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GLOSSARY 
 

Barrier 

It is an element that limits the individuals’ willingness to implement policies.  

For instance, difficulties in trusting new technologies or lack of information about potential energy 
efficiency benefits are considered barriers (HERON, Deliverable 2.5). 

Bounded rationality 

A situation under which individuals do not make decisions in the manner assumed in economic 
models, because of constraints on time, attention, and the ability to process information (Knoblocha 
F. and Mercure J. - F., 2016).  

Therefore, they may neglect opportunities for improving energy efficiency, even when given good 
information and appropriate incentives. 

Building Energy Management System (BEMS) 

A computer-based control system installed in buildings that controls and monitors the building’s 
mechanical and electrical equipment such as ventilation, lighting, power systems, fire systems, and 
security systems (HERON, Deliverable 2.5). 

Customs, habits and relevant behavioral aspects  

A tradition or a usual way to behave1. Furthermore,  habit is a particular act or way of acting that a 
person tends to do regularly2. 

Hassie factor 

The required time and effort to find accurate information or appropriate finance so as to move 
forward to (CBI, 2016; Newfoundland Labrador, 2011). 

It is a barrier linked with the end-users since they need time and effort for finding suitable 
contractors or clearing out a basement for having it insulated (Newfoundland Labrador, 2011).  It is 
also linked with the fact that end-users disrupt the scheduled work for retrofit due to limited time 
and efforts (HERON Deliverable 2.1). 

For overcoming this barrier, a government needs to take a holistic view of the customer journey, 
design and implement a policy framework that drives and facilitates consumer demand for EE 
measures (CBI, 2016). 

Inertia  

The resistance of end-users to change. Individuals are, in part, creatures of habit and established 
routines, which may make it difficult to create changes to such behaviours and habits (Thollander et 
al, 2010, p. 56). The more radical the change, the higher the barrier (HERON, Deliverable 3.1). 

 

 

                                                      

1 Source: http://www.yourdictionary.com/custom#e3Fw6Uevh7IEf6Sh.99 
2 Source: http://dictionary.cambridge.org/us/dictionary/english/habit 

http://dictionary.cambridge.org/us/dictionary/english/particular
http://dictionary.cambridge.org/us/dictionary/english/act
http://dictionary.cambridge.org/us/dictionary/english/acting
http://dictionary.cambridge.org/us/dictionary/english/tend
http://dictionary.cambridge.org/us/dictionary/english/regularly
http://www.yourdictionary.com/custom#e3Fw6Uevh7IEf6Sh.99
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Light-Emitting Diode (LED)  

A light-emitting diode (LED) is a two-lead semiconductor light source. LEDs have many advantages 
over incandescent light sources including lower energy consumption, longer lifetime, improved 
physical robustness, smaller size, and faster switching. 

Rebound effect 

The situation which occurs when energy efficiency improvements counter-intuitively lead to higher 
levels of energy consumption or to the creation of wealth from the energy savings (HERON, 2015 -2.1; 
UNEP, 2014).  

This happens when an energy service becomes cheaper relatively to other goods and services and 
leads to increased consumption. Rebound effects can therefore have positive social and economic 
consequences but may lead to a conflict with the goal to reduce energy use and emissions. 

Socio-economic status of building users 

Set of factors related to the end-user who lives or works in a building/apartment. These factors are: 
Age, income, economic background, level of education, job - professional category, health 
conditions, lifestyle, region – climate/geographical zone, level of familiarization with technology, size 
of family (Omar Jridi, Fethi Zouheir Nouri, 2015; Jacob M., 2007). 

Split incentive(s)  

The transactions under which the party that covers the expense, does not receive the benefit of this 
expense/investment. Regarding energy efficiency, the split incentive(s) are caused between the 
owners and the tenants due to traditional lease structures (City of Boulder, 2016).  

The owner wants to minimize the purchase cost of energy related systems and technologies (heating, 
cooling, hot water, efficient appliances etc), and has no return on this investment, while the tenant 
wants to minimize his/her energy bill. The owner is not encouraged to make investments in energy 
efficiency since it is the tenant who receives dividend (Charlier Dorothée, 2014). So, the actors who 
decide which technologies to use (Agent) are not responsible for paying the energy bills (Principal) 
(HERON, Deliverable 3.1). Finally, none of these two parties wants to invest in an energy efficient 
system.  

