abitmore Aboutthe Abitless Alotless Don't know
same

Figure 2 Opinion about energy saving efforts in future lifestyle (total sample)

As shown in Table 11 in all countries except for Sweden the largest proportion of students will be doing a
lot more to save energy when they move out of dorms. In Sweden the biggest proportion of students
(48% of respondents) will be doing about the same. Only a very small proportion in Lithuania and Sweden
(2% and 1%, respectively) think that they will be doing less.

Table 11 Energy saving efforts in future lifestyle (per country)

How do you think you will be living when you move out of dormitories?
g e | g S | mronabiybe | UL | Lok
Country more to save | more to save s:;nsga;beo:: bit less to lot less to Don’t Know
energy energy save energy save energy | save energy
Cyprus 40% 27% 27% 0% 0% 7%
Greece 43% 21% 36% 0% 0% 0%
Lithuania 48% 32% 15% 2% 0% 4%
Sweden 29% 22% 48% 1% 0% 0%
UK 35% 33% 30% 0% 0% 2%
Total 36% 29% 32% 1% 0% 2%

4.2.3 (Perceived) level of information

Respondents were asked to rate how well informed they feel about a) their own energy consumption and
b) the possibilities to save energy in their dormitories on a 1 to 5 scale (1= Very badly informed, 5 = Very
well informed).

What you personally consume in your dormitory?

Paired samples t-test was used to determine whether the differences between the baseline and follow-up
survey are statistically significant. Results show that differences are significant (¢(616)=3.494, p=.001)
and are towards a decrease in the level of information on what respondents personally consume in their
dormitory (8% decrease in the mean value overall).

A decrease is observed in all countries except for Sweden (Figure 3 and Table 16). Because students were
asked to save energy, through SSO, they started to think about it more consciously and wanted to know
how much they consume and how well they are performing whereas before SSO students probably didn’t
think about it as consciously. Therefore, the decrease in the level of information on what respondents
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personally consume in their dormitory is attributed to the fact that students received building level energy
consumption information through the dashboard and not room level energy consumption information.

How informed do you feel about:

E What you personally consume in your hall?

5

= 5

3

= M Baseline

4 —

M Follow-up

3]

S

o - 3

=

B 2

£

]

=Y o

0

@ Cyprus Greece thhuama Sweden Total

Figure 3 Mean values for perceived level of information on personal energy use (total sample and per
country)

At the end of the academic year the highest level of knowledge on what respondents personally consume
in their dormitory is found in Cyprus (2.7+1.03) and the lowest in Greece and Lithuania (1.7£+1.27 and
1.7+.86, respectively). The biggest reduction in the level of information on what respondents personally
consume in their dormitory is met in Greece (21% reduction). In the remaining countries this reduction
ranges between 5% (Cyprus) and 13% (Lithuania). In Sweden there has been a 5% increase in the level
of knowledge on what respondents personally consume in their dormitory. Paired samples t-test shows
that the decrease in the level of knowledge is statistically significant in Lithuania (¢(133)=2.717, p=.007)
and in the UK (£(264)=4.036, p<.001).

Table 12 Mean values and standard deviations for perceived level of information on personal energy use
(total sample and per country)

What you personally consume in your dormitory?
%
Baseline Follow-up if\:iru;g:i icr:‘h;nec_:‘en
value
mean SD mean SD

Cyprus 2,9 ,99 2,7 1,03 -0,13 -5%
Greece 2,2 1,42 1,7 1,27 -0,44 -21%
Lithuania 1,9 ,96 1,7 ,86 -0,25% -13%

Sweden 1,9 1,10 2,0 1,18 0,10 5%
UK 2,5 1,13 2,2 1,15 -0,29% -12%

What you personally can do to save energy in your dormitory?

Paired samples t-test shows that differences between the baseline and follow-up results are statistically
significant (¢(616)=-5.315, p<.001). Difference is towards an increase in the level of knowledge of what
respondents can do to save energy in their dormitory (increase of 8% in the mean value overall). Such an

increase is observed in all individual countries except for Cyprus where an 8% decrease is observed (Figure
4 and Table 17).
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How informed do you feel about:
g What you personally can do to save energy in your dormitory?
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Figure 4 Mean values for perceived level of information on ways to save energy (total sample and per
country)

At the end of the academic year the highest level of knowledge on what respondents can personally do to
save energy in their dormitory is found in Cyprus (3.8+1.42) and the lowest in Lithuania (2.9£1.01). The
biggest increase in the level of information on what respondents can personally do to save energy in their
dormitory is found in Sweden (19% increase). In the remaining countries this increase ranges between
4% (UK) and 14% (Greece).

Paired samples t-test shows a statistically significant increase in the level of information in Sweden
(t(184)=-6.186, p<.001) and a marginally significant increase in the UK (£(264)=-1.862, p=.064).

Table 13 Mean values and standard deviations for perceived level of information on ways to save energy
(total sample and per country)

What you personally can do to save energy in your dormitory?
%
Baseline Follow-up Change change
in mean | .
I in mean
mean SD mean SD value value
Cyprus 4,1 74 3,8 1,42 -0,33 -8%
Greece 2,8 1,20 3,2 1,35 0,39 14%
Lithuania 2,8 ,95 2,9 1,01 0,16 6%
Sweden 2,9 1,19 3,4 1,03 0,54* 19%
UK 3,5 1,03 3,6 ,95 0,12% 4%

4.2.4 Energy awareness

4.2.4.1 Increase in energy awareness

Respondents were asked to rate how much their awareness on what they can do to reduce the impact of
their lifestyle and habits on energy consumption has increased on a 1 to 5 scale (1= A great deal, 5 = Not
at all). The lower the mean value the greater the increase in energy awareness.

Overall, the energy awareness of respondents has increased by “a little” (3.2+1.21).
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Increase of energy awareness
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Figure 5 Mean values for increase in awareness of impacts (total sample and per country)

The biggest increase in energy awareness is reported from Greece (“Quite a bit”). In Lithuania the smallest
increase is found (“A little) which could be related to the fact that in Lithuania the highest percentage of
students that study architecture, engineering or technology is found (Table 10) and are assumed to already
have a good level of knowledge or awareness of energy saving issues.

Table 14 Mean values and standard deviations for increase in awareness of impacts (total sample and per
country)

Increase of energy awareness
Cyprus Greece Lithuania Sweden UK Total
mean SD mean SD mean SD mean SD mean SD mean SD
3,0 1,13 2,3 ,91 3,4 1,13 3,2 1,26 3,2 1,21 3,2 1,21

4.2.4.2 Influential sources of information

Respondents were given a list of sources of information and were asked to select those that may have
helped increase their energy awareness.

Sources of information that helped increase energy awareness

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

Il

Friends living in halls of residence at

i 4 4%
my university

Family 36%

University-wide campaigns

The Student Switch Off campaign
Feedback and information about my
hall's energy consumption

An article | read or a documentary |

watched e

A course | took at university

Figure 6 Main sources of information that have contributed to the increase of energy awareness (total
sample)
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As shown in Figure 6 the top three sources of information that helped the most in increasing the energy
awareness of respondents are: the Student Switch Off campaign (40% of respondents); family (36% of
respondents) and; an article they have read or a documentary they watched (35% of respondents). The
least influential sources of information are: feedback and information on their dormitory’s energy
consumption (7%); university courses (10%) and; friends living in dormitory (14%).

Student Switch Off receives a high number of votes and is in the top three most influential sources of
information in all countries (Table 15).

Table 15 Main sources of information that have contributed to the increase of energy awareness (total
sample and per country)

Sources of

: . Cyprus Greece | Lithuania | Sweden UK
information

Friends living in
dormitories at my 7% 29% 18% 20% 14%
university

Family 47% 21% 49% 48% 38%

University-wide
campaigns

The Student Switch Off
campaign

Feedback and
information about my
dormitory's energy
consumption

27% 29% 8% 15% 24%

40% 71% 36% 40% 58%

7% 14% 4% 6% 13%

An article I read or a

o o o o o
documentary I watched 53% 71% 53% 49% 30%

A course I took at

- . 27% 29% 14% 20% 4%
university

4.2.5 Habits and practices

Respondents were asked to give the frequency in which they perform each of the six targeted energy
saving behaviours on a 1 to 5 scale (1= Never, 5 = Always). The higher the mean value the higher the
frequency that the action is performed.

Only the respondents that answered “yes” to question 11 (see Appendix A) on whether they have heard
about the Student Switch Off campaign were considered for this question.

Compared to the beginning of the academic year an increase is observed in the frequency that the less
known energy saving actions are performed, namely putting a lid on pans when cooking and boiling only
the right amount of water (Table 16). The change is statistically significant for putting a lid on pans when
cooking (t(439)=-2.185, p<.05) and somewhat significant for boiling only the right amount of water in the
kettle (£(440)=-1.867, p<.063). For the better known energy saving actions of switching off lights in empty
rooms and avoiding leaving electronic equipment on stand-by a small decrease in the frequency that they
are performed is observed which nonetheless is not statistically significant ((£(440)=1.301, p=.194) and
(t(439)=.884, p=.377), respectively). Putting an extra layer on before using heating and opening windows
for cooling did not have a major change ((£(440)=.251, p=.802) and (t(440)=.202, p=.840), respectively).

The behaviors performed more frequently and can be considered more of a habit given the high frequency

of performance are those of switching off lights in empty rooms and opening windows for cooling (mean
values of 4.52+.66 and 4.58%.79, respectively).
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Figure 7 Mean values for frequency in which energy saving actions are performed (total sample)

Paired samples t-test was performed for each country to determine the behaviours that have changed the
most since the beginning of the academic year.

In Cyprus a significant increase is observed in the frequency that a lid is put on pans when cooking (£(12)=-
2.501, p<.05).

In Greece a significant increase is observed in the frequency that the right amount is boiled with the kettle
(t(7)=-2.376, p<.05) while a significant decrease is observed in the frequency that extra layers are put
on instead of the heating (t(7)=3.416, p<.05).

In Lithuania a significant increase is observed in the frequency that the right amount is boiled with the
kettle (£(70)=2.706, p<.05).

In Sweden a significant increase is observed in the frequency that a lid is put on pans when cooking
(t(141)=-2.290, p<.05).

In the UK a significant increase is observed in the frequency that the right amount is boiled with the kettle
(t(206)=-2.181, p<.05).

