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Abstract 
D4.4 � Ĥolistic socioeconomic model to increase eco-awareness of users in public spaces�_ is 
�š�Z���� �]�v�]�š�]���o�� �}�µ�š���}�u���� �}�(�� �^T4.4 Development of a novel socio-economic model�_ and a 
preliminary attempt to integrate the results of all Tasks of � ŴP4 Socio-economic factors and 
human behaviour models for energy efficiency�_ under the GreenSoul (GS) Horizon2020 
project. D4.4 builds the theoretical framework and approach for the development of the 
socio-economic (s-e) model, in line with the energy-related behavioural change scope of the 
project. It goes a step further by performing an initial partial analysis of the results of the 
energy behaviour questionnaire survey that has been designed and executed as a 
coordinated exercise for the purposes of tasks T4.2 �t T4.4. This initial descriptive and 
prescriptive analysis provides food for thought together with the identification of s-e factors, 
correlations between factors and persuasion strategies and relevant recommendations. The 
next versions of D4.4 will complete the analysis of the questionnaire results and integrate 
the experience gained from the GS pilots. 
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Executive Summary 
This deliv���Œ�����o�����]�•���š�Z�����}�µ�š�‰�µ�š���}�(���^�d���•�l���ð�X�ð��- Development of a novel socio-�����}�v�}�u�]�����u�}�����o�_ 
�����o�}�v�P�]�v�P�� �š�}�� �^�t�W�ð�W�� �^�}���]�}-economic factors and human behaviour models for energy 
efficiency�_ of the EU-funded H2020 GreenSoul project. It aims to develop a socio-economic 
(s-e) model for energy efficient behavioural change of users in buildings of public use (see 
figure below). Based on this model GS 
may (i) predict likely energy-related 
behaviour, (ii) select the appropriate 
persuasion strategies and (iii) drive the 
desired energy-efficient behaviour. To 
do so the model will define and quantify 
interconnections between s-e factors, 
user profiles, and persuasion/ 
incentivisation strategies (see subsection 
1.3). From this perspective, D4.4 
integrates the results of all WP4 tasks 
(see Fig. 4). Its current initial version (v1) 
will be followed by a second (v2) that 
will fully define the model and a final 
(vfinal) that will include an improved and 
validated version of the model.  
The methodology for the development 
of the s-e model has taken into account: 
(a) existing behavioural change theories 
(like the Theory of Planned Behaviour 
(TPB) and the Nudge Theory); (b) available research results, as well as (c) work performed in 
other WP4 and WP3 tasks. As a result, the GS high-level behavioural change framework (see 
subsection 3.4) takes into account the desired energy-related behaviours, the recommended 
persuasion principles and strategies, as well as the role of automation (e.g. GreenSoul-ed 
devices) and centralised control. 
 
The GS behavioural change approach aims to affect personal beliefs and this way improve 
the relevant intention determinants to revise people intention towards energy efficient 
behaviour. Also, GS intends to employ nudges to ensure that (a) a higher percentage of 
energy efficient behavioural intentions is translated into actual behaviour, (b) energy 
efficient behaviour may be exhibited even from persons that have a negative predisposition.   
 
To define an initial quantitative version of the model, the WP4 team has designed an energy 
behaviour questionnaire for people working on buildings of public use and surveyed the 6 GS 
pilot sites (Bilbao, Cambridge, Haywards Heath (HH), Pilea-Hortiatis, Seville and Weiz) plus 
an additional one (in Thessaloniki). In total 291 responses have been collected (this number 
will be further increased as Seville site is about to carry out the web-survey). In the current 
version of the report the analysis is limited on the responses from 3 sites (Bilbao, Pilea, 
Thessaloniki). 
The analysis of the questionnaires involves a descriptive and a prescriptive part. In the 
former, the analysis aims to provide some basic statistics and conclusions (e.g. which are the 
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most popular persuasion strategies among the responders) and to identify socio-economic 
factors that are potentially important in determining certain persuasion strategies. For these 
purposes, the selected s-e factors are organised in six (6) groups: Demographics, Behavioural 
change profile, Employment profile, Working conditions, Work culture, Persuasion profile. 
 
The latter (prescriptive analysis) aims to further identify key s-e factors and uses correlation 
analysis, analysis of variance, and regression analysis to quantify the relation between 
persuasion strategies and s-e factors. For ins�š���v�����U���‰�Œ���o�]�u�]�v���Œ�Ç���Œ���•�µ�o�š�•���]�v���]�����š�����š�Z���š���Z�Œ���Á���Œ���•�[��
are ranked as the top influential persuasion/ incentivisation strategy. Following the above 
dual analysis, the GS generic socio-economic model is organised into five (5) preliminary 
constructs:  

1. Demographic construct: Age group; Gender; Family status; Education 
2. Employment construct: Type of employment; Position; office level; office settings; 

presence at office  
3. Attitudinal construct: Pinball, Shortcut, Thoughtful 
4. Intentional construct: Pre-contemplation, Contemplation, Action 
5. Technology construct: Confidence on the technology; Familiarisation 

 
The GS model can be applied for both long-term and short-term behavioural change policy. 
In both policy contexts the socio-economic model operates as follows: 

As an output it will provide for each user and for each persuasion strategy (PS) the likelihood 
indicator of a successful change behaviour (LISCB) (see subsection 5.1). �d�Z�]�•�� �Z���P�P�Œ���P���š���[��
likelihood is calculated as the weighted sum of the Construct Likelihood Matrix (CLM) for all 
five (5) constructs:  

�Ê�2�5���P�D�A������������ 
L 
Í �:�9�( �?�Ü
H�%�.�/�Ü�;

�á

�Ü�@�5

 

Where:  
�9�( �?�Ü�A�� �t���]�P�Z�š������ �&�����š�}�Œ�� �(�}�Œ�� �š�Z���� ���}�v�•�š�Œ�µ���š�� �Z�E�[�� �~�E is the number of the construct and takes 
values from 1 to n (5 in this case)) 
�%�.�/�Ü �]�•�� �š�Z���� �u���š�Œ�]�Æ�� �š�Z���š�� �‰�Œ�}�À�]�����•�� �š�Z���� �Z�o�]�l���o�]�Z�}�}����of a successful change behaviour for each 

�%�.�2�5�ì�Ü�‰���Œ�•�µ���•�]�}�v���•�š�Œ���š���P�Ç�[��  �(�}�Œ�����}�v�•�š�Œ�µ���š���Z�E�[ 
 
The above model will be quantified in v2 of D4.4 as a result of the full analysis of all collected 
questionnaires and the integration of the outputs of T4.2 & T4.3. The model will be matched 
with the self-eco-awareness mechanisms foreseen in GS (i.e. GreenSoul-ed devices: linked 
devices that interact with them and with the occupants) and will be integrated into the GS 
decision support system (DSS) (see T3.4). It will then be tested, improved and validated 
during the project pilots and the new version of the holistic model will be defined in vfinal of 
D4.4.   
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 1 Introduction and scope of the document 
The core objective of WP4 �^�^�}���]�}-economic factors and human behaviour models for energy 
���(�(�]���]���v���Ç�_��is to investigate in depth the various factors that affect the eco-behaviour of the 
end-users or building of public use, towards delivering an energy-related human behaviour 
model accompanied by social (cultural, demographic, age, etc.) and economic (costs and 
benefits through market-oriented norms) perspectives that will define the later energy 
awareness incentive mechanisms.  
Being the last deliverable of WP4, this document integrates results from all tasks of the work-
package towards the development of GreenSoul socio-economic (s-e) model. WP4 adopts an 
iterative approach for the development of its deliverables. D4.4 will evolve through three 
versions: the current one (v1) and two additional (v2 and vfinal). The current version of the 
document incorporates all the background work, the methodology adopted, the high-level 
behavioural change framework and the initial s-e model resulted from the analysis of the 
questionnaire survey of the employees and energy managers of the pilot buildings plus an 
additional building.    
 
1.1 Purpose and Structure of the Document 
D4.4 serves T4.4 objective: �ZTo research and develop novel socio-economic models that take 
into account both individual-motivational factors and social perspectives (demographics, 
aging, attitudes, and so on) for improving eco-behaviour of end-users�[. 
�d�Z���� �����o�]�À���Œ�����o���� ���}�v�•�]�•�š�•�� �}�(�� ���W�� �ZReport with the methodology followed to build the socio-
economic model to increase eco-awareness of users in public spaces plus the results of its 
application to the pilot sites. Thus, this report will deal with novel socio-economic models 
that take into account both individual-motivational factors and social perspectives for 
improving ecobehaviour of end-users. It will be a living document with two revisions foreseen 
in M28 (v2) and M35 �~�À�(�]�v���o�•�[. 
In line with the above, the deliverable presents in Section 1 some general information 
regarding the Task in hand and the content of the work performed within its duration.  
Section 2 outlines the analysis (i) that helped shaping the methodology for building the 
GreenSoul s-���� �u�}�����o�U�� �Á�Z�]�o���� �]�š�� �~�]�]�•�� �(������ �š�Z���� �‰�Œ�}�����•�•�� �(�}�Œ�� �����(�]�v�]�v�P�� �š�Z���� �‰�Œ�}�i�����š�[�•�� �Z�]�P�Z-level 
behavioural change framework (See Section 3). Section 2 includes an extended literature 
review on behavioural (change) theory and its applications for energy efficiency purposes in 
buildings. In this context, the state-of-the-art analysis has also explored available research 
results (e.g. from relevant EU-funded projects), methodologies, and Artificial Intelligence (AI) 
technologies of potential use for the definition and self-improvement of the s-e model. 
Finally, Section 2 concludes with the methodology that has been followed for the creation of 
the s-e model, including the way that D4.4 has made use of the work and the results derived 
from T4.1-T4.3.   
Section 3 builds upon the desired energy-related behaviour and available high-level 
strategies for behavioural change. It also examines behavioural change limitations and the 
�Œ�}�o���� �š�Z���š�����µ�š�}�u���š�]�}�v�� �����v�� �‰�o���Ç���š�}�� ���}�u�‰�o���u���v�š�� ���v���l�}�Œ���Z���}�Œ�Œ�����š�[�� �Z�µ�u���v�������Z���À�]�}�µ�Œ�X���^�����š�]�}�v���ï��
concludes with the proposed high-level behavioural change framework upon which the 
GreenSoul s-e model is applied.   
Section 4 incorporates an overview of the questionnaires and the survey results, while it also 
includes a descriptive analysis of the responses. It main aim is to generate useful statistics 
and filter results so as to facilitate the correlation analysis performed under Section 5.  
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Under Section 5 the in-depth analysis of the questionnaire responses is performed aiming to 
identify which socio-economic factors/ indicators will be integrated in the s-e model. Based 
on this analysis the initial (non-validated) version of the model is produced. Finally, Section 5 
summarises the limitations of model, as well as framework conditions that may affect its 
effectiveness such as organisational culture, type of occupant (e.g. employee or visitor, etc.), 
data availability (through sensors and energy-related infrastructure), available 
communication channels and tools to reach the occupants, data privacy issues, etc.  
Section 6 collects the experience gained through the whole process and organises it in 
conclusions and recommendations that will be taken into account in the next versions of the 
deliverable, while they will also comprise valuable knowledge for dissemination and transfer. 
This initial version of the report (v1) ends with Section 7, by defining the next steps �t roadmap 
for the evolution of the deliverable (next two versions). 
 
1.2 Placing the Socio-economic model into the GreenSoul framework 
The proposed s-e model is an integral part of the intelligence layer of the updated GS 
architecture presented in the figure below. As explained in the following sections the model 
�]�•�� �µ�•������ ���Ç�� �š�Z���� �Z���v���o�Ç�š�]���•�� �˜�� �‰�Œ�}�(�]�o�]�v�P�� �u�}���µ�o���[�� ���v���� �š�Z���� �Z�‰���Œ�•�µ���•�]�À���� �u�}���µ�o���[, of the GS DSS 
providing the necessary input for the GreenSoul persuasion mechanisms for improving end-
�µ�•���Œ�•�[�����v���Œ�P�Ç-related behaviour. The s-e model will also be of value for the core simulation 
module and specifically in estimating energy consumption under different occupancy and 
user profiling scenarios. Finally, by determining its limitations the s-e model will allow the 
GreenSoul-ed devices to take control and autonomously decide the optimal control strategy 
for energy efficiency purposes while preserving occupant comfort. 
 

 
Figure 1: Component diagram of the GreenSoul architecture ordered in four layers 

 
From an operational perspective, the GS system is expected to determine optimal 
configuration and set energy targets, based on which a set of recommended energy 
efficiency actions will be defined. The s-e model will then be applied to identify the 
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appropriate P&I strategies that will be implemented through the persuasion model, as 
shown in the following figure. 
 

 
Figure 2: GreenSoul Operating Model 

 
1.3 Socio-economic modelling in GreenSoul 
The GS socio-economic model aims (i) to predict the expected energy-related behaviour 
(behavioural intentions) of building occupants on the basis of a set of socio-economic 
factors, (ii) facilitate the selection and application of appropriate P&I strategies through a 
number of communication tools/ channels, and this way (iii) to drive the desired energy-
efficient behavioural change in buildings of public use.  
In GS, a P&I strategy may be applied via different communication means e.g. email, SMS, 
pop-up, mobile app, etc.  
Under a typical SG use scenario and for each building, the proposed system will dynamically 
identify where there is room for reducing energy consumption and will recommend the 
desired energy-related behaviour. 
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Based on the latter and the profile 
information of the respective end-
users (being an individual or a group of 
them) the GS s-e model will be able to 
recommend which P&I strategies and 
respective communication tools may 
be more effective in driving 
behavioural change towards the 
desired one.  
The figure below illustrates the main 
operating elements of the GS s-e 
model: Users are clustered according 
to their (socio-demographic) profiles, 
while the suitability of P&I strategies is 
defined both by the user profile and 
additional s-e factors (e.g. workplace 
culture and organisation, etc.). The 
model will be used by the project 
decision support system and 
particularly by the persuasion module, 
with the latter being responsible for 
the application of the P&I strategies. The self-improvement mechanism is expected to 
optimise and also adapt the model to the evolving realities of the pilot sites based on the 
outcome of the evaluation of the effectiveness of the applied P&I strategies. This 
optimization and improvement may affect the users�[ profiles and clustering, as well as the 
correlation between P&I strategies and s-e factors. 
To feed the model development process, data from the GS pilot sites, as well as additional 
ones have been and will be collected and processed. Ideally and as a result of this process, a 
generic model will be delivered along with initial site-specific models (based on the 
questionnaire analysis). The latter will be (self)improved during the GS pilots by focusing on 
the P&I strategies that prove to be more effective per user profile and desired behaviour (to 
this end the outcome of the applied P&I strategies will be monitor and assessed).   
Note: Unlike households where energy consumers have a direct economic interest to save 
energy, the occupants of buildings of public use can benefit only indirectly from the 
generated savings in the energy bills �~�š�Z�]�•�����‰�‰�o�]���•���u���]�v�o�Ç���š�}�����u�‰�o�}�Ç�����•�����v�����Œ���P�µ�o���Œ���Z�À�]�•�]�š�}�Œ�•�[�•. 
�d�Z�µ�•�U�� �š�Z���� �Z�����}�v�}�u�]���[�� ���o���u���v�š�� �}�(�� �š�Z����GS s-e model refers to non-monetary rewards and 
benefits that an organisation might adopt to provide additional incentives for energy 
efficient behavioural change to the building occupants.   
 
1.4 Relation to other Tasks and Deliverables 
T4.4 (and subsequently D4.4) builds upon and integrates the results of the rest tasks (and 
deliverables) of WP4 as shown in the figure below. More specifically, the GreenSoul socio-
economic (s-e) model will (i) be aligned with the ontology suggested under D4.1 (Energy-
related human behaviour modelling framework); (ii) apply the user profiles defined under 
D4.2 (Energy-aware Multi-entity Profile Taxonomy); and (iii) incorporate the persuasion/ 
incentivisation strategies  defined under D4.3 (Energy-aware User Profile vs. Persuasion, 

 
Figure 3:  Main elements of the GS Socio-economic model 
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. In addition, as D4.4 is evolving (v1, v2, vfinal) Incentivisation and Reaction Strategies Matrix)
it may affect the rest of WP4 deliverables that will be updated accordingly.  
 

 
Figure 4: Interrelation among WP4 tasks 

 
On top of the above T4.4 (and D4.4) is also based and aligned with the results of WP2 
�^�Z���‹�µ�]�Œ���u���v�š�•�� ���v���o�Ç�•�]�•�_�X��D4.4 will feed �š�Z���� �'�Œ�����v�^�}�µ�o�� �����š�]�À�]�š�]���•�� �]�v�� �t�W�ñ���^Pilots Execution�_�U��
while it will be improved (in v2 and vfinal�•�����Ç���]�v�š���P�Œ���š�]�v�P���Œ���•�µ�o�š�•���(�Œ�}�u���t�W�ò���^�W�]�o�}�š�•�����À���o�µ���š�]�}�v��
���v�����/�u�‰�����š�����•�•���•�•�u���v�š�_, as shown in the following figure. 
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Figure 5: Interrelation among GreenSoul activities 

 
1.5 Approach followed 
Despite the fact that T4.4 (and D4.4) integrate and/or make use of the results of T4.1-T4.3 
(D4.1-D4.3), all WP4 activities have been carried out partially in parallel. For instance, the 
energy behaviour questionnaires have been developed in such as way so as to collect data 
that will be used under most of the WP4 tasks (with the exception of T4.1 which its output 
has been taken into account in the formation of the questionnaires).      
In this context, work under T4.4 has been performed in parallel with T4.2 and T4.3 (covering 
the state-of-the-art analysis, the development of the questionnaires, the elaboration of the 
methodology for the analysis of the questionnaire results, the launch of the on-line survey, 
collection of the results and their analysis).  
In addition, T4.4 has been fed with the results of T4.1-3 and consequently D4.4 incorporates 
information taken from D4.1-D4.3 with the appropriate references. 
 
1.6 D4.4 Versioning 
Three versions of D4.4 are anticipated within the GreenSoul project lifetime. The current (v1) 
provides a first, non-validated s-e model that is derived from the results of the GreenSoul 
���v���o�Ç�•�]�•�� �}�(�� �š�Z���� ���u�‰�o�}�Ç�����•�[�� ���v���� ���v���Œ�P�Ç�� �u���v���P���Œ�•�[�� �‹�µ���•�š�]�}�v�v���]�Œ��s; the second (v2) will 
integrate some initial results from the project pilots plus an attempt to anticipate 
behavioural modelling of visitors or other groups of end users of buildings of public use (on 
top of the employees); the final version (vfinal) will incorporate further improvements in the 
s-e modelling (as a result of WP5 and WP6 activities). This version may also enrich the 
conclusions and recommendations on s-e modelling and behavioural change included in this 
deliverable. According to GS DoW D4.4 is delivered at: M17 (v1); M28 (v2); M35 (vfinal).  
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 2 Energy-Related Human Behaviour Analysis  
2.1 State of the Art analysis: Energy-related Behavioural theories 
Deconstructing and rationalizing human energy-related behaviour is not a trivial task. For 
several years, researchers have tried to tackle the task by proposing various behavioural 
explanation models and adapting previous ones from other scientific fields into the energy 
sector.  
A discussion on general behavioural theories and models was already initiated in D4.1 [1]. 
These models typically consider users as reactive agents and not just passive perceptors, 
however they do not always succeed in the study of energy-specific related behaviour. 
Certain theories are proven to work better in this field. One of the most common of them is 
the theory of planned behaviour from Ajzen [2], used to predict a wide range of behaviours. 
���o�•�}�U�� �,�]�v���•�� ���š�� ���o�X�[�•�� �€3�•�� �u�}�����o�� �}�(�� �Œ���•�‰�}�v�•�]���o���� ���v�À�]�Œ�}�v�u���v�š���o�� �����Z���À�]�}�µ�Œ�� ���v���� �^�š���Œ�v�� ���š�� ���o�X�[�•�� �€4] 
value-belief-norm (VBN) theory which asso���]���š���•�� �]�v���]�À�]���µ���o�•�[�� �����Z���À�]�}�µ�Œ�� �}�v�� �]�š�•�� ���}�Œ���� �À���o�µ���•�[��
basis, are well-known relevant approaches. Some models focus directly into the energy 
�•���À�]�v�P�•�������Z���À�]�}�µ�Œ�•�V���s���v���Z�����]�i�����v�����s���Œ�Z���o�o���v�[�•�����š�����o�X���€5] have proposed a behavioural model 
of residential energy use, while Schatzki et al. [6] has delivered a practice theory to study the 
unconscious habits and technological structures that influence residential energy 
consumption. Over the years, the behavioural energy approaches have become more 
complex, integrating the ongoing interaction from multiple drivers/factors (e.g., [7,8 ,9]). 
Yet, despite the efforts on delivering a more integrated scheme, they seem to lack certain 
���•�‰�����š�•�U�����•�������v�}�š�������]�v���o�]�š���Œ���š�µ�Œ���X���/�v���]�����š�]�À���o�Ç�U���^�š�Z�����d�Z���}�Œ�Ç���}�(���W�o���v�v�����������Z���À�]�}�µ�Œ�����v�����,�����o�š�Z��
Belief Model do not address the important roles of impulsivity, habit, self-control, 
���•�•�}���]���š�]�À�����o�����Œ�v�]�v�P�U�����v�������u�}�š�]�}�v���o���‰�Œ�}�����•�•�]�v�P�_���€10]. 
Explaining behaviour is one thing, however if one wants to achieve an altering of energy 
performance requires to think one step further. In this context, nudge theory (or nudge) is a 
relatively new concept in behavioural science, trying to influence the motives, incentives and 
decision making of groups and individuals. Thaler et al. 2008 [11] in his book delivers the 
logical basis on the nudging mechanisms, and how they can improve decisions on health, 
wealth and happiness domains. In [12], the authors argue on how mental shortcuts, based 
on subtle cues in context, can influence human behaviour and decision-making and the right 
moments on which such a nudge would be appropriate. Finally, in [13] the authors propose 
descriptive norms to alter a eco-products purchasing in an online shopping environment, 
delivering successfully a prominent change in purchasing habits. 
 
2.2 State of the Art analysis: Socio-economic and demographic predictors 

and drivers 
The aim of this section is to display the literature efforts on identifying those 
factors/predictors that influence energy-related behaviour. The first notion one needs to 
understand before identifying such predictors of behaviour is the concept that different 
analyses can stem from different disciplines' perspective, while there is also a difference 
between behaviour and the change of it that many researchers fail to identify, as noted by 
Burger et. al. 2015 [14]. In his work, he identifies six different disciplines that pose as the 
foundation for the multiple behavioural theories: psychology, economics, consumer 
behaviour, business science, sociology and political science. Each discipline refers to a set of 
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internal (mental) and external (social, economic, demographic) explaining factors which are 
overlapping in some cases and are different in others. 
In [15], the authors provide a good view of a wide range of inter-correlated energy-
behaviour predictors shown in Figure 6. Similar determinants and drivers for energy 
behaviour were also identified in [14]. 
 

 
Figure 6: Socio-demographic and situational factors influencing household energy consumption [15] 

 

The next step is to identify the importance of each of those predictors in the energy-related 
behavioural mechanisms. In [16], the authors reached to the conclusion that values, identity 
or self-reported pro-environmental behaviour were not correlated with actual energy 
behaviour in an office setting. Their results implied that individual feedback on energy use at 
work may aid energy conservation. However, the effect might be limited overall and in the 
number of individuals who engage. In [17], the authors performed a study in the residential 
sector of a housing stock in the Mediterranean area, concluding to interesting results; they 
found that floor area and climate are the most important physical characteristics that 
influence electricity consumption, while age, number of household occupants and income 
are some of the most important demographic parameters, impacting energy conservation. In 
[18,19], the authors a�Œ�P�µ�������š�Z���š���š�Z�����À���Œ�]�����]�o�]�š�Ç���}�(���]�v���]�À�]���µ���o���}�����µ�‰���v�š�•�[�����v���Œ�P�Ç���]�v�š���v�•�]�š�Ç���~���X�P�X�U��
kWh/ft2/occupant/year) over time can also influence the success of intervention dynamics. 
Studies indicate that low variability in energy intensity demonstrate that an occupant has 
strong energy habits. Therefore, interventions seeking to influence such rigid occupants are 
much harder to accomplish. 
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2.3 Persuasive Design 
The most common persuasion approaches in literature use some form of monetary incentive 
to the final user. However, as energy efficiency expert Alan Meier notes, social dynamics in 
buildings are fundamental in the way occupants behave. Therefore, one needs to consider 
other incentives beyond financial rewards, such as recognition, certification or other 
carefully designed nudges to promote behavioural change [20]. In addition, in the case of 
commercial buildings, it is difficult to expose building operators/occupants to billing 
information. Thus, it is needed to expose those strategies that can positively influence 
attitude towards energy savings. A thorough review of such methods has been already 
established in D4.3 [21�•�U�������•�������}�v���&�}�P�P�[�•���‰�Œ�}�‰�}�•�������‰���Œ�•�µ���•�]�À�����š�����Z�v�}�o�}�P�Ç�������•�]�P�v���€22]. Here, 
the purpose is to identify which ones seem to work best, based on the variety of literature 
studies available.  
According to [23], based on the timeframe that the message (nudge) is sent to the recipient, 
the occupancy-based intervention techniques can be clustered in: (1) continuous 
interventions: which typically consist of occupancy interactions such as peer pressure/word 
of mouth and continuous feedback mechanisms and (2) discrete interventions: which 
typically include social-market campaigns, efficiency training and discrete feedback.   
Energy consumption feedback techniques represent the majority of energy-savings 
interventions found in literature (indicatively, including consumption feedback, goal setting, 
commitment and social approval). The effectiveness of feedback approaches is accredited in 
several studies and meta-analyses, such as in [24] and [25], which reviewed a combined total 
of 110 studies. However, a small amount of studies (such as Kim et al., 2010 [26]) reported 
that energy-related information sent to building occupants conclude in higher levels of 
awareness but little impact on energy consumption. 
Certain characteristics can help a feedback mechanism to become more effective. In (27), 
�š�Z���� ���µ�š�Z�}�Œ�•�� �•�µ�‰�‰�}�Œ�š�� �š�Z���š�� ���� �•�u���o�o�� ���Z���v�P���� �]�v�� ���� �u���•�•���P���[�•�� ���}�v�š���Æ�š�� �~���� �^�v�µ���P���_�•�� �����v�� ������ ���•��
���(�(�����š�]�À���� �}�v�� �}�v���[�•�� �����Z���À�]�}�µ�Œ�U�� ���•�� ���� �o���Œ�P���� �u�}�v���š���Œ�Ç�� �]�v�����v�š�]�À���X�� ����signing positive rather than 
negative messages and representative units (such as monetary, environmental, energy) 
���]�Œ�����š�o�Ç���]�v�(�o�µ���v�����������š�����Z�v�]�‹�µ���[�•���•�µ�������•�•�U�����•���•�Z�}�Á�v���]�v���€28].  
Other important aspects are the frequency in which a message is delivered and also its 
duration. 
[29] presents as the most comprehensive meta-analysis study available on the feedback 
�u�����Z���v�]�•�u�•�[�����(�(�����š�]�À���v���•�•�U���Á�]�š�Z���í�ñ�ò���‰�µ���o�]�•�Z�������š�Œ�]���o�•�����v�����ñ�î�ð�U�ð�ó�õ���•�š�µ���Ç���•�µ���i�����š�•���(�Œ�}�u���í�õ�ó�ñ��
to 2012. The findings proposed that on average, individuals in the experiments reduced 
electricity consumption by 7.4%. Also, feedback mechanisms that were including 
individualized audits and consulting were found to be comparatively more effective for 
conservation behaviour than strategies which provided historical, peer comparison energy 
feedback and pecuniary feedback, indicating that personally delivered information can be 
more effective information provided through other media such as mail or e-mail.   
Occupancy interactions or peer-pressure mechanisms is the second major class of 
persuasion techniques found in literature. According to Peschiera et al. [30], normative 
feedback is more important to energy savings than purely historical feedback, a statement 
also supported in [31]. The study of Siero et al. [32] also showed that people achieved more 
energy savings when they were provided with comparative information on energy 
consumption. A very influencial peer-pressure mechanism is considered to be the Word-of-
Mouth (WOM)�v a type of informal, occupant-to-occupant, face-to-face communication [33]. 
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Besides, it is argued that two occupants with different energy-behaviour characteristics 
���}�µ�o�����•�]�P�v�]�(�]�����v�š�o�Ç�����(�(�����š���������Z���}�š�Z���Œ�[�•�������Z���À�]�}�µ�Œ���€23]. Another example of peer-pressure has 
been held during the Opower program [34]. This presented a nationwide experiment was 
conducted, in which social-comparison based home energy reports were mailed repeatedly 
�š�}�� �u�}�Œ���� �š�Z���v�� �ò�� �u�]�o�o�]�}�v�� �Z�}�µ�•���Z�}�o���•�X�� �d�Z���� �Œ���•�µ�o�š�•�� �}�(�� �š�Z�]�•�� �•�š�µ���Ç�� �Œ���‰�}�Œ�š������ �š�Z���š�� �Z�}�µ�•���Z�}�o���•�[��
energy comparison led to energy savings of 4.31 cents/kWh during the first year. In the long-
run, the effectiveness became more permanent when the intervention continued for at least 
two years, meaning that people tend to change their energy conservation habits if they are 
invested in the program for a long time. 
 