It is also encountered with the alternative term “Agent-Principal” issue. 
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ACRONYMS 
AHP Analytical Hierarchy Process 

BAU Business-As-Usual 

BE Belgium 

BEMS Building Energy Management System 

BEVs Battery Electric Vehicles 

BG Bulgaria 

CI Consistency Index 

CNG Compressed Natural Gas 

CRES Centre for Renewable Energy Sources and Saving 

DE Germany 

DST Decision Support Tool 

EE Estonia 

EE Energy Efficiency 

EPBD Energy Performance Building Directive 

EFTA European Free Trade Association 

ESCO Energy Services COmpany 

EU European Union 

EV Electric Vehicles 

GDP Gross Domestic Product  

GHG Greenhouse Gas 

GR Greece 

HEVs Hybrid Electric Vehicles 

ICCT International Council on Clean Transportation 

IEA International Energy Agency 

ΙΕΕ Intelligent Energy Europe 

IN Implementation Network 

IT Italy 

KENAK Energy Efficiency Regulation for Buildings 

LEAP Long-range Energy Alternatives Planning 

LED Light-Emitting Diode 

NSIs National Statistical Institutes 

NZEB Nearly Zero Energy Buildings 

PHEV  Plug in Hybrid Vehicle 

RS Serbia 
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TI Total Impact 

UK United Kingdom 

UNEP United Nations Environmental Programme 

yoy Year over Year  

YPEKA Ministry of Energy, Environment and Climate Change 
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EXECUTIVE SUMMARY 
 

Improving energy efficiency is a priority in all decarbonisation scenarios (European Union, 2012). 
However, there are important barriers for the implementation of an energy efficient strategy that 
need to be taken into account and used in energy modelling (SEC(2011) 779 final).  These barriers are 
strongly linked with the consumer behaviour. 

The HERON partners identified under “Work Package 2: Mapping and assessment of social, 
economic, cultural and educational barriers in buildings and transport within each country” a set of 
barriers linked with the behavior of end-users in two sectors: buildings (residential and tertiary) and 
transport. These barriers were grouped into three main categories: i) Social-Cultural-Educational, ii) 
Economic and iii) Institutional.  

This paper presents the Decision Support Tool (DST) that was developed under the HERON 
programme for transforming the qualitative information about barriers (WP2) into numerical inputs 
for the development of EE scenarios (WP4).  

With the use of the Analytical Hierarchical Process (AHP), comparative analysis is conducted among 
barriers created by the end users’ behavior towards EE targets. Based on qualitative information for 
the barriers, the user compares, reveals and quantifies the negative impact of each barrier on the set 
of the assumed targets, in EE modeling. Mathematical expressions using the calculated impact of 
barriers provide numerical inputs needed to energy modelling for reflecting the end-user behavior in 
the assumed EE targets. Once the procedure is completed, the policy maker can modify accordingly 
the available inputs so as to achieve the set targets. 

The paper is prepared for two different target groups, experts interested to understand the 
methodological approach and those that will use the DST. The first chapter presents analytically the 
methodology of the developed DST (concept, steps, mathematical expressions). The second chapter 
concerns the implementation of the DST. The third chapter is the manual of the software. 
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PREAMBLE 
Energy Efficiency (EE) consists one of the main pillars of efforts to mitigate climate change. Τhere is 
plethora of relevant policy instruments (energy labelling, audits etc) that support the penetration of 
EE technologies and practices, but different types of barriers affect negatively the achievement of 
targets set under scenarios. According to the Energy Efficiency Communication of July 2014, the EU is 
expected to miss the 20% energy savings target of year 2020 by 1%-2% (European Commission, 2014; 
2012). The Dutch Government lowered its initial reduction target from 30% to 20% (Vringer K. et al., 
2016). Also, Malta’s 2020 EE target was lowered in 2015 from 0.825 Mtoe to 0.726 Mtoe expressed 
in primary energy consumption (European Commission, 2015a). 

The EE policies and measures due to barriers do not deliver the expected benefits associated with 
improvements in EE (such as energy savings, reductions in Greenhouse Gases, employment, poverty 
alleviation etc) (UNEP, 2014; IEA, 2014). Among these types of barriers, those related to end-users 
behaviour need to be incorporated also in forward looking energy efficiency modelling after being 
identified and analysed (McCollum L. David et al., 2016; EC, 2015; EEA, 2013).  

Forward-looking models are used for medium-to-long-term scenario analyses, aiming to support 
relevant policy options; some of these models are designed to consider both technological, 
economical and socio-behavioral elements in developing their scenarios (McCollum L. David et al., 
under press; Knoblocha F., Mercure J.-F., 2016). Bridging the gap between these elements has 
historically been presented as a challenge (McCollum L. David et al., under press). Furthermore, 
demands of improving the design of models so as to become more ‘realistic’ by incorporating 
features observed in the real world are increasing (McCollum L. David et al., under press).  One group 
of such features of the ‘real world’ relates to human behavior.  

The demands are based on the following arguments (McCollum L. David et al., under press): i) 
Models lacking behavioral realism are restricted in evaluating energy efficiency policies and other 
influences on end-user demand; ii) Improving the behavioral realism of models consequently affects 
policy-relevant model analysis of EE as part of the climate change mitigation efforts. However, 
current modeling of behavioral features in energy-economy and integrated assessment models is 
relatively limited (McCollum L. David et al., under press). Usually, models and particularly Integrated 
Assessment Models (IAMs) represent the behavior of consumers or energy end-users through 
economic relationships: energy demand as a function of price, technology investments to minimize 
levelized costs, etc (McCollum L. David et al., under press). 