The action performed the most often in Cyprus, Greece and Sweden is that of switching off lights in empty
rooms (4.69+.48, 4.50+£1.24 and 4.57%.60, respectively). In Lithuania and the UK the action performed
most frequently is that of opening windows for cooling (4.70£.68 and 4.64+0.73, respectively).

The least performed action in Cyprus and in the UK is that of putting a lid on pans (3.46+0.88 and
3.42+1.19, respectively). In Greece and Lithuania avoiding leaving electronic equipment on stand-by is
the least performed action (3.38+1.13 and 3.73%.87). In Sweden the action performed least often is that
of putting an extra layer on instead of the heating (3.61+1.20). Still, all actions are performed more often
than “sometimes” (all mean values are greater than 3).

Table 16 Mean values and standard deviations for the frequency in which energy saving actions are
performed (per country)

Baseline Follow-up | et Vailie | mean vaiue
mean | SD mean sD
Switch off lights in empty rooms
Cyprus 4,69 ,48 4,62 ,51 -0,1 -2%
Greece 4,50 1,24 4,50 ,52 0,0 0%
Lithuania 4,56 ,84 4,38 ,92 -0,2 -4%
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Sweden 4,57 ,60 4,55 ,58 0,0 0%
UK 4,57 ,59 4,55 ,62 0,0 0%
Total 4,57 ,64 4,52 ,66 0,0 -1%
Baseline Follow-up | oo Vallie | mean value
mean SD mean SD
Avoid leaving electronic equipment on stand-by
Cyprus 3,85 ,90 4,08 ,76 0,2 6%
Greece 3,38 1,13 3,63 ,72 0,3 7%
Lithuania 3,73 ,87 3,64 1,05 -0,1 -2%
Sweden 3,61 1,17 3,49 1,10 -0,1 -3%
UK 3,59 1,11 3,55 1,13 0,0 -1%
Total 3,62 1,09 3,56 1,09 -0,1 -2%
Baseline Follow-up | o Vallie | mean value
mean SD mean SD
Put a lid on pans when cooking
Cyprus 3,46 ,88 4,00 ,71 0,5 16%%*
Greece 4,00 1,47 4,38 ,65 0,4 9%
Lithuania 4,20 ,97 4,20 ,88 0,0 0%
Sweden 3,65 1,23 3,85 1,04 0,2 50%0*
UK 3,42 1,19 3,54 1,14 0,1 3%
Total 3,63 1,18 3,77 1,08 0,1 4% *
Baseline Follow-up | o Vallie | mean value
mean SD mean SD
Boil the kettle only with the amount of water you intend to use
Cyprus 3,85 ,90 4,38 ,65 0,5 14%
Greece 3,75 1,24 4,38 ,87 0,6 17%%*
Lithuania 3,99 ,84 3,68 1,08 -0,3 -8%*
Sweden 3,91 1,10 4,01 ,96 0,1 3%
UK 3,74 1,16 3,97 1,04 0,2 6%*
Total 3,84 1,08 3,95 1,01 0,1 3%*
Baseline Follow-up | o Valtie | mean value
mean SD mean SD
Put an extra layer on before deciding to turn on the heating
Cyprus 4,00 91 3,85 ,69 -0,2 -4%
Greece 4,25 1,06 3,63 1,00 -0,6 -15%%*
Lithuania 3,77 1,04 3,66 1,15 -0,1 -3%
Sweden 3,61 1,20 3,59 1,21 0,0 -1%
UK 3,78 1,12 3,84 1,13 0,1 1%
Total 3,74 1,12 3,73 1,15 0,0 0%
Baseline Follow-up | o allie | mean value
mean SD mean SD
Open windows before deciding to use a cooling device or system
Cyprus 4,08 ,95 4,00 ,58 -0,1 -2%
Greece 4,25 1,38 4,50 ,78 0,3 6%
Lithuania 4,70 ,68 4,77 ,48 0,1 1%
Sweden 4,51 ,86 4,44 1,00 -0,1 -1%
UK 4,64 ,73 4,64 ,70 0,0 0%
Total 4,59 ,78 4,58 ,79 0,0 0%
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*: statistically significant change (p<.05)

4.2.6 Behavioural antecedents

Overall, seven items from seven variables of behaviour change theory and models were measured with
the survey. Items were evaluated on a five-point Likert Scale (1= Strongly disagree, 5 = Strongly Agree)
with higher values indicating a higher level of agreement with the statement.

Only the respondents that answered “yes” to question 11 (see Appendix A) on whether they have heard
about the Student Switch Off campaign were considered for this question.

Between the baseline and follow-up survey some differences are found in the mean values. Differences
can be observed in Figure 8 and in Table 21. Paired samples t-test was used to determine whether the
differences between the baseline and follow-up survey are statistically significant.

Behavioral antecedents

As aresident of a dormitory | should be more
concemed about my energy use during my
staythere

Doing things to save energy makes me happy

| feel in complete control over how much
energy | use

Saving energy means | havetoliveless
comfortably

Energy conservation contributesto a
reduction of climate change impacts

Everyone including myself is responsible for
climate change

| feel morally obliged to save energy

T T 1

1,00 2,00 3,00 4,00 5,00

Disagee Neutral Agree

m Follow-up ®Baseline

Figure 8 Mean values for behavioural antecedents (total sample)

Statistically significant changes are observed for one out of seven studied items therefore no single theory
or model is verified with change in all its relevant variables. The item with the statistically significant
change is the attitude that says “saving energy means I have to live less comfortably” (£(429)=-2.063,
p<.05). The change in this item has a negative meaning as it implies an increase in the level that
respondents think that saving energy means they have to live less comfortably. In emotions no change is
found. In all other items a change with a positive meaning is observed.

Table 17 Mean values and standard deviations for personal norms items (total sample)

- Change in
Baseline Follow-up mean value
Personal norms M SD M SD
PN-1 I feel morally obliged to save energy 3,93 ,94 3,97 ,90 0,04
Ascription of responsibility M SD M SD change
_ Everyone including myself is responsible
AR-2 for climate change 4,35 ,85 4,41 ,78 0,06
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Awareness of consequences M SD M SD change

AC-1 Energy conse!'vatlon contrl_butes to a 4,34 81 4,39 77 0,05
reduction of climate change impacts

Attitude M SD M SD change

ATT-2 Saving energy means I have to live less 2,38 08 2,47 08 0,09*
comfortably

Perceived behavioral control M SD M SD change

PBC-2 I feel in complete control over how 2,95 1,00 2,93 1,03 -0,02
much energy I use

Emotions M SD M SD change

EMO-1 Doing things to save energy makes me 3,89 80 3,89 79 0,00
happy

Role beliefs M SD M SD change
As a resident of a dormitory I should be

ROL-1 more concerned about my energy use| 3,93 ,94 3,97 ,90 0,04
during my stay there

*: statistically significant change

Personal norms

Personal norms were measured with one item. A statistically significant change is observed in Greece
(t(6)=-2.500, p<.05). The increase in the mean value at the end of the academic year is indicative of an
increase in the feeling of moral obligation to save energy.

Table 18 Mean values and standard deviations for personal norms items (per country)

I feel morally obliged to save energy
Baseline Follow-up nf:::?lzll:e
M SD M SD
Cyprus 4,38 ,65 4,46 ,52 0,08
Greece 3,43 1,13 4,29 1,11 0,86*
Lithuania 3,85 ,90 3,73 ,94 -0,11
Sweden 4,01 ,98 4,11 ,84 0,09
UK 3,89 ,92 3,92 ,92 0,03

*: statistically significant change

Ascription of responsibility

Ascription of responsibility was measured with one item. A statistically significant change is observed in
Greece (t(7)=-3.286, p<.05) and in Sweden ({(141)=-2.580, p<.05). The increase in the mean value at
the end of the academic year shows an increase in ascription of responsibility for climate change.

Table 19 Mean values and standard deviations for ascription of responsibility item (per country)

Everyone including myself is responsible for climate change
Baseline Follow-up an::%Z::e
M SD M SD
Cyprus 4,15 ,80 4,38 ,87 0,23
Greece 3,57 1,27 4,43 ,98 0,86*
Lithuania 4,55 ,65 4,55 ,69 0,00
Sweden 4,40 ,91 4,57 ,62 0,17%*
UK 4,40 ,91 4,57 ,62 0,17

*: statistically significant change
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Awareness of consequences

Awareness of consequences was measured with one item. A somewhat statistically significant change is
observed in Sweden (t(141)=-1.911, p=.058). The increase in the mean value at the end of the academic
year is indicative of an increase in awareness of energy consumption contribution to climate change.

Table 20 Mean values and standard deviations for awareness of consequences item (per country)

Energy conservation contributes to a reduction of the climate change
impacts
Baseline Follow-up nf:::?lgll:e
M SD M SD

Cyprus 4,46 ,66 4,54 ,52 0,08
Greece 4,57 ,79 4,86 ,38 0,29
Lithuania 4,46 ,79 4,44 ,71 -0,03
Sweden 4,39 ,84 4,54 ,73 0,15%*
UK 4,24 ,81 4,24 ,81 -0,01

*: statistically significant change

Attitudes

Attitudes were measured through two items. A statistically significant change is observed in the UK
(t(196)=-2.156, p<.05). This change is towards an increase of the level that respondents think that saving
energy means they have to live less comfortably.

Table 21 Mean values and standard deviations for attitudes items (per country)

Saving energy means I have to live less comfortably
Baseline Follow-up nf:::?’zli:e
M SD M SD
Cyprus 2,46 ,66 2,38 77 -0,08
Greece 2,43 ,79 1,86 1,07 -0,57
Lithuania 2,27 ,88 2,32 ,92 0,06
Sweden 2,46 ,96 2,56 ,96 0,10
UK 2,37 1,06 2,49 1,03 0,13*

*: statistically significant change

Perceived behavioural control

Perceived behavioural control was measured through one item. No statistically significant change is
observed in any of the countries.

Table 22 Mean values and standard deviations for perceived behavioural control items (per country)

I feel in complete control over how much energy I use
Baseline Follow-up n::z::?;li:e
M SD M SD
Cyprus 3,38 77 3,23 ,93 -0,15
Greece 3,14 1,35 3,43 1,27 0,29
Lithuania 3,00 ,91 2,93 ,99 -0,07
Sweden 2,75 1,02 2,82 1,03 0,08
UK 3,05 1,00 2,98 1,05 -0,07

*: statistically significant change
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Emotions
Emotions were measured with one item. No statistically significant change is observed in any country.

