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Message from the HERON Coordinator 

HERON (GA No. 649690), a Horizon 2020 financed project, under the title 
“A forward-looking socio-economic research on energy efficiency in EU 
countries” aims to provide a paradigm shift and facilitate policymakers of 
multi-level governance and market stakeholders in EU and abroad, to 
develop and implement effective energy efficiency policies in buildings and 
transport incorporating the end-users behavior. 
The first Special Edition of HERON project presented the mapping of 
energy efficiency policies, technological trends and barriers linked with the 
end-users behavior in seven EU and one associated to EU countries. It 
has also provided the outcomes of the questionnaire survey performed by 

HERON partners, concerning the impact of end-users behavior on Energy Efficiency (EE) 
policies and technologies, in buildings and transport. 
The present second Special Edition provides the promised “paradigm-shift” to policymakers that 
are interested to incorporate in their policy-making the impact of the end-users behavior. 
A methodology, based on the Analytical Hierarchy Process (AHP), allows the calculation of the 
total impact factor of the end-users behavioral barriers on the inputs in the EE scenarios. These 
impact factors allow the calculation of the deviation on the initial sets of values from the actual 
ones and explain the final deviation from the set EE target. Based on these outcomes the 
methodology provides also the optimum combination of inputs that allows the improvement of 
the actual final EE targets, under the examined behavioral patterns. Further improvement is 
accomplished through a multi-criteria analysis on the set of improved final EE targets. 
A software, under the acronym H-DST (HERON – Decision Support Tool), has been developed 
to facilitate policy makers to implement the aforementioned methodology into their policy-
making. 
The whole process has been presented and tested in workshops that were conducted in six EU 
and one associated to EU countries with the participation of policy makers and market 
stakeholders. 
In conclusion, the HERON project provides to policy makers a successful innovative tool that 
allows the incorporation of behavioral patterns demonstrated by end-users into EE policy 
making. 

 
 
 
 

Prof. Dimitrios Mavrakis 
Project Coordinator 
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Methodology 



 

Methodology 

Authors: Prof. Dimitrios Mavrakis, Dr. Popi Konidari, Anna Flessa

Throughout project activities, partners from 
each participating country developed a 
number of scenarios, targeting energy 
efficiency improvement, barriers mapping 
and assessing the scenarios’ results to 
conclude with an optimal scenario of energy 
efficiency, in the Buildings and Transport 
sectors. 
The methodology upon which were based 
the developing, running and concluding of 
scenarios is presented below. 
The need 
The efforts towards energy efficiency 
improvement, although a priority in 
decarbonisation, need to overcome 
significant barriers, strongly linked with the 
consumer behavior, in order to implement 
necessary strategies into energy modeling.  
HERON consortium, through project 
activities, identified a set of barriers linked 
with the behavior of end-users in two sectors: 
Buildings (residential and tertiary) and 
Transport (passengers and freight). These 
barriers were grouped into three main 
categories: i) Social – Cultural - Educational, 
ii) Economic and iii) Institutional. Each one of 
the identified barriers is created by end-users 
behavior and has a different impact / 
contribution in limiting the efforts of achieving 
energy savings, based on the fact that 
energy consumers exhibit different types of 
behavior / preferences against the efforts for 
promoting EE. 
The challenge 
The question to be answered, for covering 
the need, was how to quantify the barriers in 
numbers with each one expressing correctly 
the contributions. The need to have 
numerical inputs for the forward-looking 
energy efficiency modeling underlined the 
importance of having such an approach that 
quantifies barriers’ impact.  
In addition to that, the results in numbers had 
to be understandable by policymakers, in 
order to be able to work with the outcomes 