End-user behaviour is complex and rarely follows traditional economic theories of decision-making 
(McCollum L. David et al., under press; Frederiks R. et al., 2015; Knoblocha F., Mercure J.-F., 2016). 
End-users patterns of energy consumption are influenced by social-cultural-educational (status quo, 
social interactions etc), economic (risks of investment, financial incentives) and institutional factors 
(split incentives, hassle factor etc) that are characterized as barriers (Vringer K. et al., 2016; Frederiks 
R. et al., 2015; UNEP, 2014). 

Efforts are focused in overcoming existing barriers and increasing the sophistication of energy and 
economic modelling (European Commission, 2015b; 2014). Key insights in the outcomes of such 
efforts can guide the effective design and implementation of end-user-focused strategies and public 
policy interventions to improve the level of EE interventions (by adopting technologies or practices) 
(Frederiks R. et al., 2015; UNEP, 2014).  

The proposed methodology transforms qualitative research outcomes related to barriers linked to 
end-users behavior, into quantitative ones allowing their incorporation in the form of numerical 
inputs in forward looking EE modelling.   
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MANUAL 

 

INTRODUCTION TO HERON DST SOFTWARE 

DST means Decision Support Tool. It was developed to assist policy and decision makers in 
quantifying the negative impact of barriers in numbers expressing each one’s contribution in 
preventing energy savings. The numerical inputs of this quantification are used for the forward-
looking energy efficiency modelling. 

The DST was developed by the Energy Policy and Development Centre (KEPA) of the National and 
Kapodistrian University of Athens (NKUA). The HERON DST software was developed by App-Art in 
cooperation with the Energy Policy and Development Centre. 

 

REQUIREMENTS FOR INSTALLATION 

The installation of the DST software requires as operational system Windows 7 and newer versions 
(Windows 8, Windows 10) and Java 7.0. (at least). Installation is also possible on MAC. Free Java 
downloads are available at: https://www.java.com/en/download/. For WinZip or WinRar 
http://www.win-rar.com/download.html 

 

Figure 1: Free download of Java versions. 

INSTALLATION 

The user receives a zip file that contains the software and its components. The file needs to be 
expanded using “WinZip” or “Rar” at the location that the user will select (Desktop or a file in the 
hard disk or the Documents folder).  

https://www.java.com/en/download/
http://www.win-rar.com/download.html
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Then the user double clicks on the Java file with the name Heron_(number of version) and the 
software opens and works. 

 

 

 

 

 

 

 

 

 

Figure 2: Installation of HERON DST Software. 

The HERON DST software runs even if it is within the folder that was created after expansion. It is a 
portable software meaning that it can be easily mover or carried to another location of the hard disk 
or another computer.  

The user needs to be careful and be sure to use the HERON DST software along with its three folders 
(sectors, technologies and utils) (Figure 2). These folders are also necessary if the user intends to 
proceed with modifications.  
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GETTING STARTED 

 

FIRST SCREEN 

Once the HERON DST software is installed the introductory screen opens (Figure 3). For proceeding 
and working with the HERON DST software the user needs to press the button on the left with the 
title “Decision Support Tool”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: First screen for HERON DST Software. 

The user sees on the right the logo of the project HERON (Grant Agreement No. 649690), the funding 
authority and the partners. More information about the HERON project is available at: http://heron-
project.eu/ 
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SECOND SCREEN 

The second screen opens and the user sees on the right the flow diagram of the HERON DST software 
that reflects briefly the whole concept of the DST. 

The developed HERON DST software has two sectors (Buildings and Transport). It is designed in such 
a manner that the user can include additional sectors as well (see relevant chapter).  

The sets of barriers for each sector are the ones presented in the “Methodology” and the 
“Implementation” part. New barriers or changes in the names of the existing ones are feasible. 

As mentioned in the “Methodology” and the “Implementation” part, barriers are linked with the EE 
technologies. Under this HERON DST Software version, these technologies/actions are seven for the 
buildings sector and five for the transport sector. 

 

Figure 4: Second screen of the DST software. 

If the user intends to make any changes in the existing sectors, the set of the barriers or in the 
technologies, this is the point to insert those changes. For making the changes, the user can use 
“Windows Notepad”, “Notepad plus plus”, “Foxe” or any other available XML editor. For MAC users 
they will need to use the “Text Edit”. Once these changes are done the user can proceed with the use 
of the HERON DST software. 
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Figure 5: Flow diagram for the HERON DST software. 
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Windows Notepad 

The user checks that the “Windows Notepad” is available by opening the programs of his/her 
computer. If yes, then the user selects “Windows Notepad” from the available list of programs on 
his/her computer. Details of how to use it are in the last chapter of this manual. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Windows Notepad. 