Table 23 Mean values and standard deviations for emotion item (per country)

Doing things to save energy makes me happy
Baseline Follow-up nf:::?lili:e
M SD M SD
Cyprus 4,15 ,69 4,38 ,65 0,23
Greece 4,14 ,38 4,43 ,53 0,29
Lithuania 3,97 ,79 3,85 ,80 -0,13
Sweden 3,93 77 3,91 ,78 -0,02
UK 3,80 ,84 3,84 ,79 0,05

*: statistically significant change

Role beliefs

Role beliefs were measured through one item. A significant change is observed in Greece (t(7)=-3.286,
p<.05) towards an increase in the role belief that as residents of dormitories respondents should be more
concerned about their energy use there. In Lithuania a somewhat significant change (£(70)=1.891,
p=.063) is observed towards the opposite direction.

Table 24 Mean values and standard deviations for role beliefs item (per country)

As a resident of a dormitory I should be more concerned about my
energy use during my stay there
Baseline Follow-up nf:::?lili:e
M SD M SD
Cyprus 3,77 ,83 3,85 ,69 0,08
Greece 3,57 ,53 4,29 ,76 0,71%
Lithuania 3,83 74 3,65 ,90 -0,18%*
Sweden 3,35 ,99 3,28 1,07 -0,06
UK 3,46 ,92 3,46 ,95 0,00

*: statistically significant change

4.2.7 Determinants of energy saving

4.2.7.1 Incentives

Respondents were asked to select the three most important reasons for being more energy conscious from
a list provided to them.

As observed from Figure 9 the three most important drivers of energy consciousness are the fact that it is
an adopted habit from home, it saves energy, and it’s the right thing to do. The fact that it helps reduce
global warming is also very high in the list. The same order of importance is also found for the baseline
survey. Others asking students to save energy, earning prizes out of it, gaining approval of other people
and fitting in with other energy conscious residents of the dormitory seem to have minimal impact on
respondents’ energy consciousness.

The changes between the baseline and the follow-up do not exceed 2% for all items. A 2% increase is
observed in the follow-up survey for “it’s the right thing to do” and “I don’t know why, I just do it”". A 2%
decrease is observed in "“it saves energy” and “it makes me feel good about myself”. For all other items
the change was between 0% and 1%.
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Reasons for being more energy conscious

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

65%

It's a habit1adopted from home 65%

It helps reduce global warming
It saves energy f'e,:/"
Someone asked me to

It's the right thing to do

| earn money/prizes out of it

Iwant to fit in with other residents of
my hall who are energy conscious

It makes me feel good about myself

Other people approve when Ido

I don’t know why, |justdo it.

M Baseline m Follow-up

Figure 9 Reasons for being more energy conscious (total sample)

In all countries “it's a habit I adopted from home” is in the top three reasons in all countries. In Cyprus,
Lithuania, Sweden and the UK “is saves energy” is also in the top three reasons. In Greece "“it helps reduce
global warming” is more popular instead. In Lithuania, Sweden and the UK “it's the right thing to do” is
the third most important reason for being more energy conscious. In Cyprus and Greece the third most
important reason is “it makes me feel me good about myself”.

Between the baseline and follow-up survey there is no change in the items in the top three list except for
one item in Greece. In the baseline survey “it saves energy” was in the top three reasons. In the follow-
up survey this changed to “it helps reduce global warming”.

In Cyprus and Greece significant changes are observed in a number of items. This is mainly attributed to
the small sample size rather than a more significant change compared to the other countries. In Cyprus a
significant decrease is observed in the number of students that consider “it's the right thing to do” as an
important reason for being more energy conscious, while a significant increase is observed in the humber
of students that selected “it helps reduce global warming” in the follow-up survey. In Greece the biggest
increase is found for “it helps reduce global warming”, while the biggest decrease is found in "“it saves
energy”. In Lithuania the most significant decrease is found in “it saves energy” while a significant increase
is found in those saying that "I don’t know, I just do it”. In Sweden and the UK changes are rather small;
between 0% and 4% for Sweden, while in the UK the change does not exceed 2% for any of the listed
items.

Others asking them to save energy, earning prizes out of it, gaining approval of other people and fitting
in with other energy conscious residents of the dormitory seem to have minimal impact on respondents’
energy consciousness in all individual countries. These reasons had the minimum impact during the
baseline period in all individual countries as well.

Table 25 Reasons for being more energy conscious (per country)

Reason for being more energy

conscious Cyprus | Greece | Lithuania | Sweden UK Total

follow-up 80% 71% 85% 74% 79% 65%

38



gosnf :::1'; I adopted g::z:;'::e from 7% 10% 1% -3% 3% 0%
follow-up 67% 86% 39% 44% 42% 36%
It helps reduce global
warming g:::;'::e from | 330, 52% 2% 2% -3% 2%
follow-up 80% 43% 57% 68% 63% 52%
It saves energy -
g:::;’::e from 27% -18% -9% 5% -4% -2%
follow-up 0% 0% 4% 2% 3% 2%
Someone asked me
to difference from o o o o o o
baseline 0% 0% 1% 0% 1% 1%
It's the right thing to follow-up 0% 21% 40% 55% 51% 40%
do i
g::‘;'l'ﬁ::e from | 400 -1% -1% 7% 2% 2%
I earn money/prizes follow-up 0% 0% 3% 1% 2% 2%
out of it g:::;’::e from 0% -6% 3% 1% 0% 0%
Ltﬁzrtrégig‘;;?svg;';he follow-up 0% 0% 1% 0% 2% 1%
dormitory who are difference from 0% 0% 1% 1% 0% 0%
energy conscious baseline °
It makes me feel good follow-up 73% 64% 33% 23% 22% 23%
about myself g:::;’::e from | 3% 14% 3% -4% 2% 2%
Other people approve follow-up 0% 0% 3% 1% 1% 1%
when I do g::z:;'::e from 0% -6% -1% 0% 1% 1%
I don't know why, I follow-up 0% 7% 22% 14% 14% 13%
just do it. g:;‘:ﬁ";ce from 0% -4% 8% 1% -1% 1%

4.2.7.2 Barriers

Respondents were asked to select the three most important reasons for being less energy conscious from
a list provided to them.

As observed from Figure 10 overall the three most important reasons for not being as energy conscious
are the fact that there is no energy consumption feedback, no money is being saved from energy saving
and limitations of the building structure and its systems. These three reasons were the most popular in
the baseline period as well. For all three a significant increase in the proportion of respondents that selected
them is found (between 4% and 5%).

Overall, the attitude that sustainable living is not for them and fear that others will make fun of them are
not important reasons for being less energy conscious among the respondents.
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Reasons for being less energy conscious
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100%
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I don’t know how

I don’t have any feedback on how much |
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I have other things on my mind

Sustainable living is not for me

My university/college does not inspire
me to act in this way

The hall management does not inspire
me to act in this way

My personal actions to save energy
would have minimal impact on the
energy consumption of the hall

The other hall residents are not engaged
in saving energy either

The way the building and its systems are
designed limit the things | can do to save
energy

Nothing prevents me from being energy
conscious

M Baseline ™ Follow-up

Figure 10 Reasons for being less energy conscious (total sample)

The top reasons for being less energy conscious vary between countries. Therefore, a common trend
cannot be identified. Only the lack of energy consumption feedback is in the top three reasons in all
countries. Building structure and systems is in the top three reasons for all countries except for Lithuania.

A difference in the ranking of top reasons is also found between the baseline and follow-up in individual
countries. However, lack of energy consumption feedback was in the top three reasons for being less
energy conscious in the baseline survey in all countries as well. It is also worth mentioning that in the
baseline survey limitations in the building structure and its systems was not in the top three reasons for
all countries except for Sweden.

Table 26 Reasons for being less energy conscious (per country)

Reason for being less energy conscious Cyprus | Greece | Lithuania | Sweden | UK Total
The energy I save in the follow-up 0% 7% 38% 39% 44% 33%
dormitory won't save me -

difference 500 100 o o o o
any money from baseline 20% 10% 8% 9% 3% 4%

follow-up 7% 0% 0% 3% 1% 1%
Others will make fun of me .

difference o _110 10 o _90 -19

from baseline 0% 11% 1% 1% 2% 1%
I don’t know how follow-up 7% 21% 0% 8% 5% 4%
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;’r';f:'ﬁ:::“ne 7% 10% 2% -5% -4% -3%
I don't have any feedback follow-up 47% 71% 62% 64% 55% 49%
on how much I consume :'r';f‘rs:::“ne 7% 27% 8% 10% 1% 5%
I have other things on my follow-up 13% 14% 12% 22% 23% 16%
mind ;’r';f:'ﬁ:::“ne 7% -8% 5% -1% -8% 2%

- o, o, o, o, [v) 0,

Sustainable living is not for follow-up 0% 0% 1% 1% 2% 1%
me ;’r';f:'ﬁ:::“ne 0% -11% 0% -1% 0% 0%
My university/college does follow-up 0% 21% 20% 3% 6% 7%
not inspire me to act in this difference
way from baseline -7% 5% 9% -2% 2% 2%
The dormitory management _follow-up 0% 14% 48% 13% 9% 16%
does not inspire me to act in i
this way fr';fn‘:rs:::“ne 0% -19% 11% 1% 5% 4%
My personal actions to save
er}'efg; ool v e follow-up 20% 21% 15% 17% 28% 18%
impact on the energy diff
consumption of the from baseli 7% -12% -1% 0% 2% 0%
dormitory rom baseline
The other dormitory follow-up 20% 0% 10% 12% 13% 10%
residents are not engaged in  difference
saving energy either from baseline -7% -11% 5% 3% -3% 0%
I';Sete‘:"’nf;’ ;':: 22!%‘:3 dal?n‘ii'tts follow-up 33% 86% 20% 30% 37% | 27%
2':]‘2:2;,”95 I can do to save :'r';f‘rg:::“ne 13% 41% -11% 4% 10% 4%
Nothing prevents me from follow-up 40% 0% 19% 17% 15% 14%
being energy conscious :I;(f)f;rs:;::“ne 7% -6% -16% -12% “1% -6%

4.3 Results: Comparison with control group

In the first year of the SSO implementation at EU level a control group from Linkoping, Sweden was
recruited. The treatment group is comprised of the Swedish dormitories (Stockholm and Gothenburg)
participating in SAVES. One hundred and thirty five valid responses for the follow-up survey were collected
from occupants of the control group buildings and 208 from the treatment group buildings. From those
responses, 127 respondents from the control group and 185 from the treatment were matched to the
baseline survey through their names or emails (Table 13Table 8). Propensity score matching was not used
for the matching of the two groups because energy data are per building and not per student.