1 Concerning technologies and practices 

while designing effective energy efficiency 
policies and measures. 
The implementation of HERON developed 
Decision Support Tool (HERON DST) 
allowed the calculation of the barriers’ 
negative impact, created by the input the 
end-users behavior1 had, on forward looking 
energy efficiency scenarios and presented 
the deviation from the expected targets. 
HERON DST implementation not only 
covered the initial definition of negative input 
concerning barriers of energy efficiency set 
targets, but also covered the capacity to 
examine various combinations, allowing 
scenario analysis inputs’ optimization.  
HERON Desicion Support Tool (HERON 
DST) 
The barriers are compared through pairs and 
the importance of one barrier over the other 
is presented by the use of 1-9 scale. At the 
end of this comparison, the Impact Factor for 
each of the identified barriers is calculated. 
The Impact Factor is a numerical outcome, 
expressing the contribution of the concerned 
barrier in preventing the achievement of EE 
targets. 
The numerical outcomes, through 
mathematical expressions are incorporated 
into the initial developed scenarios’ inputs 
and HERON DST provides the deviation and 
diversification of the initially set targets, 
allowing correctional modification. 
HERON Scenarios description 
In parallel with the HERON DST 
development, partners from each 
participating country developed forward-
looking energy efficiency national scenarios, 
with time horizon the year 2030, concerning 
the building and the transport sectors. 
As described in Special Edition vol.1, the 
“Long-range Energy Alternative Planning” 
(LEAP) tool has been chosen to be used in 
the project. LEAP, developed by SEI’s U.S. 
Center, is an integrated modelling software 
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tool, widely used for energy policy analysis 
and climate change mitigation assessment. 
Each country prepared a LEAP dataset, 
representing the energy system of the 
country along with historical data. The 
respective assumptions for the scenarios 
were inserted into the dataset, along with the 
HERON DST outcomes. After running this 
dataset, results on final energy consumption, 
direct GHG emissions, NOX emissions, 
energy savings per capita and GHG 
emissions per capita for each scenario were 
available.  
The outcomes of LEAP dataset along with 
official information and outcomes from 
previous mapping activities were used for the 
evaluation of each scenario. 
Following the specific characteristics of each 
country, partners developed national 
scenarios for Buildings sector (residential 
and tertiary sub-sectors).  
Buildings sector common scenarios’ 
profiles were:   

• Business as Usual (BAU) scenario: It 
looks into current possible trends until 
2030 with policy measures / instruments 
already implemented. 

• Energy Efficiency (EE-B0) scenario: It 
reflects a forward-looking path towards a 
situation that is sought (to achieve the 
maximum possible amount of energy 
savings based on the national potential 
through a combination of technologies). 
It is the synthesis of six developed sub-
scenarios for buildings (residential and 
tertiary), each of which was assumed to 
have a specific level of penetration in 
LEAP for one technology / measure that 
was included in the WP2 survey. 
EE-B0 sub-scenarios: 
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).  

The combination of all developed sub-
scenarios into one scenario aimed to 
lead to at least 27% energy savings 
compared to BAU scenario, without 
taking into consideration the impact of 
barriers linked with end-users behaviour. 

• Energy Efficiency (EE-B1) scenario: It 
reflects the forward-looking path of EE-
B0 scenario but after incorporating the 
impact of the barriers linked with the end-
users behaviour. The existence of 
barriers prevents the achievement of this 
intended situation. With the use of the H-
DST, the deviation of this situation is now 
quantified in this scenario and reflected in 
its outcomes. 

• Energy Efficiency (EE-B2) scenario: It 
reflects the forward-looking path of 
improving the situation of EE-B1 
scenario, through the most promising 
combination of three technologies (for 
example, Building shell improvement – 
Efficient cooling – Efficient appliances). 
The H-DST allowed the recognition of 
this combination (higher number of 
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barriers among three technologies and 
lower impact of barriers). The situation 
was improved compared to EE-B1 
through the minimization of specifically 
selected (by the user) barriers linked with 
the “Building shell improvement” option 
that was considered as the priority option 
out of the three due to the larger number 
of its barriers. The minimization of the 
barriers – by using the H-DST - among 
which were also common barriers for all 
three technologies resulted in higher 
energy savings compared to EE-B1. 

• Energy Efficiency (EE-B3) scenario: It 
reflects the forward-looking path of 
improving the situation of EE-B1 
scenario, through the second most 
promising combination of three 
technologies (based on H-DST). The 
situation was improved compared to EE-
B1 and EE-B2 through the minimization 
of specifically selected barriers linked 
with one of the three technologies of this 
scenario. 