Once the user selects to make changes with the “Windows Notepad”, he/she opens the “Windows 
Notepad”, moves the mouse to the Tool bar and selects “File”. Then he/she locates the folder of the 
HERON DST software, opens the folders until he/she reached the xml file that intends to modify. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Using “Windows Notepad” to modify xml files. 
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XML Notepad   

If the user does not find the “Windows Notepad” convenient for making the modifications that 
he/she wants another available software is the XML Notepad, which can be downloaded free from 
the link: https://xmlnotepad.codeplex.com/ 

Figure 8: Downloading the XML Notepad. 

The user will press on the “downloader installer” and a new window opens that allows to proceed 
with the downloading. The new window also quotes that for using the “xml Notepad”, “.NET 4.0” is 
required. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Downloading XML Notepad. 

 

https://xmlnotepad.codeplex.com/
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Notepad plus plus 

Another software that can be used is the Notepad plus plus that is available at: https://notepad-plus-
plus.org/ 

Figure 10: Downloading Notepad plus plus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
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1 

2 

EVALUATION OF THE BARRIER IMPACT 

A new window opens and the user can start working in quantifying the impact of the barriers. Two 
sectors are available for this version. The software starts with the building sector.  The user has the 
option to select with which of the two available two sectors (buildings and transport) he/she will 
work (Point 1 in Figure 11). Depending on the selected sector a different set of barriers appears in 
the list on the left (Point 2 in Figure 11). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Evaluating the barriers impact. 

The evaluation starts with the groups of barriers, ie comparison among “Social-Cultural-Educational”, 
“Economic” and “Institutional”. The user selects which two groups to compare each time.  

Figure 12: Selecting the groups for pair wise comparison. 
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The user can select the two groups from the drop boxes under the appearing matrix or by placing the 
cursor on the cell that he/she wants automatically the pair appears. Once the user has selected the 
two groups that he/she will compare, he/she can be assisted by: 

a. On the top left and under “Help”, the user can find the “Scale Info” and the “Flow chart”. By 
selecting the “Scale Info” a new window appears with all the information about the AHP 
scale for assigning intensities. 

Figure 13: AHP scale. 

b. Under the two drop boxes that allow the selection of groups to be compared, there is a 
button titled “Conditions’ Info”. If the user clicks with the mouse on it, a new window 
appears with all the information about the conditions that the user needs to take into 
account for proceeding with the comparison and understanding which group is more 
important compared to the other one. The conditions serve as guidelines for understanding 
which intensity (from the AHP scale) is more appropriate in describing the relationship 
between the two compared groups. 
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Figure 14: Conditions’ info for assisting the user. 

Once the user decides which is the most appropriate intensity to assign, he/she moves the mouse to 
the scale underneath the two drop boxes for selecting the groups and selects the intensity he/she 
wants. 

 

Figure 15: Assigning the appropriate intensity. 
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If the user is certain for his/her selection, presses the button “Set” and the value is placed in the 
respective cell of the AHP matrix, while the cell representing the reversal comparison is also filled 
automatically (see Figure 16).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: Filling the AHP matrix. 

The user continues until the whole AHP matrix is filled (Figure 17). Then the user presses the button 
“Calculate Weights” and the column “Weight coefficients” is filled with numbers, while 
simultaneously the user can see on the right if his/her decisions result to consistent outcomes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17: Filled AHP matrix. 
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Figure 18: Outcomes for the first pair wise comparison. 

If the consistency test shows that the calculated weigh coefficients fulfil the mathematical condition 
set by the Saaty’s approach, the user will see the outcome of these calculations with green color 
under the “YES” part. Then the user needs to “Accept” the outcomes by clicking the button “Accept”. 
The calculated weight coefficients are saved and the user can proceed to the next level and compare 
the respective objects with the same manner. 

If the consistency test fails to fulfil the required mathematical condition, the user will see the 
outcome in red color under the “NO” part. Then the user will need to change some of the intensities 
so as to reflect better the importance among the compared objects. The user can also proceed – 
even if the consistency test fails – but he/she needs to be aware that the outcomes are not robust. 

Once the user accepts the calculated weight coefficients a message appears informing him/her how 
to proceed. After accepting the calculated weight coefficients, the user cannot make any changes.  

For matrixes 2x2 the consistency test is not calculated. The user will insert the preferred intensities, 
press the “Calculate Weights” button, have the results, “Accept” them and proceed. 
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Figure 19: Message for moving to the next level. 

Figure 20: Pair wise comparisons at the next level. 

 

As the user moves from one level to the other he/she will see on the left with Bold letters and with 
green “√” the levels for which the weight coefficients were calculated (Figures 21 and 22). The 
barriers for which the weight coefficients are not calculated will remain in grey color. When the user 
has completed all the necessary pair-wise comparisons he/she will be able to move to the next 
window. 
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Figure 21: Unlocking levels. 

After filling in the last AHP matrix for the group of the “Institutional” barriers and having the weight 
coefficients calculated the HERON DST software informs the user that the next step is to work with 
incorporating the barriers impact in the energy efficient modelling (Figures 22 and 23). The user may 
decide to work with the transport sector before proceeding with the “Incorporation of barriers 
impact on set targets”. 