4.3.1 Respondent characteristics

The proportion of female respondents in the treatment group is higher (11% more female respondents)
than the proportion of male respondents. The control group has the same number of female respondents
as male respondents in the treatment group and the same number of male respondents as female
respondents in the treatment group. Differences found in gender between the groups are not statistically
significant (x2(3)=4.053, p=.256).

Significant differences are found in the age groups that participated in the survey between the two groups
(x2(4)=17.678, p=.001). The biggest proportion of students in both groups in between 21-24 years of
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age. The population of the control group is “younger” that the population of the treatment group with a
higher proportion of students between 18-24 years. The treatment group has a higher proportion of
students of >25 years.

Significant differences in the origin of students are also found between the two groups (x?(2)=21.907,
p<.001). The biggest majority (69%) of the respondents of the control group are native to the country
they study in while less than half (43%) of the respondents from the treatment group are native. Fifty
seven percent of the treatment group respondents are not from Sweden. In the control group, the
percentage of non-native respondents is 31%.

Table 27 Respondent demographics (follow-up survey)

Treatment group Control group
Gender
Male 43% 54%
Female 54% 43%
Other 1% 1%
Prefer not to say 2% 2%
Age
<17 0% 0%
18-20 14% 26%
21-24 44% 53%
25-29 32% 18%
>=30 9% 3%
prefer not to say 1% 0%
Citizenship
Native 43% 69%
EU citizen 29% 12%
non-EU citizen 28% 19%
Year of study
1st Year University 5% 30%
2nd Year University 19% 17%
>2nd Year University 29% 22%
PGr - Masters 31% 30%
PGr - Doctorate 11% 0%
Other 4% 1%
Subject of studies
érr];l;;]t:g:;rge // Technology 39% >3%
Arts / Humanities 10% 14%
ueezzlit(::r;nseciences / 18% 9%
I\Sflcaig:]ecr::ltics/ Physical 6% 6%
Social Sciences 26% 18%

Significant differences are also found in the year of study of the respondents between the two groups
(x3(5)=47.971, p<.001). In the control group the proportion of first year students is much higher than
that of the treatment group (30% and 5%, respectively). The two groups have similar proportions of
masters students but phd students are only found in the treatment group (11%). Exchange students are
also found at a higher percentage in the treatment group (4% in the treatment group, 1% in the control
group).

Some differences are also found in the subject of study of the respondents between the two groups
(x3(4)=11.005, p=.027). The biggest percentage of respondents study architecture, engineering or
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technology in both groups but in the control group this proportion is much higher (53% for control group,
39% for treatment group). Smaller differences are found between the two groups for the remaining
subjects of study; the biggest one is 9% more respondents in the treatment group studying health sciences
or medicine.

4.3.2 Lifestyle

Respondents were asked to select the statement that best describes the way they will be living when they
move out of the dormitories in relation to energy saving. Options were given on a 1 to 5 scale (1= A lot
more, 5 = A lot less) including a “don’t know” option.

Energy saving efforts in future lifestyle

0% 10% 20% 30% 40% 50% 60%

A lot more

A bit more

%
About the same [

1%
0%

A bit less

0%
0%

A lot less

0%
0%

Don’t Know

m Treatment 1 Control

Figure 11 Opinion about energy saving efforts in future lifestyle (treatment and control group)

In both groups the biggest proportion of respondents think that they will be doing about the same to save
energy when they move out of dorms (48% for the treatment group and 41% for the control group). The
proportion of respondents that will be doing more to save energy is higher in the control group than in the
treatment group (51% for the treatment group and 59% for the control group). One per cent of
respondents from the treatment group think that they will be doing less to save energy when they move
into private accommodation.

4.3.3 (Perceived) level of information

Respondents were asked to rate how well informed they feel about a) their own energy consumption and
b) the possibilities to save energy in their dormitories on a 1 to 5 scale (1= Very badly informed, 5 = Very
well informed).

Paired samples t-test was used to determine whether the differences between the baseline and follow-up
survey are statistically significant.

What you personally consume in your dormitory?

Paired sampled t-test shows no statistically significant changes in any of the two groups in the perceived
level of knowledge on what respondents personally consume in their dormitory (treatment, t(184)=-1.092,
p=.276; control, t(126)=1.208, p=.229).

The level of knowledge is at similar levels in the two groups and close to “badly informed”. In the treatment

group a slight increase is observed while for the treatment group a slight decrease is observed in the
perceived level of knowledge of what respondents personally consume in their dorms.
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How informed do you feel about:
What you personally consume in your dormitory?

Wellinformed

Neither

Badlyinformed
-

Treatment Control

M Baseilne M Follow-up

Figure 12 Mean values for perceived level of information on personal energy use (treatment and control
group)

What you personally can do to save energy in your dormitory?

Paired sampled t-test shows statistically significant changes in both groups. However, changes are more

significant in the treatment group (treatment group, £(184)=-6.186, p<.001; control group, t(126)=-
3.296, p=.001).

The level of knowledge is at similar levels in the two groups and close to “neither badly nor well informed”.
There is an increase in the level of knowledge of what respondents can do to save energy in their dormitory

in both groups. This increase is greater in the treatment group (treatment group, 0.54 increase in the
mean value; control group, 0.35 increase in the mean value).

B How informed do you feel about:
E What you personally can do to save energy in your dormitory?
=
= 5
o
: ]

4
L]
S
3 3 1
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§ Treatment Control
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Figure 13 Mean values for perceived level of information on ways to save energy (treatment and control
group)

4.3.4 Energy awareness

4.3.4.1 Increase in energy awareness

Respondents were asked to rate the increase in the level of awareness on what they can do to reduce the
impact of their lifestyle and habits on energy consumption on a 1 to 5 scale (1= A great deal, 5 = Not at
all). The lower the mean value the greater the increase in energy awareness.

Differences between the two groups are not statistically significant (x2(4)=2.778, p=.596). The increase
in the energy awareness in the treatment group is slightly higher in the treatment group.
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Table 28 Mean values and standard deviations for increase in awareness of impacts (treatment and
control group)

Mean SD
Treatment 3,2 1,26
Control 3,4 1,24

Respondents were given a list of sources of information and were asked to select those that may have
made them more aware of what they can do to reduce their energy consumption.

The top sources of information that helped increase energy awareness are common in both groups. Those
are: an article/documentary and family.

The Student Switch Off campaign is the third most influential source of information for the treatment with
40% of the respondents selecting it. Only 2% of the control group were influenced by Student Switch Off.

Sources of information that helped increase energy awareness

0% 10% 20%  30% 40% 50%  60%

Friends living in halls of residence at my
university

Family

University-wide campaigns

The Student Switch Off campaign

Feedback and information about my hall's
energy consumption

An article | read or a documentary | watched

A course |took at university

B Treatment & Control

k
Figure 14 Main sources of information that have contributed to the increase of energy awareness
(treatment and control group)

4.3.5 Habits and practices

Respondents were asked to give the frequency in which they perform each of the six targeted energy
saving behaviours on a 1 to 5 scale (1= Never, 5 = Always).

For the case of the treatment group, only the respondents that answered “yes” to question 11 (see
Appendix A) on whether they have heard about the Student Switch Off campaign were considered for this
question.

Visual comparison of the mean values for the treatment and the control group (Figure 15) suggests
similarities in the frequency that the targeted actions are performed in the two groups.

Paired samples t-test was used to determine whether the differences between the baseline and follow-up
survey are statistically significant for each of the targeted energy saving behaviours.
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Treatment group Control group
How often do you: How often do you:
Open windows before deciding to Open windows before deciding to
use a cooling device or system use a cooling device or system
Put an extra layer on before Put an extra layer on before
deciding to tum on the heating deciding to tum on the heating
Boil the kettle only with the Boil the kettle only with the
amount of water you intend to use amount of water you intend to use
Put a lid on pans when cooking Put a lid on pans when cooking
Avoid leaving electronic equipment Avoid leaving electronic equipment
on stand-by on stand-by
Switch off lights in empty rooms Switch off lights in empty rooms
a | 2 3 4 5 n | 2 3 4 5
Never Sometimes Always Never Sometimes Always
H Follow-up M Baseilne i Follow-up & Baseilne

Figure 15 Mean values for frequency in which energy saving actions are performed (treatment and control
group)

In the case of the treatment group a decrease is observed in the frequency that three out of six targeted
behaviours are performed. However, none of these decreases is statistically significant. A statistically
significant increase is observed in the frequency that a lid is put on pans when cooking (t(141)=-2.290,
p<.05).

In the case of the control a decrease is observed in the frequency that four out of six targeted behaviours
are performed. A statistically significant decrease occurred in the frequency that lights are switched off in
empty rooms (t(118)=2.658, p<.05). No statistically significant increase is observed for any of the
targeted energy saving behaviours.

Table 29 Mean values and standard deviations for the frequency in which energy saving actions are
performed (treatment and control group)

. 0,
Baseline Follow-up Change Cha/; .
Action Group in mean . 9
M SD M SD value in mean
value
treatment 4,57 ,60 4,55 ,58 -0,02 0%
Switch off lights in empty rooms
control 4,42 ,69 4,24 ,82 -0,18* -4%
Avoid leaving  electronic treatment 3,61 1,17 3,49 1,10 -0,11 -3%
equipment on stand-by control 3,46 1,10 3,31 1,00 -0,15 -4%
. . treatment 3,65 1,23 3,85 1,04 0,20* 5%
Put a lid on pans when cooking
control 3,80 1,12 3,80 1,16 0,00 0%
Boil the kettle only with the treatment 3,91 1,10 4,01 ,96 0,11 3%
amount of water you intend to
use control 3,71 1,08 3,74 1,06 0,03 1%
Put ajumper or an extra blanket  treatment 3,61 1,20 3,59 1,21 -0,02 -1%
before deciding to turn on the | 90 119 379 15 011 3%
heating contro 3, ) ,7 ,27 -0, -3%
Open windows to cool treatment 4,51 ,86 4,44 1,00 -0,06 -1%
down before deciding to use a
control 4,63 ,73 4,52 ,92 -0,11 -2%

cooling device or system
*: statistically significant change (p<.05)
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4.3.6 Behavioural antecedents

Overall, seven items from seven variables of behaviour change theory and models were measured with
the survey. Items were evaluated on a five-point Likert Scale (1= Strongly disagree, 5 = Strongly Agree)
with higher values indicating a higher level of agreement with the statement.