• Energy Efficiency (EE-B4) scenario: It 
reflects the forward-looking path of 
improving the situation of EE-B1 
scenario, through the third most 
promising combination of three 
technologies (again based on H-DST). 
The situation was improved compared to 
EE-B1, but not compared to EE-B2 and 
EE-B3 through the minimization of 
specifically selected barriers linked with 
one of the three technologies of this 
scenario. 

Transport sector common scenarios’ 
profiles:   

• Business as Usual (BAU) scenario: It 
looks into current possible trends until 
2030 with policy measures / instruments 
already implemented. 

• Energy Efficiency (EE-T0) scenario: It 
reflects a forward-looking path towards a 
situation that is sought (to achieve the 
maximum possible amount of energy 
savings based on the national potential 
through a combination of technologies). 
It is the synthesis of five developed sub-
scenarios for the transport sector, each 
of which was assumed to have a specific 
level of penetration in LEAP for one 
technology / measure that was included 
in the WP2 survey.  

EE-T0 sub-scenarios: 
1. Penetration of electric and hybrid 

vehicles in passenger and freight 
transport (where applicable); 

2. Eco-driving in freight and passenger 
transport; 

3. Modal shift in freight and passenger 
transport; 

4. Use of biofuels in freight and 
passenger transport; 

5. More efficient vehicles in passenger 
and freight transport. 

6. The combination of all developed 
sub-scenarios into one scenario 
again aimed to lead to at least 27% 
energy savings compared to BAU 
scenario, without taking into 
consideration the impact of barriers 
linked with end-users behaviour using 
H-DST. 

• Energy Efficiency (EE-T1) scenario: It 
reflects the forward-looking path of EE-
T0 scenario but after incorporating the 
impact of the barriers linked with the end-
users behaviour. The existence of 
barriers prevents the achievement of the 
intended situation of EE-T0. With the use 
of the H-DST, the deviation of this 
situation is now quantified and reflected 
in the results of this scenario. 

• Energy Efficiency (EE-T2) scenario: It 
reflects the forward-looking path of 
improving the situation of EE-T1 
scenario, through the most promising 
combination of three technologies / 
actions (for example, Electric and hybrid 
vehicles – Modal shift – More efficient 
vehicles) (based on H-DST). The 
situation was improved compared to EE-
T1 through the minimization of 
specifically selected – by the user - 
barriers linked with the “Electric and 
hybrid vehicles” option that was 
considered as the priority action out of 
the three due to the larger number of its 
barriers. 
The minimization of the barriers – by 
using the H-DST – among which were 
also common barriers for all three 
technologies resulted in higher energy 
savings compared to EE-T1. 
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• Energy Efficiency (EE-B3) scenario: It 

reflects the forward-looking path of 
improving the situation of EE-T1 
scenario, through the second most 
promising combination of three 
technologies / actions (based on H-DST). 
The situation was improved compared to 
EE-T1 and EE-T2 through the 
minimization of specifically selected 
barriers linked with the one of the three 
technologies of this scenario. 

• Energy Efficiency (EE-T4) scenario: It 
reflects the forward-looking path of 
improving the situation of EE-B1 
scenario, through the third most 
promising combination of three 
technologies (based on H-DST). The 
situation was improved compared to EE-
T1, but not compared to EE-T2 and EE-
T3 through the minimization of 
specifically selected barriers linked with 
one of the three technologies of this 
scenario. 