Figure 22: Completion of the evaluation of the barriers impact. 
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Before moving to the next window the user can save the work that was done for the barriers of the 
sector. The user opens at the top left the “File” and saves the work in a file with a name that he/she 
chooses (Figures 22 and 23). 

 

Figure 23: Saving performed work for barriers impact. 
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INCORPORATION OF THE BARRIER IMPACT IN ENERGY MODELLING 

After calculating all the necessary weight coefficients, the HERON DST software unlocks the button 
that is on the top left of the opened window (Figure 24). The user clicks with the mouse on it and a 
new window opens (Figures 24 and 25).  

Figure 24: Moving to the next procedure. 

Figure 25: Incorporation of the barriers impact in the assumed targets. 

The user needs to define the framework under which he/she will work. So, this requires the 
specification of:  
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1. The country. The user can select among the seven countries that participate at the HERON 
project (Figure 26).  
 
 

 

 

 

Figure 26: Selection of country. 

2. The sector. Since the user has been working with the barriers that concern the building 
sector, this sector appears in No. 2, but if the user intends to work with one of the two sub-
sectors he/she can select it respectively (Figure 27).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure 27: Selecting sector. 

3. The type of the assumed target. The user has two options:  
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A. to work with an assumed general target. This general target concerns the sector as 
a whole in the case that there are no detailed data per technology or if the user does 
not work with each technology separately but using the whole set of EE technologies 
for the development of the scenarios (Figure 28). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure 28: Working with the general target. 

The meaning of the term “target” includes for the HERON DST Software any 
assumption or expected target about:  

i. the reduction of final or primary energy consumption in a future year (ie 2020 
or 2030) compared to a base (or reference) year (in %); 

ii. the increase of of final or primary energy consumption in a future year (ie 
2020 or 2030) compared to a base (or reference) year (in %); 

iii. the amount of assumed or expected energy savings in a future year 
(expressed in KWh, MWh or Mtoe); 

iv. the assumed or expected penetration of a technology or action that results in 
energy savings (in %); 

v. the assumed or expected amount of final or primary energy consumption in a 
future year (expressed in KWh, MWh or Mtoe). 

After setting the assumed general target, the user needs to specify with which 
technologies/actions he/she assumes that this target (the target that he/she set in 
the software) will be achieved.  The message in red “No selection” refers to the fact 
that the user has not yet selected any technologies/actions. 

The HERON DST offers two options to the user about technologies/actions:  

a. to select specific technologies/actions out of a set of available technologies/actions 
(that the country has been promoting or the national market prefers – based on 
official information) (Figure 29). The user – under this option - can select all available 
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technologies/actions or only those that concern the scenarios that he/she will 
develop or  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 29: Selection of available technologies/actions for the specific country. 

b. to use the “recommended” by the DST best combination of technologies/actions 
that are more likely to deliver the assumed general target (Figure 30). The number of 
the technologies that can form such combinations are the number of the available 
technologies minus 1. If the user intends to use all available technologies this option 
is under the previous option, the “Select”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 30: Best combination of technologies/actions. 



WP 3, Deliverable 3.2  HERON Contract no: 649690 

 

Forward-looking scenario analysis of energy efficiency policies in EU countries p. 33 of 57 

 

 

Under the “Best Combination” the HERON DST provides to the user with the combinations of 
the national available technologies/actions and recommends the one that has the larger 
number of common barriers and the lowest total barrier impact (Figure 30). The user can 
decide to use the combination that he/she prefers by clicking with the mouse on No. 1, 2 or 
3. If the technologies/actions do not have any barriers in common, then the HERON DST will 
not provide any recommendations and it is up to the user to decide what 
technologies/actions to use.  

Now the user can press the “Calculate” button. The result shows how the assumed general target is 
reduced due to the Total impact of the barriers that are linked with the technologies that the user 
decided to work with (either from the “Select” or the “Best combination” option) (Figure 31). 

Figure 31: “Calculate” outcome. 

The user has now two options to proceed: 

A. To decide to “Reset” the target. The HERON DST software calculates and shows to the user 
the value that he/she needs to insert in the Energy Efficiency modelling (for instance in LEAP) 
so as to achieve the assumed or expected target (having in this way the desired outcomes ie 
GHG emissions reduction, achievement of the amount of energy savings etc) under the 
impact of the existing set of barriers. The result is higher than the set target due to the need 
to overcome the total impact of the barriers without introducing any new policy instruments. 
If the user does not accept this value, by pressing the “Calculate” button the user sees again 
the previous result (Figure 32). 
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Figure 32: “Reset” option. 

B. To decide to proceed with “Minimization”. Under this option the user decides that the 
assumed general target remains the set one and he/she is exploring possible options to 
achieve it through the minimization of barriers. So, the user decides which barriers will have 
a decreasing impact on the assumed general target if they are confronted with new policy 
instruments or by modifying properly existing ones.  

A new window opens and the user will need to specify his/her preferences (Figure 33).  