VALIDATION AND ASSESSMENT OF PERSUASION TECHNIQUES 
�D���v�Ç�� �•�š�µ���]���•�� �•�µ���Z�� ���•�� �š�Z���� �}�v���•�� ���]�•���µ�•�•������ �]�v�� �‰�Œ���À�]�}�µ�•�� �•�����š�]�}�v�•�� �Œ���‰�}�Œ�š�� �‰�}�•�]�š�]�À���� �•���À�]�v�P�•�[��
interventions results. However, it is critical to understand in which framework they achieve 
those results. Indicatively, most of them focus on domestic environments, however people 
tend to reduce their perception of energy responsibility in their workplaces. Thus, it is crucial 
to understand which are the statistical controls to be addressed over the lifetime of an 
experiment: In [29�•�U�� �š�Z���� ���µ�š�Z�}�Œ�•�� �(�}�µ�v���� �š�Z���š�� ���� �•���À�]�v�P�•�[�� ���(�(�����š�� �}�(�� �í�X�õ�õ�9�� �}�v�� ���À���Œ���P���� �(�}�Œ�� �Z�]�P�Z��
quality studies that include weather (e.g. by including heating and cooling degree days), 
demographics adjustments and �tmore importantly- a control group, in order to define the 
baseline scenario before the treatment takes place. In contrast, lower quality studies 
without such statistical controls resulted in savings of 9.57% on average. On this context, in 
[35], the authors propose that randomizing letter content across groups can be an effective 
technique to evaluate an intervention program design. Those results present the importance 
to control the experiment, in order to measure energy savings as realistically as possible.  
 
2.4 Methodology and steps for creating the GreenSoul S-E model 
The overall methodology that is followed for the development of the s-e model is presented 
in the following flowchart. Interactions �t interconnections with the rest WP4 tasks and 
deliverables are also included in the diagram.  An initial selection of s-e factors that may 
influence energy-related behaviour has been carried out (see Section 3), while the results 
from T4.1 and T4.2 have been taken into account.  
In collaboration with T4.2 and T4.3 leaders the energy behaviour questionnaires have been 
designed and delivered. Three major versions of the questionnaire have been produced: one 
for people working in the buildings, one for energy/ facility managers and one for visitors. Of 
them the first has been transformed into web-questionnaire and translated in the national 
languages of the pilot sites. The web-surveys run for around 3 months (with the exception of 
�^���À�]�o�o���[�•���•�]�š���U���Á�Z�]���Z���]�•�������}�µ�š���š�}�������������Œ�Œ�]�������}�µ�š�•�X���� 
The results of the questionnaire surveys have been collected and homogenised/ pre-
processed. The analysis of results is allocate among T4.2-T4.4, with T4.4 aiming to integrate 
the whole outcome under a holistic quantitative s-e model that will power the GS DSS. 
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Figure 7: Methodology for the development of the GreenSoul s-e model 

 
2.4.1 High-level Methodology for Energy-related Human Behaviour Investigation 
In line with D4.1, work under T4.4 is aligned with the four step methodology (see the figure 
below taken from D4.1 v1): monitor, model, simulate and validate.  
�h�v�����Œ�� �]�v�]�š�]���o�� �Z�u�}�v�]�š�}�Œ�]�v�P�[�� �Á���� �Z���À���� ���}�o�o�����š������ �����š���� �(�Œ�}�u�� �Á����-surveys (questionnaires) (D4.4 
v1); we then analyse results and develop the initial model (D4.4 v1 partially and v2 mainly); 
then we are applying the model to the pilots; we then apply field monitoring and evaluate 
the results to improve the model and our predictions on the optimum/ more suitable P&I 
technique and communication tools (D4.4 vfinal). 
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Figure 8: Graphical representation of the methodological approach on occupant behaviour modelling 
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 3 Behavioural change framework in GreenSoul  
The proposed behavioural change framework applies behavioural theories into the 
operational context of GreenSoul pilots with the aim to accomplish the desired energy-
related behaviour. To do so it identifies: what are the desired behaviours; which persuasion 
strategies can be used for behavioural change (based on the results of D4.3); and, what 
alternatives does GS employ in cases where behavioural change strategies fail or do not 
apply. The proposed high-level behavioural change framework is presented at the end of this 
section. 
 
3.1 Desired energy-related behaviour 
GS behavioural change interventions aim at the following energy systems and desired energy 
behaviours:  
 

Energy System Desired Behaviour in GS 
Use of HVAC  - Adjust the temperature setting to reduce consumption with no (or 

minimal) impact on comfort 
- Use appropriate clothing to reduce the need for cooling/ heating 
- Open / close windows and doors where relevant to to reduce the 

need for cooling/ heating 
Adjust lighting - Adjust (regularly) the lighting to keep illuminance at the 

recommended level 
- Adjust blinds/ curtains, etc. to keep illuminance at the recommended 

level 
- Switch off the lights when leaving the office/ room 

Use of elevators - Use the stairs instead of elevators (where applicable and advisable) 
Use of shared 
devices 

- Printers: Switch off the device when not needed; Apply low energy 
printing policies 

- Coffee machine: Switch off the device when not needed; 
Use of personal 
devices 

- PCs: Switch off the device when leaving the office/ not used; 
configure the device to energy efficient mode 

 
3.2 Persuasion strategies for behavioural change 
The GS overall approach to behavioural change lies on applying positive (and NOT negative) 
intervention strategies - persuasion. The following intervention and persuasion strategies 
���Œ���� �š���l���v�� �(�Œ�}�u�� �����o�]�À���Œ�����o���� �Z���ð�X�ï�� ���v���Œ�P�Ç-aware User Profile vs. Persuasion, Incentivisation 
and Reaction Strategies �D���š�Œ�]�Æ�[ (v0.3) and relevant work performed under T4.3. 
 
High-level intervention strategies for behavioural change applied in GS may be categorised 
as follows: 

 1. GS Information: �����^�š�Œ���š���P�Ç���š�}���^�u���l�������}�v�•�µ�u�����o���•���À�]�•�]���o���U���µ�v�����Œ�•�š���v�������o�������v�������������•sible 
to inspire consumers to reflect upon their use of resources �t creating awareness 
campaign for better use of energy consumption 

 2. GS Choice: �����^�š�Œ���š���P�Ç���š�}���^���v���}�µ�Œ���P�������}�v�•�µ�u���Œ�•���š�}���š�Z�]�v�l�������}�µ�š���š�Z���]�Œ���µ�•���������Z���À�]�}�µ�Œ�����v����
to take responsibility of their action�•���š�Z�Œ�}�µ�P�Z���‰�Œ�}�À�]���]�v�P�����}�v�•�µ�u���Œ�•���Á�]�š�Z���}�‰�š�]�}�v�•�_ 
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 3. GS Feedback: ���� �^�š�Œ���š���P�Ç�� �š�}�� �^�]�v�(�}�Œ�u�� �µ�•���Œ�•�� ���o�����Œ�o�Ç�� �����}�µ�š�� �Á�Z���š�� �š�Z���Ç�� ���Œ���� ���}�]�v�P�� ���v���� �š�}��
facilitate consumers to make environmentally and socially responsible decisions through 
offering real time feedback�_ 

 4. GS Spur: A st�Œ���š���P�Ç�� �š�}�� �^�]�v�•�‰�]�Œ���� �µ�•���Œ�•�� �š�}�� ���Æ�‰�o�}�Œ���� �u�}�Œ���� �•�µ�•�š���]�v�����o���� �µ�•���P���� �š�Z�Œ�}�µ�P�Z��
�‰�Œ�}�À�]���]�v�P���Œ���Á���Œ���•���š�}���ò�‰�Œ�}�u�‰�š�ò���P�}�}���������Z���À�]�}�µ�Œ�_�� 

 
Behavioural change strategies applied in GS are limited to the following two: Persuasion1 
including incentivization2�X�� �0 set of such distinct persuasive strategies are presented in the 
table below. 
 

Persuasion 
Principle3 

Potential GreenSoul Persuasion Strategies 

Self-monitoring - Provide energy data to the users (own performance) 
Social proof - Show the number of followers of the system 

- Show peers feeling happy using a system 
- Provide positive opinions of the crowd that already reduced 
energy 

Real-world feel - Provide info about the measurement equipment 
- Provide information about the researchers and their organization 
behind the experiments 
- Provide a contact in case of failure/doubts. 

Verifiability - Provide references and links to external sources of data 
- Follow standards 
- Provide info about measurement equipment. 

Cause and effect - Provide a means to visualise the outcomes if the desired action 
was achieved 
- Cause and effect of everyday actions. 
- Comparative feedback between current consumption and 
potential future consumption (if the desired behaviour was formed) 

Similarity - Find peers that can give advices to target users through social 
networks or platform. 
- Find specific language or information close to the user to give 
advices. 

Reciprocity - Provide a positive experience to people 
- Give hints about the efficiency gained by the interactive/smart 
system 
- Provide ideas / sources of enhancing their energy efficiency and 
then ask participants to help the smart/interactive system 

Liking - Create appealing experience 
- Show to the user other colleagues using the system 
- Personalise the object 

                                                      

1 Persuasion: Using communication to induce positive or negative feelings or stimulate action 
2 Incentivization: creating expectations of reward 
3 �����i�µ�•�š�u���v�š���(�Œ�}�u���Z���ñ�X�í���W���Œ�•�µ���•�]�À�����^�š�Œ���š���P�]���•���Z���‰�}�Œ�š�[���W�������}�Æ���‰�Œ�}�i�����š��http://www.project -peacox.eu  

http://www.project-peacox.eu/
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Persuasion 
Principle3 

Potential GreenSoul Persuasion Strategies 

- Visually attractive 
Cooperation - Make the user think that the computer/system is a teammate 

towards achieving a green goal 
- The idea would be to provide cues to users that help the 
understand that the are not alone towards saving energy. 

Authority - Experts on energy efficiency 
- Make the people think that the system proposed is an expert on 
energy efficiency 
- Informed automation would serve as an strategy 

Tailoring - Provide relevant content for each user 
- Send massages to the user using its name or something that is 
related to it 
- Shape  content to the user 

(Social) Recognition - Showing in Social networks or in public that someone is the XXX 
ranking of the month 
- Show attainments in public or social networks 

Conditioning  - (positive) Provide incentives for certain actions. 
- (negative) Remove undesiderable information if the behaviour is 
accomplished. 

Physical 
attractiveness 

- Create digital or physical interfaces with aesthetics in mind 

Reduction - Ease the action by providing steps of completion. 
Praise - use praise via words, images, symbols, or sounds as a way to 

provide user feedback information based on his/her behaviours. 
- use appraisal when a goal is achieved/reached 

Personalization  - Provide relevant content for each user 
- Send massages to the user using its name or something that is 
related to it 

Suggestion - Provide hints/cues just-in time or about-to moments 
 
3.3 The role of automation and centralised control in addressing behavioural 

change limitations 
Automation and centralised control takes over in GS when persuasion strategies fail (e.g. 
behavioural change interventions may require some time before they can exhibit tangible 
results) and/or cannot be applied (e.g. in contexts where employees cannot be reached 
through GS means of communication).  
 
To do so GreenSoul-ed Things (e.g. GS smart adaptor4, GreenSoul-ed Lights5, etc.) provide to 
devices the appropriate level of control to enable and optimise agreed convenient energy-
modes and practices, e.g. remote switching off/on, reaching ideal temperatures, etc.  

                                                      

4 The GS Smart Adaptor turns everyday things into persuasive, co-operative and reactive networked eco-aware things. It is 
composed of: (i) A smart plug for measuring energy consumption that will inform the user about their energy consumption 
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BEMS/BMS and/or facility (energy) managers comprise another control level that can take 
over to ensure a certain level of energy efficiency is kept. The GS decision support system 
can be connected with the BEMS/BMS so as to provide additional information (e.g. on 
occupancy, energy consumption assessment per device, etc.) and improve energy 
management at room/ device level, particularly in the cases where behavioural change 
strategies fail and/or cannot be applied.  
 
3.4 The proposed high-level behavioural change framework 
GS behavioural change framework relies on the relevant framework of the Theory of 
Planned Behaviour (TPB) (mainly for behavioural change in the medium-term) and nudge 
theory (mainly for short-lived behavioural change). 
 
GS behavioural change approach aims to affect personal beliefs and this way improve the 
relevant intention determinants to revise people intention towards energy efficient 
behaviour. This may be translated to a revised intention (from negative to positive) or to a 
strengthened positive intention. However, although intention is strongly correlated with the 
actual behaviour, this is not always the case. TPB comprise a validated theoretical tool that is 
used to change behavioural intention, it is not suitable though for the cases where impulse, 
motivation, contextual constraints or other factors may induce an actual behaviour that 
���}�v�(�o�]���š�•�� �š�Z���� �‰���Œ�•�}�v�[�•�� �����Z���À�]�}�µ�Œ���o�� �]�v�š���v�š�]�}�v�X�� �&�}�Œ�� �š�Z�]�•�� �Œ�����•�}�v�U�� �'�^�� ���u�‰�o�}�Ç�•�� �v�µ���P���•�� �~���‰�‰�o�]������
through the mob app, GreenSoul-ed devices, etc.) to ensure that (a) a higher percentage of 
energy efficient behavioural intentions is translated into actual behaviour, (b) energy 
efficient behaviour may be exhibited even from persons that have a negative predisposition.   
 
Based on the proposed behavioural change framework (see next figure) the GS socio-
economic model will provide directions on which are the appropriate persuasion strategies 
(appropriate in the sense that have the higher probability to induce the desired behavioural 
change) to be applied per user/ group of users in the context of GS pilots. Apart from this 
horizontal approach, each pilot site may define its own behavioural change goals and action 
plan (short �t medium term) and thus persuasion strategies may be defined in relation to 
these goals (e.g. reduction of the energy consumption of the air condition by 15% within 3 
months).  
 

                                                                                                                                                                      

in real time, and (ii) An Interactive Coaster that shows the user the assessment of their energy consumption and will be in 
charge of informing the user about the quality of their energy consumption. 
5 The GreenSoul-ed Lights is a Wi-Fi-enabled device capable of sensing occupancy and the luminance of a room, dimming 
incandescent and LED light sources, accept user input for the required luminance level and display the various information 
about luminance on a LCD display. The device can supplant a standard light switch on a wall and offer dimming 
functionality. 
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 4 Descriptive Analysis of Data Collected  
The shift from a high-level behavioural change framework to a specific socio-economic model is 
carried out step-wise and through three iterations. Initially under this section, we identify the 
major factors affecting energy-related behaviour based on the data collected from the relevant 
questionnaires. In the v1 of the deliverable the data from 3 sites are taken into account (Pilea-
Hortiatis and Thessaloniki from Greece and Bilbao from Spain). The rest sites will be integrated 
in v2.  
 
4.1 Methodology of descriptive and prescriptive analysis 
The methodology we have followed starting from the questionnaire design up to the descriptive 
and prescriptive analysis is presented graphically in the next figure and is further detailed in the 
text below. 
 

 
Figure 9: Research Structure 

 
Initially, the data collected (from the questionnaire surveys) have been organised into a 
spreadsheet and to facilitate the analysis all possible answers where assigned to a numeric 
value (e.g. Very satisfied �{ 5, satisfied �{ 4, etc.). A reliability analysis was performed based on 
the collected data by using SPSS. In addition, the variables have been classified (in SPSS) as 
scale, ordinal or nominal values. These classifications are essential for selecting the correct 
statistical test to analyse the data and are not provided in Variable View by SPSS. Categorical 
variables have discrete categories, such as male and female, and continuous variables are 
measured on a scale, such as age which is measured in classes of years. Categorical values can 
be non-ordered or ordered. 
Following the above the descriptive analysis included the calculation of the following statistics: 
Mean, minimum, maximum, standard deviation, variance, skewness and kurtosis (see 
Appendixes). Also, it includes summarized information about variables in dataset, such as the 
averages and variances of variables, while a number of tables and graphs have been prepared 
and are presented in the following subsection. Based on these tables and graphs a number of 
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classes/ categories from s-e variables has been selected for further analysis. These classes/ 
categories represent at least 20% of the overall sample so as to ensure that a satisfactory 
number of responses has been collected (e.g. from females and males). For each selected class/ 
category we have selected those persuasion strategies that there is at least a 10 percentage 
points (pp) difference6 from the average value of all respondents that have stated they are 
�Z�u�}�š�]�À���š�����[���}�Œ���Z�•�š�Œ�}�v�P�o�Ç���u�}�š�]�À���š�����[ ���v���l�}�Œ���(�]�v�����š�Z���u���Z�µ�•���(�µ�o�[���}�Œ���Z���Æ�š�Œ���u���o�Ç���µ�•���(�µ�o�[�X If this is the 
case, then the corresponding s-e variable has been considered to be among the (potentially) 
influential. For instance, if female responders exhibit a difference in motivation of > 10 pp for a 
�•�]�v�P�o���� �‰���Œ�•�µ���•�]�}�v�� �•�š�Œ���š���P�Ç�� ���}�u�‰���Œ���� �š�}�� �u���o���•�U�� �š�Z���v�� �š�Z���� �Z�P���v�����Œ�[�� �•-e variable is considered 
influential for that specific strategy and is included in the preliminary list of s-e variable (see 
subsection 4.4).  
As a next stage �Z�(�����š�}�Œ�� ���v���o�Ç�•�]�•�[��has been carried out to extract and identify the critical latent 
factors affecting the requested variables. Factor analysis is a general name given to a class of 
multivariate statistical methods whose main purpose is defining the underlying structure in the 
data. Broadly speaking, it analyses the structure of the interrelationships among a large number 
of variables by defining a set of factors as a common underlying category. Factor analysis is used 
to identify the separate factors of the structure and then to determine the extent to which each 
variable is explained by each factor. After determining the factors and explaining each variable, 
data summarization and data reduction can be obtained. In summarizing the data, factor 
analysis derives underlying factors which, when interpreted and understood, describe the data 
in a much smaller number of concepts than the original individual variables. Data reduction can 
be achieved by calculating scores for each underlying factor and substituting them for the 
original variables (Hair et al. 1998).  
In this study, we performed two ways of grouping the data. The first way was qualitative 
grouping, while the second way was through SPSS Factor Analysis. For further details after 
processing the data, we realized that there were variables representing a main question and 
thus they were grouped in order to reduce the volume of variables and to allow a 
dimensionality reduction of the system. From the construction of the questionnaire, it was 
assumed that questions 4.2 and 4.3 referred to ways of motivating workers. Therefore, the 
questions of these two questions were grouped by way of motivation. The first attempt was a 
qualitative analysis of the sub-questions and they were grouped into 6 groups, thus, the new 
Appraisal, Peer-pressure, Convenience & Flexibility, Rewards, Trust & Validity and Self-
assessment variables were created. On the other hand, with SPSS Factor Analysis, in order to 
determine whether the partial correlation of the variables was small, Kaiser-Meyer-Olkin (KMO) 
measure was used. Based on this, we explored the data and these were grouped into 6 groups, 
Cluster 1, Cluster 2, Cluster 3, Cluster 4, Cluster 5 and Cluster 6. More specifically, the tables 
with the groups and the included variables are listed in Section 5.2.1. 
Finally, this stage includes Correlation analysis, T-Test and ANOVA tests between Clusters and 
independent variables. In these correlation tests conducts to investigate whether there is a 

                                                      

6 Our intention here was to experiment with some empirical approaches with the ultimate goal to spot quickly potential s-e 
factors that may provide directions on the appropriate persuasion strategies (PS). In this context, the 10pp figure has been 
�•���o�����š�������Z���Œ���]�š�Œ���Œ�]�o�Ç�[���~���u�‰�]�Œ�]�����o�o�Ç�•�����v�����]�•���v�}�š���Œ���o���š�������š�}�����v�Ç���•�š���š�]�•�š�]�����o���u���š�Z�}���X 
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�•�]�P�v�]�(�]�����v�š�� �Œ���o���š�]�}�v�•�Z�]�‰�� �����š�Á�����v�� �š�Z���� �u�}�š�]�À���š�]�}�v�� �•�š�Œ���š���P�]���•�� ���o�µ�•�š���Œ�•�� ���v���� �š�Z���� �Œ���•�‰�}�v�����Œ�•�[�� ���v���Œ�P�Ç��
behaviour. The research hypothesis and the null hypothesis of the study are as followed: 

�x H1: there is a significant relationship between the motivation strategies, and the 
�Œ���•�‰�}�v�����v�š�•�[�����v���Œ�P�Ç��behaviour. 

�x H0: �š�Z���Œ���� �]�•�� �v�}�� �Œ���o���š�]�}�v�•�Z�]�‰�� �����š�Á�����v�� �š�Z���� �u�}�š�]�À���š�]�}�v�� �•�š�Œ���š���P�]���•�U�� ���v���� �š�Z���� �Œ���•�‰�}�v�����v�š�•�[��
energy behaviour. 

Lastly, the most significant factors have been extracted through a linear multiple regression 
analysis. Linear regression searches for the variables that best predict the value of the 
dependent variable (Hair et al. 1998).  
The results of the prescriptive analysis are presented in Section 5 (see 5.2). 
 
4.2 Available data from questionnaires 
The online survey has been carried out in the 6 GS pilot sites (Bilbao, Cambridge, Haywards 
Heath (HH), Pilea-Hortiatis, Seville and Weiz) plus an additional one (CERTH/ITI Buildings7) 
between May and July 2017. The following table summarises number of completed 
questionnaires collected per site: 
 Bilbao Cambridge HH Pilea Seville Weiz Thessaloniki 
Nr of 
questionnaires 

54 58 73 21 On-going 21 64 

In total, 291 questionnaires have been collected from the 5 �‰�]�o�}�š�� �•�]�š���•�� ���v���� �����Z�d�,�l�/�d�/�[�•��
employees (Thessaloniki site). Seville site is about to conduct its own survey. Under D4.4 v1, the 
descriptive analysis includes the two Greek sites (Pilea and Thessaloniki) plus the Bilbao site. 
 
4.3 Descriptive analysis of questionnaires 
For v1 of the deliverable two Greek sites have been included: the pilot site of Pylaia and the 
buildings of CERTH/ITI (Thessaloniki). Also, the Bilbao pilot site is incorporated. 
 
4.3.1 Analysis of the sites 
The sample size in the above 3 sites is 139 questionnaire responses. Of these responses, 85 
correspond to people working in the Greek sites and 54 were those working in Bilbao. By 
observing the questionnaires answers it appears that the majority of the participants were 
female persons i.e. women (50.72%) vs. men (49.28%), while the overwhelming age group is 21-
40 years old (72.46%). In addition, among the respondents, 40.58% hold a master's degree and 
a small percentage (0.725%) has only finished only the high school. Regarding the family status 
of respondents, we noticed that the large majority (62.77%) has no children. 

                                                      

7 The collection of data from an additional site has been decided as an option to increase the number of questionnaires 
collected, as well as a control point. 
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For the purposes of the existing preliminary analysis we will study the following: both genders; 
age groups 21-40 and 41-52; education level of university degree post-graduate and PhD; as 
well as for offices with 3-5 and 6-10 occupants8. For these variables, we will examine if there are 
significant differences (>10pp)9 in persuasion strategies where respondents have stated that are 
�ZStrongly motivated�[�� �}�Œ�� �ZMotivated�[�U�� ���v���l�}�Œ�� �š�Z���Ç�� �(�]�v���� �š�Z���u�� �Z�h�•���(�µ�o�[�� �}�Œ�� �ZExtremely useful�[��
(questions 4.2 & 4.3 respectively of the English version of the questionnaire). 
 

 

 

                                                      

8 In Bilbao's case the space is shared by 60+ persons. Nevertheless, people in this pilot site seem to have answered one of the 
following: the number of colleagues nearby, the number of colleagues that are in the same operating unit, or the number of 
colleagues with they work with. Under v2 of D4.4 a short qualitative report may be produced for each site by the respective 
partners. The report will include a correct interpretation of the results. 
9 For the purposes of the analysis we define �Z�•�]�P�v�]�(�]�����v�š�����]�(�(���Œ���v�����•�[�����•���š�Z�}�•�����Á�Z���Œ�����š�Z���Œ�����]�•���������]�(�(���Œ���v�������}�(���E���í�ì�‰�‰�������š�Á�����v���š�Z����
compared values. 
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We also notice that responders work as an employee (83.33%) full time work program and 
mainly in groups of 3-5 people (35.61%). Regarding the organization of the office, 39% work on 
the third floor and 35.38% on the first floor. 
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Similarly with the previous set of tables, we will study: �Á�}�Œ�l�� ���µ�o�š�µ�Œ���� �Z�š�����u�Á�}�Œ�l�[�U�� �Z�P���š�� �š�Z���� �i�}����
���}�v���[�����v�����Z�(�}�Œ�u���o�����v�����Z�]���Œ���Œ���Z�]�����o�[�V���}�(�(�]�������o���À���o���íst floor, 2nd and 4th floor; as well as for working 
���}�v���]�š�]�}�v�•���Z�•���š�]�•�(�]�����[�����v�����Z���]�•�•���š�]�•�(�]�����[�����µ�Œ�]�v�P���•�µ�u�u���Œ���•�����•�}�v. For this variables we will examine 
if there are significant differences (>10pp) in persuasion strategies where respondents have 
�•�š���š�������š�Z���š�����Œ�����ZStrongly motivated�[���}�Œ���ZMotivated�[�U�����v���l�}�Œ���š�Z���Ç���(�]�v�����š�Z���u���Z�h�•���(�µ�o�[���}�Œ���ZExtremely 
useful�[���~�‹�µ���•�š�]�}�v�•���ð�X�î���˜���ð�X�ï���Œ���•�‰�����š�]�À���o�Ç��of the English version of the questionnaire). 
 