From the treatment group, only the respondents that answered “yes” to question 11 (see Appendix A) on
whether they have heard about the Student Switch Off campaign were considered for this question.

Figure 16 summarises the mean values for the baseline and follow-up survey for each measured item.
Visual comparison of the two diagrams (treatment and control group) shows similarities in the mean values
for all items. However, changes observed in the treatment group appear to be greater than the ones in
the control group for the majority of items.

Paired samples t-test was used to determine whether the differences between the baseline and follow-up
survey are statistically significant for each of the two groups.

Treatment group -
Behavioural antecedents

| feel morally obliged to save energy

Everyone including myself is
responsible for climate change

As aresident of a dormitory | should
be more concemed about my energy
use during my stay there

Saving energy means | have to live less
comfortably

Energy conservation contributesto a
reduction of climate change impacts

Ifeelin complete control over how
much energy | use

Doing things to save energy makes me
happy

Control group -
Behavioural antecedents

| feel morally obliged to save energy

Everyone including myself is
responsible for climate change

As aresident of a dormitory | should be
more concerned about my energy use
during my stay there

Saving energy means | have to live less
comfortably

Energy conservation contributesto a
reduction of climate change impacts

Ifeel in complete control over how
much energy | use

Doing things to save energy makes me
happy

M Follow-up M Baseline

Disagree

# Follow-up B Baseline

Neutral Agree

Figure 16 Mean values for behavioural antecedents (treatment and control group)

Personal norms

Personal norms were measured with one item. No statistically significant change is observed in any group.

Table 30 Mean values and standard deviations for personal norms items (treatment and control group)

I feel morally obliged to save energy
Baseline Follow-up Change in
M SD M SD mean value
Treatment 4,01 ,98 4,11 ,84 0,09
Control 3,89 ,99 3,92 ,98 0,03

*: statistically significant change

Ascription of responsibility

Ascription of responsibility was measured with one item. A significant change is observed in the treatment
group in ascription of responsibility (t(141)=-2.580, p<.05). The increase in the mean value at the end of
the academic year is indicative of an increase in the sense of responsibility for climate change.
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Table 31 Mean values and standard deviations for ascription of responsibility item (treatment and control
group)

Everyone including myself is responsible for climate change
Baseline Follow-up Change in
M SD M SD mean value
Treatment 4,40 ,91 4,57 ,62 0,17%
Control 4,28 ,77 4,24 ,82 -0,05

*: statistically significant change

Awareness of consequences

Awareness of consequences was measured with one item. A somewhat statistically significant change is
observed in the treatment group (£{(141)=-1.911, p=.058). The increase in the mean value at the end of
the academic year is indicative of an increase in awareness of energy consumption contribution to climate
change.

Table 32 Mean values and standard deviations for awareness of consequences item (treatment and control
group)

Energy conservation contributes to a reduction of the climate change
impacts
Baseline Follow-up Change in
M SD M SD mean value
Treatment 4,39 ,84 4,54 ,73 0,15%*
Control 4,24 ,71 4,24 ,78 -0,01

*: statistically significant change

Attitudes
Attitudes were measured through one item. No statistically significant change is observed in any group.

Table 33 Mean values and standard deviations for attitudes items (treatment and control group)

Saving energy means I have to live less comfortably
Baseline Follow-up Change in
M SD M SD mean value
Treatment 2,46 ,96 2,56 ,96 0,10
Control 2,37 1,06 2,49 1,01 0,13

*: statistically significant change

Perceived behavioural control
Perceived behavioural control was measured through one item. No statistically significant change is
observed in any group.

Table 34 Mean values and standard deviations for perceived behavioural control items (treatment and
control group)

I feel in complete control over how much energy I use
Baseline Follow-up Change in
M SD M SD mean value
Treatment 2,75 1,02 2,82 1,03 0,08
Control 3,05 1,15 2,98 1,04 -0,07

*: statistically significant change
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Emotions
Emotions were measured with one item. No statistically significant change is observed in any group.

Table 35 Mean values and standard deviations for emotion item (treatment and control group)

Doing things to save energy makes me happy
Baseline Follow-up Change in
M SD M SD mean value
Treatment 3,93 ,77 3,91 ,78 -0,02
Control 3,80 ,93 3,84 ,92 0,05

*: statistically significant change

Role beliefs
Role beliefs were measured through one item. No statistically significant change is observed in any group.

Table 36 Mean values and standard deviations for role beliefs item (treatment and control group)

As a resident of a hall of residence I should be more concerned about my
energy use during my stay there
Baseline Follow-up Change in
M SD M SD mean value
Treatment 3,35 ,99 3,28 1,07 -0,06
Control 3,46 1,07 3,46 1,13 0,00

*: statistically significant change

4.3.7 Determinants of energy saving

4.3.7.1 Incentives

Respondents were asked to select the three most important reasons for being more energy conscious from
a list provided to them.

The top two important drivers of energy consciousness are common in both groups: it's a habit adopted
from home and it saves energy. The third most important reason is different for the two groups. In the
treatment group the third most important reason is “it's the right thing to do”, while in the control group
it’s “it helps reduce global warming”. These reasons were the top drivers of energy saving in the baseline
survey as well in both groups.

Overall, no significant differences are observed in the ranking of drivers of energy consciousness in the
control group. The differences are at the level of 0% to 3%. In the treatment group the level of change is
higher for a number of items in the list. The proportion of students selecting "“it saves energy” has increased
by 5%, while for those selecting "“it’s the right thing to do” it has increased by 7%.

The least important reasons for being more energy conscious are common for both groups and are: those

associated with other peoples’ opinion namely: fitting in with other residents of the dormitory, other
peoples’ approval and someone else asking.
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Treatment group -
Reasons for being more energy conscious

Control group -
Reasons for being more energy conscious

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

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

It's a habit1 adopted from home 77%% It's a habit 1 adopted from home

it helps reduce global warming it helps reduce global warming

It saves energy o6 It savesenergy

Someone asked me to Someone asked me to

It's the right thing to do It's the right thing to do

I . T 2% X ’

earn money/prizes out of it 1o | earn money/prizes out of it

Iwant to fit in with other residents 1% Iwant to fit in with other residents

of my hall who are energy conscious | 0% of my hall who are energy conscious

It makes me feel good about myself -22;% It makes me feel good about myself
Other people h 1% 1%
people approve when I do 1% Other people approve when I1do 2%

I don’t know why, | justdo it. F 1134?"% 1don’t know why, |justdo it.

M Baseline M Follow-up 88 Baseline & Follow-up

Figure 17 Reasons for being more energy conscious (treatment and control group)

4.3.7.2 Barriers

Respondents were asked to select the three most important reasons for being less energy conscious from
a list provided to them.

The three most important barriers in energy saving are common in both groups: lack of energy
consumption feedback; structural/system limitations, and; energy saving does not save them money.
These three reasons were the top three reasons in the baseline survey as well for the treatment group
while in the control group lack of inspiration from the hall management was in the top three reasons
instead of structural/system limitations.

The least important reasons for being less energy conscious are sustainable living not being for them, fear
of being made fun of and lack of inspiration from the university/college to act in an energy saving manner.
This trend remains unchanged from the baseline survey for both groups.

Overall, no significant differences are observed in the ranking of drivers of energy consciousness between
the two groups in any of the baseline or follow-up survey.
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Treatment group - Control group -
Reasons for being less energy conscious Reasons for being less energy conscious

.

The energy | save inthe hall won't save
me any money

The energy | save inthe hall won't save
me any money

Others will make fun of me Others will make fun of me

Idon’t know how Idon’t know how

I don’t have any feedback on how
much | consume

Idon’t have any feedback on how
much | consume

I have other things on my mind I have otherthings on my mind

Sustainable living is not for me Sustainable living is not for me

My university/college does not inspire
me to act in thisway

My university/college does not inspire
me to act in thisway

The hall management does not inspire
me to act in thisway

The hall management does not inspire
me to act in thisway

My personal actions to save energy
would have minimal impact on the
energy consumption of the hall

My personal actions to save energy
would have minimal impact on the
energy consumption of the hall

The other hall residents are not
engaged in saving energy either

The other hall residents are not
engaged in saving energy either

The way the building and its systems
are designed limit the things I can doto
save energy

The way the building and its systems
are designed limit the things I can doto
save energy

Nothing prevents me from being
energy conscious

Nothing prevents me from being
energy conscious

M Baseline M Follow-up # Baseline # Follow-up

62%

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

4

Figure 18 Reasons for being less energy conscious (treatment and control group)
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5. Study of retention of behaviour
when moving into private
accommodation

In the second year of the Student Switch Off implementation a questionnaire survey was also conducted
with students who lived in participating dormitories in 2014/15 but moved into private accommodation in
2015/2016. The aim of this survey was to help identify whether the energy-saving actions established
during their time in dormitories have been carried forward. The survey did not have a specific response
target. Overall, 98 valid responses were collected in total.

5.1 Results

On the question whether their awareness on how to save energy increased as a result of
information/posters/messages students received from the Student Switch Off campaign 68% of
respondents gave a positive answer (“a lot”, “a fair amount”, “a little”). Thirty two per cent of respondents
think that their energy awareness did not increase at all as a result of the SSO campaign (Figure 19).