Under the first option “Select barrier” the user may choose the barriers that he/she wants 
out of a list that shows all the barriers due to the “Selected technologies/actions” or the 
“Best Combination”.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 33: “Minimization” option. 
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Under the “Common barriers” the user may select those barriers that he/she prefers out of a 
list that shows the common barriers of all the selected technologies/actions. 

Under the “All common barriers” the user may select immediately the minimization of all 
the barriers that are common for all the available technologies/actions.  

The user needs also to express his/her preferences about the time (in years) within which the 
impact of the barrier will be reduced. 

By pressing the “Minimize” button, the user sees on the right under the “Results of 
Minimization” the Total impact of the barriers on the assumed general target (Figure 37). The 
results display the time evolution of the assumed general target if the selected by the user 
barriers are minimized during the set by the user time period. 

The same rationality is followed for “Select” and “Best combination” (Figure 34). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 34: Outcomes for “Minimization” (best combination). 

 

A pop-up window appears after pressing the “Minimize” button to inform the user about the 
need to save the results if he/she considers them worth to be used (Figure 35). 
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Figure 35: Outcomes for “Minimization” (selected technologies/actions). 

B. to work with assumed targets per each specified technology. This option concerns 
the targets that the user is able to assume about each of the available 
technologies/actions that concern the under-study sector. The user has enough data 
to be able to assume the expected penetration of the available technology/action. 
The HERON DST software has included in total seven such Energy Efficient 
technologies3/actions for the building sector. For the transport sector, there are five 
available technologies and practices. The number is restricted each time to the 
technologies and actions/practices that are available in the examined country.  
If the user needs to add a new technology/action the HERON DST Software if flexible 
on this. The user needs to follow the instructions of another chapter in this manual 
and make the required modifications. 
 

 
 

 

 

 

 

 

 

 

 

                                                      

3 These can be groups of technologies that concern a specific activity of the sector. For example, efficient 
heating may concern for the user all available energy efficient technologies that are used for heating and 
according to the developed scenario or sub-scenario will lead to energy savings.  
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Figure 36: Specific Technologies/Actions Penetration targets. 

Once the user selects this option a new window opens with the available technologies for the 
country. The user may “Select” the technologies with which he/she intends to work with (Figure 36).  

There is again the option “Best combination” under which the user will be informed which 
combination of these technologies is more promising in delivering the assumed penetrations. 

The user sets for each technology/action the targets he/she assumes or expects (again following the 
same meaning as presented previously). 

Figure 37: Assumed targets for specified technologies after considering the barriers impact. 
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Again, the user has two options (Figure 37):  

a. to “Reset” the assumed target for the specified technology or  

b. to proceed with the “Minimization” of the barriers that are linked with the specific 
technology.  

Under “Minimization” the user has three options to examine (Figure 37):  

a. the minimization of the barriers for the under-study technology/action without considering 
the barriers impact on the other available technologies/actions that he/she has selected 
(Figure 38); 

Figure 38: Minimization options for the specified technologies/actions. 

b. the minimization of the barriers for the under-study technology/action but also having 
results of how his/her preferences affect the other technologies/actions as well (Figure 39); 
The HERON DST Software shows which other technologies/Actions are affected and how. The 
user can see the impact of his/her preferences on the previously set targets. 
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Figure 39: Minimization outcomes for specified technologies that have common minimized barriers. 

c. the minimization of all common barriers among all available technologies/actions. If there 
are no common barriers among all available technologies/actions, no result appears. 

Figure 40: Minimization outcomes for available technologies and their common barriers. 

Once the user has finished his/her work, all outcomes can be saved in an Excel file. The content of 
this file will be used in the Energy Efficiency modelling (Figure 41). The user has also the option to 
open and see the outcomes (Figure 42).  
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Figure 41: Saving the conducted work for the Energy Efficient Modelling part. 

Figure 42: Opening the saved work. 

However, the user needs to be careful and remember to save each time the outcomes of the option 
that he/she has examined. If the user makes changes to the options (ie from barriers that do not 
affect other technologies to barriers that might affect them), the previous results will not be saved 
only the ones that are in front of him/her.  
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Figure 43: Excel outcomes. 
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INSERTING NEW SECTOR, BARRIER, TECHNOLOGY 

 

Using Windows Notepad  

The user opens the folder that contains the HERON DST software. There are three folders with the 
names “sectors”, “technologies”, “utils”. If changes are to be made in for the sectors, the user selects 
the folder “sectors” and double clicks on it. The folder contains two folders with the names “images” 
and “xml”. The user selects “xml” and double clicks on the respective folder. The folder contains two 
xml files, one for the building sector and one for the transport sector. The user opens the files he/she 
wants by selecting the “Windows Notepad”. 

 

Figure 44: Using “Windows Notepad” to change the sector. 