It is interesting to note that from the analysis of the responses in question "Are you satisfied 
with your thermal comfort at workplace?" it is observed that in both cases (Winter and 
Summer) most responded that they were �Z�•���š�]�•�(�]�����[�� �}�Œ�� �Zvery satisfied�[ (73.9% in winter and 
54.4% in summer). However, it appears that during the summer season there is a larger 
percentage (23.2%) of dissatisfied compared to winter season (7.2%). 
Further information on the demographic characteristics is displayed in the Table Descriptive 
Statistics of the appendices. 
 
4.3.1.1 Normality test Hypotheses 
All depended variables (Attitudes Factors) have been checked before any comparison is made to 
ensure their normal distribution. Initially, the graphical representation of the data was checked 
to see if it was a normal distribution. In addition, to further increase the confidence of normal 
distribution the quality of the data was controlled with specific quality indicators. In particular, 
the Kolmogorv-Smirnov and Shapiro-Wilk tests have been performed to determine whether or 
not the 6 grouped variables follow normal distribution. Indicatively, below we present the 
graphs that depict dependent variables and their behaviour against the normal distribution. 

�x H0: the observed distribution fits the normal distribution  
�x H1: the observed distribution does not fit the normal distribution 

 
If sig.< 0.05 then reject the H0 because the test is significant. If there is normality, we continue 
the T-Test and Anova. If there is no normality, we do Non-Parametric Statistics alternatively in T-
Test. 
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Table 1: Normality Test for Dependent Variables 

 
 

   

 

   
Figure 10: Q-Q Plots of Dependent Variables 

For the sake of completeness, descriptive analysis for all variables as well as the histograms that 
appear to follow a normal distribution or not is also included in Appendix 2. 
 
4.3.2 �Z�'�o�}�����o�[�����v���o�Ç�•�]�• 
This paragraph will integrate the results of the descriptive analysis for all pilot sites plus 
�d�Z���•�•���o�}�v�]�l�]�[�•���•�]�š�����~�����Z�d�,�l�/�d�/�•�X���/�š���Á�]�o�o��be included in v2 of the deliverable.  
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4.3.3 Conclusions from the descriptive analysis 
From the descriptive analysis of questionnaire data, the second major group of questions 
concerns the type of information that would lead respondents to change their energy 
behaviour�U�� �^�t�Z���š type of information and/or support would you find useful to receive so that 
you can improve your energy performance?". This group consists of 8 sub-questions, the 
answers were in Likert scale, and from the table below we observe that there was a consensus 
that the information given to the respondents to improve their energy performance was useful.  
From the Table 2: Frequencies of 4.3 QuestionTable 2 we note in the question "4.3 What type of 
information and/or support would you find useful to receive so that you can improve your 
energy performance?" that 55 of the 83 respondents replied that "Information on the actual 
effect that your (potential) actions may have upon the energy consumption" are useful. In 
addition, it is noted that 90% of the respondents consider that this type of information is useful 
or extremely useful. 
In the same �d�����o���U���Á�����}���•���Œ�À�����š�Z���š�����}�š�Z���š�Ç�‰�����}�(���]�v�(�}�Œ�u���š�]�}�v���^Comparative assessment of your 
actual energy performance compared to benchmarks/ good practices�_�� ���v���� �^Historical 
comparison of your energy performance and/or consumption�_�� �š�Z���� �Z���o�(�� �}�(�� �š�Z���� �Œ���•�‰�}�v�����v�š�•��
found it useful these information. 
 

Table 2: Frequencies of 4.3 Question 

 
 

The last main question relates to the attitudes of respondents to markings at their workplace to 
change the energy behaviour of respondents "What will be your response to signs in your 
workplace / building you work in relation to energy saving good practices? (eg the sign 
presented below) They will help me to change my energy-related behaviour ". From 
respondents' answers, we notice that 75 responders Agree or Strongly Agree to have signs at 
their workplace to change their energy behaviour. 
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Table 3: Frequencies of 4.6 Question 

 
 
By comparing the positive answers provided in 4.2 & 4.3 questions for different s-e factors, we 
have produced tables where significant difference are summarised  in the following pages. The 
detailed results and methodology for this analysis are included in Appendix 3. 
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Table 4: Overview of 4.2 answers with significant differences per s-e factor 

Categories Persuasion Strategies 
Socio-

Demographics 
Groups Count 

% within 
group 

Average %  

(Strongly Motivated or Motivated) 

Would you be 
personally 
motivated to 
improve your 
energy-related 
behavior in the 
following cases 
(4.2) 

Improve of your 
energy performance 
entitles you to extra 
perks 

Gender 
Female 50 71.4% 

78.8% 
Male 58 86.6% 

Family status 
Children 59 69.4% 

78.7% 
No Children 48 94.1% 

Education 
University degree 27 73.0% 

75.4% Post-graduate 47 83.9% 
PhD degree 27 73.0% 

Work Culture 

Teamwork, 
participation, sharing 

46 69.7% 
58.1% 

Get the job done and 
goal-oriented 

33 91.7% 

You can track your 
own energy 
performance in real-
time and historically 

Age Group 
21-40 years 91 91.0% 

83.2% 
41-52 years 23 79.3% 

Family status 
Children 70 82.4% 

87.5% 
No Children 49 96.1% 

The energy related 
information is tailored 
to you and you are 
able to self-configure 
some parameters 

Education 
University degree 28 75.7% 

84.3% Post-graduate 53 94.6% 
PhD degree 32 86.5% 

Number of 
Colleagues 

3-5 Colleagues 41 83.7% 
52.2% 

6-10 Colleagues 31 72.1% 

Work Culture 

Teamwork, 
participation, sharing 

51 76.1% 
59.1% 

Get the job done and 
goal-oriented 

30 83.3% 

Working 
Conditions in 
Summer 

Dissatisfied 24 75% 
69.9% Neutral 24 95.5% 

Satisfied 50 79.4% 
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Table 5: Table: Overview of 4.3 answers with significant differences per s-e factor 
 

Categories Persuasion Strategies 
Socio-

Demographics 
Groups Count 

% within group Average %  
(Useful or Extremely Useful) 

What type of 
information and/or 
support would you 
find useful to 
receive so that you 
can improve your 
energy 
performance? (4.3) 

Information on the 
actual effect that your 
(potential) actions 
may have upon the 
energy consumption 

Education 
University degree 32 86.5% 

86.9% 
Post-graduate 53 94.6% 
PhD degree 35 94.6% 

Comparative 
assessment of your 
actual energy 
performance 
compared to bench-
marks/ good practices 

Age Group 
21-40 years 90 90.0% 

83.1% 
41-52 years 23 82.1% 

Education 

University degree 28 77.8% 

85.7% Post-graduate 52 92.9% 

PhD degree 34 91.9% 

Historical comparison 
of your energy 
performance and/or 
consumption 

Education 
University degree 31 83.8% 

87.3% Post-graduate 53 94.6% 
PhD degree 33 89.2% 

Work Culture 

Teamwork, participation, 
sharing 

61 92.4% 
67.6% 

Get the job done and 
goal-oriented 

31 86.1% 

Working Conditions 
in Summer 

Dissatisfied 30 93.8% 
78.5% Neutral 20 95.2% 

Satisfied 56 88.9% 

Tips or suggestions on 
the energy saving 
practice of the day/ 
week 

Number of 
Colleagues 

3-5 Colleagues 41 85.4% 
54.0% 

6-10 Colleagues 33 76.7% 

Working Conditions 
in Summer 

Dissatisfied 30 93.8% 
73.3% Neutral 17 81.0% 

Satisfied 52 82.5% 
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4.4 Preliminary selection of S-E factors for the creation of the generic model  
The selection of the socio-economic factors that will become the variables of the GS socio-
economic model has taken into consideration: 

�9 The GS DoW and the results of T4.2 and T4.3 
�9 The results of the state-of-the-art analysis; see Section 2 of the current document) 
�9 The results of the energy behaviour questionnaire survey (see subsection 4.2) 

 
The factors related to the first two bullets have been incorporated in the questionnaire and 
comprise the starting point of the preliminary selection. For this purpose they are organised as 
follows: 

- Demographics (Part 1.a of the English questionnaire): Age group; Gender; Family status 
(with or without children); Education; Country  

- Behavioural change profile (1.d2-1.d.3 - attitudes, Part 1.e - intentions): Decision making 
- Attitudinal (Pinball, Shortcut, Thoughtful); State of change - Intentional Profiles (Pre-
contemplation, Contemplation, Action) 

- Employment profile (1.b.1-1.b.2, 1.b.4-1.b.6): Type of employment (full time/ part time); 
Position; office level (floor); office settings (alone, sharing with others); presence at 
office (% of working time)  

- Working conditions (1.b.7): Thermal comfort;  
- Work culture (1.b.3): Organisation/ team culture 
- Persuasion profile (Part 3 3.1, 4.1): Influencer; follower (question 3.1 en) 

 
Based on the descriptive analysis that has focused on the demographics, employment profile 
and work culture, the following factors have been identified at this stage (D4.4 v1) that can 
potentially become variables in the generic (quantitative) s-e model. These factors exhibit at 
least one significant difference (i.e. > 10pp) compared to a persuasion strategy (see tables at 
subsection 4.3.3) 

 �9 Gender 
 �9 Family status 
 �9 Education  
 �9 Work culture 

 �9 Age group 
 �9 Office settings 
 �9 Working conditions 

 
These factors will be further enriched by integrating the results of D4.2 (user clustering/ 
classification �t profiling) and D4.3 (persuasion) in the next version of the document (D4.4 v2).



                                                                         
 

Dissemination Level: PU ���ð�X�ð���Z�,�}�o�]�•�š�]�����•-e model to increase eco-awareness of users in public spaces�[  41 

 5 Initial GS socio-economic model 
This section introduces a generic s-e model through a qualitative approach that is based on the 
questionnaires and the relevant evaluation strategy (see D4.2). It further moves towards a 
quantitative model through a prescriptive analysis of the questionnaire results, where the 
correlation of various s-e factors and the persuasion/ incentivisation strategies is assessed. Under 
v1 (of D4.4) this analysis is limited to the 2 Greek sites and Bilbao one, while only a selected 
number of factors is taken into account as deliverables D4.2 and D4.3 are being elaborated in 
parallel. The next version (v2) will incorporate a full analysis of all questionnaires and will cover all 
s-e factors of the questionnaires. A universal and site-specific s-e models will be delivered.  
 
5.1  Generic GS socio-economic model 
For the purposes of the s-e modelling, the groups of s-e factors mentioned in subsection 4.4 are re-
organised into socio-economic constructs (�%�æ�?�Ø�; so that factors that can be influenced by the GS 
solution or the respective organisation (employer) are separated from those that cannot. As a 
result, the following constructs are created10:  
 

Construct and relevant variables Influence level 
 1. Demographic construct: Age group; Gender; Family 

status; Education 
No influenced by GS or the 
organisation 

 2. Employment construct: Type of employment; 
Position; office level; office settings; presence at office  

Partially influenced by the 
organisation 

 3. Attitud inal construct: Pinball, Shortcut, Thoughtful 
Hardly influenced by GS and the 
organisation 

 4. Intentional construct: Pre-contemplation, 
Contemplation, Action 

Potentially influenced by GS and the 
organisation 

 5. Technology construct: Confidence on the technology; 
Familiarisation  

Potentially influenced by GS and the 
organisation 

 
Information on the constructs will be provided to the s-e model (input) so that the model can 
indicate, which persuasion and incentivisation strategies (output) can be applied with a (high) 
likelihood of successful behavioural change. Two types of behavioural change are taken into 
consideration: 

 1. Long-term behavioural change policy: Provides directions on how we can change 
���u�‰�o�}�Ç�����•�[�� �]�v�š���v�š�]�}�v�•�� �š�}�Á���Œ���•�� ���v���Œ�P�Ç�� ���(�(�]���]���v�š�� �����Z���À�]�}�µ�Œ�� �~�‰�Œ���À���vtive). This may be 
�������}�u�‰�o�]�•�Z������ ���Ç�� ���]�Œ�����š�� �]�v�(�o�µ���v������ �}�v�� �š�Z���� ���u�‰�o�}�Ç�����•�[�� �]�v�š���v�š�]�}�v���o�� �‰�Œ�}�(�]�o���•�U�� ���•�� �Á���o�o�� ���•��

                                                      

10 This grouping into constructs takes into account (but does not fully align with) an internal working document produced by 
�h�����h�^�d�K���š�]�š�o�������Z�&�����š�}�Œ�•�����Æ�š�Œ�����š�������(�Œ�}�u���š�Z�����‹�µ���•�š�]�}�v�v���]�Œ�����š�}�����v���o�Ç�•�����]�v���t�W�ð���˜���ò�[�X���d�Z���������(�]�v�]�š�]�}�v�����v�����v�µ�u�����Œ���}�(�����}�v�•�š�Œ�µ���š�•���Á�]�o�o��������
further discussed within the GS consortium and be updated in the next versions of D4.4 (for instance constructs nr 3 & 4 may be 
merged). The same applies for the variables that define each construct. 
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indirectly through workplace influence, technology and automation (e.g. GreenSoul-ed 
devices), etc. 

 2. Short-term behavioural change policy: It answers as to which persuasion strategy is the 
most appropriate (more likely) to induce the desired immediate behaviour (corrective 
action). Such interventions are most likely to apply nudges. 

In both policy contexts the socio-economic model may operate11 as follows: 
 

 
 
As an output it will provide for each user and for each persuasion strategy (PS) the likelihood 
indicator for a successful change behaviour12 (LISCB).  �d�Z�]�•���Z���P�P�Œ���P���š���[��indicator is calculated as the 
weighted sum of the Construct Likelihood Matrix (CLM) for all five (5) constructs:  
 

�Ê�2�5���P�D�A������������ 
L 
Í �:�9�( �?�Ü
H�%�.�/�Ü�;

�á

�Ü�@�5

 

Where:  
�9�( �?�Ü�A�� �t���]�P�Z�š������ �&�����š�}�Œ�� �(�}�Œ�� �š�Z���� ���}�v�•�š�Œ�µ���š�� �Z�E�[�� �~�E is the number of the construct and takes values 
from 1 to n (5 in this case)) 
�%�.�/�Ü is the matrix that provides the �Zlikelihood of a successful change behaviour for each 

�%�.�2�5�ì�Üpersuasion strategy�[  13 �(�}�Œ�����}�v�•�š�Œ�µ���š���Z�E�[�U�����•���•�Z�}�Á�v���]�v���š�Z�����(�}�Œ�u�µ�o���������o�}�Á�W 
 

�%�.�/ 
L
�p

�p

�%�.�2�5�5
�Ü

�%�.�2�5�6
�Ü

�%�.�2�5�7
�Ü

�å
�%�.�2�5�Þ

�Ü

�p

�p
 �Ü

y = 1 up to k, where k = the number of persuasion strategies 
 

                                                      

11 This a preliminary design of the model. It may undergo substantial change as a result of the completion of the prescriptive 
analysis of all questionnaires, new findings coming from D4.2 and D4.3, as well as decisions taken by the GS consortium. 
12 �/�v���(�����š���š�Z�����Z�o�]�l���o�]�Z�}�}�����}�(���•�µ�������•�•�(�µ�o�������Z���À�]�}�µ�Œ���o�����Z���v�P���[�����}�Œ�Œ���•�‰�}�v���•���š�}���š�Z�����o���À���o���}�(���u�}�š�]�À���š�]�}�v���}�Œ�����P�Œ�����u���v�š���š�Z���š���‹�µ���•�š�]�}�v�v��ire 
responders (with the same profile) have declared. 
13 The abbreviation of CLPS corresponds to: Construct Likelihood Persuasion Strategy 
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At construct level �%�.�2�5�ì�Ü is calculated as the product of the Variable Likelihood Matrixes (VLMs). 
That is for each variable �Z�i�[ (j takes values from 1 to m) of construct �Z�]�[ the likelihood of a successful 
change behaviour for persuasion strategy (VLPS) �Z�Ç�[ will be provided (as an output of the 
prescriptive analysis of all questionnaires). 

�Ê�%�æ�?�Ø���P�D�A�%�.�2�5�ì�Ü�� 
L 
Ñ �:���8�.�/�Ý�;

�à

�Ý�@�5

 

Based on the above formula, the variables that belong to the same �%�æ�?�Ø have the same weighted 
factor.  
 
The Variable Likelihood Matrix (VLM) takes the following form: 
 

�8�.�/�Ý
L
�p

�p

�8�.�2�5�5
�Ý

�8�.�2�5�6
�Ý

�8�.�2�5�7
�Ý

�å
�8�.�2�5�Þ

�Ý

�p

�p
�: �� 

 
The abovementioned generic s-e model is preliminary and it may undergo major adjustments (for 
instance currently it does not provide for self-improvement), possibly in its structure and definitely 
in the constructs and related variables. The selection of the appropriate variables will be made on 
the basis of the results of the prescriptive analysis. An initial analysis is performed in the next 
subsection (i.e. 5.2), where correlations between s-e factors (variables) and persuasion strategies 
are examined. The aim is to identify those variables that are strongly correlated (positively or 
negatively) with one or more persuasion strategies. This is currently performed (v1 of D4.4) to a 
limited extent and thus the results of the analysis can only provide some indications for only a few 
variables. The complete analysis of the full data sets (all available sites) will be included in v2 of the 
deliverable.  
 

 5.2 Prescriptive analysis of questionnaire results 
The prescriptive analysis of the questionnaire results aims at identifying and quantifying 
correlations between socio-economic factors and persuasion strategies.  
To do so and facilitate the process, we have initially tried to reduce the number of (sub)questions 
(variables14). This process has been carried out for similar variables, and thus they were grouped in 
order to reduce the volume of variables and to allow a dimensionality reduction of the system. 
Then the prescriptive analysis has been performed on the reduced number of variables. 

                                                      

14 �d�Z�����š���Œ�u���Z�À���Œ�]�����o���•�[���]�v���š�Z�]�•���•�µ���•�����š�]�}�v���]�•���µ�•�������š�}�������•���Œ�]�������š�Z�����•�µ��-questions of the questionnaires, whereas in the previous one it 
is used as a synonym to the socio-economic factors. 
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5.2.1 Pre-processing of questionnaires 
�d�Z�����š�����Z�v�]�‹�µ�����µ�•�������]�v���š�Z�]�•���•�š���P�����]�•���Z�(�����š�}�Œ�����v���o�Ç�•�]�•�[�X���/�š���]�•���‰���Œ�š�]���µ�oarly appropriate for analyzing the 
complex and multidimensional relationship patterns encountered in qualitative questionnaires. 
Factor analysis can be applied to examine the underlying patterns for a large number of variables 
to identify the smallest number of common factors that best explain or account for the 
correlations among the variables. In other words, factor analysis can be used to specify whether 
the information can be condensed or summarized in a smaller set of factors. In order to determine 
whether the partial correlation of the variables was small, Kaiser-Meyer-Olkin (KMO) measure was 
used. 
 
From the construction of the questionnaire, it was assumed that questions �Z4.2 Would you be 
personally motivated to improve your energy-related behaviour in the following cases?�[ and �Z4.3 
What type of information and/or support would you find useful to receive so that you can improve 
�Ç�}�µ�Œ�����v���Œ�P�Ç���‰���Œ�(�}�Œ�u���v�����M�Z referred to ways of motivating workers.  
For facilitating the analysis, the 21 sub-questions included in 4.2 & 4.3 were grouped as follows: 
The first approach was a qualitative one and similar sub-questions were grouped into 6 groups of 
persuasion/ motivation strategies. For example, the variables V4, V7, V10, V17, V20 were grouped 
into a new variable called �ZPeer-pressure�[. Based on the same rationale other variables that could 
be grouped together were also identified and, thus, the following groups (variables) were created: 
�ZAppraisal�[, �ZPeer-pressure�[, �ZConvenience & Flexibility�[, �ZRewards�[, �ZTrust & Validity�[ and �ZSelf-
assessment�[. On the other hand, as a second approach, we have applied cluster analysis. In 
particular, we have used SPSS Factor Analysis to determine whether the partial correlation of the 
variables was small, Kaiser-Meyer-Olkin (KMO) measure was used. As a result of this analysis 6 
clusters have been created (Cluster 1, Cluster 2, Cluster 3, Cluster 4, Cluster 5 and Cluster 6). For 
example, the variables V9, V19, V20, V21, V22 are grouped into a �ZCluster 1�[. We noticed that there 
are small and large differences between the results of these two approaches (qualitative grouping 
and clustering). More specifically, the groups/ clusters and the respective independent variables 
are listed below. 

Table 6: Dependent and Independent Variables 

Independent Variables: Socio-demographic-geographic Factors 
Age (V97) 
Gender (V98) 
Education (V100) 
City (V102_new) 
Work Culture (V91) 
Number of colleagues (V93) 
Satisfied with thermal comfort at workplace (V109_Thermal_Comfort) 

Dependent Variables 
Qualitative groups Clusters from Factor analysis 

Appraisal (V104) Cluster 1 (V112) 
Peer pressure (V105) Cluster 2 (V113) 
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Convenience & flexibility (V106) Cluster 3 (V114) 
Rewards (V6) Cluster 4 (V115) 
Trust & validity (V107) Cluster 5 (V116) 
Self-assessment (V108) Cluster 6 (V117) 

 
The variables (sub-questions of 4.2 and 4.3 questions of the English questionnaire) are grouped as 
follows: 
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5.2.2 Analysis of Variance 
�x 2 independent T-test Samples �t Mann Whitney  

Since the data does not follow a normal distribution, the Mann-Whitney parameter control for 
data clustering into 2 groups. The Mann Whitney T-test controls will be used to determine whether 
the two-dimensional quality variables of the dataset (Gender (V98) and Family status (V99)) affect 
the dependent variables that are the grouped variables. The Mann-Whitney test is an alternative 
for the independent samples T-test when the assumptions required by the latter aren't met by the 
data. The Mann-Whitney test is also known as the Wilcoxon test for independent samples -which 
shouldn't be confused with the Wilcoxon signed-ranks test for related samples. Mann-Whitney U 
and Wilcoxon W, are our test statistics; they summarize the difference in mean rank numbers in a 
single number. The Mann-Whitney test is used to compare differences between two independent 
groups when the dependent variable is either ordinal or continuous, but not normally distributed. 
We will consider whether there is a significant correlation of the two-way variables on the 
dependent variables. For example, we could use the Mann-Whitney U test to understand whether 
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attitudes towards energy consumption, where attitudes are measured on an ordinal scale, differ 
based on gender of family. So, the research question is whether men and women judge Persuasion 
Strategies similarly. For each Persuasion Strategy separately, the null hypothesis is:  
HO: the mean Persuasion Strategies of men and women are equal 
 
From the Table 7, we observed that, they all lead to the same conclusion if we follow the 
convention of retaining the null hypothesis if p > 0.05:  

Both men and women respond equally to Persuasion Strategies  
Thus, the populations of men and women respond similarly. 
 

Table 7: Mann-Whitney T-test of Gender 

Null Hypothesis Test Summary: Gender vs PS 
Null Hypothesis: The distribution of PS group 'x' is the same across categories of Gender. 

  
PS group vs  
S-E variable 

Sig. Decision 
PS Cluster vs  
S-E variable 

Sig. Decision 

1 
Appraisal' vs 

'Gender' 
0.502 

Retain the null 
hypothesis 

Cluster 1 vs 
'Gender' 

0.429 
Retain the null 
hypothesis 

2 
Peer Pressure' vs 

'Gender' 
0.227 

Retain the null 
hypothesis 

Cluster 2 vs 
'Gender' 

0.867 
Retain the null 
hypothesis 

3 
Convenience' vs 

'Gender' 
0.861 

Retain the null 
hypothesis 

Cluster 3 vs 
'Gender' 

0.237 
Retain the null 
hypothesis 

4 Trust' vs 'Gender' 0.404 
Retain the null 
hypothesis 

Cluster 4 vs 
'Gender' 

0.087 
Retain the null 
hypothesis 

5 
Self-Assessment' 

vs 'Gender' 
0.1 

Retain the null 
hypothesis 

Cluster 5 vs 
'Gender' 

0.82 
Retain the null 
hypothesis 

6 
Rewards' vs 

'Gender' 
0.238 

Retain the null 
hypothesis 

Cluster 6 vs 
'Gender' 

0.386 
Retain the null 
hypothesis 

Test: Independent-Samples Mann-Whitney U Test 
The significance level is .05 

 

On the other hand, the research question is whether men and women judge Persuasion Strategies 
similarly. For each Persuasion Strategy separately, the null hypothesis is:  
HO: the mean Persuasion Strategies of people with children and people without children are equal 
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From the Table 8, we observed that, they all lead to the same conclusion if we follow the 
convention of retaining the null hypothesis if p < 0.05:  
Both people with children and people without children respond equally to Persuasion Strategies  

Otherwise, if we follow the convention of rejecting the null hypothesis if p < 0.05: 
People with children respond the Appraisal Persuasion Strategy more favourably than people 

without children (p=0.007) 
The p-value of 0.007 indicates a probability of 7 in 1,000: if the populations of people with children 
and people without children respond this Persuasion Strategy similarly, then we have a 7 in 1,000 
chance of finding the large difference we observe in our sample. 
People with children respond the Peer_Pressure Strategy more favourably than people without 

children (p=0.028) 
The p-value of 0.028 indicates a probability of 28 in 1,000: if the populations of people with 
children and people without children respond this Persuasion Strategy similarly, then we have a 28 
in 1,000 chance of finding the large difference we observe in our sample. 

People with children respond the Trust&Validity Persuasion Strategy more favourably than 
people without children (p=0.027) 

The p-value of 0.027 indicates a probability of 27 in 1,000: if the populations of people with 
children and people without children respond this Persuasion Strategy similarly, then we have a 27 
in 1,000 chance of finding the large difference we observe in our sample. 

People with children respond the Rewards Persuasion Strategy more favourably than people 
without children (p=0.010) 

The p-value of 0.010 indicates a probability of 10 in 1,000: if the populations of people with 
children and people without children respond this Persuasion Strategy similarly, then we have a 10 
in 1,000 chance of finding the large difference we observe in our sample. 

 
The other two Persuasion Strategies (Convenience_Flexibility and Self_Assessment) did not show a 
Family Status difference. Thus, the populations of People with children and people without 
children respond it similarly after all. 
 
In addition, From the same Table 8, we observed that, they all lead to the same conclusion if we 
follow the convention of retaining the null hypothesis if p < 0.05:  
Both people with children and people without children respond equally to Persuasion Strategies  

Otherwise, if we follow the convention of rejecting the null hypothesis if p < 0.05: 
People with children respond the Cluster_4 Persuasion Strategy more favourably than people 

without children (p=0.001) 
The p-value of 0.001 indicates a probability of 1 in 1,000: if the populations of people with children 
and people without children respond this Persuasion Strategy similarly, then we have a 1 in 1,000 
chance of finding the large difference we observe in our sample. 
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Table 8: Mann-Whitney T-test of Family 

Null Hypothesis Test Summary: Family status vs PS 
Null Hypothesis: The distribution of PS group or cluster 'x' is the same across categories of Family. 