Assessment method towards best 
scenarios  
In order to proceed with results, each 
country’s scenarios outcomes were 
assessed, in order to highlight the optimal 
(most promising) scenario by sector and 
country. During the assessment, each 
scenarios’ policy mix was evaluated for its 
performance under the AMS method criteria 
/ sub-criteria.  
AMS is developed for evaluating climate 
policy instruments or policy mixes. It is the 
combination of three standard multi-criteria 
methods: the Analytical Hierarchy Process 
(AHP), the Multi-Attribute Utility Theory 
(MAUT) and the Simple Multi-Attribute 
Ranking Technique (SMART).  
The assessment outcomes indicated the 
weaknesses and the strengths of each 
scenario and concluded with the most 
effective one for each sector per country 
according to its national framework. 
The method consists of four basic steps, as 
presented below, consistency and 
robustness tests are performed within the 
relevant steps. 
Step 1: Criteria-tree creation. The first level 
concerns the primary objective of all climate 
policy mitigation instruments. The goal of 
these instruments is to be effective in 
delivering the Energy Efficiency targets 

(contributing in mitigating climate change 
through GHG emissions reductions). The 
second level includes three criteria, 
environmental performance, political 
acceptability and feasibility of 
implementation.  
Step 2: Criteria weight coefficients 
determination. Each criterion / sub-criterion 
has a different significance for climate policy. 
Its weight coefficient is determined by the 
potential user of the method using the AHP 
procedure.  
Step 3: Instrument’s performance grading. 
The instrument’s performance on a specific 
sub-criterion is graded through MAUT utility 
functions – one for each sub-criterion - if 
there are credible and available data. In the 
case that there are no credible and available 
data, the performance of the instruments on 
a specific sub-criterion is graded using 
SMART instead of MAUT.  
Step 4: Grades calculation. It uses a 
mathematical equation that provides overall 
evaluation. Within the frame of HERON 
project, the AMS outcomes showed which 
scenario is more likely to be effective in: i) 
overcoming barriers linked with the end-
users behavior; ii) promote efficiently enough 
the combination of three EE technologies / 
measures out of a set of six based on the 
national framework, and iii) achieving the 
accepted deviations from the expected 
targets. 
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7 national cases



 

Bulgaria 

National case composed by the Black Sea Energy Research Centre 
Author: Angel Nikolaev 

Energy efficiency scenarios in the 
building sector 

The study for Bulgaria covers two types of 
buildings – residential and public. While in 
residential buildings all energy uses 
(heating, cooling, lighting, cooking, etc.) are 
considered, in public buildings only space 
heating has been taken into account. 
Given that Bulgaria has not set up country-
specific and sector-specific energy demand 
targets for 2030, the assumption that the EU 
energy saving target of 27% applies to all 
countries and sectors alike in this case 
would result in national energy consumption 
of maximum of 2 264 ktoe for the residential 
sector and 204 ktoe for the public buildings 
space heating. 
Bulgaria has Greenhouse Gas (GHG) 
emission target for non-ETS sectors, such 

as transport (except for aviation and 
international maritime shipping), buildings, 
agriculture and waste. For 2020, the target 
is to limit GHG emissions to no more than 
120% of those in 2005. Additionally, the 
European Commission has proposed to 
Bulgaria to adopt a 2030 target limiting GHG 
emissions to the 2005 levels. Neither target 
is differentiated by sector. 
The studied scenarios are built around 
specific penetration levels of the following 
technologies: 

• Building shell improvement; 
• Efficient heating; 
• Efficient air-conditioning; 
• Efficient appliances; 

• Efficient lighting. 

Table 1: Policy instruments and barriers for the different scenarios for the buildings sector in 
Bulgaria 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-B0 

• Regulatory restrictions and taxation for 
incandescent lighting 

• Soft loans and grants for building envelope 
measures, heating, air-conditioning 

• Information campaigns 
• Obligations for % renovated buildings and 

replacement of polluting heating systems 
in public buildings 

• Energy saving obligations in public 
buildings 

Almost all of the existing 27 barriers are 
addressed, but to a very low extent 
The effect of the barriers is ignored in 
this scenario 

EE-B1 Same as for EE-B0 Almost all of the existing 27 barriers are 
addressed, but to a very low extent 

EE-B2 

EE-B1 instruments plus: 
• Wider availability of financial incentives 

for building envelope, heating and air 
conditioning 

• Fiscal incentives for building envelope, 
efficient heating and air-conditioning; 
lower property tax 

Split incentives 
Socio-economic status of building 
owners 
Strong dependency on neighbors 
Poor compliance 
Lack of financial support 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