Change in energy awareness as a result of
the SSO campaign

mA ot
A fair amount
m A little

Mot at all

Figure 19 Change in energy awareness as a result of the SSO campaign

On the question whether they took action to save energy as a result of the SSO campaign last academic
year 70% of respondents gave a positive answer (“a lot”, “a fair amount”, “a little”). Twenty eight per cent
of respondents did not take any energy saving action as a result of the SSO campaign (Figure 20).
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Actions taken as a result of the SSO
campaign while living in halls

mA ot
A fair amount
m A little

Mot at all

Figure 20 Actions taken as a result of the SSO campaign while living in dorms

The respondents that gave a positive answer to the question “Did you take actions to save energy as
a result of the Student Switch Off campaign last academic year?” were asked if they continue to take those

actions in their current life. Almost all respondents (99%) gave a positive answer (“a lot”, “a fair amount”,
“a little”) (Figure 21).

Maintenance of SSO energy saving
actions in private accommodation

1%

ma ot
A fair amount

A little

mNot at all

Figure 21Maintenance of SSO energy saving actions in private accommodation

The respondents that maintain the behaviours they adopted through SSO were asked the reason why they
continue to take them in their current life outside the dorms. The majority of respondents (74% of
respondents) continue to take energy saving actions to save money (Figure 22). A large number of
respondents also continue to take the energy saving actions because they have gotten into the habit of
saving energy (56% of respondents) and to take personal action on climate change (48% of respondents).

Encouragement from flatmates and saving time were the least popular reasons (3% and 6% of
respondents, respectively).
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Reasons for continuingto take the SSO energy
saving actions

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

Il I I I

To save money

Because my flatmate s encourage
me

To save time

To take personal action on
climate change

Because | have gotinto the habit
of saving energy

Other

Figure 22 Reasons for continuing to take the SSO energy saving actions

The frequency in which respondents take the energy behaviours targeted by Student Switch Off are similar

to that of students living in dorms (Figure 23). No statistically significant differences were found for any
of the 6 behaviours.

How often do you:

Open windows to cool down before
deciding to use acooling device or
system

Put a jumper or an extrablanket before
deciding to tum on the heating

Boil the kettle only with the amount of
water you intend to use

Put a lid on pans when cooking

Avoid leaving electronic equipment on
stand-by

Switch off lights in empty rooms

1 2 3 4 S
~ o
Never Sometimes Always

m follow-up survey, livingin dorms ® private accommodation

Figure 23 Mean values for frequency in which energy saving actions are performed (follow-up survey
respondents and respondents that now live in private accommodation)
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The behaviours with the higher frequency are those of switching off lights in empty rooms and opening
windows for cooling through ventilation (Table 37). The behaviour applied least frequently is that of
avoiding leaving electronic equipment on stand-by.

Table 37 Mean values and standard deviations for the frequency in which energy saving actions are
performed (students now living in private accommodation)

Action M SD
Switch off lights in empty rooms 4,43 ,75
Avoid leaving electronic equipment on 3,41 1,12
stand-by
Put a lid on pans when cooking 3,72 1,05
Boil the kettle only with the amount of
. 4,00 ,95

water you intend to use
Put a jumper or an extra blanket before 396 99
deciding to turn on the heating ! !
Open windows to cool down before

- . ; 4,56 71
deciding to use a cooling device or system
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6. Summary of main findings

6.1 Findings on energy saving

Pre-intervention electricity consumption was measured at each participating dormitory to establish the
level of consumption prior to the influence of the student switch-off campaign. These data were then used
to predict consumption in each hall for subsequent years. In cases where electrical heating was used the
baseline consumption was adjusted for degree days. Actual consumption was then measured for the period
2015-2016 and compared to the baseline figures to establish an estimate of the savings achieved by the
project.

The total adjusted baseline for the project in 2015-2016 was 29104 MWh. Total consumption measured
during the period was 26556 MWh, a total reduction of 2548 MWh of electricity (219 tonnes of oil
equivalent). This reduction, when accounting for the carbon intensity of national electricity generation
equates to a reduction of 1,107 tonnes of CO, emissions.

On a country-by-country basis, with the exception of Greece, savings achieved in the project were broadly
proportional to the baseline consumption in participating halls. That is, countries with larger baselines
made larger savings. The majority of electricity consumption took place in UK universities and the UK saw
the largest absolute savings followed by Lithuania and Sweden. However, it is interesting to note that
percentage savings were actually consistently higher (again, with the exception of Greece) in countries
with smaller baselines. This may suggest larger student cohorts are more difficult to fully engage. In terms
of percentage saving from the baseline Cyprus achieved a very impressive 41.2% saving but since Cyprus
was the smallest consumer in absolute terms this saving is a small contributor to the overall figures. This
result may be partly due to the fact that in Cyprus it was possible to engage directly with every single
student.

6.2 Findings of pre- post-intervention survey

The follow-up student questionnaire survey was circulated in all dormitories implementing the Student
Switch Off campaign and to a control group in Linkoping, Sweden. Respondents to the follow-up survey,
were matched with the respondents of the baseline survey through their email or name in order to be
included in the pre- post- comparison evaluation. The response rate target of 726 has been achieved with
a total of 745 matched respondents. The valid for the treatment group is 185 and for the control group
127.

DEMOGRAPHICS
Gender

* Alarge number of female, compared to male respondents participated in the survey in total.

« The number of female respondents is higher than the number of male respondents in Cyprus,
Lithuania, Sweden and the UK. In Greece the same number of male and female students
participated in the survey. The largest proportion of female respondents is found in Cyprus and in
Lithuania (67% and 66%, respectively) while the largest percentage of male respondents is found
in Greece (50% male).

+ The proportion of female respondents in the treatment group is higher than the proportion of
female respondents in the control group (54% female in the treatment group, 43% in the control
group). Differences found in gender between groups are not statistically significant.

Age

« Almost half of the respondents (48%) are between 18-20 years of age. Lithuania and the UK have
the youngest population of respondents with the majority of respondents (57% and 68%,
respectively) being between 18-20 years of age.

« In Cyprus, Greece and Sweden the proportion of students that are between 21-24 years of age is
higher than the proportion of students between 18-20. In Greece and in Sweden a significant
number of students is also between 25-29.
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The population of the control group is “younger” that the population of the treatment group with
a higher proportion of students between 18-24 years. Age differences between the groups are
statically significant.

Nationality

The majority of respondents are native to the country they study in (64% of total). In Lithuania
all respondents are native to the country they study in. In the UK and Sweden a significant number
of international, non-EU citizens, is met (20% and 28%, respectively), while in Cyprus, Greece
and Lithuania no international non-EU students are met.

The biggest majority (69%) of the respondents of the control group are native to the country they
study in while less than half of the respondents from the treatment group are native. The
differences in origin between the two groups are statistically significant.

Level of education

Overall, a good mix of students from different years and levels of education is found. The majority
of respondents (72%) are undergraduates, while 26% are postgraduates. Two percent of total
respondents are exchange students (Erasmus or international), top-up students or research
associates and study in Sweden and the UK.

The proportion of first year students in the UK is really high (70%) while in Sweden it is significantly
low (5%). Sweden has the biggest percentage of post-graduate students (42%).

In the control group the proportion of first year students is much higher than that of the treatment
group (30% and 5%, respectively). The two groups have similar proportions of masters students
but PhD students are only found in the treatment group. Exchange students are also found at a
higher percentage in the treatment group (4% in the treatment group, 1% in the control group).
Differences between the groups in the year of study are statistically significant.

Subject of study

Respondents study all main subjects in all countries.

Overall, the biggest percentage of respondents (33% of total) study architecture, engineering or
technology and are assumed to have the best level of knowledge or awareness of energy saving
issues. The highest proportion of respondents studying architecture, engineering or technology is
found in Lithuania (49% of respondents) and the lowest in Cyprus (13% of respondents).

The second most represented subject of study (26% of respondents) is social sciences.
Arts/Humanities, Health sciences/medicine and mathematics/physical sciences are each studied
by 13-14% of respondents.

The biggest percentage of respondents in both the treatment and control group study architecture,
engineering or technology but in the control group this proportion is much higher (53% for control
group, 39% for treatment group). Some smaller differences are also found between the two groups
for the remaining subjects of study. The differences between the groups in subject of study are
somewhat significant.

Living in dorms status

Almost one third of the respondents lived in dorms of their current dormitory provider/university
the previous academic year. At country level this is mostly the case for Cyprus (73%), Greece
(67%), Lithuania (60%) and Sweden (59%). These residents are more likely to have heard of or
been involved in Student Switch Off the previous year. For 93% of the respondents in the UK this
is the first year that the students are living in dorms of their current dormitory provider /university.

LIFESTYLE
Energy saving efforts in future lifestyle

In all countries except for Sweden the largest proportion of students will be doing a lot more to
save energy when they move out of dorms. In Sweden the biggest proportion of students (48%
of respondents) will be doing about the same. Only a very small proportion in Lithuania and
Sweden (2% and 1%, respectively) think that they will be doing less.

In the treatment and the control group the biggest proportion of respondents think that they will
be doing about the same to save energy when they move out of dorms (48% for the treatment
group and 41% for the control group). The proportion of respondents that will be doing more to
save energy is higher in the control group than in the treatment group (51% for the treatment
group and 59% for the control group). One per cent of respondents from the treatment group
think that they will be doing less to save energy when they move into private accommodation.
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(PERCEIVED) LEVEL OF INFORMATION
Own energy consumption in dormitories

Significant differences (p=.001) between the baseline and follow-up survey are found in the level
of information on what respondents personally consume in their dormitory. The change is towards
a decrease of the level of knowledge (8% decrease in the mean value overall).

A decrease is observed in all countries except for Sweden. The decrease in the level of knowledge
is statistically significant in Lithuania (p=.007) and in the UK (p<.001). The biggest reduction in
the level of information on what respondents personally consume in their dormitory is met in
Greece. Because students were asked to save energy, through SSO, they started to think about it
more consciously and wanted to know how much they consume and how well they are performing
whereas before SSO students probably didn't think about it as consciously. Therefore, the decrease
in the level of information on what respondents personally consume in their dormitory is attributed
to the fact that students only received building level energy consumption information.

At the end of the academic year the highest level of knowledge on what respondents personally
consume in their dormitory is found in Cyprus and the lowest in Greece and Lithuania.

No statistically significant change between the baseline and the follow-up survey is found in any
of the treatment or control groups. The level of knowledge is at similar levels in the two groups
and close to “badly informed”. In the treatment group a slight increase is observed while for the
control group a slight decrease is observed in the perceived level of knowledge of what respondents
personally consume in their dorms.