  
PS group vs  
S-E variable 

Sig. Decision 
PS cluster vs  
S-E variable 

Sig. Decision 

1 Appraisal vs 'Children' 0.007 
Reject the null 
hypothesis 

Cluster 1 vs 
'Children' 

0.843 
Retain the null 
hypothesis 

2 
Peer_Pressure vs 
'Children' 

0.028 
Reject the null 
hypothesis 

Cluste 2 vs 
'Children' 

0.674 
Retain the null 
hypothesis 

3 
Convenience_Flexibility 
vs 'Children' 

0.404 
Retain the null 
hypothesis 

Cluster 3 vs 
'children' 

0.973 
Retain the null 
hypothesis 

4 
Trust_validity vs 
'Children' 

0.027 
Reject the null 
hypothesis 

Cluster 4 vs 
'Children' 

0.001 
Reject the null 
hypothesis 

5 
Self_Aassessment vs 
'Children' 

0.456 
Retain the null 
hypothesis. 

Cluster 5 vs 
'Children' 

0.061 
Retain the null 
hypothesis. 

6 Rewards vs 'Children' 0.01 
Reject the null 
hypothesis. 

Cluster 6 vs 
'Children' 

0.813 
Retain the null 
hypothesis. 

Test: Independent-Samples Mann-Whitney U Test 
The significance level is .05 

 
 

�x Kruskal Wallis Tests �t Non-parametric equivalent to ANOVA 
The Kruskal-Wallis test is an alternative for a one-way ANOVA if the assumptions of the latter are 
violated. As it can be seen in the descriptive analysis (Appendix 2 - Descriptive Statistics for all 
variables), there is both a great heterogeneity of variance and, in some but not all groups, great 
skewness. In this case, a non-parametric analysis is indicated. Thus, we use K Independent Samples 
�]�(�� �Á���� ���}�u�‰���Œ���� �ï�� �}�Œ�� �u�}�Œ���� �P�Œ�}�µ�‰�•�� �}�(�� �����•���•�X�� �d�Z���Ç�� ���Œ���� �^�]�v�����‰���v�����v�š�_�� ���������µ�•���� �}�µ�Œ�� �P�Œ�}�µ�‰�•�� ���}�� �v�}t 
overlap. Our test statistic -�]�v���}�Œ�Œ�����š�o�Ç���o�������o���������•���^���Z�]-�^�‹�µ���Œ���_�����Ç���^�W�^�^- is known as Kruskal-Wallis 
H. A larger value indicates larger differences between the groups we are comparing.  
Since categorical variables consist of more than 2 classes (i.e. Age_Group, Education, Working 
Conditions in Summer Season, Work Culture, Number of Colleagues), it will be checked whether 
they affect the dependent variable through the control with the K-independent Samples. These 
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tests are performed to consider the dependent Clusters Variables being affected by the Quality 
Variables of dataset.  
Our data contains the result of a small experiment regarding positive attitude towards energy 
consumption. These were divided into 6 groups: strongly motivated, motivated, neutral, 
demotivated, strongly demotivated and not applicable. The basic research question is: 

Does the average positive attitudes towards energy consumption depend on the Persuasion 
Strategies to which people were assigned? 

That is, we'll test if five means -each calculated on a different group of people- are equal. The most 
likely test for this scenario is a one-way ANOVA but using it requires some assumptions. The basic 
checks have shown that these assumptions are not being satisfied by the data at hand. Well, a test 
that was designed for precisely this situation is the Kruskal-Wallis test which does not require these 
assumptions. 

Table 9: Kruskal Wallis H Test of Age_Group 

Null Hypothesis Test Summary: Age_Group vs PS 
Null Hypothesis: The distribution of PS group or cluster 'x' is the same across categories of Age_Group 

  
PS group vs  
S-E variable  

Sig. Decision 
PS cluster vs  
S-E variable 

Sig. Decision 

1 
Appraisal vs 
'Age_Group' 

0.189 
Retain the null 
hypothesis. 

Cluster 1 vs 
'Age_Group' 

0.196 
Retain the null 
hypothesis. 

2 
Peer_Pressure vs 
'Age_Group' 

0.001 
Reject the null 
hypothesis. 

Cluster 2 vs 
'Age_Group' 

0.239 
Retain the null 
hypothesis. 

3 
Convenience_Flexibility 
vs 'Age_Group' 

0.101 
Retain the null 
hypothesis. 

Cluster 3 vs 
'Age_Group' 

0.041 
Reject the null 
hypothesis. 

4 
Trust_validity vs 
'Age_Group' 

0.187 
Retain the null 
hypothesis. 

Cluster 4 vs 
'Age_Group' 

0.373 
Retain the null 
hypothesis. 

5 
Self_Aassessment vs 
'Age_Group' 

0.017 
Reject the null 
hypothesis. 

Cluster 5 vs 
'Age_Group' 

0.043 
Reject the null 
hypothesis. 

6 
Rewards vs 
'Age_Group' 

0.007 
Reject the null 
hypothesis. 

Cluster 6 vs 
'Age_Group' 

0.471 
Retain the null 
hypothesis. 

Test: Independent-Samples Kruskal-Wallis Test 
The significance level is .05 
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The first K-independent Samples test was performed between the dependent variables that are 
the Persuasion Strategy groups and Age_Group. The test statistic -�]�v���}�Œ�Œ�����š�o�Ç�� �o�������o������ ���•�� �^���Z�]-
�^�‹�µ���Œ���_�����Ç���^�W�^�^- is known as Kruskal-Wallis H. A larger value indicates larger differences between 
the groups we are comparing. For these groups Chi-�^�‹�µ���Œ���_��is 17.127.  
Asymp. Sig. is the p-value based on our chi-square approximation. Indicatively, we have examined 
the first group. The first value of 0.189 basically means there is a 18.9% chance of finding our 
sample results if Appraisal Persuasion Strategy does not have any effect in the population at large. 
So if Appraisal Persuasion Strategy does nothing whatsoever, we have a fair (18.9%) chance of 
finding such minor positive attitudes towards energy consumption differences just because of 
random sampling. If p > 0.05, we usually conclude that our differences are not statistically 
significant.  
The official way for reporting our test results includes our chi-square value, df and p as in this study 
did not demonstrate any effect from Appraisal Persuasion Strategy�U���–2(3) = 4.782 , p = 0.189. 
 
���µ�v�v�[�•�� �‰�}�•�š�� �Z�}���� �š���•�š�•�� ���Œ���� �����Œ�Œ�]������ �}�µ�š�� �}�v�� �������Z�� �‰���]�Œ�� �}�(�� �P�Œ�}�µ�‰�•�X�� ���•�� �u�µ�o�š�]�‰�o���� �š���•�š�•�� ���Œ���� �����]�v�P�� �����Œ�Œ�]������
out, SPSS makes an adjustment to the p-value. The Bonferroni adjustment is to multiply each 
���µ�v�v�[�•�� �‰-value by the total number of tests being carried out. The pairwise comparisons page 
below shows the results of the Dunn-Bonferroni tests on each pair of groups. 
 
A Kruskal-Wallis test provided very strong evidence of a difference (p < 0.004) between the mean 
ranks of at �o�����•�š�� �}�v���� �‰���]�Œ�� �}�(�� �P�Œ�}�µ�‰�•�X�� ���µ�v�v�[�•�� �‰���]�Œ�Á�]�•���� �š���•�š�•�� �Á���Œ���� �����Œ�Œ�]������ �}�µ�š�� �(�}�Œ�� �š�Z����six pairs of 
groups. There was very strong evidence (p < 0.004, adjusted using the Bonferroni correction) of a 
difference between the Age group 21-40 years and Age Group 53-71 years. The same we observed 
between the Age group 41-52 years and Age Group 53-71 years, there was very strong evidence (p 
< 0.042, adjusted using the Bonferroni correction). There was no evidence of a difference between 
the other pairs. 
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The second K-independent Samples test was performed between the dependent variables that are 
the Persuasion Strategy groups 
and Education. The test statistic 
-�]�v���}�Œ�Œ�����š�o�Ç�� �o�������o������ ���•�� �^���Z�]-
�^�‹�µ���Œ���_�� ���Ç�� �^�W�^�^- is known as 
Kruskal-Wallis H. A larger value 
indicates larger differences 
between the groups we are 
comparing. For these data it is 
roughly 8.609.  
Asymp. Sig. is the p-value based 
on our chi-square 
approximation. The second 
value of 0.726 basically means 
there is a 72.6% chance of 
finding our sample results if 
Peer_Pressure Persuasion 
Strategy does not have any 
effect in the population at 
large. So if Peer_Pressure 
Persuasion Strategy does 
nothing whatsoever, we have a 
fair (72.6%) chance of finding 
such minor positive attitudes 
towards energy consumption 
differences just because of 
random sampling. If p > 0.05, we usually conclude that our differences are not statistically 
significant.  
The official way for reporting our test results includes our chi-square value, df and p as in this study 
did not demonstrate any effect from Appraisal Persuasion Strategy�U���–2(3) = 1.314 , p = 0.726. 
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Null Hypothesis Test Summary: Education vs PS 
Null Hypothesis: The distribution of PS group or cluster 'x' is the same across categories of 'Education' 

  
PS group vs  
S-E variable 

Sig. Decision 
PS cluster vs  
S-E variable 

Sig. Decision 

1 Appraisal vs 'Education' 0.893 
Retain the null 
hypothesis. 

Cluster 1 vs 
'Education' 

0.996 
Retain the null 
hypothesis. 

2 
Peer_Pressure vs 
'Education' 

0.726 
Retain the null 
hypothesis. 

Cluster 2 vs 
'Education' 

0.757 
Retain the null 
hypothesis. 

3 
Convenience_Flexibility 
vs 'Education' 

0.565 
Retain the null 
hypothesis. 

Cluster 3 vs 
'Education' 

0.013 
Reject the null 
hypothesis. 

4 
Trust_validity vs 
'Education' 

0.176 
Retain the null 
hypothesis. 

Cluster 4 vs 
'Education' 

0.898 
Retain the null 
hypothesis. 

5 
Self_Aassessment vs 
'Education' 

0.035 
Reject the null 
hypothesis. 

Cluster 5 vs 
'Education' 

0.175 
Retain the null 
hypothesis. 

6 Rewards vs 'Education' 0.297 
Retain the null 
hypothesis. 

Cluster 6 vs 
'Education' 

0.499 
Retain the null 
hypothesis. 

Test: Independent-Samples Kruskal-Wallis Test 
The significance level is .05 

 
 
���µ�v�v�[�•�� �‰�}�•�š�� �Z�}���� �š���•�š�•�� ���Œ���� �����Œ�Œ�]������ �}�µ�š�� �}�v�� �������Z�� �‰���]�Œ�� �}�(�� �P�Œ�}�µ�‰�•�X�� ���•�� �u�µ�o�š�]�‰�o���� �š���•�š�•�� ���Œ���� �����]�v�P�� �����Œ�Œ�]������
out, SPSS makes an adjustment to the p-value. The Bonferroni adjustment is to multiply each 
���µ�v�v�[�•�� �‰-value by the total number of tests being carried out. The pairwise comparisons page 
below shows the results of the Dunn-Bonferroni tests on each pair of groups. 
 
Consequently, in the next table we observe the results from the K-independent Samples test 
between Work_Culture and Persuasion Strategies. Asymp. Sig. is the p-value based on our chi-
square approximation. The third value of 0.187 basically means there is a 18.7% chance of finding 
our sample results if Convenience & Flexibility Persuasion Strategy does not have any effect in the 
population at large. So if Convenience & Flexibility Persuasion Strategy does nothing whatsoever, 
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we have a fair (18.7%) chance of finding such minor positive attitudes towards energy consumption 
differences just because of random sampling. If p > 0.05, we usually conclude that our differences 
are not statistically significant.  
The official way for reporting our test results includes our chi-square value, df and p as in this study 
did not demonstrate any effect from Appraisal Persuasion Strategy�U���–2(4) = 6.167 , p = 0.187. 
 

Null Hypothesis Test Summary: Work_Culture vs PS 
Null Hypothesis: The distribution of PS group or cluster 'x' is the same across categories of Work_Culture 

  
PS group vs  
S-E variable 

Sig. Decision 
PS cluster vs  
S-E variable 

Sig. Decision 

1 
Appraisal vs 
'Work_Culture' 

0.984 
Retain the null 
hypothesis. 

Cluster 1 vs 
'Work_Culture' 

0.123 
Retain the null 
hypothesis. 

2 
Peer_Pressure vs 
'Work_Culture' 

0.866 
Retain the null 
hypothesis. 

Cluster 2 vs 
'Work_Culture' 

0.094 
Retain the null 
hypothesis. 

3 
Convenience_Flexibility 
vs 'Work_Culture' 

0.187 
Retain the null 
hypothesis. 

Cluster 3 vs 
'Work_Culture' 

0.087 
Retain the null 
hypothesis. 

4 
Trust_validity vs 
'Work_Culture' 

0.586 
Retain the null 
hypothesis. 

Cluster 4 vs 
'Work_Culture' 

0.93 
Retain the null 
hypothesis. 

5 
Self_Aassessment vs 
'Work_Culture' 

0.357 
Retain the null 
hypothesis. 

Cluster 5 vs 
'Work_Culture' 

0.13 
Retain the null 
hypothesis. 

6 
Rewards vs 
'Work_Culture' 

0.003 
Reject the null 
hypothesis. 

Cluster 6 vs 
'Work_Culture' 

0.654 
Retain the null 
hypothesis. 

Test: Independent-Samples Kruskal-Wallis Test 
The significance level is .05 
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���µ�v�v�[�•�� �‰�}�•�š�� �Z�}���� �š���•�š�•�� ���Œ���� �����Œ�Œ�]������ �}�µ�š��
on each pair of groups. As multiple 
tests are being carried out, SPSS 
makes an adjustment to the p-value. 
The Bonferroni adjustment is to 
�u�µ�o�š�]�‰�o�Ç�� �������Z�� ���µ�v�v�[�•�� �‰-value by the 
total number of tests being carried 
out. The pairwise comparisons page 
below shows the results of the Dunn-
Bonferroni tests on each pair of 
groups. 
A Kruskal-Wallis test provided very 
strong evidence of a difference (p < 
0.001) between the mean ranks of at 
�o�����•�š�� �}�v���� �‰���]�Œ�� �}�(�� �P�Œ�}�µ�‰�•�X�� ���µ�v�v�[�•��
pairwise tests were carried out for the 
six pairs of groups. There was very 
strong evidence (p < 0.001, adjusted 
using the Bonferroni correction) of a 
difference between the People who 
Get the job done and goal oriented 
and People who Work Teamwork, 
participation and sharing. There was 
no evidence of a difference between 
the other pairs. 
Finally, the results from K-
independent Samples test between 
the Number of Colleagues and Persuasion Strategies, as well as the test between Working 
Conditions in Summer Season and Persuasion strategies did not show any correlation on the 
Persuasion strategies. Thus these two variables do not appear Persuasion Strategies and the results 
are located in Appendix 2. 
 
5.2.3 Regression Analysis 
Linear regression is used as an alternative way to model the values of motivation strategies based 
on their linear relationship to the extracted latent factors15. Firstly used the average mean of the 
normalized motivation strategies as a dependent variable to carry out regression analysis with the 

                                                      

15 This is an initial attempt to apply regression analysis. It will be continued with all available questionnaire results and if no useful 
outcome is coming out (e.g. a relatively reliable and accurate equation) we will abandon it. The latter is likely to happen as the 
number of questionnaires is rather low (a little more than 300) for the specific method. 
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most critical factors. According to the observations, the assumption of a linear relationship 
between the dependent variable and the extracted critical factors was confirmed. 
From the results of the T-test and control with the K-independent Samples, we came up with the 
following tables (Table 179 and Table 18) are summarizing for each motivation strategy the 
correlation significance (Positive-Negative, Strong-Satisfactory) with the other independent 
variables. 
 

Table 10: Qualitative Groups and Variables that affect each Group 

Grouped Variables Independent Variables Sig. 
Appraisal Family (V99) 0.007 
Peer_Pressure Family (V99) 0.028 

Age_Group (V97) 0.001 
Convenience & Flexibility -- -- 
Rewards Family (V99) 0.010 

Age_Group (V97) 0.007 
Work Culture (V91) 0.003 

Trust &Validity Family (V99) 0.027 
Self-assessment Age_Group (V97) 0.017 
 

Table 11: Factor Groups and Variables that affect each Group 

Grouped Variables Independent Variables Sig. 
Cluster 1 -- -- 
Cluster 2 -- -- 
Cluster 3 Age_Group 0.041 

Education 0.013 
Cluster 4 Family (V99) 0.001 
Cluster 5 Age_Group (V97) 0.043 
Cluster 6 -- -- 
 
Based on the above correlations, we use Regression Analysis to explore the overall effect of all the 
motivation strategies and the correlated variables. Thus, we reached the following two important 
results: 
In terms of quality variables, the most effective motivation strategy is based on the Rewards 
strategy, since it is the only one that presents the most correlations with independent variables 
and based on the regression model, the Rewards Model is the only one that explains the highest 
percentage (40%) of the rest. 
Regarding the significance of this model, from the F-test we observe that this particular model is 
quite important in predicting the variability of the dependent Rewards variable (sig <0.05). As far 
as the parameters of the model are concerned, they present a significant statistical difference from 
zero, as a whole. Therefore, the third model is a quite good model for prediction of the dependent 
variable. 
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Table 12: Regression Model of Qualitative Clusters 
Regression Model Model B t Sig. 

3rd Model 
(Rewards) 

(Constant) 1.955 3.546 0.001 
Age_Group  0.273 1.603 0.111 
Family -0.456 -2.206 0.029 

 
The regression equation is as follows: 

Rewards = 1.955 + 0.273*(Age Group) �t 0.456*(Family) 
From the t coefficient of the Table, we notice that the greater positive effect on the dependent 
variable is given by the independent variable Age Group. This suggests that age is positively 
correlated to rewards, while people with children tend also to be more receptive to rewards 
compared to people without children. 
 
5.3  GS site-specific socio-economic model
Site-specific versions of GS s-e model may be produced due to significant differentiations identified 
during either the analysis of all questionnaires and/or the pilot testing of the model at site level. 
These results will be incorporated in the current subsection in v2 and vfinal of the deliverable 
respectively.  
 
5.4  Limitations and framework conditions of the model
When applying the GS model someone has to take into account the following considerations: 
 

 - Models like the GS s-e model attempt to simulate reality by simplifying complex 
interactions: The proposed will cover only a limited number of s-e factors (those that 
appear to be highly influential in determining energy-related behaviour and/or in 
facilitating behavioural change.  

 - Imperfect information: Even for these factors not always will data be available and/or 
accurate. For instance some of the factors may change without this change being recorded 
by GS.  

 - Context of use: Temporary contextual factors may counteract behavioural intentions and 
induce behaviours that are in conflict with the salient beliefs of the individual. Such factors 
may have an impulsive effect on end-users that can temporarily alter priorities. For 
instance, an unexpected and urgent work-task may temporarily remove energy-efficient 
behaviour from an otherwise energy conscious employee, who is getting totally absorbed 
by the urgency of the task. In this context, the selection of the time to communicate a 
message, as well as of the communication channel/ tool may play a key role for a successful 
(behavioural change) outcome. 

- Personalisation: Limitations due to data privacy and ethical concerns or simply lack of 
mechanisms access to user data, may prevent personalisation of the model and of the 
recommended persuasion strategies. However, in this case technology can provide 
solutions, such as the use of mobile apps where anonymity may be secured through 
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cryptography technologies like Zero Knowledge Proof16.  The use of mobile apps will 
facilitate also monitoring of the evolving behavioural profile of the individual.  

 Reliability/ accuracy limitations: as the GS model will be validated in the project pilots, -
assuming a successful outcome, a large scale testing of an extended duration will be 
needed in the future (post-project). To validate the mode it is necessary that a mechanism 
exists to verify the outcome of the persuasion strategies. This requires data collection of a 
network of diverse sensors which add cost in the process.   

 Nudging: the selection/ creation of the appropriate prompts (wording) to encourage -
improved individual energy-related decisions is only partly covered in this deliverable. The 
same applies on the sequence, frequency and overall context of communication with the 
users. This may be more relevant for the operation of the GS DSS.  

 Limited scope: the current model applies to people working on the public buildings and not -
�š�}���Z�À�]�•�]�š�}�Œ�•�[.    

                                                      

16 A zero-knowledge proof or zero-knowledge protocol is a method by which one party (the prover) can prove to another party (the 
verifier) that a given statement is true, without conveying any information apart from the fact that the statement is indeed true. 
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 6 Conclusions and Recommendations  
Initial conclusions and recommendations (under v1 of D4.4) focus on the challenges faced during 
the elaboration of the deliverable, the experience gained and key findings, as well as on 
improvements that should be considered in the next versions of the deliverable. More details on 
the latter are provided in the last section of the report (i.e. Section 7). 
 

 6.1 Conclusions 
The socio-economic modelling of energy-related behaviour of occupants in buildings of public use 
involves additional challenges and complexity compare to the respective modelling of households. 
In our case, occupants do not enjoy direct economic benefits from improved energy efficiency and 
thus reduced energy costs. Behavioural change strategies are therefore deprived from the financial 
incentives that household residents can have. Furthermore, metering and monitoring energy 
consumption at user level is typically a more complex, challenging and costly task. 
 
Under this context, GS has built its theoretical foundations on two core behavioural change 
theories: the Theory of Planned Behaviour (TPB) that is mainly used (by GS) to assess existing 
behavioural intentions, as well as to improve in the medium-term behavioural intentions towards 
the desired energy efficient behaviour. Nudge theory is also be adopted particularly for short-term 
behavioural change (though not limited to short-term).  
 
The preliminary selection of socio-economic factors in GS ends up with the initial grouping of key 
�(�����š�}�Œ�•���]�v���ò�������š���P�}�Œ�]���•�����o�]�P�v�������Á�]�š�Z���š�Z�������u�‰�o�}�Ç�����•�[�����v���Œ�P�Ç�������Z���À�]�}�µ�Œ���‹�µ���•�š�]�}�v�v���]�Œ���•�W�� 

- Demographics: Age group; Gender; Family status (with or without children); Education; 
Country  

- Behavioural change profile: Decision making - Attitudinal (Pinball, Shortcut, Thoughtful); 
State of change - Intentional Profiles (Pre-contemplation, Contemplation, Action) 

- Employment profile: Type of employment (full time/ part time); Position; office level 
(floor); office settings (alone, sharing with others); presence at office (% of working time)  

- Working conditions: Thermal comfort;  
- Work culture: Organisation/ team culture 
- Persuasion profile: Influencer; follower 

 
Of them, the descriptive and prescriptive analysis of the energy behaviour questionnaire survey (v1 
of D4.4), covers the following: Demographics; Employment profile; Working conditions; and, Work 
culture.  The resulted initial GS generic socio-economic model is organised into five (5) constructs:  

1. Demographic construct: Age group; Gender; Family status; Education 
2. Employment construct: Type of employment; Position; office level; office settings; presence 

at office  
3. Attitudinal construct: Pinball, Shortcut, Thoughtful 
4. Intentional construct: Pre-contemplation, Contemplation, Action 
5. Technology construct: Confidence on the technology; Familiarisation 
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The model has been represented in mathematical formula that assumes differences in the 
weighted factors between constructs, but not between variables (s-e factors) within the same 
construct. This is a theoretical construction that has not be quantified and validated yet. However, 
the initial correlation analysis of the questionnaires has showed that similar though simpler 
formulas may provide useful outcomes. Thus, major adjustments may be applied in the following 
versions of D4.4 as the full questionnaire data will be integrated and the model will be used in the 
GS pilots. 
 
The potential behavioural change objectives (per pilot) remain a major challenge for further 
defining, quantifying and validating the mode. For instance, behavioural change strategies that 
aims at teams (in a multi-occupant workspaces, where personalisation of strategies may not be 
feasible) may end up in either oversimplified model (and therefore of low accuracy) or too complex 
and impractical models where behaviour is the outcome of a particularly complex process that can 
hardly be analysed to provide reliable and actionable results.  
 

 Recommendations6.2  
(Energy-related) Behavioural change is a wide and quite complex and challenging domain of 
research to be successfully addressed in the context of a single project (particularly in the context 
of buildings of public use). Not surprisingly the 2017 Nobel Laureate on economics is a behavioural 
economics scientist. 
 
At this stage (v1 of D4.4) it is too soon to generate recommendation as no quantified s-e model 
exists. Some initial recommendations will be incorporated in v2 of the deliverable and more will be 
added as the GS model will be validated in the project pilots (vfinal).  
 
However, assuming a successful outcome, we may relatively securely argue that a large scale 
testing of an extended duration will be needed in the future (post-project) to test the validity of 
the model at a broader context and under an extended period of time. 
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 7 Towards model validation and improvement  
Section 7 provides directions on how the GS s-e model will be further defined (v2), improved and 
validated (vfinal). 
 

 7.1 S-E model evolution 
The initial quantitative GS s-e model for behavioural change will be included in v2 of D4.4 as a 
result of the full analysis of all collected questionnaires and the integration of the outputs of T4.2 & 
T4.3. The model will be matched with the self-eco-awareness mechanisms foreseen in GS (i.e. 
GreenSoul-ed devices: linked devices that interact with them and with the occupants) and will be 
integrated into the GS decision support system (DSS) (see T3.4). It will then be tested, improved 
and validated during the project pilots and the new version of the holistic model will be defined in 
vfinal of D4.4. Also, GS plans to develop a self-improvement mechanism for the model optimisation 
in each pilot site (e.g. by applying unsupervised learning techniques, etc.).  
 

 Next steps7.2  
The following actions have been planned: 
�™ For the elaboration of v2 of D4.4  

�Ö Launching on-site surveys for visitors and, analysis of the responses to formulate a 
simplified version of the socio-economic modelling (for the GS sites that such model 
appears meaningful)  

�Ö Collection of data from the GS pilots in relation to the effectiveness of the initial version 
of the model and setup the self-improvement mechanism (machine learning techniques 
will be applied and be part of the GS DSS)  

�Ö Update the new and improved version of the s-e model (improvements to the generic 
one and to the site-specific models; applying multi-criterion decision aid methods to 
produce the mathematical model) 

�Ö Enrich initial conclusions concerning the operation and added value of the proposed s-e 
model 

�™ For the elaboration of vfinal of D4.4: 
�Ö Launching on-line survey for building energy experts to validate the conclusions �t 

outcome of the project pilots concerning the s-e model 
�Ö 2nd update of the s-e model 
�Ö Final conclusions and recommendations 
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Appendix 1. GreenSoul Energy Behaviour Questionnaires 
Employees questionnaire 
�*�U�H�H�Q�6�R�X�O���S�U�R�M�H�F�W�����4�X�H�V�W�L�R�Q�Q�D�L�U�H���I�R�U���G�D�W�D���F�R�O�O�H�F�W�L�R�Q���R�Q���X�V�H�U�V�¶���E�H�K�D�Y�L�R�X�U�� 
GreenSoul partners will prioritise the questions included in this version of the questionnaire based on their 
importance/ value for GreenSoul. The most valuable questions will be included in the final version of the 
questionnaire, which will be based on existing validated questionnaires. 
 