• Regulation of owner – tenant relationship 
in case of renovation 

• Stricter legislative requirements for 
renovation and stricter control (i.e. 
penalties) of compliance 

• Transparent selection of renovation 
companies 

Legislation issues 
High costs and risks 
 

EE-B3 

EE-B1 instrument plus: 
• Training / certification of designers and 

installers of heating systems 
• Improved energy tariffs (removal of 

subsidies, inclusion of externalities) 
• Wider availability of financial incentives 

for efficient heating, lighting and air-
conditioning 

• Fiscal incentives: lower property or 
income taxes 

Lack of experienced professionals 
Lack of financial support 
Misleading prices 

EE-B4 

EE-B1 instruments plus: 
• Wider availability of financial incentives 

for building envelope, lighting and 
appliances 

• Fiscal incentives for building renovation 
and efficiency appliances: lower 
property/income taxes 

• Regulation of owner-tenant relationship in 
case of renovation 

• Stricter legislative requirements for 
renovation and stricter control (i.e. 
penalties) of compliance 

• Transparent selection of renovation 
companies 

Split incentives 
Socio-economic status of building 
owners 
Strong dependency on neighbors 
Poor compliance 
Lack of financial support 
Legislation issues 
High costs and risks 

 

Figure 1: Bulgaria; 2030 buildings energy 
consumption, Mtoe 

 

 

Figure 2: Bulgaria; 2030 buildings direct CO2 
emissions, MtCO2eq 
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Table 2: Scenario performance for the buildings sector of Bulgaria according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0 5,57 1,92  

EE-B0 16,80 19,48 1,84  

EE-B1 5,39 11,96 1,84  

EE-B2 5,79 20,72 1,21 1 

EE-B3 5,40 18,44 1,27 2 

EE-B4 5,42 20,19 1,57 3 
 
The best scenario in the buildings sector 
(EE-B2) is based on the minimization of all 
barriers relevant to “Building shell 
improvement”, as well as on the effect of 
that minimization to “Efficient heating” and 
“Efficient air-conditioning” technologies. 
The modelling shows that through this 
scenario the following results by 2030 could 
be achieved: 

• 26,9% of the existing single- and 29,6% 
of the multi-family buildings have high 
energy performance (compared to 22% 
and 24% respectively in BAU); 

• 53,0% of the existing low-performance 
public buildings renovated (compared to 
40,4% in BAU); 

• 9,3% of the dwellings switch from direct 
use of electricity to electrical heat 
pumps; shares of oil and direct use of 
electricity in public buildings decrease 
by 9,3% and 5,6% respectively and are 
equally replaced by electrical heat 
pumps and biomass; 

• 59,6% average efficiency of biomass 
and coal fired heating technologies 
(compared to 54% in BAU); 

• The average COP of air conditioners 
gradually increases to 3,96 (compared 
to 3,2 in BAU); 

• 33,7% of the dwellings switch to 
induction stoves (compared to 10% in 
BAU), 23,7% - to tankless water heaters 
(compared to 10% in BAU), and 7,9% 
reduced energy consumption of other 
appliances compared to BAU; 

• 63,6% LED (compared to 30% in BAU). 

As mentioned above, this scenario 
promotes mainly “Building shell 
improvement”. The particular policy 
instruments assumed in this field are, as 
follows: 

• Combination of soft loans and grants for 
the renovation of residential buildings. 
The grant share shall gradually 
decrease (e.g. from the current levels of 
100% to 25% by 2030, keeping 100% 
grant only for the low-income families in 
multi-family buildings); 

• Regulation of owner-tenant relationship 
in case of renovation: each has to accept 
the renovation request of the other and 
there is a legal specification of the effect 
on the rent; 

• Higher energy class renovation required 
by the legislation and financial 
programs; 

• Stricter control (i.e. penalties) of 
compliance; 

• Information campaigns for residents 
about energy and environment, financial 
programs, technological solutions; 

• Transparent selection of renovation 
companies by public authorities; 

• Regulatory obligations for the share of 
renovated public buildings for public 
owners. 