How to save energy in dormitories

Statistically significant differences (p<.001) between the baseline and follow-up survey are found
in the level of information on what respondents can do to save energy in their dormitory. The
change is towards an increase in the level of knowledge (8% increase in the mean value overall).
An increase in the level of knowledge is observed in all countries. This change is statistically
significant in Sweden (p<.001) and somewhat significant in the UK (p=.064). The biggest increase
in the level of information on what respondents can personally do to save energy in their dormitory
is found in Sweden.

The highest perceived level of knowledge on what respondents can do to save energy in their
dormitory is found in Cyprus and the lowest in Lithuania.

Statistically significant changes between the baseline and the follow-up survey is found in both
treatment and the control group. However, the change is more significant for the treatment group
(p<.001).The change is towards an increase in the level of knowledge with the increase being
larger for the treatment group. The level of knowledge is at similar levels in the two groups and
close to “neither badly nor well informed”.

ENERGY AWARENESS
Increase in energy awareness

Overall, the energy awareness of respondents has increased by “a little”.

The biggest increase in energy awareness is reported from Greece and the smallest from Lithuania.
Differences between the treatment and the control group in increase of energy awareness are not
statistically significant. The increase in the energy awareness in the treatment group is slightly
higher than in the control group.

Influential sources of information

The top three sources of information that helped the most in increasing the energy awareness of
respondents are: the Student Switch Off campaign; family and; an article they have read or a
documentary they watched.

The least influential sources of information are: lack of feedback and information on their
dormitory’s energy consumption; university courses and; friends living in dormitory.

Student Switch Off receives a high proportion of responses and is in the top three most influential
sources of information in all individual countries.

The top two sources of information that helped increase energy awareness are common between
the treatment and control group. Those are: an article/documentary and family.

The Student Switch Off campaign is the third most influential source of information for the
treatment group with 40% of the respondents selecting it. Only 2% of the control group were
influenced by Student Switch Off.

HABITS AND PRACTICES
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« Overall, an increase is observed in the frequency that the less known energy saving actions are
performed, namely putting a lid on pans when cooking and boiling only the right amount of water.
The change is statistically significant for putting a lid on pans when cooking (p<.05) and somewhat
significant for boiling only the right amount of water with the kettle. For the better known energy
saving actions of switching off lights in empty rooms and avoiding leaving electronic equipment on
stand-by a small decrease in the frequency that they are performed is observed but it is not
statistically significant. Putting an extra layer on before using heating and opening windows for
cooling did not have a major change.

« The behaviors with the highest frequency of performance, and that can be considered as habits,
are those of switching off lights in empty rooms and opening windows for cooling.

« Inindividual countries significant changes (increase in frequency) are found in the frequency that
a lid is put on pans when cooking (in Cyprus and Sweden) and that the right amount of water is
boiled with the kettle (in Greece, Lithuania and the UK).

* The action performed the most often in Cyprus, Greece and Sweden is that of switching off lights
in empty rooms. In Lithuania and the UK the action performed most frequently is that of opening
windows for cooling.

* The least performed action in Cyprus and the UK is that of putting a lid on pans. In Greece and
Lithuania avoiding leaving electronic equipment on stand-by is the action performed least
frequently. In Sweden the action performed least often is that of putting an extra layer on instead
of the heating (3.61+1.20).

«  Still, all actions are performed more often than “sometimes” in all countries.

* In the case of the treatment group a decrease is observed in the frequency that three out of six
targeted behaviours are performed. However, none of these decreases is statistically significant.
A statistically significant increase is observed in the frequency that a lid is put on pans when
cooking (p<.05). In the case of the control no statistically significant increase is observed for any
of the targeted energy saving behaviours. However, a statistically significant decrease occurred in
the frequency that lights are switched off in empty rooms (p<.05).

BEHAVIORAL ANTECEDENTS

« Between the baseline and follow-up survey statistically significant changes are found for only one
out of seven studied items of behavior change theory and models, therefore, no single theory or
model is verified with change in all its relevant variables.

« The item with the statistically significant change is the attitude that says “saving energy means I
have to live less comfortably”. The change in this item has a negative meaning as it implies an
increase in the level that respondents think that saving energy means they have to live less
comfortably. In emotions no change is found. In all other items a change with a positive meaning
is observed (personal norms, ascription of responsibility, awareness of consequences, perceived
behavioural control, role beliefs).

« Visual comparison of the mean value diagrams shows similarities (similar trends) in the mean
values for all items between the treatment and control group. However, changes observed in the
treatment group appear to be greater than the ones in the control group for the majority of items.

Personal norms
* In Greece a significant increase in the feeling of moral obligation to save energy is observed.
Ascription of responsibility

« In Greece and in Sweden (treatment group) a significant increase in the ascription of responsibility
for climate change is found.

Awareness of consequences

A somewhat statistically significant increase in awareness of energy consumption contribution to
climate change is observed in the Sweden (treatment group).

Attitudes

« A statistically significant increase in the level that respondents in the UK think that saving energy
means they have to live less comfortably.

Perceived behavioural control

« No statistically significant change is observed in perceived behavioural control in any of the
countries or the control group.

Emotions
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No statistically significant change in emotions is observed in any of the countries or the control
group.

Role beliefs

A statistically significant increase in the role belief that as residents of dormitories respondents
should be more concerned about their energy use there is observed in Greece, while a somewhat
significant change towards the opposite direction is observed in Lithuania.

DETERMINANTS OF ENERGY SAVING
Incentives

The fact that it is a habit adopted from home is in the top three reasons for saving energy in all
countries.

The second and third reason varies between countries. In Lithuania, Sweden and the UK "“it saves
energy” and “it's the right thing to do” are the other two top reasons for being more energy
conscious. In Cyprus they are “it saves energy” and “it makes me feel good about myself” while
in Greece the other two top reasons are " it helps reduce global warming” and “it makes me feel
good about myself”.

Between the baseline and follow-up survey there is no change in the items in the top three list
except for one item in Greece. In the baseline survey “it saves energy” was in the top three
reasons. In the follow-up survey this changed to “it helps reduce global warming”.

Others asking them to save energy, earning prizes out of it, gaining approval of other people and
fitting in with other energy conscious residents of the dormitory seem to have minimal impact on
respondents’ energy consciousness in all individual countries. These reasons had the minimum
impact during the baseline period in all individual countries as well.

In Cyprus and Greece significant changes are observed in a number of items. This is mainly
attributed to the small sample size rather than a more significant change compared to the other
countries. In Cyprus a significant decrease is observed in the number of students that consider
“it's the right thing to do” as an important reason for being more energy conscious, while a
significant increase is observed in the number of students that selected “it helps reduce global
warming” in the follow-up survey. In Greece the biggest increase is found for “it helps reduce
global warming”, while the biggest decrease is found in “it saves energy”. In Lithuania the most
significant decrease is found in “it saves energy” while a significant increase is found in those
saying that "I don’t know, I just do it”. In Sweden and the UK changes are rather small; between
0% and 4% for Sweden, while in the UK the change does not exceed 2% for any of the listed
items.

The top two important drivers of energy consciousness are common for the treatment and control
group. Those are: it's a habit adopted from home and it saves energy. The third most important
reason is different for the two groups. In the treatment group the third most important reason is
“it's the right thing to do”, while in the control group it’s “it helps reduce global warming”. These
reasons were the top drivers of energy saving in the baseline survey as well in both groups.

The least important reasons for being more energy conscious are common for both groups and
are: those associated with other peoples’ opinion namely: fitting in with other residents of the
dormitory, other peoples’ approval and someone else asking.

Overall, no significant differences are observed in the ranking of drivers of energy consciousness
in the control group. The differences are at the level of 0% to 3%. In the treatment group the level
of change is higher for a number of items in the list. The proportion of students selecting “it saves
energy” has increased by 5%, while for those selecting “it’s the right thing to do” it has increased
by 7%.

Barriers

The top reasons for being less energy conscious vary between countries. Therefore, a common
trend cannot be identified. Only the lack of energy consumption feedback has a common ranking
in all countries. Building structure and systems is in the top three reasons for all countries except
for Lithuania.

A difference in the ranking of top reasons is also found between the baseline and follow-up in
individual countries. However, lack of energy consumption feedback was in the top three reasons
for being less energy conscious in the baseline survey in all countries as well. In the baseline
survey limitations in the building structure and it's systems was not in the top three reasons for
all countries except for Sweden.

The three most important barriers in energy saving are common between the treatment and
control groups: lack of energy consumption feedback; structural/system limitations, and; energy
saving does not save them money. These three reasons were the top three reasons in the baseline
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survey as well for the treatment group while in the control group lack of inspiration from the hall
management was in the top three reasons instead of structural/system limitations.

The least important reasons for being less energy conscious are sustainable living not being for
them, fear of being made fun of and lack of inspiration from the university/college to act in an
energy saving manner. This trend remains unchanged from the baseline survey for both groups.
Overall, no significant differences are observed in the ranking of drivers of energy consciousness
between the two groups in any of the baseline or follow-up survey.

6.3 Findings on retention of behaviours survey

Ninety eight valid responses were collected for the questionnaire survey that was conducted with students
who lived in participating dormitories in 2014/15 but moved into private accommodation in 2015/2016.
The survey did not have a specific response target.

The findings suggest a significant impact from Student Switch Off on respondents while living in dorms
and a retention of the energy saving habits in their current lives outside dorms.

When living in dorms the awareness on how to save energy increased as a result of
information/posters/messages students received from the Student Switch Off campaign for 68%
of the respondents

Seventy per cent of respondents took action to save energy as a result of the SSO campaign last
academic year.

From the 70% of respondents that took action to save energy as a result of the SSO campaign
last academic year almost all of them (99% of respondents) continue to take those actions in their
current life.

The majority of respondents (74% of respondents) continue to take energy saving actions in their
current lives to save money. A large number of respondents also continue to take the energy
saving actions because they have gotten into the habit of saving energy (56% of respondents)
and to take personal action on climate change (48% of respondents). Encouragement from
flatmates and saving time are not popular reasons for taking energy saving actions (3% and 6%
of respondents, respectively).

The frequency in which respondents take the six energy behaviours targeted by Student Switch
Off are similar to that of students living in dorms. No statistically significant differences are found
between the two groups of respondents for any of these behaviours.