Scope:  

(i) Analyse clusters/ classifications of end-user profiles;  
(ii)  Assess socio-economic factors affecting end-user behaviour on energy use and consumption;  
(iii)  Assess the potential effect of behaviour change techniques on end-users. 

 
Structure:  

a) Part 1: User profile 
a. Socio-demographics 
b. Employment profile and building use 
c. Self-perception on decision making about energy 
d. Energy-related knowledge and perception of energy management in your company 
e. Self-assessment of energy related attitudes and intentions 

b) Part 2: User daily energy-related routine at workplace 
a. Energy specific behaviour at workplace 
b. Dilemmas related to energy efficiency    

c) Part 3: Disposal to influence peers or be influenced by them 
d) Part 4: Persuasion 

a. Predisposition to change 
b. Persuasion strategies 
c. Persuasion context 

 
Target groups:  

End-users Energy managers 
Full time employee 
Part time employee 
Tenant/ self-employed (a space within the building is rented by you for self-
working) 
Principal researcher/head of unit/boss  
Administrative staff (including Secretaries or receptionists) 
Cleaning staff 
Caretaker/ concierge 
Visitor 
Student 

Building/ facility manager 
Energy experts on public 
buildings 
Other(?) 

 
Desired time to fill in: 15-�����¶�� 
 
Completion: Anonymous 
 
Indicative implementation timetable: 
12/04/17: Questionnaire finalisation (doc version) 
18/04/17: Deliver the questionnaire to project partners for their review and completion. 
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21/04/17: Questionnaire revision to release final version. 
26/04/17: Questionnaire translations, and start circulation (after Easter Holidays) 
04/05/17: Feedback collection (from Spanish & Greek pilots) 
20/05/17: Analysis of results 
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Introductory message for the questionnaires - interviews 
By participating in our survey you will help us understand better how human behaviour in public buildings 
can affect the energy consumption. If you are a user of a public building (visitor or employee) you can fill in 
the present questionnaire.   
We would like to examine energy-related behaviour of users (employees, visitors) of public buildings and 
NOT the behaviour of the same persons at a household/ residential context.   
All questionnaires are anonymised and will be used for the sole purposes of research under the GreenSoul 
project. If there is any question that you do not feel comfortable to reply or you do not find an appropriate 
option for you answers, please leave it blank. 
 
Part 1.a: Profile: General information - socio-demographics 
 

- 1.a.1 Age group: 
�…�� <21 
�…�� 22-40 
�…�� 41-52 
�…�� 53-71 
�…�� 72+ 
 

- 1.a.2 Gender:  
�…�� Female 
�…�� Male 

 

 

- 1.a.3 Children:  
�…�� Yes  
�…�� No�� ��

- 1.a.4 Education:  
�…�� None 
�…�� High-school /secondary 
�…�� Post-secondary (non-university) 
�…�� University degree (bachelor or 
equivalent) 
�…�� Post-graduate (master or equivalent) 
�…�� PhD degree (doctoral or equivalent) 
 

- 1.a.5 Country: 
�…�� Spain 
�…�� Greece 
�…�� Austria 
�…�� UK 
�…�� Other, please specify 

- 1.a.6 City: 
�…�� Seville 
�…�� Bilbao 
�…�� Weiz 
�…�� Graz 
�…�� Pilea-Hortiatis 
�…�� Thesaloniki 
�…�� Cambridge 
�…�� Sussex 
�…�� Other, please specify. 
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Part 1.b: Profile: Employment profile and building use 
 

- 1.b.1 Type of employment 
�…�� Full time worker 
�…�� Part time worker 

 
- 1.b.2 Position 

�…�� Employee��
�…��Tenant/ self-employed (a space within the building is rented by you for self-working) 
�…�� Principal researcher/head of unit/boss  
�…�� Administrative staff (including Secretaries or receptionists) 
�…�� Cleaning staff 
�…�� Caretaker/ concierge 
�…�� Visitor 
�…�� Student, Other 

- 1.b.3 Which of the following best describes your office/ team/ department culture: (you can 
check only one option) 

�… Teamwork, participation, sharing  
�… Get the job done and goal-oriented 
�… Encourage creativity, experimentation and risk taking   
�… Formal and hierarchical (I work on my own)  
�… None of them 
 

- 1.b.4 In what floor do you work? 
�…�� Ground floor 
�…�� 1st floor  
�…�� 2nd floor 
�…�� 3rd floor 
�…�� 4th floor+ 
 

- 1.b.5 Number of colleagues with whom you share your office work-desk (your near neighbours 
not the whole office building) 

�… 0 (Alone)  
�… 1-2 
�… 3-5 
�… 6-10 
�… 11-15 
�… 16+ 
�…  

- 1.b.6 In a typical day, what percentage of your working time do you spend in your office/ work-
desk 

�…�� 0-20%  
�…�� 21-40% 
�…�� 41-50% 
�…�� 51-70% 
�…�� 71%+ 
 

- 1.b.7  Are you satisfied with your thermal comfort at workplace? 
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 Very 
dissatisfied Dissatisfied Neutral Satisfied Very satisfied 

Winter season      
Summer season      

 
Part 1.c: Self-perception on decision making about energy 
 

- 1.c.1 Please, read the following  statements concerning decision making on energy-related issues 
and choose how often you think you apply each of them at workplace  
 

 Never  Very 
rarely  

Rarely Often Very 
often 

�,���P�D�N�H���µ�J�R�R�G���H�Q�R�X�J�K�¶���F�K�R�L�F�H�V���U�D�W�K�H�U���W�K�D�Q���H�[�S�H�Q�G�L�Q�J���H�I�I�R�U�W���L�Q���W�U�\�L�Q�J���W�R��
�µ�R�S�W�L�P�L�V�H�¶���P�\���H�Q�H�U�J�\-related choices.  

�… �… �… �… �… 

I do the same thing each time the same stimulus is applied to me in 
relation to energy consumption. I do not think too much about any 
decisions related to energy. I focus on doing my work and no more. 

�… �… �… �… �… 

In relation to energy consumption I think about what I do and I try to 
�S�U�R�Y�L�G�H���W�K�H���µ�Z�K�\�¶���D�Q�D�O�\�W�L�F�D�O�O�\�������,���V�H�W���D�Q�G���Podify my own goals. I learn 
from mistakes (mine and those of others) and I change my behaviour 
accordingly. 

�… �… �… �… �… 

 
- 1.c.2 Please, rank the next statements related to energy management at work 

 
 

Strongly 
disagree Disagree 

Neither 
agree or 
disagree 

Agree Strongly 
agree 

I hardly pay attention to physical changes or 
notifications at workplace that are not directly 
related to my work 

�… �… �… �… �… 

I prefer following my peers to take decisions �… �… �… �… �… 
I look for data to take my everyday decisions �… �… �… �… �… 
I prefer full system automation than taking 
decisions 

�… �… �… �… �… 

Prompts is what work for me to take action �… �… �… �… �… 
�,���G�R�Q�¶�W���V�H�H���P�\�V�H�O�I���I�R�O�O�R�Z�L�Q�J���D�Q���D�G�Y�L�F�H���I�U�R�P���R�W�K�H�U�V��
without self-reflecting in advance �… �… �… �… �… 
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Part 1.d:  Energy-related knowledge and perception of energy management in 
your organisation 
 

- 1.d.1 Based on your knowledge, please mark from the list below, the top 3 systems that use the 
most energy in the building you work: 

o �…�� Lights 
o �…�� Heating, ventilation and air conditioning systems (HVAC) 
o �…�� Elevators 
o �…�� Personal devices (Laptops, PCs and monitors) 
o �…�� Shared devices (e.g. printers, copiers, projectors, etc.) 
o �…�� Small appliances (e.g. coffee makers, kettles, etc.) 
o �…�� Data servers 

 
- 1.d.2 Please, evaluate the following statements in relation to your company: 

 
 Strongly 

disagree Disagree 
Neither 
agree or 
disagree 

Agree Strongly 
agree 

Every individual and organisation must do their 
share in improving energy efficiency 

�… �… �… �… �… 

Our organisation cannot do much for better energy 
efficiency 

�… �… �… �… �… 

Energy efficiency has several advantages for our  
organisation  

�… �… �… �… �… 

It is important to approach energy efficiency 
systematically in the workplace 

�… �… �… �… �… 

 
- 1.d.3 I wish to further contribute to energy efficiency in the building; However, in practice 

(Please, select one): ��
�…   I often neglect or do not remember it, as I am preoccupied with other work activities. 
�…�� I am not sure about what is a good energy practice so I do little or nothing. 
�…   I am discouraged by the attitude of my colleagues and/or of the management, so I do little or 

nothing. 
�…�� None of the answers above apply to me.����   
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Part 1.e: Self-assessment of energy related intentions  
 

- 1.e.1 Please, evaluate these statements: 
 

 Strongly  
disagree Disagree Neutral Agree Strongly 

Agree 
I am actually changing my energy intensive 
habits and saving energy right now. 

     

My behavioural choices sometimes have a 
negative impact on energy efficiency 

     

Modern science will solve our energy-related 
problems. 

     

It is a waste of time thinking about energy 
savings. 

     

I enjoy living as I please, but sometimes my 
behaviours are harmful to the energy 
efficiency 

     

Sometimes I think I should cut down on my 
wasteful behaviour. 

     

I am at the stage where I should think about 
being more active in reducing energy 
consumption 

     

I have just recently changed my 
environmentally energy related harmful habits 

     

I don't think I behave in ways that cause too 
much harm to the energy efficiency 

     

Trying to live in a more energy sustainable 
manner would be pointless for me 

     

I am trying to engage in less environmentally 
energy-related harmful behaviours than I used 
to. 

     

Modern science will NOT be able to solve our 
energy-related problems 

     

With respect to the energy efficiency, there is 
no need for me to think about changing my 
daily behaviours 

     

Anyone can talk about wanting to do 
something about the energy efficiency, but I 
am actually doing something about it 
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Part 2.a: Energy-specific behaviour at workplace 
 

- 2.a.1 How often do you set the heating/cooling system at your workplace?  (please choose the 
answer that is more applicable to you) 

�…�� Every time I need it 
�…�� Once a week 
�…�� Once a month 
�…�� Once a year 
�…�� Never 
 

- 2.a.2 To what temperature would you set?   
�…�� �7�K�H���K�H�D�W�L�Q�J�����Z�L�Q�W�H�U���W�L�P�H���«���qC  �…�� Automation should care about that�����…�� �,���G�R�Q�¶�W��
know 
�…�� �7�K�H���D�L�U���F�R�Q�G�L�W�L�R�Q�L�Q�J�����V�X�P�P�H�U���W�L�P�H�������«���qC  �…Automation should care about that �…I 
�G�R�Q�¶�W���N�Q�R�Z 

 
- 2.a.3 Lighting habits at workplace:  (please choose the answer (only one) that is more applicable to 

you)��
�… I switch off or dim lights when not needed  
�…  In addition, I ensure that daylight helps keeping adequate indoor illuminance (e.g. by 

adjusting the blinds, curtains, etc.) 
�…  I am too busy/ preoccupied with other things to be concerned with adjusting the 

lights 
�…  I do not adjust the lights. Automation technology can be used for this purpose 

 
- 2.a.4 When you share a space with other people in the workplace, how easy is to find a 

consensus  in the following: (If one does not apply for you, please leave it blank): 
 Very 

difficult  Difficult  Neutral Easy Very easy 

Heating temperature 
(winter) 

     

Cooling temperature 
(summer) 

     

Illuminance      
 

- 2.a.6 When do you use the stairs instead of the elevator?��
�…  Only to go downstairs 
�…  To climb one floor 
�…  To climb 2 floors or more 
�…  I always use the stairs 
�…  I always use the elevator 

 
- 2.a.7 Printing habits: ��

I avoid printing when not necessary  
���� �…��  Never �…�� Rarely  �…�� Sometimes  �…�� Often  �…��  Always 

I would accept a delay in the printing time for non-urgent documents if that enhances energy-
efficiency 

���� �…��  Strongly  disagree �…�� Disagree  �…�� Neutral  �…�� Agree  �…��  Strongly Agree 
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- �����D���������+�D�E�L�W�V���L�Q���\�R�X�U���R�Z�Q���G�H�V�N���V�S�D�F�H���Z�L�W�K���P�R�Q�L�W�R�U�V�����O�D�S�W�R�S���R�U���3�&�����'�R���\�R�X�«���" 

 
 Never Rarely Sometimes Often Always 
Turn-on energy-
efficient mode 

     

Switch-off the device 
when stop working 

     

Switch-off the device 
during (lunch) breaks 

     

 
Part 2.b: Dilemmas related to energy efficiency 
 

- 2.b.1 In the workplace: To what extent would you sacrifice your personal convenience and/or 
comfort to enhance energy efficiency and hence lowering environmental impact? 

o Winter time:  Would you accept a decrease in internal temperature setting? 
�… No, I would not compromise my comfort  
�… Yes, a slight decrease   
�… Yes, a moderate decrease  
�… Yes, a significant decrease  

 
o Summer time: Would you accept an increase in internal temperature setting?   

�… No, I would not compromise my comfort  
�… Yes, a slight increase   
�… Yes, a moderate increase  
�… Yes, a significant increase����  

 
- �����E�������:�R�X�O�G���\�R�X���F�K�D�Q�J�H���\�R�X�U���µ�G�U�H�V�V���F�R�G�H�¶�����F�O�R�W�K�L�Q�J���L�Q�V�W�H�D�G���W�R���X�V�H���W�K�H���+�9�$�&���W�R���D�G�D�S�W���\�R�X�U��

body to the indoor temperature and hence lowering environmental impact? : (If one does not 
apply for you, please leave it blank) 

 Strongly 
disagree Disagree Neutral Agree Strongly agree 

Wear lighter/ warmer clothes 
indoors 

     

Wear more casual clothing      
 

- 2.b.3 It is warm inside the office: Would you agree on opening windows instead of using the air 
conditioning when possible?  

�…��  Strongly disagree �…�� Disagree  �…�� Neutral  �…�� Agree  �…��  Strongly Agree 
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Part 3: Self-evaluation about our disposal to influence peers or be influenced by 
them 
 

- 3.1 Please, evaluate these statements  
 Strongly  

disagree Disagree Neutral Agree Strongly 
Agree 

Suggest ways to your colleagues to act in a 
more energy efficient manner 

     

Discuss energy-related topics with your 
colleagues 

     

Provide energy-related information (e.g. grey 
literature, scientific papers, web pages, etc.) 
to your colleagues 

     

Give praise to your colleagues for their 
energy efficient behaviour 

     

What others say bring me to rethink my 
attitude towards it 

     

I do not want to be influenced by others      
Even my friends have difficulties to influence 
me 

     

No one can tell me what to do      
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Part 4: Persuasion 
 

- 4.1 Assume that the organisation you work for has just launched an initiative to reduce energy 
consumption. You can join on a voluntary basis and save energy by changing your behaviour in 
line with the simple tips and instructions you receive. What would you do? 

 
 

 
 

 
 

- 4.2 Would you be personally motivated to improve your energy-related behaviour in the 
following cases? 

 Strongly 
motivated Motivated Neutral Demotivated Strongly 

demotivated 
Not 

applicable 
Public (social) recognition of 
your contribution to energy 
savings is provided 

      

You receive personal praise 
(privately) for your 
contribution to energy savings  

      

 The majority of your peers 
support energy efficient 
behaviour. 

      

You receive energy related 
information in a simple and 
aesthetically appealing way 

      

Improvement of your energy 
performance entitles you to 
extra perks (e.g. flexible 
working hours, skip 
bureaucracy, etc.) 

      

Your team celebrates energy 
savings achieved collectively 

      

You are able to get information 
about the people behind 
energy-related data collection. 

      

You are assisted in setting, 
meeting and reviewing your 
own personal energy saving 
goals  

      

Your (top) managers are also 
committed to save energy. 

      

You can track your own energy 
performance in real-time and 
historically. 

      

The overall energy saving       
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 Strongly 
motivated Motivated Neutral Demotivated Strongly 

demotivated 
Not 

applicable 
goals are broken down into 
smaller easily achievable  
The feasibility of the proposed 
energy savings have been 
verified in other buildings 
similar to your workplace   

      

The energy related information 
is tailored to you and you are 
able to self-configure some 
parameters (e.g. data provided, 
frequency, etc.) according to 
your preferences. 

      

 
- 4.3 What type of information and/or support would you find useful to receive so that you can 

improve your energy performance?  (Please, rank each of the following statements) 
 

 Not at all 
useful Not useful Neutral Useful Extremely 

useful 
Information on the actual effect that your 
(potential) actions may have upon the 
energy consumption 

     

Comparative assessment of your actual 
energy performance compared to 
benchmarks/ good practices 

     

Comparative assessment of your energy 
saving performance with the respective 
performance of your peers (e.g. 
colleagues, other visitors, etc.) 

     

Historical comparison of your energy 
performance and/or consumption. 

     

Tips or suggestions on the energy saving 
practice of the day/ week 

     

Progress, tips and lessons learned on 
specific energy saving actions performed 
by other users which are similar to me 

     

Advice and quotes from energy experts 
(including external energy consultants, 
energy researchers, energy agencies, etc.) 

     

Links to explanations about how energy 
consumption is monitored and (potential) 
energy savings assessed 

     

 
- 4.4 In case you wanted to receive messages/cues to adopt energy saving behaviour: what would 

be the desired frequency of them? 
 Strongly 

desirable 
Desirable Neutral Undesirable Strongly 

undesirable 
Not 

applicable 
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2-3 daily       
daily       
2-3 weekly       
weekly       
monthly       

 
- 4.5 When is the right time for you to receive these messages/cues? In which order you would 

prioritize the following? (1 for first choice, 2 for second choice, etc.) 
�… When I enter the building  
�… When I switch on my computer   
�… When I return from the lunch break  
�… �:�K�H�Q���,�¶�P���D�E�R�X�W���W�R���O�H�D�Y�H���W�K�H���R�I�I�L�F�H 
�… Every time an inefficient energy behaviour was detected 
�… Please, specify. 

 
- 4.6 What will be your response to signs in your workplace / building you work in relation to 

energy saving good practices? (e.g. the sign presented below17)  

 
 

 Strongly agree Agree Neutral Disagree Strongly Disagree 
They will help me to change 
my energy-related behaviour 

     

 
  

                                                      

17  http://www.recyclereminders.com/conserve-energy-signs 

http://www.recyclereminders.com/conserve-energy-signs
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Appendix 2. SPSS Questionnaire Data Analysis 
 
The collection of data to be processed was done through the distribution of online questionnaires 
via google, which took place in the wider region of Thessaloniki (Pilea-Hortiatis and Thessaloniki) 
between May and June 2017. To address this, 84 energy behaviour questionnaires were collected. 
Each questionnaire consisted of a total of 102 questions, which were measured on the basis of the 
five-step Likert scale, according to which each sample is asked to select one of five given 
alternative answers depending on its energy behaviour. In particular, to facilitate calculations the 
questions have been coded and the respective mapping can be found in Apendix 2. As for example, 
the question "4.1 Assume that the organization you are working for has just launched an initiative 
to reduce energy consumption. You can join on a voluntary basis and save energy by changing your 
behaviour in line with the simple tips and instructions you receive. What would you do? 
�^���}�Œ�Œ���•�‰�}�v���•�� �š�}�� �À���Œ�]�����o���� �s�í�U and so on. In the rest of the document, the conducted statistical 
analysis is presented. 
 
Descriptive statistics 
By observing the questionnaire answers it appears that the majority of the participants were male 
persons i.e. men (65.4%) vs. women (34.6), while the overwhelming solar group is 21-40 years old. 
Also, among the respondents, 41.7% hold a master's degree and a small percentage (1.19%) has 
only finished high school. Finally, 58 respondents work in Thessaloniki while 26 work in Pilea-
Hortiatis. 
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2.1 Data analysis 
To obtain a better insight about the gathers questions and in order draw sufficient conclusions 
from the questionnaires, the input data had to be normalized. This normalization also offers the 
advantage that all variables can be controlled and there are exporting results can be safely 
assessed. 
Normalization was first made with the first variable concerning the work area (Pilea-Hortiatis, 
Thessaloniki). This was a string variable and with Automatic Recode it was converted to numeric 
with 1 = Pilea-Hortiatis and 2 = Thessaloniki. 
A preliminary assessment of the data revealed that specific gave information on issues not directly 
related to dependent variables, so they were discarded. Such variables were for example V89 
(1.b.1 Type of employment). 
 
More analytically, the first major group of questions is about the Question 4.2 "Would you be 
personally motivated to improve your energy-related behaviour in the following cases?" and the 
answers were measured on a Likert scale. It consists of 13 sub-questions and as shown in the table 
below most respondents would respond motivated personally to change their energy behaviour. 
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The second major group of questions concerns the type of information that would lead 
respondents to change their energy behaviour�X�� �^�t�Z���š type of information and/or support would 
you find useful to receive so that you can improve your energy performance??". This group consists 
of 8 sub-questions, the answers were in Likert scale, and from the table below we observe that 
there was a consensus that the information given to the respondents to improve their energy 
performance was useful. 
 

 
 
The third major group of questions is related to the frequency of receiving information to adopt 
energy-efficient behaviours. "In the case of energy consumption behaviour, what would be the 
desired frequency?" This group consists of 5 sub-questions and, as shown in the table below, there 
is a consensus that none of the respondents considers the frequency of receiving information 
unwanted or unenforceable, but most respondents have indicated that it is desirable to receive 
information to adopt energy-efficient behaviours. 
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The fourth group also consists of 5 sub-questions that indicate the right moment of prompting for 
energy-efficient behaviour "When is the right time for you to receive these messages / cues? In 
which order would you prioritize the following? ". From the table below, we note that 47 of the 84 
respondents replied that the appropriate moment for prompting for energy-efficient behaviour is 
to receive a message each time they enter the building. The second option was then whenever an 
inefficient energy behaviour was found to be the right moment of inducement. 
Finally, the last main question relates to the attitudes of respondents to markings at their 
workplace to change the energy 
behaviour of respondents "What will 
be your response to signs in your 
workplace / building you work in 
relation to energy saving good 
practices? (eg the sign presented 
below) They will help me to change 
my energy-related behaviour ". From 
respondents' answers, we notice that 
of the 77 respondents 51 that they 
would not help (disagree) to have signs at their workplace to change their energy behaviour. 
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Prescriptive analysis of data 
After processing the data, we realized that there were variables representing a main question and 
thus they were grouped in order to reduce the volume of variables and to allow a dimensionality 
reduction of the system. From the construction of the questionnaire, it was assumed that 
questions 4.2 and 4.3 referred to ways of motivating workers. Therefore, the questions of these 
two questions were grouped by way of motivation. The first attempt was a qualitative analysis of 
the sub-questions and they were grouped into 6 groups. For example, the variables V4, V7, V10, 
V17, V20 grouped into a new variable called Peer-pressure. Based on the same rationale other 
variables that could be grouped together were also identified and, thus, the new Appraisal, Peer-
pressure, Convenience & Flexibility, Rewards, Trust & Validity and Self-assessment variables were 
created. On the other hand, with SPSS Factor Analysis, we explored the data again and these were 
grouped into 6 groups, Cluster 1, Cluster 2, Cluster 3, Cluster 4, Cluster 5 and Cluster 6. For 
example, the variables V9, V19, V20, V21, V22 grouped into a same cluster called Cluster 1. We 
noticed that there are small and large differences in groupings. We noticed that there are small 
and large differences between the variables which they are included in the Qualitative groups in 
comparison to the variables that include the clusters generated by Factor analysis. 
�d�Z�����š�����Z�v�]�‹�µ�����µ�•�������]�v���š�Z�]�•���•�š���P�����]�•���Z�(�����š�}�Œ�����v���o�Ç�•�]�•�[�X���/�š���]�•���‰���Œ�š�]���µ�o���Œ�o�Ç�����‰�‰�Œ�}�‰�Œ�]���š�����(�}�Œ�����v���o�Ç�Ì�]�v�P���š�Z�� 
complex and multidimensional relationship patterns encountered in qualitative questionnaires. 
Factor analysis can be applied to examine the underlying patterns for a large number of variables 
to identify the smallest number of common factors that best explain or account for the 
correlations among the variables. In other words, factor analysis can be used to specify whether 
the information can be condensed or summarized in a smaller set of factors. In order to determine 
whether the partial correlation of the variables was small, Kaiser-Meyer-Olkin (KMO) measure was 
used. 
From the construction of the questionnaire, it was assumed that questions 4.2 and 4.3 referred to 
ways of motivating workers. Therefore, the questions of these two questions were grouped by way 
of motivation. The first attempt was a qualitative analysis of the sub-questions and they were 
grouped into 6 groups. For example, the variables V4, V7, V10, V17, V20 grouped into a new 
variable called Peer-pressure. Based on the same rationale other variables that could be grouped 
together were also identified and, thus, the new Appraisal, Peer-pressure, Convenience & 
Flexibility, Rewards, Trust & Validity and Self-assessment variables were created. On the other 
hand, with SPSS Factor Analysis, in order to determine whether the partial correlation of the 
variables was small, Kaiser-Meyer-Olkin (KMO) measure was used. Based on this, we explored the 
data and these were grouped into 6 groups, Cluster 1, Cluster 2, Cluster 3, Cluster 4, Cluster 5 and 
Cluster 6. For example, the variables V9, V19, V20, V21, V22 are grouped into a single cluster called 
Cluster 1. We noticed that there are small and large differences between the variables which they 
are included in the Qualitative groups in comparison to the variables that include the clusters 
generated by Factor analysis. More specifically, the groups/ clusters and the respective 
independent variables are listed below. 
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Table 13: Dependent and Independent Variables 
Socio-demographic-geographic Factors 

Age (V97) 
Gender (V98) 
Education (V100) 
City (V102_new) 
Work Culture (V91) 
Number of colleagues (V93) 
Satisfied with thermal comfort at workplace (V109_Thermal_Comfort) 

Dependent Variables 
Qualitative groups Clusters from Factor analysis 

Appraisal (V118) Cluster 1 (V112) 
Peer pressure (V119) Cluster 2 (V113) 
Convenience & flexibility (V120) Cluster 3 (V114) 
Rewards (V6) Cluster 4 (V115) 
Trust & validity (V121) Cluster 5 (V116) 
Self-assessment (V122) Cluster 6 (V117) 

 

  



                                                                         
 

Dissemination Level: PU ���ð�X�ð���Z�,�}�o�]�•�š�]�����•-e model to increase eco-awareness of users in public spaces�[  81 

 



                                                                         
 

Dissemination Level: PU ���ð�X�ð���Z�,�}�o�]�•�š�]�����•-e model to increase eco-awareness of users in public spaces�[  82 

2.2 Data analysis presentation 
Normality test Hypotheses 
H0: the observed distribution fits the normal distribution  
H1: the observed distribution does not fit the normal distribution 
If sig.< 0.05 then reject the H0 because the test is significant 
If there is normality, we continue the T-Test and Anova. If there is no normality, we do Non-
Parametric Statistics alternatively in T-Test. 