If the user intends to include a new sub-sector, he/she needs to go at the last sub-sector, copy three 
lines (one that has the name of the sector and one after it). For example 

<sector> 

      <name>Tertiary Sector</name> 

    </sector> 

The copied part is quoted in the xml file for the building sector, right after the least sector. The user 
needs to remember that the change starts with <sector> and ends with a </sector> (or <barrier> and 
</barrier>). 
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Figure 45: Using “Windows Notepad”. 

Apart from sectors the same procedure is followed for technologies, countries and units. 

 

Using XML Notepad  

The starting procedure is similar to the previous one. The user opens the XML Notepad and locates 
the file that he/she intends to modify (Figure 46). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 46: Using “XML Notepad”. 
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This editor might be more convenient since the user can understand better the structure of the AHP 
tree ie the groups of the barriers, their sub-groups and the barriers under each group or sub-group. 
The user changes the names on the right or adds the new element (Figure 47). 

Figure 47: Representation of the xml file with the XML Notepad. 

 

The inclusion of a new element is performed as follows. The user move the mouse on one of the 
elements he/she intends to create. If it is a barrier, the mouse is placed on one barrier (Figure 48). 
The user clicks the right button of the mouse and selects from the windows that opens the “Copy” 
option (Figure 48). 

Then he/she places the mouse on the upper level and pastes the element. After that the user can 
make the necessary modifications and adjust the new element accordingly (Figure 53 and 54). The 
user works after double clicking on the right part of the screen. 

If there is any error in the xml file by opening the XML Notepad the user will be informed where the 
error is and will be able to correct. If the user opens the HERON DST Software without checking the 
modified file the software will work with the default files. 
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Figure 48: Copying the element. 

Figure 49: Pasting the element. 

 



WP 3, Deliverable 3.2  HERON Contract no: 649690 

 

Forward-looking scenario analysis of energy efficiency policies in EU countries p. 46 of 57 

 

 

 

 

Figure 50: New element created. 

 

Figure 51: Modifications on the right part. 
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CONNECTING DST OUTCOMES WITH ENERGY MODELLING 

Scenarios 

The main assumptions of scenarios, for buildings and transport sectors, concern the penetration of 
technologies, the adoption of measures and the implementation of the respective policy instruments 
that support the exploitation of technologies and the achievement of measures.  

All EE scenarios reach the horizon of 2030 and all types of assumed targets (concerning shares of 
specific technologies or general targets (overall reductions of energy consumption, energy savings 
etc)) are aligned with EU 2030 targets for energy savings and CO2 emissions.  

Six (6) sub-scenarios for buildings (residential and tertiary), can be developed, each of which 
concerns an assumed specific level of penetration for one technology/measure/action (for instance 
in LEAP). The sub-scenarios may be the following: 

1. Efficient heating: This scenario focuses only on the penetration of heat pumps (such as air-to-
air, water source, and geothermal) and on highly energy efficient heating systems (such as 
new or maintained oil systems with high performance, central heating systems with natural 
gas etc.) in existing buildings (single-family, multi-family, tertiary).  

2. Building shell improvement (building fabric upgrade): This scenario focuses only on the 
improvement of insulation in existing buildings (single-family, multi-family, tertiary). This 
scenario decreases the energy intensity of the space-heating for all housing types of the 
existing building stock. 

3. Efficient cooling: This scenario focuses only on the penetration of highly energy efficient air-
conditioning (A, A+, A++) in existing buildings (single-family, multi-family, tertiary). 

4. Efficient appliances: This scenario focuses only on the penetration of highly energy efficient 
appliances (A, A+, A++) in existing buildings (single-family, multi-family, tertiary) including 
cooking devices and water heaters. 

5. Efficient lighting: This scenario focuses only on the penetration of LED in existing buildings 
(single-family, multi-family, tertiary). 

6. Application of BEMS: This scenario focuses only on the penetration of BEMS that leads to 
energy savings in space heating and lighting and ensures better functioning of building 
installations where applicable (single-family, multi-family, tertiary). 

Then the developed scenarios are the following: 

1. EE - B0: the combination of all developed sub-scenarios into one (1) EE scenario that should 
lead to at the maximum potential of energy savings (or reduction of energy consumption) 
compared to BAU scenario, without using DST, 

2. EE - B1: the combination of all developed sub-scenarios into one (1) EE scenario using the 
actually expected levels of penetration, derived from DST, 

3. EE - B2 up to EE – B4: the three (3) best combinations of technologies/measures (ie of the 
sub-scenarios) with the higher penetration levels after the minimization of barriers. 
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How to insert from the produced Excel file the DST outcomes into LEAP 

Under the LEAP tree, the user selects the Branch at which the DST outcomes need to be inserted. 
Then the user selects from the “E-Builder”, the “fx function”. A new window opens and the user 
selects under “Parameter 1”, the Excel file from which the DST outcomes will be inserted. The Excel 
file with the DST outcomes needs to be in the same folder with the Excel file of LEAP (which is in the 
LEAP Areas folder). The user specifies the Excel range that needs to be used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 52: Connecting with the Excel file that has the DST outcomes. 