The behaviours applied at the highest frequency are those of switching off lights in empty rooms
and opening windows for cooling through ventilation. The behaviour applied least frequently is
that of avoiding leaving electronic equipment on stand-by.
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Appendix A - Follow-up questionnaire
survey (UK version)

1. Name

First nama | |

Last name | |

* 2 Email address

Email | |

* 3. How informed do you feel about:

Fairly badly Meither well nor
Very badly informed informed badly informed Fairty well informed  Very well informed
the energy you
personally consume in | [ ) ( [
your hall?

what you personally can
do to save energy in L) () ) ™ M
your hall?

* 4, This section of the questionnaire is designed to find out about your opinions and attitudes to different
issues. Please consider each of the statements below, and indicate to what extent you agree or disagree
with it.

Neither Disagras
Strongly Disagree Disagres MNaor Agree Agrea Strongly Agres

Doing things to save y ™y N ~ —
energy makes me happy

| feel in complete control N ;
over how much enargy | () ) 5] & -
use

Energy conservation

contributes to a —~ —, o — —
reduction of climata : :

change impacts

Saving energy means | )
have to live less i | oy fan S .
comfortably

As a resident of a hall of

residence | should be =

mmmﬁdm Y [ - 1 | [ )
my anergy use during

my stay there

Everyona including - - - y
rysalf is rasponsible for ) i ] i) M
climate change

| feel morally obliged to —~ ~ —~ ~ —~
save energy
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* 5. Which of the following actions do you think can help save energy?

* §. Please consider each of the actions below, and indicate how often you take them.

[Select all that apply]

D Switch off fights in empty rooms

|:| Avold leaving electronic equipment on stand-by

D Put a lid on pans when cooking

EI Boil the kettle only with the amount of water you intend to use

D Put a jumper or an extra blanket before deciding to turn on the heating

D Open windows to cool down bafore deciding to use a cooling devica or systam

[] anor e above

D Mone of the above

Switch off lights in
empty rooms

Avoid leaving electronic
equipment on stand-by

Put a lid on pans when
cooking

Baoil the kettle anly with
the amount of water you
intend to use

Put a jumper or an axira
blanket before daciding
to tum on the heating

Open windows to cool
down bafore deciding to
use a cooling device or
system

Always

# T. Considering only the energy saving actionsin the previous guestionthat you take most frequently,

please choose up to three reasons why you undertake these actions.

It's a habit | adopted
from homa

It helps reduce global
warming
It savas aenargy

Someons asked me o

It's the right thing to do

| eam money/prizes out
of it
1 want to fit in with other

rasidents of the hall who
are anargy conscious

It makes me feel good
about myself

Other paople approve
when | do

| don't know why, | just
daoit

Other {pleaze specify)

Most important reason
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* 8. Again, considering the energy-saving actions, please chooseup to three reasons that prevent you from
being more conscious about your energy use in your hall, from the list below.

Most important reason
The energy | save in the F =
|

hall won't save me any |
money

Othars will make fun of | |
me

| dom't know how |

| don't have any
feadback on how much | | |
consume

| have other things on [ |
oy mind

Sustainable iving is not | |
for me | |

My university/coltege

does not inspira me ta |
act In this way

The hall management .
does not inspire me to |
act in this way

My persanal actions o
=ave energy would have f

minimal impact on the |
enengy consumption of

fhe hall

The other hall residenis

are not engaged in | |
saving enargy either

The way the building

and its systems are

dasigned limit the things | |
| can do o save energy

Nothing prevents me ;

from being energy | |
consCious :

Oither (please specify)

* 8. How much has your awareness of what you can do to reduce the impact of your lifestyle and habits on
energy consumption increased since the start of this academic year?

| Agreat deal
| Afair amount
| At

7| Mot very much

Mot at all



* 10. What have been the main sources, if any, of information that have made you more aware of what you
can do to reduce your energy consumption? [Select all that apply]

[ 7] Friends tiving in halis of residence at my university

] Famy

|:| University-wide campaigns

D The Student Switch Off campalgn

|:| Feedback and information about my hall's energy consumption
D An arficle | read or a documentary | watched

|:| A course | took at university

[[] otner (piease speciy)

I.

* 11. Have you heard of the Student Switch Off campaign?

| Yes

| No

* 12. In what ways has Student Switch Off influenced you? [Select all that apply|
|:| It halped me meat ather peopls who were also trying to do the sama
|:| it made me aware of the impact of my [festyle and habits
D It gawe me the opporiunity to become a Student Switch OFf ambassador
D | was given information on where fo go for advice on energy saving actions | can take
|:| | saw practical examples on what ather people do to save enengy
I:I it showed me that my university is taking action fo reduce its environmental impact
D It showed me that studanis at other unfversities are taking action to reduce their environmental impact
D It made me confident that | could aclually do things fo reduce my environmental impact
D It made It easler for me to reduce my emdronmental Impact

D Studant Switch OFf has not influenced me

[] otner (piease specify)

* 13. Which one of these statements best describes how you think you will be living when you move out of
halls of residence?

1 1 ihink I'l be doing a Iot more to save ensrgy
| | think 'l be doing & bit more to save anengy
| think I'l probably be doing about the same to save enengy
| 1 think 'l be doing 2 bit less o save energy
| 1ihink 'l be doing =3 Iot less o save anargy

| Don't Know



Appendix B - Changes to the follow-up
questionnaire survey in Year 2

In year 2 of the campaign some minor adjustments were made to the questionnaire survey. These
adjustments were either additions of questions to help increase clarity in some areas or removal of
questions to help eliminate respondent fatigue. The adjustments involve a very small number of
questions that were either found to be too long in length or did not give strong findings at the end of the
year. These questions were either reduced to the minimum necessary length or were removed,
respectively. The study variables removed from the methodology in year 2 are the following:

Lifestyle
*  Future lifestyle and energy saving

The item was measured on a 6-point scale 1 'I think I'll be doing a lot more to save energy’ to 5'I think
I'll be doing a lot less to save energy’ and 6 ‘Don’t know’.

Socio - psychological variables

e Personal norm (PN)

Norms defined as the perceived social pressure to perform or not to perform the behaviour in question.
Two items were used to measure Personal norm ("I feel morally obliged to save energy” and "I feel
guilty when I use a lot of energy”). The second item was removed.

e Attitudes (ATT)

Attitude refers to the degree to which a person has a favorable or unfavorable evaluation or appraisal of
the behaviour in question.

Two items were used to measure respondents’ attitudes toward energy saving (‘Saving energy is too
much of a hassle’ and ‘Saving energy means I have to live less comfortably”). The first item was

removed.
e Perceived Behavioural Control (PBC)

Perceived behavioural control refers to the perceived ease or difficulty of performing a behaviour and is
assumed to reflect past experience as well as anticipated impediments and obstacles.

Perceived behavioural control was measured through an item measuring self-efficacy (*I can reduce my
energy use quite easily”) and an item measuring controllability ("I feel in complete control over how
much I use”). The self-efficacy item was removed.

e Subjective norms (SN)

Subjective norm tries to explain the opinions that others may have about the behaviour. It was
measured through two items. The injunctive item (“"Most people who are important to me think that I
should use less energy”) measures respondents’ perceptions of what they believe others would want
them to do regarding energy saving while the descriptive item (“Most people who are important to me
try to pay attention to their energy use”) measures the extent to which respondents believe that people
that are important to them try to pay attention to their own energy use. Both items were removed.

e Intention (INT)

Intentions are considered immediate antecedents of behaviour.
Intention was measured through the item “I intend to try harder to reduce my energy use this academic
year” and was removed in year 2 of the survey.
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Appendix C - Variables from behaviour change theory

and models

year

Maintained

Variable Item code | Items NAM TPB TIB in Year 2

PN-1 I feel morally obliged to save energy Y
Personal norms oo .. v Vool ]

PN-2 I feel guilty when I use a lot of energy
Ascription of responsibility AR-1 Everyone including myself is responsible for climate change v Y

_ Energy conservation contributes to a reduction of the climate

Awareness of consequences AC-1 change impacts v Y

ATT-1 Saving energy is too much of a hassle
Attitude  TTIITTTTEETTITTTOTT T T v LV

ATT-2 Saving energy means I have to live less comfortably Y
Perceived behavioural control PBC-1 I can reduce my energy use quite easily
(self-efficacy @and e s V2 N
controllability) PBC-2 I feel in complete control over how much energy I use Y

SN-1 Most people who are important to me think that I should use
Subjective norm -~ |lessenergy 2 N SO
(injunctive and descriptive) SN-2 Most people who are important to me try to pay attention to

their energy use
Emotions EMO-1 Doing things to save energy makes me happy v
Role beliefs ROL-1 As a resident of the dorms I should be more concerned about
my energy use during my stay there

Intention INT-1 I intend to try harder to reduce my energy use this academic v

NAM: Norm Activation Model
TPB: Theory of Planned Behaviour

TIB: Triandis’ Theory of Interpersonal Behaviour




Appendix D — Questionnaire survey for
the students that have moved out of
dorms (UK version)

* 1. Are you currently living in halls of residence?
Yes

No

* 2. When you lived in halls last year, did your awareness of how to save energy increase as a result
of information/posters/messages from the Student Switch Off campaign?

Yes, a lot
‘Yas, a fair amount
 Yes, alittle

No change at all

* 3. Did you take actions to save energy as a result of the Student Switch Off campaign last academic year?
| Yes,alot
| Yes, a fair amount
| Yes, alitle

| Mo, notatall

* 4. You mentioned that you took actions to save energy as a result of the campaign last year, are you still
taking those energy saving actions now?

" Yes, alat
™\ Yas, a fair amount
) Yes, alitle

) Mo, not al alf

* 5. Why do you continue to take those energy-saving actions now? [Select all that apply]
D To save monay
I:I Because my flatmates encourage me
[[] Tosave tme
D To take parsonal action on climate changs

D Bacause | have got into the habit of saving energy

[[] other tpiease specify)

i




* §. Please consider each of the actions below, and indicate how often you take them.

Switch off lights in

Avoid leaving elecironic
equipment on stand-by

Put a lid on pans when
cooking

Bail the keitle only with
ihe amownt of water you
intend fo use

Put a jumper oran extra
blanket before deciding
1o fum on the heating
Open windows to cool
down before deciding fo
uss a cooling davice or
systam

7. Name

Mever

_,

Rarely

Sometimes

First name I

Last name I

* 8. Email address

Email I

Often

Always