2.2.1 Qualitative Data analysis presentation 
Initially, the qualitative analysis of questions 4.2 and 4.3 was performed. According to the 
above, all depended variables (Attitudes Factors) checked before any comparison to ensure 
their normal distribution. Initially, the graphical representation of the data was checked to see if 
it was a normal distribution. In addition, to further increase the confidence of normal 
distribution the quality of the data was controlled with specific quality indicators. In particular, 
the Kolmogorv-Smirnov test was performed to determine whether or not the 6 grouped 
variables follow normal distribution. We noticed that all variables tend to follow the normal 
distribution with some outlier values. Indicatively, below are the graphs that depict dependent 
variables and their behaviour against the normal distribution. 

 

   
   

2.2.2 Factor analysis data presentation 
Similarly, all depended variables (Attitudes Factors) checked before any comparison to ensure 
their normal distribution. Initially, the graphical representation of the data was checked to see if 
it was a normal distribution. In addition, to further increase the confidence of the test, the 
quality of the data was further controlled with specific indicators. In particular, the Kolmogorv-
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Smirnov test was performed to determine whether or not the 6 grouped variables follow 
normal distribution. We noticed that all variables tend to follow normal distribution with some 
outlier values except for Cluster 3 and Cluster 6. 

 

   

2.3 Analysis of Variance 
�x 2 independent T-test Samples �t Mann Whitney  

Since the data does not follow a normal distribution, the Mann-Whitney parameter control for 
data clustering into 2 groups. The Mann Whitney T-test controls will be used to determine 
whether the two-dimensional quality variables of the dataset (Gender (V98) and Family status 
(V99)) affect the dependent variables that are the grouped variables. The Mann-Whitney test is 
an alternative for the independent samples T-test when the assumptions required by the latter 
aren't met by the data. The Mann-Whitney test is also known as the Wilcoxon test for 
independent samples -which shouldn't be confused with the Wilcoxon signed-ranks test for 
related samples. Mann-Whitney U and Wilcoxon W, are our test statistics; they summarize the 
difference in mean rank numbers in a single number. The Mann-Whitney test is used to 
compare differences between two independent groups when the dependent variable is either 
ordinal or continuous, but not normally distributed. We will consider whether there is a 
significant correlation of the two-way variables on the dependent variables. For example, we 
could use the Mann-Whitney U test to understand whether attitudes towards energy 
consumption, where attitudes are measured on an ordinal scale, differ based on gender of 
family. So, the research question is whether men and women judge Persuasion Strategies 
similarly. For each Persuasion Strategy separately, the null hypothesis is:  
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HO: the mean Persuasion Strategies of men and women are equal 
 
From the Table 7, we observed that, they all lead to the same conclusion if we follow the 
convention of retaining the null hypothesis if p > 0.05:  

Both men and women respond equally to Persuasion Strategies  
Thus, the populations of men and women respond similarly.  
 

Table 14: Mann-Whitney T-test of Gender 

  

 

On the other hand, the research question is whether men and women judge Persuasion 
Strategies similarly. For each Persuasion Strategy separately, the null hypothesis is:  
HO: the mean Persuasion Strategies of people with children and people without children are 
equal 
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From the Table 8, we observed that, they all lead to the same conclusion if we follow the 
convention of retaining the null hypothesis if p < 0.05:  

Both people with children and people without children respond equally to Persuasion 
Strategies  

Otherwise, if we follow the convention of rejecting the null hypothesis if p < 0.05: 
People with children respond the Appraisal Persuasion Strategy more favourably than people 

without children (p=0.007) 
The p-value of 0.007 indicates a probability of 7 in 1,000: if the populations of people with 
children and people without children respond this Persuasion Strategy similarly, then we have a 
7 in 1,000 chance of finding the large difference we observe in our sample. 

People with children respond the Peer_Pressure Strategy more favourably than people 
without children (p=0.028) 

The p-value of 0.028 indicates a probability of 28 in 1,000: if the populations of people with 
children and people without children respond this Persuasion Strategy similarly, then we have a 
28 in 1,000 chance of finding the large difference we observe in our sample. 

People with children respond the Trust&Validity Persuasion Strategy more favourably than 
people without children (p=0.027) 

The p-value of 0.027 indicates a probability of 27 in 1,000: if the populations of people with 
children and people without children respond this Persuasion Strategy similarly, then we have a 
27 in 1,000 chance of finding the large difference we observe in our sample. 
People with children respond the Rewards Persuasion Strategy more favourably than people 

without children (p=0.010) 
The p-value of 0.010 indicates a probability of 10 in 1,000: if the populations of people with 
children and people without children respond this Persuasion Strategy similarly, then we have a 
10 in 1,000 chance of finding the large difference we observe in our sample. 

 
The other two Persuasion Strategies (Convenience_Flexibility and Self_Assessment) did not 
show a Family Status difference. Thus, the populations of People with children and people 
without children respond it similarly after all. 
 
In addition, From the same Table 8, we observed that, they all lead to the same conclusion if we 
follow the convention of retaining the null hypothesis if p < 0.05:  

Both people with children and people without children respond equally to Persuasion 
Strategies  

Otherwise, if we follow the convention of rejecting the null hypothesis if p < 0.05: 
People with children respond the Cluster_4 Persuasion Strategy more favourably than people 

without children (p=0.001) 
The p-value of 0.001 indicates a probability of 1 in 1,000: if the populations of people with 
children and people without children respond this Persuasion Strategy similarly, then we have a 
1 in 1,000 chance of finding the large difference we observe in our sample. 
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Table 15: Mann-Whitney T-test of Family 

  

 
 

�x Kruskal Wallis Tests �t Non-parametric equivalent to ANOVA 
The Kruskal-Wallis test is an alternative for a one-way ANOVA if the assumptions of the latter 
are violated. As you can see in descriptive analysis, there is both a great heterogeneity of 
variance and, in some but not all groups, great skewness. In this case, a non-parametric analysis 
is indicated. Thus, we use K Independent Samples if we compare 3 or more groups of cases. 
�d�Z���Ç�����Œ�����^�]�v�����‰���v�����v�š�_�����������µ�•�����}�µ�Œ���P�Œ�}�µ�‰�•�����}�v�–�š���}�À���Œ�o���‰�X���K�µ�Œ���š���•�š���•�š���š�]�•�š�]����-incorrectly labeled 
���•���^���Z�]-�^�‹�µ���Œ���_�����Ç���^�W�^�^- is known as Kruskal-Wallis H. A larger value indicates larger differences 
between the groups we're comparing.  
Since categorical variables consist of more than 2 classes (i.e. Age_Group, Education, Working 
Conditions in Summer Season, Work Culture, Number of Colleagues), it will be checked whether 
they affect the dependent variable through the control with the K-independent Samples. These 
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tests are performed to consider the dependent Clusters Variables being affected by the Quality 
Variables of dataset.  
Our data contain the result of a small experiment regarding positive attitude towards energy 
consumption. These were divided into 6 groups: strongly motivated, motivated, neutral, 
demotivated, strongly demotivated and not applicable. The basic research question is: 
Does the average positive attitudes towards energy consumption depend on the Persuasion 

Strategies to which people were assigned? 
That is, we'll test if five means -each calculated on a different group of people- are equal. The 
most likely test for this scenario is a one-way ANOVA but using it requires some assumptions. 
The basic checks have shown that these assumptions are not being satisfied by the data at 
hand. Well, a test that was designed for precisely this situation is the Kruskal-Wallis test which 
does not require these assumptions. 
 

Table 16: Kruskal Wallis H Test of Age_Group 
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The first K-independent Samples test was performed between the dependent variables that are 
the Persuasion Strategy groups and Age_Group. The test statistic -�]�v���}�Œ�Œ�����š�o�Ç�� �o�������o������ ���•�� �^���Z�]-
�^�‹�µ���Œ���_�� ���Ç SPSS- is known as Kruskal-Wallis H. A larger value indicates larger differences 
�����š�Á�����v���š�Z�����P�Œ�}�µ�‰�•���Á�������Œ�������}�u�‰���Œ�]�v�P�X���&�}�Œ���š�Z���•�����P�Œ�}�µ�‰�•���^���Z�]-�^�‹�µ���Œ���_���]�•���í�ó�X�í�î�ó�X�� 
Asymp. Sig. is the p-value based on our chi-square approximation. Indicatively, we examinated 
the first group. The first value of 0.189 basically means there is a 18.9% chance of finding our 
sample results if Appraisal Persuasion Strategy does not have any effect in the population at 
large. So if Appraisal Persuasion Strategy does nothing whatsoever, we have a fair (18.9%) 
chance of finding such minor positive attitudes towards energy consumption differences just 
because of random sampling. If p > 0.05, we usually conclude that our differences are not 
statistically significant.  
The official way for reporting our test results includes our chi-square value, df and p as in this 
study did not demonstrate any effect from Appraisal Persuasion Strategy�U�� �–2(3) = 4.782 , p = 
0.189. 
���µ�v�v�[�•���‰�}�•�š���Z�}�����š���•�š�•�����Œ���������Œ�Œ�]�������}�µ�š���}�v���������Z���‰���]�Œ���}�(���P�Œ�}�µ�‰�•�X�����•���u�µ�o�š�]�‰�o�����š���•�š�•�����Œ���������]�v�P�������Œ�Œ�]������
out, SPSS makes an adjustment to the p-value. The Bonferroni adjustment is to multiply each 
���µ�v�v�[�•���‰-value by the total number of tests being carried out. The pairwise comparisons page 
below shows the results of the Dunn-Bonferroni tests on 
each pair of groups. 
A Kruskal-Wallis test provided very strong evidence of a 
difference (p < 0.004) between the mean ranks of at least 
one p���]�Œ���}�(���P�Œ�}�µ�‰�•�X�����µ�v�v�[�•���‰���]�Œ�Á�]�•�����š���•�š�•���Á���Œ���������Œ�Œ�]�������}�µ�š��
for the six pairs of groups. There was very strong evidence 
(p < 0.004, adjusted using the Bonferroni correction) of a 
difference between the Age group 21-40 years and Age 
Group 53-71 years. The same we observed between the 
Age group 41-52 years and Age Group 53-71 years, there 
was very strong evidence (p < 0.042, adjusted using the 
Bonferroni correction). There was no evidence of a 
difference between the other pairs. 
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The second K-independent Samples test was performed between the dependent variables that 
are the Persuasion Strategy groups and Education. The test statistic -�]�v���}�Œ�Œ�����š�o�Ç���o�������o���������•���^���Z�]-
�^�‹�µ���Œ���_�� ���Ç�� �^�W�^�^- is known as Kruskal-Wallis H. A larger value indicates larger differences 
between the �P�Œ�}�µ�‰�•�� �Á���� ���Œ���� ���}�u�‰���Œ�]�v�P�X�� �&�}�Œ�� �š�Z���•���� �P�Œ�}�µ�‰�•�� �^���Z�]-�^�‹�µ���Œ���_�� �]�•�� �ô�X�ò�ì�õ�� �~�•������ �š�����o���•��
below).  
Asymp. Sig. is the p-value based on our chi-square approximation. The second value of 0.726 
basically means there is a 72.6% chance of finding our sample results if Peer_Pressure 
Persuasion Strategy does not have any effect in the population at large. So if Peer_Pressure 
Persuasion Strategy does nothing whatsoever, we have a fair (72.6%) chance of finding such 
minor positive attitudes towards energy consumption differences just because of random 
sampling. If p > 0.05, we usually conclude that our differences are not statistically significant.  
The official way for reporting our test results includes our chi-square value, df and p as in this 
study did not demonstrate any effect from Appraisal Persuasion Strategy�U�� �–2(3) = 1.314 , p = 
0.726. 
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���µ�v�v�[�•���‰�}�•�š���Z�}�����š���•�š�•�����Œ���������Œ�Œ�]�������}�µ�š���}�v���������Z���‰���]�Œ���}�(���P�Œ�}�µ�‰�•�X�����•���u�µ�o�š�]�‰�o�����š���•�š�•�����Œ���������]�v�P�������Œ�Œ�]������
out, SPSS makes an adjustment to the p-value. The Bonferroni adjustment is to multiply each 
���µ�v�v�[�•���‰-value by the total number of tests being carried out. The pairwise comparisons page 
below shows the results of the Dunn-Bonferroni tests on each pair of groups. 
 
Consequently, in the next table we observe the results from the K-independent Samples test 
between Work_Culture and Persuasion Strategies. Asymp. Sig. is the p-value based on our chi-
square approximation. The third value of 0.187 basically means there is a 18.7% chance of 
finding our sample results if Convenience & Flexibility Persuasion Strategy does not have any 
effect in the population at large. So if Convenience & Flexibility Persuasion Strategy does 
nothing whatsoever, we have a fair (18.7%) chance of finding such minor positive attitudes 
towards energy consumption differences just because of random sampling. If p > 0.05, we 
usually conclude that our differences are not statistically significant.  
The official way for reporting our test results includes our chi-square value, df and p as in this 
study did not demonstrate any effect from Appraisal Persuasion Strategy, �–2(4) = 6.167 , p = 
0.187. 
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���µ�v�v�[�•�� �‰�}�•�š�� �Z�}���� �š���•�š�•�� ���Œ���� �����Œ�Œ�]������ �}�µ�š�� �}�v�� �������Z�� �‰���]�Œ�� �}�(��
groups. As multiple tests are being carried out, SPSS 
makes an adjustment to the p-value. The Bonferroni 
�����i�µ�•�š�u���v�š�� �]�•�� �š�}�� �u�µ�o�š�]�‰�o�Ç�� �������Z�� ���µ�v�v�[�•�� �‰-value by the 
total number of tests being carried out. The pairwise 
comparisons page below shows the results of the Dunn-
Bonferroni tests on each pair of groups. 
A Kruskal-Wallis test provided very strong evidence of a 
difference (p < 0.001) between the mean ranks of at 
leas�š�� �}�v���� �‰���]�Œ�� �}�(�� �P�Œ�}�µ�‰�•�X�� ���µ�v�v�[�•�� �‰���]�Œ�Á�]�•���� �š���•�š�•�� �Á���Œ����
carried out for the six pairs of groups. There was very 
strong evidence (p < 0.001, adjusted using the 
Bonferroni correction) of a difference between the 
People who Get the job done and goal oriented and 
People who Work Teamwork, participation and sharing. 

 



                                                                         
 

Dissemination Level: PU ���ð�X�ð���Z�,�}�o�]�•�š�]�����•-e model to increase eco-awareness of users in public spaces�[  92 

There was no evidence of a difference between the other pairs. 
 
Consequently, in the next table we observe the results from the K-independent Samples test 
between Number of Colleagues and Persuasion Strategies. 

  

 
From the above table we observe that the K-independent Samples test between the Number of 
Colleagues and Persuasion Strategies, Levene's Test revealed a significant difference (sig > 0.05) 
between the dispersions of the 12 samples, so the zero hypothesis applies. Thus, the Number of 
Colleagues does not appear Persuasion Strategies. 
 
The last check was the K-independent Samples test between the Working Conditions in Summer 
Season and all Persuasion Strategies, Levene's Test revealed a significant difference (sig > 0.05) 
between the dispersions of the 12 samples, so the zero hypothesis applies. Thus, the Working 
Conditions in Summer Season does not appear Persuasion Strategies. 
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Linear Regression  
From the results of the T-test and control with the K-independent Samples, we came up with 
the following tables (Table 17 and Table 18) are summarizing for each motivation strategy the 
correlation significance (Positive-Negative, Strong-Satisfactory) with the other independent 
variables. 

Table 17: Qualitative Groups and Variables that affect each Group 
Grouped Variables Independent Variables Sig. 
Appraisal Family (V99) 0.007 

Peer_Pressure 
Family (V99) 0.028 
Age_Group (V97) 0.001 

Convenience & Flexibility -- -- 

Rewards 
Family (V99) 0.010 
Age_Group (V97) 0.007 
Work Culture (V91) 0.003 

Trust &Validity Family (V99) 0.027 
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Self-assessment Age_Group (V97) 0.017 
 

Table 18: Factor Groups and Variables that affect each Group 
Grouped Variables Independent Variables Sig. 
Cluster 1 -- -- 
Cluster 2 -- -- 

Cluster 3 
Age_Group 0.041 
Education 0.013 

Cluster 4 Family (V99) 0.001 
Cluster 5 Age_Group (V97) 0.043 
Cluster 6 -- -- 
 
Based on the above correlations, we use Regression Analysis to explore the overall effect of all 
the motivation strategies and the correlated variables. Thus, we reached the following two 
important results: 
In terms of quality variables, the most effective motivation strategy is based on the Rewards 
strategy, since it is the only one that presents the most correlations with independent variables 
and based on the regression model, the Rewards Model is the only one that explains the highest 
percentage (40%) of the rest. 
Regarding the significance of this model, from the F-test we observe that this particular model is 
quite important in predicting the variability of the dependent Rewards variable (sig <0.05). As 
far as the parameters of the model are concerned, they present a significant statistical 
difference from zero, as a whole. Therefore, the third model is a quite good model for 
prediction of the dependent variable. 
 

Table 19: Regression Model of Qualitative Clusters 
Regression Model Model B t Sig. 

3rd Model 
(Rewards) 

(Constant) 1.955 3.546 0.001 
Age_Group  0.273 1.603 0.111 
Family -0.456 -2.206 0.029 

 
The regression equation is as follows: 

Rewards = 1.955 + 0.273*(Age_Group) �t 0.456*(Family) 
From the t coefficient of the Table, we notice that the greater positive effect on the dependent 
variable is given by the independent variable Age_Group. This suggests that age is positively 
correlated to rewards, while people with children tend also to be more receptive to rewards 
compared to people without children. 
 
2.4 Conclusions 
It has been concluded that in both analyses (Qualitative Clusters analysis and Factor analysis), 
the best way to motivate people working in buildings of public use is the rewards strategy. 
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Matching questions to variables 

V1 
4.1 Assume that the organisation you work for has just launched an initiative to reduce energy consumption. You 
can join on a voluntary basis and save energy by changing your behaviour in line with the simple tips and 
instructions you receive. What would you do? 

V2 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - Public 
(social) recognition of your contribution to energy savings is provided 

V3 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - You 
receive personal praise (privately) for your contribution to energy savings 

V4 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - The 
majority of your peers support energy efficient behaviour 

V5 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - You 
receive energy related information in a simple and aesthetically appealing way 

V6 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - 
Improvement of your energy performance entitles you to extra perks (e.g. flexible working hours, skip 
bureaucracy, etc.) 

V7 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - Your 
team celebrates energy savings achieved collectively 

V8 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - You 
are able to get information about the people behind energy-related data collection 

V9 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - You 
are assisted in setting, meeting and reviewing your own personal energy saving goals 

V10 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - Your 
(top) managers are also committed to save energy 

V11 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - You 
can track your own energy performance in real-time and historically 

V12 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - The 
overall energy saving goals are broken down into smaller easily achievable 

V13 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - The 
feasibility of the proposed energy savings have been verified in other buildings similar to your workplace 

V14 
4.2 Would you be personally motivated to improve your energy-related behaviour in the following cases? - The 
energy related information is tailored to you and you are able to self-configure some parameters (e.g. data 
provided, frequency, etc.) according to your preferences 

V15 
4.3 What type of information and/or support would you find useful to receive so that you can improve your 
energy performance? - Information on the actual effect that your (potential) actions may have upon the energy 
consumption 

V16 
4.3 What type of information and/or support would you find useful to receive so that you can improve your 
energy performance? - Comparative assessment of your actual energy performance compared to benchmarks/ 
good practices 

V17 
4.3 What type of information and/or support would you find useful to receive so that you can improve your 
energy performance? - Comparative assessment of your energy saving performance with the respective 
performance of your peers (e.g. colleagues, other visitors, etc.) 

V18 
4.3 What type of information and/or support would you find useful to receive so that you can improve your 
energy performance? - Historical comparison of your energy performance and/or consumption 

V19 
4.3 What type of information and/or support would you find useful to receive so that you can improve your 
energy performance? - Tips or suggestions on the energy saving practice of the day/ week 

V20 
4.3 What type of information and/or support would you find useful to receive so that you can improve your 
energy performance? - Progress, tips and lessons learned on specific energy saving actions performed by other 
users which are similar to me 

V21 
4.3 What type of information and/or support would you find useful to receive so that you can improve your 
energy performance? - Advice and quotes from energy experts (including external energy consultants, energy 
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researchers, energy agencies, etc.) 

V22 
4.3 What type of information and/or support would you find useful to receive so that you can improve your 
energy performance? - Advice and quotes from energy experts (including external energy consultants, energy 
researchers, energy agencies, etc.) 

V23 
4.4 In case you wanted to receive messages/cues to adopt energy saving behaviour: what would be the desired 
frequency of them? �t 2-3 daily 

V24 
4.4 In case you wanted to receive messages/cues to adopt energy saving behaviour: what would be the desired 
frequency of them? �t daily 

V25 
4.4 In case you wanted to receive messages/cues to adopt energy saving behaviour: what would be the desired 
frequency of them? �t 2-3 weekly 

V26 
4.4 In case you wanted to receive messages/cues to adopt energy saving behaviour: what would be the desired 
frequency of them? �t weekly 

V27 
4.4 In case you wanted to receive messages/cues to adopt energy saving behaviour: what would be the desired 
frequency of them? �t monthly 

V28 
4.5 When is the right time for you to receive these messages/cues? In which order you would prioritize the 
following? - When I enter the building 

V29 
4.5 When is the right time for you to receive these messages/cues? In which order you would prioritize the 
following? - When I switch on my computer 

V30 
4.5 When is the right time for you to receive these messages/cues? In which order you would prioritize the 
following? - When I return from the lunch break 

V31 
4.5 When is the right time for you to receive these messages/cues? In which order you would prioritize the 
following? - �t�Z���v���/�[�u�������}�µ�š���š�}���o�����À�����š�Z�����}�(�(�]���� 

V32 
4.5 When is the right time for you to receive these messages/cues? In which order you would prioritize the 
following? - Every time an inefficient energy behaviour was detected 

V33 
4.6 What will be your response to signs in your workplace / building you work in relation to energy saving good 
practices? (e.g. the sign presented below ) They will help me to change my energy-related behaviour 

V34 
1.c.1 Please, read the following  statements concerning decision making on energy-related issues and choose 
how often you think you apply each of them at workplace  

V35 
1.c.1 Please, read the following  statements concerning decision making on energy-related issues and choose 
how often you think you apply each of them at workplace  

V36 
1.c.1 Please, read the following  statements concerning decision making on energy-related issues and choose 
how often you think you apply each of them at workplace  

V37 
2.a.1 How often do you set the heating/cooling system at your workplace?  (please choose the answer that is 
more applicable to you) 

V38 2.a.2 To what temperature would you set? 
V39 2.a.2 To what temperature would you set? 
V40 2.a.3 Lighting habits at workplace:  (please choose the answer (only one) that is more applicable to you) 

V41 
2.a.4 When you share a space with other people in the workplace, how easy is to find a consensus  in the 
following: (If one does not apply for you, please leave it blank) 

V42 
2.a.4 When you share a space with other people in the workplace, how easy is to find a consensus  in the 
following: (If one does not apply for you, please leave it blank) 

V43 
2.a.4 When you share a space with other people in the workplace, how easy is to find a consensus  in the 
following: (If one does not apply for you, please leave it blank) 

V44 2.a.6 When do you use the stairs instead of the elevator? 
V45 2.a.7 Printing habits 
V46 2.a.7 Printing habits 
V47 �î�X���X���ô���,�����]�š�•���]�v���Ç�}�µ�Œ���}�Á�v�������•�l���•�‰���������Á�]�š�Z���u�}�v�]�š�}�Œ�•�U���o���‰�š�}�‰���}�Œ���W���X�����}���Ç�}�µ�Y�X�M 
V48 �î�X���X���ô���,�����]�š�•���]�v���Ç�}�µ�Œ���}�Á�v�������•�l���•�‰���������Á�]�š�Z���u�}�v�]�š�}�Œ�•�U���o���‰�š�}�‰���}�Œ���W���X�����}���Ç�}�µ�Y�X�M 
V49 2.a. 8 Habits in your own desk space with monito�Œ�•�U���o���‰�š�}�‰���}�Œ���W���X�����}���Ç�}�µ�Y�X�M 
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V50 
2.b.1 In the workplace: To what extent would you sacrifice your personal convenience and/or comfort to 
enhance energy efficiency and hence lowering environmental impact? 

V51 
2.b.1 In the workplace: To what extent would you sacrifice your personal convenience and/or comfort to 
enhance energy efficiency and hence lowering environmental impact? 

V52 
�î�X���X�î���t�}�µ�o�����Ç�}�µ�����Z���v�P�����Ç�}�µ�Œ���Z���Œ���•�•�����}�����[�l�����o�}�š�Z�]�v�P���]�v�•�š���������š�}���µ�•�����š�Z�����,�s�������š�}���������‰�š���Ç�}�µ�Œ�����}���Ç���š�}���š�Z�����]�v���}�}�Œ��
temperature and hence lowering environmental impact? : (If one does not apply for you, please leave it blank) 

V53 
�î�X���X�î���t�}�µ�o�����Ç�}�µ�����Z���v�P�����Ç�}�µ�Œ���Z���Œ���•�•�����}�����[�l�����o�}�š�Z�]�v�P���]�v�•�š���������š�}���µ�•�����š�Z�����,�s�������š�}���������‰�š���Ç�}�µ�Œ�����}���Ç���š�}���š�Z�����]�v���}�}�Œ��
temperature and hence lowering environmental impact? : (If one does not apply for you, please leave it blank) 

V54 
2.b.3 It is warm inside the office: Would you agree on opening windows instead of using the air conditioning 
when possible? 

V55 
1.d.1 Based on your knowledge, please mark from the list below, the top 3 systems that use the most energy in 
the building you work: 

V56 1.d.2 Please, evaluate the following statements in relation to your organisation 
V57 1.d.2 Please, evaluate the following statements in relation to your organisation 
V58 1.d.2 Please, evaluate the following statements in relation to your organisation 
V59 1.d.2 Please, evaluate the following statements in relation to your organisation 

V60 
1.d.3 I wish to further contribute to energy efficiency in the building; However, in practice: (Please, select the 
statement, which is most applicable to you) 

V61 1.e.1 Please, evaluate these statements: 
V62 1.e.1 Please, evaluate these statements: 
V63 1.e.1 Please, evaluate these statements: 
V64 1.e.1 Please, evaluate these statements: 
V65 1.e.1 Please, evaluate these statements: 
V66 1.e.1 Please, evaluate these statements: 
V67 1.e.1 Please, evaluate these statements: 
V68 1.e.1 Please, evaluate these statements: 
V69 1.e.1 Please, evaluate these statements: 
V70 1.e.1 Please, evaluate these statements: 
V71 1.e.1 Please, evaluate these statements: 
V72 1.e.1 Please, evaluate these statements: 
V73 1.e.1 Please, evaluate these statements: 
V74 1.e.1 Please, evaluate these statements: 
V75 1.c.2 Please, evaluate the next statements related to energy management at work 
V76 1.c.2 Please, evaluate the next statements related to energy management at work 
V77 1.c.2 Please, evaluate the next statements related to energy management at work 
V78 1.c.2 Please, evaluate the next statements related to energy management at work 
V79 1.c.2 Please, evaluate the next statements related to energy management at work 
V80 1.c.2 Please, evaluate the next statements related to energy management at work 
V81 3.1 Please, evaluate these statements  
V82 3.1 Please, evaluate these statements  
V83 3.1 Please, evaluate these statements  
V84 3.1 Please, evaluate these statements  
V85 3.1 Please, evaluate these statements  
V86 3.1 Please, evaluate these statements  
V87 3.1 Please, evaluate these statements  
V88 3.1 Please, evaluate these statements  
V89 1.b.1 Type of employment 
V90 1.b.2 Position 
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V91 
1.b.3 Which of the following best describes your office/ team/ department culture: (you can check only one 
option) 

V92 1.b.4 In what floor do you work? 