 

Figure 53: Connecting DST outcomes with LEAP. 
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FREQUENTLY ASKED QUESTIONS 

 
1. Question: What is the role of intensities? 

Answer: Intensities are the numbers of the AHP scale that are used to determine the level of 
significance of one object (in this case) barrier over the other. For selecting the appropriate 
intensity, the user needs to have in mind a structured way of comparing the two objects. The 
conditions that are included for each level of the AHP tree intend to facilitate the users of the 
DST software. 

 
2. Question: What to do if consistency test fails? 

Answer: If the Consistency test fails to fulfil the condition that 0 < CR* < 0.10, the user will 
need to reconsider the inputs at the respective matrix. By making changes and understating 
better the differences between the objects and being more sure about the assigned 
intensities, the condition will be fulfilled.  

 
3. Question: How to add countries? 

Answer: As the procedure for adding sectors, barriers and technologies. The folder 
“technologies” contains the xml files that concern countries. The user copies one of these 
files and modifies accordingly using the recommended xml editors. 

 
4. Question: Why does the user does not see the results of all of his/her examined options? 

Answer: The user probably did not save the outcomes of the examined option. The user 
needs to remember that the HERON DST software saves each time the currently displayed 
results. 

5. Question: Why CR* is not accepted when it equals to zero? 

Answer: When CR* is equal to zero, that means that the respective matrix is perfectly 
consistent. But due to the argument that decision-makers do not normally make “perfect” 
judgements, the value was not accepted (Alonso J.A., Lamata T., 2006).  However, if the user 
considers his/her inputs reflect perfect consistency, by pressing the “Accept” button, the 
values are accepted and used for the subsequent steps of the HERON DST Software.  

6. Question: Why minimization is based on the selection of barriers and not of policies? 

Answer: Barriers are preventing the achievement of energy savings or create difficulties for 
the penetration of energy efficient technologies/actions. The user minimizes those barriers 
that according to his/her judgment will allow/facilitate the achievement of the assumed 
targets (policy assumptions). Once he/she sees the outcomes he/she can then decide which 
policies are more suitable to be used for minimizing the selected barriers and promote at the 
same time the energy efficient technologies/actions. In this way, the scenario includes those 
policies that are expected to be more effective in reaching the assumed targets (policy 
assumptions). 
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ANNEX 1: NAMES OF BARRIERS IN SOFTWARE 
 

Building sector 

Type Name of barrier 

Social Social group interactions & status considerations 

Social Socio-economic status of building users 

Social Strong dependency on neighbors (multi-family housing) 

Social Inertia 

Social Lack of Commitment -motivation of public social support 

Social Rebound effect 

Cultural  Lack of interest/low priority/Undervaluing ΕΕ 

Cultural  Customs-habits-relevant behavioural aspects 

Cultural  Bounded rationality/Visibility of ΕΕ 

Cultural  Missing credibility-mistrust in technologies/contractors 

Educational  Lack of experienced professionals, trusted information  

Educational  Lack of awareness on savings potential, technologies, EE 

Economic Lack of any type of financial support  

Economic High costs and risks  

Economic Payback expectations/investment horizons 

Economic Misleading prices (energy /fuel/tariffs) 

Economic Unexpected costs 

Economic Financial crisis/Economic stagnation 

Economic Embryonic or poorly developed markets 

Institutional Split Incentive(s) 

Institutional Legislation issues  

Institutional Building stock characteristics and special issues 

Institutional Poor compliance - Performance gap/mismatch  

Institutional Lack of data/information-diversion of management  

Institutional Problematic implementation network/governance framework  

Institutional Disruption/Hassie factor 

Institutional Security of fuel supply 
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Transport sector  

Type Name of barrier 

Social Low satisfaction/lack of trust for public transport 

Social Concerns on reliability/Hesitation to trust new technologies 

Social Socio-economic status of users  

Social Suburbanisation trends/Low density 

Social Mobility problems  

Social Inertia 

Cultural  Car-symbol status & group influence 

Cultural  Habit/social norm of driving-car ownership & use 

Cultural  Cycling is marginalized 

Cultural  Buyer attitude /Bounded rationality 

Educational Lack of knowledge/information on EE transport 

Educational Low/Limited awareness – environmental sensitivity on EE  

Educational Confusion on car-fuel costs – Negative perception 

Educational Lack of certified and experience staff  

Economic Lack or limited finance/ incentives  

Economic Limited infrastructure investment for public transport 

Economic Low purchasing power of citizens/Financial crisis 

Economic High costs  

Economic Payback period /low economic viability 

Economic Negative role of Investment schemes/employee benefits  

Institutional lack of integrated governance/entities-fragmentation/bureaucracy 

Institutional Lack of EE in Government Agenda/priorities/coordination 

Institutional problems with infrastructure/public transport services  

Institutional Lack or limited policies on EE transport issues  

Institutional Limited/complex funding procedures  

Institutional Lack of policy support (technological issues/research needs)  

Institutional Contradicting policy goals  

 