V93 
1.b.5 Number of colleagues with whom you share your office work-desk (your near neighbours not the whole 
office building) 

V94 1.b.6 In a typical day, what percentage of your working time do you spend in your office/ work-desk 
V95 1.b.7  Are you satisfied with your thermal comfort at workplace? 
V96 1.b.7  Are you satisfied with your thermal comfort at workplace? 
V97 1.a.1 Age group 
V98 1.a.2 Gender 
V99 1.a.3 Children 
V100 1.a.4 Education 
V101 1.a.5 Country: 
V102 1.a.6 City 
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Descriptive Statistics for all variables 
 

Descriptive Statistics 

Variables 

N Min Max Mean Std. 
Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

V1- Assume that the organisation you work for has just 
launched an initiative to reduce energy consumption. You 
can join on a voluntary basis and save energy by changing 
your behaviour in line with the simple tips and instructions 
you receive. What would you do? 

82 1 3 1.28 .614 .377 2.048 .266 2.869 .526 

V2- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (Public 
(social) recognition of your contribution to energy savings is 
provided) 

83 1 3 2.57 .666 .444 -1.263 .264 .362 .523 

V3- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (You 
receive personal praise (privately) for your contribution to 
energy savings) 

83 1 5 2.63 .711 .505 -.357 .264 1.277 .523 

V4- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (The 
majority of your peers support energy efficient behaviour) 

83 1 6 2.12 .771 .595 1.422 .264 6.542 .523 

V5- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (You 
receive energy related information in a simple and 
aesthetically appealing way) 

84 1 3 1.92 .698 .487 .115 .263 -.907 .520 

V6- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? 
(Improvement of your energy performance entitles you to 
extra perks (e.g. flexible working hours, skip bureaucracy, 
etc.)) 

83 1 6 1.65 1.017 1.035 2.463 .264 7.588 .523 

V7- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (Your 
team celebrates energy savings achieved collectively) 

83 1 6 2.13 1.045 1.092 1.305 .264 3.163 .523 
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Descriptive Statistics 

Variables 

N Min Max Mean Std. 
Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

V8- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (You are 
able to get information about the people behind energy-
related data collection) 

82 1 6 2.60 .859 .737 1.008 .266 4.762 .526 

V9- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (You are 
assisted in setting, meeting and reviewing your own 
personal energy saving goals) 

81 1 6 2.20 .714 .510 2.220 .267 9.727 .529 

V10- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (Your 
(top) managers are also committed to save energy) 

83 1 6 2.20 .838 .701 .871 .264 3.630 .523 

V11- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (You can 
track your own energy performance in real-time and 
historically) 

83 1 6 1.75 .778 .606 2.068 .264 9.558 .523 

V12- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (The 
overall energy saving goals are broken down into smaller 
easily achievable ) 

83 1 6 2.27 .964 .929 2.036 .264 6.419 .523 

V13- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (The 
feasibility of the proposed energy savings have been 
verified in other buildings similar to your workplace) 

83 1 6 2.11 1.036 1.073 1.868 .264 5.343 .523 

V14- Would you be personally motivated to improve your 
energy-related behaviour in the following cases? (The 
energy related information is tailored to you and you are 
able to self-configure some parameters (e.g. data provided, 
frequency, etc.) according to your preferences) 

84 1 6 1.93 .847 .718 1.599 .263 5.555 .520 

V15- What type of information and/or support would you 
find useful to receive so that you can improve your energy 
performance?  (Please, rank each of the following 

83 1 5 4.10 .726 .527 -1.716 .264 6.606 .523 
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Descriptive Statistics 

Variables 

N Min Max Mean Std. 
Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

statements) 

V16- What type of information and/or support would you 
find useful to receive so that you can improve your energy 
performance?  (Please, rank each of the following 
statements) 

82 1 5 4.02 .860 .740 -1.598 .266 4.060 .526 

V17- What type of information and/or support would you 
find useful to receive so that you can improve your energy 
performance?  (Please, rank each of the following 
statements) 

83 1 5 3.69 .882 .779 -.535 .264 .711 .523 

V18- What type of information and/or support would you 
find useful to receive so that you can improve your energy 
performance?  (Please, rank each of the following 
statements) 

83 1 5 4.25 .794 .630 -1.388 .264 3.130 .523 

V19- What type of information and/or support would you 
find useful to receive so that you can improve your energy 
performance?  (Please, rank each of the following 
statements) 

83 1 5 3.96 .756 .572 -.980 .264 2.413 .523 

V20- What type of information and/or support would you 
find useful to receive so that you can improve your energy 
performance?  (Please, rank each of the following 
statements) 

82 1 5 3.85 .739 .546 -1.076 .266 2.598 .526 

V21- What type of information and/or support would you 
find useful to receive so that you can improve your energy 
performance?  (Please, rank each of the following 
statements) 

83 1 5 3.76 .919 .844 -1.045 .264 1.517 .523 

V22- What type of information and/or support would you 
find useful to receive so that you can improve your energy 
performance?  (Please, rank each of the following 
statements) 

82 1 5 3.82 .848 .719 -1.007 .266 1.864 .526 
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Descriptive Statistics 

Variables 

N Min Max Mean Std. 
Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

V23- In case you wanted to receive messages/cues to adopt 
energy saving behaviour: what would be the desired 
frequency of them? (2-3daily) 

49 1 4 3.47 .892 .796 -1.464 .340 .902 .668 

V24- In case you wanted to receive messages/cues to adopt 
energy saving behaviour: what would be the desired 
frequency of them? (daily) 

51 1 4 2.86 .939 .881 -.321 .333 -.834 .656 

V25- In case you wanted to receive messages/cues to adopt 
energy saving behaviour: what would be the desired 
frequency of them? (2-3 weekly) 

61 1 4 2.56 .847 .717 .155 .306 -.590 .604 

V26- In case you wanted to receive messages/cues to adopt 
energy saving behaviour: what would be the desired 
frequency of them? (weekly) 

75 1 4 2.01 .814 .662 .749 .277 .466 .548 

V27- In case you wanted to receive messages/cues to adopt 
energy saving behaviour: what would be the desired 
frequency of them? (monthly) 

70 1 4 2.26 .863 .745 .027 .287 -.793 .566 

V28- When is the right time for you to receive these 
messages/cues? In which order you would prioritize the 
following? (1 for first choice, 2 for second choice, etc.) 

81 1 5 3.44 1.432 2.050 -.305 .267 -1.312 .529 

V29- When is the right time for you to receive these 
messages/cues? In which order you would prioritize the 
following? (1 for first choice, 2 for second choice, etc.) 

82 1 5 2.52 1.279 1.635 .525 .266 -.667 .526 

V30- When is the right time for you to receive these 
messages/cues? In which order you would prioritize the 
following? (1 for first choice, 2 for second choice, etc.) 

80 1 5 3.69 1.154 1.331 -.625 .269 -.389 .532 

V31- When is the right time for you to receive these 
messages/cues? In which order you would prioritize the 
following? (1 for first choice, 2 for second choice, etc.) 

81 1 5 3.35 1.371 1.879 -.295 .267 -1.143 .529 

V32- When is the right time for you to receive these 
messages/cues? In which order you would prioritize the 
following? (1 for first choice, 2 for second choice, etc.) 

82 1 5 1.91 1.317 1.733 1.325 .266 .552 .526 
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Descriptive Statistics 

Variables 

N Min Max Mean Std. 
Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

V33- What will be your response to signs in your workplace 
/ building you work in relation to energy saving good 
practices? (e.g. the sign presented below ) 
They will help me to change my energy-related behaviour 

77 2 5 4.26 .594 .353 -.918 .274 3.699 .541 

V34- Please, read the following  statements concerning 
decision making on energy-related issues and choose how 
often you think you apply each of them at workplace  

82 1 5 3.51 .850 .722 -.967 .266 .720 .526 

V35 - Please, read the following  statements concerning 
decision making on energy-related issues and choose how 
often you think you apply each of them at workplace  

81 1 5 3.02 1.000 .999 -.127 .267 -.247 .529 

V36- Please, read the following  statements concerning 
decision making on energy-related issues and choose how 
often you think you apply each of them at workplace  

81 1 5 3.58 .864 .747 -.850 .267 .860 .529 

V37 - How often do you set the heating/cooling system at 
your workplace?  (please choose the answer that is more 
applicable to you) 

83 1 5 1.46 1.161 1.349 2.522 .264 4.981 .523 

V40 - Lighting habits at workplace:  (please choose the 
answer (only one) that is more applicable to you) 

84 1 4 1.69 .791 .626 .915 .263 .156 .520 

V41 - When you share a space with other people in the 
workplace, how easy is to find a consensus  in the 
following: (If one does not apply for you, please leave it 
blank) 

82 1 5 3.23 1.125 1.267 -.314 .266 -.939 .526 

V42 - When you share a space with other people in the 
workplace, how easy is to find a consensus  in the 
following: (If one does not apply for you, please leave it 
blank) 

82 1 5 2.61 1.245 1.550 .392 .266 -1.017 .526 

V43 - When you share a space with other people in the 
workplace, how easy is to find a consensus  in the 
following: (If one does not apply for you, please leave it 
blank) 

82 1 5 3.50 1.125 1.265 -.507 .266 -.374 .526 
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Descriptive Statistics 

Variables 

N Min Max Mean Std. 
Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

V44 - When do you use the stairs instead of the elevator? 83 1 5 3.29 1.077 1.159 -.846 .264 -.463 .523 

V45 -  Printing habits (I avoid printing when not necessary ) 83 2 5 4.07 .852 .726 -.504 .264 -.593 .523 

V46 - Printing habits (I would accept a delay in the printing 
time for non-urgent documents if that enhances energy-
efficiency) 

66 1 5 3.71 1.212 1.470 -1.130 .295 .254 .582 

V47 - Habits in your own desk space with monitors, laptop 
or PC. Do you Turn-on energy-efficient mode? 

83 1 5 3.16 1.526 2.329 -.144 .264 -1.433 .523 

V48 - Habits in your own desk space with monitors, laptop 
or PC. Do you Switch-off the device when stop working? 

83 1 5 3.41 1.449 2.098 -.432 .264 -1.174 .523 

V49 - Habits in your own desk space with monitors, laptop 
or PC. Do you Switch-off the device during (lunch) breaks? 

83 1 5 1.95 1.343 1.803 1.143 .264 -.122 .523 

V50 -  In the workplace: To what extent would you sacrifice 
your personal convenience and/or comfort to enhance 
energy efficiency and hence lowering environmental 
impact? (Winter Time) 

84 1 4 2.24 .845 .714 .380 .263 -.317 .520 

V51 -  In the workplace: To what extent would you sacrifice 
your personal convenience and/or comfort to enhance 
energy efficiency and hence lowering environmental 
impact? (Summer Time) 

83 1 4 2.02 .811 .658 .377 .264 -.438 .523 

V52 - �t�}�µ�o�����Ç�}�µ�����Z���v�P�����Ç�}�µ�Œ���Z���Œ���•�•�����}�����[�l�����o�}�š�Z�]�v�P���]�v�•�š��������
to use the HVAC to adapt your body to the indoor 
temperature and hence lowering environmental impact? : 
(If one does not apply for you, please leave it blank) (Wear 
lighter/ warmer clothes indoors) 

75 1 5 3.91 .825 .680 -1.159 .277 2.031 .548 

V53 - �t�}�µ�o�����Ç�}�µ�����Z���v�P�����Ç�}�µ�Œ���Z���Œ���•�•�����}�����[�l�����o�}�š�Z�]�v�P���]�v�•�š��������
to use the HVAC to adapt your body to the indoor 
temperature and hence lowering environmental impact? : 
(If one does not apply for you, please leave it blank) (Wear 
more casual clothing) 

74 1 5 3.89 .885 .783 -1.126 .279 1.972 .552 
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Descriptive Statistics 

Variables 

N Min Max Mean Std. 
Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

V54 -  It is warm inside the office: Would you agree on 
opening windows instead of using the air conditioning 
when possible? 

79 1 5 4.43 .692 .479 -2.005 .271 7.666 .535 

V56 - Please, evaluate the following statements in relation 
to your organisation (Every individual and organisation 
must do their share in improving energy efficiency) 

83 3 5 4.35 .551 .303 -.045 .264 -.774 .523 

V57 - Please, evaluate the following statements in relation 
to your organisation (Our organisation cannot do much for 
better energy efficiency) 

83 1 5 2.04 .740 .547 1.238 .264 3.316 .523 

V58 - Please, evaluate the following statements in relation 
to your organisation (Energy efficiency has several 
advantages for our  organisation ) 

83 3 5 4.00 .663 .439 .000 .264 -.662 .523 

V59 -  Please, evaluate the following statements in relation 
to your organisation (It is important to approach energy 
efficiency systematically in the workplace) 

84 1 5 4.21 .678 .460 -1.480 .263 5.923 .520 

V60 -  I wish to further contribute to energy efficiency in 
the building; However, in practice: (Please, select the 
statement, which is most applicable to you) 

83 1 4 2.63 1.217 1.481 -.074 .264 -1.594 .523 

V61 - Please, evaluate these statements: (I am actually 
changing my energy intensive habits and saving energy 
right now) 

82 2 5 3.62 .696 .485 -.675 .266 .300 .526 

V62 - Please, evaluate these statements: (My behavioural 
choices sometimes have a negative impact on energy 
efficiency) 

83 1 5 3.36 .905 .819 -.586 .264 -.723 .523 

V63- Please, evaluate these statements: (Modern science 
will solve our energy-related problems) 

83 1 5 3.46 .901 .812 -.229 .264 -.304 .523 

V64 - Please, evaluate these statements: (It is a waste of 
time thinking about energy savings) 

83 1 4 1.55 .667 .445 1.059 .264 1.063 .523 

V65 - Please, evaluate these statements: (I enjoy living as I 
please, but sometimes my behaviours are harmful to the 
energy efficiency) 

83 1 5 2.90 1.206 1.454 -.153 .264 -1.120 .523 
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Descriptive Statistics 

Variables 

N Min Max Mean Std. 
Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

V66 - Please, evaluate these statements: (Sometimes I think 
I should cut down on my wasteful behaviour) 

83 1 5 3.20 .907 .823 -.522 .264 -.415 .523 

V67 -Please, evaluate these statements: (I am at the stage 
where I should think about being more active in reducing 
energy consumption) 

83 1 5 3.57 .814 .663 -.982 .264 1.302 .523 

V68 - Please, evaluate these statements: (I have just 
recently changed my environmentally energy related 
harmful habits) 

83 1 5 2.71 .931 .867 -.129 .264 -.455 .523 

V69 - Please, evaluate these statements: (I don't think I 
behave in ways that cause too much harm to the energy 
efficiency) 

83 1 5 3.54 .901 .812 -.795 .264 .374 .523 

V70 - Please, evaluate these statements: (Trying to live in a 
more energy sustainable manner would be pointless for 
me) 

82 1 4 1.72 .708 .501 1.105 .266 2.088 .526 

V71 - Please, evaluate these statements: (I am trying to 
engage in less environmentally energy-related harmful 
behaviours than I used to) 

84 1 5 3.64 .786 .618 -1.403 .263 2.265 .520 

V72 - Please, evaluate these statements: (Modern science 
will NOT be able to solve our energy-related problems) 

83 1 5 2.11 1.071 1.147 .573 .264 -.679 .523 

V73 - Please, evaluate these statements: (With respect to 
the energy efficiency, there is no need for me to think 
about changing my daily behaviours) 

83 1 5 2.17 .867 .752 .813 .264 .807 .523 

V74 - Please, evaluate these statements: (Anyone can talk 
about wanting to do something about the energy 
efficiency, but I am actually doing something about it) 

82 1 5 3.30 .870 .758 -.412 .266 .503 .526 

V75 - Please, evaluate the next statements related to 
energy management at work (I hardly pay attention to 
physical changes or notifications at workplace that are not 
directly related to my work) 

80 1 5 2.40 .894 .800 .853 .269 .169 .532 

V76 - Please, evaluate the next statements related to 
energy management at work (I prefer following my peers to 

82 1 4 2.54 .834 .696 .143 .266 -.544 .526 
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Descriptive Statistics 

Variables 

N Min Max Mean Std. 
Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

take decisions) 

V77 - Please, evaluate the next statements related to 
energy management at work (I look for data to take my 
everyday decisions) 

82 1 5 3.65 .743 .552 -.983 .266 1.548 .526 

V78 - Please, evaluate the next statements related to 
energy management at work (I prefer full system 
automation than taking decisions) 

83 1 5 3.27 .951 .904 -.211 .264 -.551 .523 

V79 -  Please, evaluate the next statements related to 
energy management at work (Prompts is what work for me 
to take action) 

83 1 5 3.96 .671 .450 -1.449 .264 5.162 .523 

V80 - Please, evaluate the next statements related to 
���v���Œ�P�Ç���u���v���P���u���v�š�����š���Á�}�Œ�l���~�/�����}�v�[�š���(�}�o�o�}�Á�������À�]�������(�Œ�}�u��
others without self-reflecting in advance) 

83 1 5 3.82 .683 .467 -1.400 .264 3.842 .523 

V81 - Please, evaluate these statements (uggest ways to 
your colleagues to act in a more energy efficient manner) 

83 1 5 3.24 .878 .770 -.607 .264 -.077 .523 

V82 - Please, evaluate these statements (Discuss energy-
related topics with your colleagues) 

82 1 5 3.18 1.044 1.090 -.511 .266 -.575 .526 

V83 - Please, evaluate these statements (Provide energy-
related information) 

81 1 5 2.62 1.032 1.064 .062 .267 -.920 .529 

V84 - Please, evaluate these statements (Give praise to 
your colleagues for their energy efficient behaviour) 

82 1 5 3.11 1.042 1.087 -.224 .266 -.463 .526 

V85 - Please, evaluate these statements (What others say 
bring me to rethink my attitude towards it) 

82 1 5 3.15 .891 .793 -.187 .266 -1.004 .526 

V86 - Please, evaluate these statements (I do not want to 
be influenced by others) 

82 1 5 3.10 .869 .756 .039 .266 -.654 .526 

V87- Please, evaluate these statements (Even my friends 
have difficulties to influence me) 

83 1 5 2.77 .888 .788 .364 .264 -.430 .523 

V88 - Please, evaluate these statements (No one can tell 
me what to do) 

82 1 5 2.33 1.055 1.112 .659 .266 -.074 .526 
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Descriptive Statistics 

Variables 

N Min Max Mean Std. 
Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

V89 - Type of employment 84 1 2 1.14 .352 .124 2.079 .263 2.376 .520 

V90 - Position 75 1 8 1.15 .833 .694 7.777 .277 63.984 .548 

V91 - Which of the following best describes your office/ 
team/ department culture: (you can check only one option) 

83 1 5 2.31 1.431 2.047 .656 .264 -1.072 .523 

V92 -  In what floor do you work? 76 2 3 2.41 .495 .245 .382 .276 -1.905 .545 

V93 -  Number of colleagues with whom you share your 
office work-desk (your near neighbours not the whole 
office building) 

84 2 5 3.40 .808 .653 .107 .263 -.411 .520 

V94 -  In a typical day, what percentage of your working 
time do you spend in your office/ work-desk 

84 2 5 4.54 .987 .975 -1.949 .263 2.238 .520 

V95- Are you satisfied with your thermal comfort at 
workplace? (winter season) 

84 1 5 3.87 .818 .669 -1.374 .263 2.996 .520 

V96- Are you satisfied with your thermal comfort at 
workplace? (summer season) 

83 1 5 3.48 .980 .960 -.785 .264 -.013 .523 

V97 - Age 84 1 4 2.38 .638 .407 1.173 .263 .723 .520 

V98 - Gender 84 1 2 1.65 .478 .229 -.663 .263 -1.599 .520 

V99 - Children 83 1 2 1.60 .492 .242 -.426 .264 -1.864 .523 

V100 - Education 82 2 6 4.76 .854 .730 -0.356 .266 .217 .526 

V102_new - City 84 1 2 1.69 .465 .216 -.839 .263 -1.328 .520 
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Histograms of all variables 
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Descriptive Statistics for Qualitative dependent variables 
 

Test Statistics a,b 
 Appraisal Peer_Pressure Convenience_Fl

exibility 
Rewards Trust_Validity Self_assessme

nt 
Chi-Square .947 3.813 2.679 7.375 6.538 1.953 
df 3 3 3 3 3 3 
Asymp. Sig. .814 .282 .444 .061 .088 .582 
a. Kruskal Wallis Test 
b. Grouping Variable: V23 

 
 

Test Statistics a,b 
 Appraisal Peer_Pressure Convenience_Fl

exibility 
Rewards Trust_Validity Self_assessme

nt 
Chi-Square 3.261 5.116 .353 2.663 2.724 1.822 
df 3 3 3 3 3 3 
Asymp. Sig. .353 .163 .950 .447 .436 .610 
a. Kruskal Wallis Test 
b. Grouping Variable: V26 

 
 

Test Statistics a,b 
 Appraisal Peer_Pressure Convenience_Fl

exibility 
Rewards Trust_Validity Self_assessme

nt 
Chi-Square 1.362 2.031 1.594 1.393 1.715 6.603 
df 3 3 3 3 3 3 
Asymp. Sig. .715 .566 .661 .707 .634 .086 
a. Kruskal Wallis Test 
b. Grouping Variable: V27 

 
 

Test Statistics a,b 
 Appraisal Peer_Pressure Convenience_Fl

exibility 
Rewards Trust_Validity Self_assessme

nt 
Chi-Square 2.867 6.491 .755 5.080 4.628 1.108 
df 4 4 4 4 4 4 
Asymp. Sig. .580 .165 .944 .279 .328 .893 
a. Kruskal Wallis Test 
b. Grouping Variable: V29 

 
 

Test Statistics a,b 
 Appraisal Peer_Pressure Convenience_Fl

exibility 
Rewards Trust_Validity Self_assessme

nt 
Chi-Square 5.794 1.225 5.730 2.856 3.723 2.934 
df 4 4 4 4 4 4 
Asymp. Sig. .215 .874 .220 .582 .445 .569 
a. Kruskal Wallis Test 
b. Grouping Variable: V30 

 
 

Test Statistics a,b 
 Appraisal Peer_Pressure Convenience_Fl

exibility 
Rewards Trust_Validity Self_assessme

nt 
Chi-Square 1.739 3.474 4.364 8.242 2.012 7.964 
df 4 4 4 4 4 4 
Asymp. Sig. .784 .482 .359 .083 .734 .093 
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a. Kruskal Wallis Test 
b. Grouping Variable: V31 

 
 

Test Statistics a,b 
 Appraisal Peer_Pressure Convenience_Fl

exibility 
Rewards Trust_Validity Self_assessme

nt 
Chi-Square .385 1.368 .094 2.317 .902 .253 
df 2 2 2 2 2 2 
Asymp. Sig. .825 .504 .954 .314 .637 .881 
a. Kruskal Wallis Test 
b. Grouping Variable: V33 

 
 

Test Statistics a,b 
 Appraisal Peer_Pressure Convenience_Fl

exibility 
Rewards Trust_Validity Self_assessme

nt 
Chi-Square 3.473 3.333 3.739 .981 1.628 2.596 
df 3 3 3 3 3 3 
Asymp. Sig. .324 .343 .291 .806 .653 .458 
a. Kruskal Wallis Test 
b. Grouping Variable: V93 
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Descriptive Statistics for Qualitative dependent variables 
 

Test Statistics a,b 
 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 
Chi-Square 5.374 .783 4.107 4.097 .280 .903 
df 3 3 3 3 3 3 
Asymp. Sig. .146 .854 .250 .251 .964 .825 
a. Kruskal Wallis Test 
b. Grouping Variable: V25 

 
 

Test Statistics a,b 
 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 
Chi-Square 1.398 2.698 1.467 1.761 5.061 4.613 
df 3 3 3 3 3 3 
Asymp. Sig. .706 .441 .690 .623 .167 .202 
a. Kruskal Wallis Test 
b. Grouping Variable: V26 

 
 

Test Statistics a,b 
 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 
Chi-Square 6.887 1.840 3.034 2.381 1.130 2.048 
df 3 3 3 3 3 3 
Asymp. Sig. .076 .606 .386 .497 .770 .562 
a. Kruskal Wallis Test 
b. Grouping Variable: V27 

 
 

Test Statistics a,b 
 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 
Chi-Square 5.333 1.543 2.539 8.260 .336 3.461 
df 4 4 4 4 4 4 
Asymp. Sig. .255 .819 .638 .083 .987 .484 
a. Kruskal Wallis Test 
b. Grouping Variable: V29 

 
 

Test Statistics a,b 
 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 
Chi-Square 4.162 6.727 6.127 2.838 4.351 2.441 
df 4 4 4 4 4 4 
Asymp. Sig. .385 .151 .190 .585 .361 .655 
a. Kruskal Wallis Test 
b. Grouping Variable: V32 

 
 

Test Statistic sa,b 
 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 
Chi-Square 1.397 .020 .066 1.245 .072 .072 
df 2 2 2 2 2 2 
Asymp. Sig. .497 .990 .968 .537 .965 .965 
a. Kruskal Wallis Test 
b. Grouping Variable: V33 

 
 

Test Statistics a,b 
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 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 
Chi-Square .245 2.782 5.763 4.433 5.463 1.498 
df 3 3 3 3 3 3 
Asymp. Sig. .970 .426 .124 .218 .141 .683 
a. Kruskal Wallis Test 
b. Grouping Variable: V93 

 
 

Test Statistics a,b 
 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 
Chi-Square 5.574 1.717 1.410 7.101 4.310 .220 
df 3 3 3 3 3 3 
Asymp. Sig. .134 .633 .703 .069 .230 .974 
a. Kruskal Wallis Test 
b. Grouping Variable: V100 
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Appendix 3. Descriptive analysis: Exploring Potential Correlations 
between S-E Factors and Persuasion Strategies 
As part of the descriptive analysis and with the aim to identify potential correlations 
between s-e factors (variables) and persuasion strategies (PS), we have performed the 
following actions: 
- Concerning persuasion strategies we have selected the most popular sub-questions of 

questions 4.2 and 4.3 of the English employees questionnaire. As most popular we define 
those sub-questions that received >80% positive answers. Positive answers are 
considered thos���� �š�Z���š�� �Z���À���� �Œ���‰�o�]������ �Z�^�š�Œ�}�v�P�o�Ç�� �u�}�š�]�À���š�����[�� �}�Œ�� �Z�D�}�š�]�À���š�����[�� �]�v�� �ð�X�î�� ���v����
�Z���Æ�š�Œ���u���o�Ç���µseful�[���}�Œ���ZUseful�[���]�v���ð�X�ï�X 

- We have selected the following s-e variables: gender, age, family status, education, office 
settings, work culture, working conditions. The selection has been made by focusing only 
to those s-e variables of which at least two categories get each a minimum of 20% of the 
���v�•�Á���Œ�•�� �~���X�P�X�� �(�}�Œ�� �š�Z���� �Z�'���v�����Œ�[�� �À���Œ�]�����o���� �������Z�� �}�(�� �š�Z���� �š�Á�}�� �����š���P�}�Œ�]���•�� �~�(���u���o���� ���v���� �u���o���•��
should collect mimimum the 20% of the answers so that it is included in the analysis). 
The pool of variables we have used is that of demographics, employment profile, 
working conditions and work culture. 

- For the selected variables we have calculated the % positive answers of each category of 
the variable (���X�P�X�� �(�}�Œ�� �š�Z���� �À���Œ�]�����o���� �Z�P���v�����Œ�[�� �Á���� �Z���À���� �����o���µ�o���š������ �š�Z���� �9�� �}�(�� �(���u���o���•�� ���v����
males) to each of the sub-questions of 4.2 and 4.3 questions of the English employees 
questionnaire. We have defined that potential correlations may exist in those cases 
where a significant difference is exhibited (i.e. >10 percentage points) between two or 
more categories of the variable.. For instance, when examining the s-���� �(�����š�}�Œ�� �Z�P���v�����Œ�[��
���v�����•�������š�Z���š���ó�í�X�ð�9���}�(���(���u���o���•���P�]�À�����‰�}�•�]�š�]�À�������v�•�Á���Œ�•���š�}���š�Z�����‰���Œ�•�µ���•�]�}�v���•�š�Œ���š���P�Ç���}�(���Z���Æ�š�Œ����
�‰���Œ�l�•�[�U while 86.6% of males do the same, this suggests that there might be a stronger 
positive correlation between this PS and males compare to females.  

The results of the above process are summarized per question (4.2 & 4.3) and s-e variable in 
the tables below.  
I. Correlation with Persuasion Strategies of question 4.2 
( �^�t�}�µ�o���� �Ç�}�µ�� ������ �‰���Œ�•�}�v���o�o�Ç�� �u�}�š�]�À���š������ �š�}�� �]�u�‰�Œ�}�À���� �Ç�}�µ�Œ�� ���v���Œ�P�Ç-related behavior in the 
�(�}�o�o�}�Á�]�v�P�� �����•���•�M�_���t �ð�X�î���� �^�/�u�‰�Œ�}�À���u���v�š�� �}�(�� �Ç�}�µ�Œ�� ���v���Œ�P�Ç�� �‰���Œ�(�}�Œ�u���v������ ���v�š�]�š�o���•�� �Ç�}�µ�� �š�}�� ���Æ�š�Œ����
perks (e.g. flexible worki�v�P�� �Z�}�µ�Œ�•�U�� �•�l�]�‰�� ���µ�Œ�����µ���Œ�����Ç�U�� ���š���X�•�_�U�� �ð�X�î�i�� �^�z�}�µ�� �����v�� �š�Œ�����l�� �Ç�}�µ�Œ�� �}�Á�v��
energy performance in real-�š�]�u�������v�����Z�]�•�š�}�Œ�]�����o�o�Ç�_�����v�����ð�X�î�u���^�d�Z�������v���Œ�P�Ç���Œ���o���š�������]�v�(�}�Œ�u���š�]�}�v��
is tailored to you and you are able to self-configure some parameters (e.g. data provided, 
frequency�U�����š���X�•���������}�Œ���]�v�P���š�}���Ç�}�µ�Œ���‰�Œ���(���Œ���v�����•�_) 
 

1) Improvement of your energy performance entitles you to extra perks * Gender 

Improve of y our energy performance entitles you to extra 
perks * Gender  

Gender  

Female Male 

Strongly Motivated -  
Motivated  

Count  50 58 

% within Gender  71.4% 86.6% 

% of Total  36.5% 42.3% 

  
% of Strongly Motivated or 
Motivated  78.8% 
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2) You can track your own energy performance in real-time and historically * Gender 

You can track your own energy performance in real -time and 
historically *  Gender  

Gender  

Female Male 

Strongly Motivated -  
Motivated  

Count  61 59 

% within Gender  87.1% 88.1% 

% of Total  44.5% 43.1% 

  % of Strongly Motivated or Motivated  87.6% 

 
3) The energy related information is tailored to you and you are able to self-configure 

some parameters * Gender 

The energy related information is tailored to you and you are able 
to self -configure some parameters * Gender  

Gender  

Female Male 

Strongly Motivated -  
Motivated  

Count  56 54 

% within Gender  80.0% 79.4% 

% of Total  40.6% 39.1% 

  % of Strongly Motivated or Motivated  79.7% 
 

4) Improvement of your energy performance entitles you to extra perks * Age Group 

Improve of your energy performance entitles you to extra perks * 
Age Group  

Age Group  

21-40 41-52 

Strongly Motivated -  
Motivated  

Count  82 23 

% within Age_Group  82.0% 79.3% 

% of Total  59.9% 16.8% 

  % of Strongly Motivated or Motivated  76.6% 

 
5) You can track your own energy performance in real-time and historically * Age Group 

You can track your own energy performance in real -time and 
historically * Age Group  

Age Group  

21-40 41-52 

Strongly Motivated -  
Motivated  

Count  91 23 

% within Age_Group  91.0% 79.3% 

% of Total  66.4% 16.8% 

  % of Strongly Motivated or Motivated  83.2% 
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6) The energy related information is tailored to you and you are able to self-configure 
some parameters * Age Group 

The energy related information is tailored to you and you are able 
to self -configure some parameters * Age Group  

Age Group  

21-40 41-52 

Strongly Motivated -  
Motivated  

Count  80 25 

% within Age_Group  80.0% 86.2% 

% of Total  58.0% 18.1% 

  % of Strongly Motivated or Motivated  76.1% 

 
7) Improvement of your energy performance entitles you to extra perks * Family 

Improve of your energy performance entitles you to extra perks * 
Family  

Child ren 

Yes No 

Strongly Motivated -  
Motivated  

Count  59 48 

% within Children  69.4% 94.1% 

% of Total  43.4% 35.3% 

  % of Strongly Motivated or Motivated  78.7% 

 
8) You can track your own energy performance in real-time and historically * Family 

You can trac k your own energy performance in real -time and 
historically * Family  

Children  

Yes No 

Strongly Motivated -  
Motivated  

Count  70 49 

% within Children  82.4% 96.1% 

% of Total  51.5% 36.0% 

  % of Strongly Motivated or Motivated  87.5% 

 
9) The energy related information is tailored to you and you are able to self-configure 

some parameters * Family 

The energy related information is tailored to you and you are able 
to self -configure some parameters * Family  

Children  

Yes No 

Strongly Motivated -  
Motivated  

Coun t 67 42 

% within Children  77.9% 82.4% 
% of Total  48.9% 30.7% 

  % of Strongly Motivated or Motivated  79.6% 
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10) Improvement of your energy performance entitles you to extra perks * Education 

Improve of your energy performance entitles 
you to extra perks * Education  

Education  
University 

degree 
(bachelor 

or 
equivalent)  

Post -
graduate 

(master or 
equivalent)  

PhD 
degree 

(doctoral 
or 

equivalent)  
Strongly Motivated -  

Motivated  
Count  27 47 27 

% within Education  73.0% 83.9% 73.0% 

% of Total  20.1% 35.1% 20.1% 

  

% of Strongly Motivated 
or Motivated  75.4% 

 
11) You can track your own energy performance in real-time and historically * Education 

You can track your own energy performance in 
real -time and historically * Education  

Education  

University 
degree 

(bachelor 
or 

equivalent)  

Post -
graduate 

(master or 
equivalent)  

PhD 
degree 

(doctoral 
or 

equivalent)  
Strongly Motivated -  

Motivated  
Count  28 53 32 

% within Education  75.7% 94.6% 86.5% 

% of Total  20.9% 39.6% 23.9% 

  
% of Strongly Motivated 
or Motivated  84.3% 

 
12) The energy related information is tailored to you and you are able to self-configure 

some parameters * Education 

The energy related information is tailored to you 
and you are able to self -configure some 
parameters * Education  

Education  

University 
degree 

(bachelor 
or 

equivalent)  

Post -
graduate 

(master or 
equivalent)  

PhD 
degree 

(doctoral 
or 

equivalent)  
Strongly Motivated -  

Motivated  
Count  29 44 29 

% within Education  78.4% 78.6% 78.4% 
% of Total  21.5% 32.6% 21.5% 

  
% of Strongly Motivated 
or Motivated  75.6% 
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13) Improvement of your energy performance entitles you to extra perks *  Number of 
Colleagues 

Improve of your energy performance entitles you to extra 
perks * Number of Colleagues  

Number of Colleagues  

3-5 6-10 
Strongly Motivated -  

Motivated  
Count  40 34 

% within Number of colleagues  83.3% 79.1% 
% of Total  29.2% 24.8% 

  
% of Strongly Motivated or 
Motivated  54.0% 

 
14) You can track your own energy performance in real-time & historically * Nr of 

Colleagues 

You can track your own energy performance in re al-time 
and historically * Number of Colleagues  

Number of Colleagues  

3-5 6-10 
Strongly Motivated -  

Motivated  
Count  41 39 

% within Number of colleagues  85.4% 90.7% 

% of Total  29.9% 28.5% 

  
% of Strongly Motivated or 
Motivated  58.4% 

 
15) The energy related information is tailored to you and you are able to self-configure 

some parameters * Number of colleagues 

The energy related information is tailored to you and you 
are able to self -configure some parameters * Number of 
Colleagues  

Number of Colleagues  

3-5 6-10 
Strongly Motivated -  

Motivated  
Count  41 31 

% within Number of colleagues  83.7% 72.1% 

% of Total  29.7% 22.5% 

  
% of Strongly Motivated or 
Motivated  52.2% 

 
16) Improvement of your energy performance entitles you to extra perks *  Work Culture 

Improve of your energy performance entitles you to 
extra perks * Work Culture  

Work_Culture  

Teamwork, 
participation, 

sharing  

Get the job 
done and 

goal -oriented  

Strongly Motivated -  
Motivated  

Count  46 33 

% within Work_Culture  69.7% 91.7% 

% of Total  33.8% 24.3% 

  

% of Strongly Motivated or 
Motivated  58.1% 
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17) You can track your own energy performance in real-time and historically * Work 
Culture 

You can track your own energy performance in real -time 
and historically * Work Culture  

Work_Culture  

Teamwork, 
participation, 

sharing  

Get the job 
done and 

goal -oriented  

Strongly Motivated -  
Motivated  

Count  57 34 

% within Work_Culture  86.4% 94.4% 
% of Total  41.9% 25.0% 

  
% of Strongly Motivated or 
Motivated  66.9% 

 
18) The energy related information is tailored to you and you are able to self-configure 

some parameters * Work Culture 

The energy related information is tailored to you and 
you are able to self -configure some parameters * Work 
Culture  

Work_Culture  
Teamwork, 

participation, 
sharing  

Get the job 
done and  

goal -oriented  
Strongly Motivated -  

Motivated  
Count  51 30 

% within Work_Culture  76.1% 83.3% 
% of Total  37.2% 21.9% 

  
% of Strongly Motivated or 
Motivated  59.1% 

 
19) Improvement of your energy performance entitles you to extra perks *  Working 

Condition 

Improve of your energy performance entitles you to 
extra perks * Working Condition in Summer  

Working Conditions in Summer  

Dissatisfied  Neutral  Satisfied  
Strongly Motivated -  

Motivated  
Count  24 16 52 

% within Working Condition in 
Summer  

75.0% 76.2% 82.5% 

% of Total  17.8% 11.9% 38.5% 

  
% of Strongly Motivated or 
Motivated  68.1% 
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20) You can track your own energy performance in real-time and historically * Working 
Conditions 

You can track your own energy performance in real -
time and historically * Workin g Condition in Summer  

Working Conditions in Summer  

Dissatisfied  Neutral  Satisfied  
Strongly Motivated -  

Motivated  
Count  26 18 56 

% within Working Condition in 
Summer  

81.3% 85.7% 88.9% 

% of Total  19.3% 13.3% 41.5% 

  
% of Strongly Motivated or 
Motiva ted 74.1% 

 
 

21) The energy related information is tailored to you and you are able to self-configure 
some parameters * Working Conditions 

The energy related information is tailored to 
you and you are able to self -configure some 
parameters * Working Condition in Summer  

Working Conditions in Summer  

Dissatisfied  Neutral  Satisfied  
Strongly Motivated -  

Motivated  
Count  24 21 50 

% within Working 
Condition in Summer  

75.0% 95.5% 79.4% 

% of Total  17.6% 15.4% 36.8% 

  
% of Strongly Motivated 
or Motivated  69.9% 

 
II. Correlation with Persuasion Strategies of question 4.3  
�~���^�t�Z���š���š�Ç�‰�����}�(���]�v�(�}�Œ�u���š�]�}�v�����v���l�}�Œ���•�µ�‰�‰�}�Œ�š���Á�}�µ�o�����Ç�}�µ���(�]�v�����µ�•���(�µ�o���š�}���Œ�������]�À�����•�}���š�Z���š���Ç�}�µ�������v��
�]�u�‰�Œ�}�À�����Ç�}�µ�Œ�����v���Œ�P�Ç���‰���Œ�(�}�Œ�u���v�����M�����~�W�o�����•���U���Œ���v�l���������Z���}�(���š�Z�����(�}�o�o�}�Á�]�v�P���•�š���š���u���v�š�•�•�_���t 4.3a 
�^�/�v�(�}�Œ�u���š�]�}�v�� �}�v�� �š�Ze actual effect that your (potential) actions may have upon the energy 
���}�v�•�µ�u�‰�š�]�}�v�_�U���ð�X�ï�����^���}�u�‰���Œ���š�]�À�������•�•���•�•�u���v�š���}�(���Ç�}�µ�Œ�������š�µ���o�����v���Œ�P�Ç���‰���Œ�(�}�Œ�u���v���������}�u�‰���Œ������
�š�}�� �����v���Z�u���Œ�l�•�l�� �P�}�}���� �‰�Œ�����š�]�����•�_�U�� �ð�X�ï���� �^�,�]�•�š�}�Œ�]�����o�� ���}�u�‰���Œ�]�•�}�v�� �}�(�� �Ç�}�µ�Œ�� ���v���Œ�P�Ç�� �‰���Œ�(�}�Œ�u���v������
and/or consu�u�‰�š�]�}�v�_�����v�����ð�X�ï�����^�d�]�‰�•���}�Œ���•�µ�P�P���•�š�]�}�v�•���}�v���š�Z�������v���Œ�P�Ç���•���À�]�v�P���‰�Œ�����š�]�������}�(���š�Z���������Ç�l��
week�_�• 

1) Information on the actual effect that your (potential) actions may have upon the 
energy consumption * Gender 

Information on the actual effect that your (potential) actio ns 
may have upon the energy consumption * Gender  

Gender  

Female Male 

Useful or Extremely 
Useful  

Count  65 62 

% within Gender  92.9% 92.5% 

% of Total  47.4% 45.3% 

  % of Useful or Extremely Useful  92.7% 
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2) Comparative assessment of your actual energy performance compared to 
benchmarks/ good practices * Gender 

Comparative assessment of your actual energy performance 
compared to benchmarks/ good practices * Gender  

Gender  

Female Male 

Useful or Extremely 
Useful  

Count  63 57 

% within Gender  91.3% 85.1% 

% of Total  46.3% 41.9% 

  % of Useful or Extremely useful  88.2% 

 
3) Historical comparison of your energy performance and/or consumption * Gender 

Historical comparison of your energy performance and/or 
consumption * Gender  

Gender  

Female Male 

Useful or Extre mely 
Useful  

Count  64 60 

% within Gender  91.4% 89.6% 

% of Total  46.7% 43.8% 

  % of Useful or Extremely Useful  90.5% 

 
4) Tips or suggestions on the energy saving practice of the day/ week * Gender 

Tips or suggestions on the energy saving practice of the d ay/ week 
* Gender  

Gender  

Female Male 

Useful or Extremely 
Useful  

Count  60 57 

% within Gender  85.7% 85.1% 

% of Total  43.8% 41.6% 

  % of Useful or Extremely Useful  85.4% 

 
5) Information on the actual effect that your (potential) actions may have upon the 

energy consumption * Age Group 

Information on the actual effect that your (potential) actions may 
have upon the energy consumption * Age Group  

Age Group  

21-40 41-52 

Useful or Extremely 
Useful  

Count  92 28 

% within Age_Group  92.0% 96.6% 

% of Total  67.2% 20.4% 

  % of Useful or Extremely Useful  87.6% 
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6) Comparative assessment of your actual energy performance compared to 
benchmarks/ good practices * Age Group 

Comparative assessment of your actual energy performance 
compared to benchmarks/ good practice s * Age Group  

Age Group  

21-40 41-52 

Useful or Extremely 
Useful  

Count  90 23 

% within Age_Group  90.0% 82.1% 

% of Total  66.2% 16.9% 

  % of Useful or Extremely Useful  83.1% 

 
7) Historical comparison of your energy performance and/or consumption * Age Group 

Historical comparison of your energy performance and/or 
consumption * Age Group  

Age Group  

21-40 41-52 

Useful or Extremely 
Useful  

Count  92 26 

% within Age_Group  92.0% 89.7% 

% of Total  67.2% 19.0% 

  % of Useful or Extremely Useful  86.1% 

 
8) Tips or suggestions on the energy saving practice of the day/ week * Age Group 

Tips or suggestions on the energy saving practice of the day/ week 
* Age Group  

Age Group  

21-40 41-52 

Useful or Extremely 
Useful  

Count  86 26 

% within Age_Group  86.0% 89.7% 

% of To tal  62.8% 19.0% 

  % of Useful or Extremely Useful  81.8% 

 
9) Information on the actual effect that your (potential) actions may have upon the 

energy consumption * Family 

Information on the actual effect that your (potential) actions may 
have upon the energy consumption  * Family  

Children  

Yes No 

Useful or  
Extremely Useful  

Count  79 47 

% within Children  92.9% 92.2% 

% of Total  58.1% 34.6% 

  % of Useful or Extremely Useful  92.6% 
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10)  Comparative assessment of your actual energy performance compared to 
benchmarks/ good practices * Family 

Comparative assessment of your actual energy performance 
compared to benchmarks/ good practices * Family  

Children  

Yes No 

Useful or  
Extremely Useful  

Count  75 44 

% within Children  89.3% 86.3% 

% of Total  55.6% 32.6% 

  % of Useful or Extremely Useful  88.1% 

 
11)  Historical comparison of your energy performance and/or consumption * Family 

Historical comparison of your energy performance and/or 
consumption * Family  

Children  

Yes No 

Useful or  
Extremely Useful  

Count  78 45 

% within Children  91.8% 88.2% 

% of Total  57.4% 33.1% 

  % of Useful or Extremely Useful  90.4% 

 
12)  Tips or suggestions on the energy saving practice of the day/ week * Family 

Tips or suggestions on the energy saving practice of the day/ week 
* Family  

Childre n 

Yes No 

Useful or  
Extremely Useful  

Count  72 44 

% within Children  84.7% 86.3% 

% of Total  52.9% 32.4% 

  % of Useful or Extremely Useful  85.3% 

 
13) Information on the actual effect that your (potential) actions may have upon the 

energy consumption * Education 

Information on the actual effect that your 
(potential) actions may have upon the energy 
consumption * Education  

Education  

University 
degree 

(bachelor 
or 

equivalent)  

Post -
graduate 

(master or 
equivalent)  

PhD 
degree 

(doctoral 
or 

equivalent)  
Useful or 

Extremely Useful  
Count  32 53 35 

% within Education  86.5% 94.6% 94.6% 

% of Total  23.9% 39.6% 26.1% 

  
% of Useful or Extremely 
Useful  89.6% 
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14) Comparative assessment of your actual energy performance compared to 
benchmarks/ good practices * Education 

Comparative assessment of your actual energy 
performance compared to benchmarks/ good 
practices * Education  

Education  

University 
degree 

(bachelor 
or 

equivalent)  

Post -
graduate 

(master or 
equivalent)  

PhD 
degree 

(doctoral 
or 

equivalent)  
Useful or 

Extremely  Useful  
Count  28 52 34 

% within Education  77.8% 92.9% 91.9% 

% of Total  21.1% 39.1% 25.6% 

  
% of Useful or Extremely 
Useful  85.7% 

 
15)  Historical comparison of your energy performance and/or consumption * Education 

Historical comparison of your energy 
performance and/or consumption * Education  

Education  

University 
degree 

(bachelor 
or 

equivalent)  

Post -
graduate 

(master or 
equivalent)  

PhD degree 
(doctoral or 
equivalent)  

Useful or Extremely 
Useful  

Count  31 53 33 

% within Education  83.8% 94.6% 89.2% 
% of Total  23.1% 39.6% 24.6% 

  
% of Useful or Extremely 
Useful  87.3% 

 
16)  Tips or suggestions on the energy saving practice of the day/ week * Education 

Tips or suggestions on the energy saving practice 
of the day/ week * Education  

Education  

University 
degre e 

(bachelor 
or 

equivalent)  

Post -
graduate 

(master or 
equivalent)  

PhD degree 
(doctoral or 
equivalent)  

Useful or Extremely 
Useful  

Count  31 47 32 

% within Education  83.8% 83.9% 86.5% 
% of Total  23.1% 35.1% 23.9% 

  
% of Useful or Extremely 
Useful  82.1% 
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17) Information on the actual effect that your (potential) actions may have upon the 
energy consumption * Number of Colleagues 

Information on the actual effect that your (potential) actions 
may have upon the energy consumption * Number of 
Colleagues  

Number of Colleagues  

3-5 6-10 
Useful or Extremely 

Useful  
Count  45 38 

% within Number of colleagues  93.8% 88.4% 

% of Total  32.8% 27.7% 

  % of  Useful or Extremely Useful  60.6% 

 
18) Comparative assessment of your actual energy performance compared to 

benchmarks/ good practices * Number of Colleagues 

Comparative assessment of your actual energy performance 
compared to benchmarks/ good practices * Number of Colleagues  

Number of 
Colleagues  

3-5 6-10 
Useful or Extremely 

Useful  
Count  42 37 

% within Number of colleag ues 89.4% 86.0% 
% of Total  30.9% 27.2% 

  % of  Useful or Extremely Useful  58.1% 
 

19) Historical comparison of your energy performance and/or consumption * Number of 
Colleagues 

Historical comparison of your energy performance and/or 
consumption * Number of C olleagues  

Number of Colleagues  

3-5 6-10 
Useful or Extremely 

Useful  
Count  44 38 

% within Number of colleagues  91.7% 88.4% 
% of Total  32.1% 27.7% 

  % of Useful or Extremely Useful  59.9% 

 
20) Tips or suggestions on the energy saving practice of the day/ week * Number of 

Colleagues 

Tips or suggestions on the energy saving practice of the day/ 
week * Number of Colleagues  

Number of Colleagues  

3-5 6-10 
Useful or Extremely 

Useful  
Count  41 33 

% within Number of colleagues  85.4% 76.7% 

% of Total  29.9% 24.1% 

  % of Useful or Extremely Useful  54.0% 
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21) Information on the actual effect that your (potential) actions may have upon the 
energy consumption * Work Culture 

Information on the actual effect that your (potential) actions 
may have upon the energy consump tion * Work Culture  

Work_Culture  
Teamwork, 

participation, 
sharing  

Get the job 
done & goal -

oriented  
Useful or Extremely 

Useful  
Count  63 34 

% within Work_Culture  95.5% 94.4% 

% of Total  46.3% 25.0% 

  % of Useful or Extremely Useful  71.3% 

 
22)  Comparative assessment of your actual energy performance compared to 

benchmarks/ good practices * Work Culture 

Comparative assessment of your actual energy 
performance compared to benchmarks/ good 
practices * Work Culture  

Work_Culture  
Teamwork, 

participa tion, 
sharing  

Get the job 
done and 

goal -oriented  
Useful or 

Extremely Useful  
Count  59 32 

% within Work_Culture  89.4% 88.9% 
% of Total  43.7% 23.7% 

  % of Useful or Extremely Useful  67.4% 

 
23) Historical comparison of your energy performance and/or consumption * Work 

Culture 

Historical comparison of your energy performance 
and/or consumption * Work Culture  

Work_Culture  
Teamwork, 

participation, 
sharing  

Get the job 
done and 

goal -oriented  
Useful or Extremely 

Useful  
Count  61 31 

% within Work_Culture  92.4% 86.1% 
% of Total  44.9% 22.8% 

  
% of Useful or Extremely 
Useful  67.6% 

 
24) Tips or suggestions on the energy saving practice of the day/ week * Work Culture 

Tips or suggestions on the energy saving practice of 
the day/ week * Work Culture  

Work_Culture  
Teamwork, 

participation, 
sharing  

Get the job 
done and 

goal -oriented  
Useful or 

Extremely Useful  
Count  58 31 

% within Work_Culture  87.9% 86.1% 
% of Total  42.6% 22.8% 

  % of Useful or Extremely Useful  65.4% 



                                                                         
 

Dissemination Level: PU ���ð�X�ð���Z�,�}�o�]�•�š�]�����•-e model to increase eco-awareness of users in public spaces�[  138 

 
25) Information on the actual effect that your (potential) actions may have upon the 

energy consumption * Working Conditions 

Improve of your energy performance entitles you to 
extra perks * Working Condition in Summer  

Working Conditions in Summer  

Dissatisfied  Neutral  Satisfied  
Useful or 

Extremely Useful  
Count  29 19 59 

% within Working Condition in 
Summer  

90.6% 90.5% 93.7% 

% of Total  21.5% 14.1% 43.7% 

  % of Useful or Extremely Useful  79.3% 
 

26)  Comparative assessment of your actual energy performance compared to 
benchmarks/ good practices * Working Conditions 

Comparative assessment of your actual energy 
performance compared to benchmarks/ good 
practices * Working Condition in Summer  

Working Conditions in Summer  

Dissatisfied  Neutral  Satisfied  
Useful or 

Extremely Useful  
Count  28 17 55 

% within Worki ng Condition in 
Summer  

87.5% 81.0% 87.3% 

% of Total  20.9% 12.7% 41.0% 

  % of Useful or Extremely Useful  74.6% 

 
27) Historical comparison of your energy performance and/or consumption * Working 

Conditions 

Historical comparison of your energy performance 
and/or consumption * Working Condition in Summer  

Working Conditions in Summer  

Dissatisfied  Neutral  Satisfied  
Useful or 

Extremely Useful  
Count  30 20 56 

% within Working Condition in 
Summer  

93.8% 95.2% 88.9% 

% of Total  22.2% 14.8% 41.5% 

  % of Useful or  Extremely Useful  78.5% 

 
28) Tips or suggestions on the energy saving practice of the day/ week * Working 

Conditions 

Improve of your energy performance entitles you to 
extra perks * Working Condition in Summer  

Working Conditions in Summer  

Dissatisfied  Neutr al Satisfied  
Useful or 

Extremely Useful  
Count  30 17 52 

% within Working Condition in 
Summer  

93.8% 81.0% 82.5% 

% of Total  22.2% 12.6% 38.5% 

  % of Useful or Extremely Useful  73.3% 
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