Some of these policies are extended to 
cover also “Efficient heating” and “Efficient 
air-conditioning” technologies, in relation to 
the scope of the scenario. 
The table with AMS scores shows that this 
scenario has the highest score in Political 
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acceptability and second highest (next to 
EE-B0 scenario that is not ranked) in 
environmental performance. 
Although this scenario has the highest rating 
among all minimization scenarios, it 
achieves on average only 43% of its targets, 
compared to BAU, not only because it 
addresses very few barriers, but also 
because the level of minimization of these 
barriers is not very high. The scenario 
achieves 10,6% energy savings compared 
to BAU and 27,8% energy savings 
compared to EU PRIMES reference 
scenario. The 2030 GHG targets are 
exceeded. 

Energy efficiency scenarios in the 
transport sector 
The Bulgarian study considers all 
transportation modes. 

Due to the lack of country-specific and 
sector-specific energy demand targets for 
2030, it is assumed that the EU 27% energy 
saving target is applied to all countries and 
sectors, so the energy consumption of the 
transport sector in the country would amount 
to the maximum of 3 602 ktoe. 
The GHG emission targets for the non-ETS 
sectors were reviewed in the previous 
section. 
The studied scenarios are built around 
specific penetration levels of the following 
technologies in passenger and freight 
transport: 

• Electric and hybrid vehicles; 

• Eco-driving; 

• Modal shift; 

• Use of biofuels; 

• More efficient vehicles. 

Table 3: Policy instruments and barriers for the different scenarios in the transport sector of 
Bulgaria 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-T0 

• Tax levy for EVs, PHEVs, HEVs 
• Higher taxation for polluting vehicles 
• Development of electric charging 

infrastructure 
• Training on economical driving 
• Mandatory feedback equipment in freight 

road transport 
• Information campaigns (cycling walking, 

carpooling, rail advantages, EVs, 
efficient vehicles) 

• Development of rail, cycling and walking 
infrastructure 

• Biofuel blending obligations for fuel 
suppliers 

• Public tendering rules favouring efficient 
vehicles 

Almost all of the existing 27 barriers are 
addressed, but to a very low extent 
The effect of the barriers is ignored in this 
scenario 

EE-T1 Same as EE-T0 Almost all of the existing 27 barriers are 
addressed, but to a very low extent 

EE-T2 

• Extended introduction of EE-T0 policy 
instruments, especially related to modal 
shift 

• Ensure higher quality and better 
organization of the public transport 

• Government sets ambitious EE targets 
for transport 

Problems with infrastructure/public 
transport services 
Limited policies on EE transport 
Habit/social norm of driving – car 
ownership and use 
Lack of finance/incentives 
Low priority of EE in the State policy 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

Low satisfaction/trust in public transport 
Low purchasing power of citizens 

EE-T3 

• Extended introduction of EE-T0 policy 
instruments, especially related to 
economical driving, biofuels and 
electrical vehicles 

• Implementation of best-practice norms 
for fuel consumption in passenger and 
freight transportation companies 

• Promotion of 100% biofuel vehicles 

Socio-economic status of users 
Lack of knowledge and information 

EE-T4 
• Extended introduction of EE-T0 policy 

instruments, especially of those related 
to EVs, HEVs, PHEVs, efficient vehicles 
and eco-driving 

Problems with infrastructure/public 
transport services 
Lack of knowledge/information on EE 
transport 
Lack or limited finance/incentives 

 

Figure 3: Bulgaria; 2030 transport energy 
consumption, Mtoe 

 

 

Figure 4: Bulgaria; 2030 transport direct CO2 
emissions, MtCO2eq

Table 4: Scenario performance for the transport sector of Bulgaria according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 5,62 1,99  

EE-T0 16,80 18,53 2,11  

EE-T1 13,49 15,47 2,11  

EE-T2 14,58 24,49 1,00 2 

EE-T3 13,89 21,78 1,18 3 

EE-T4 13,89 28,98 1,00 1 
 
In the transport sector, the highest ranking 
scenario EE-T4 assumes minimization of 
barriers in “Electric and hybrid vehicles” and 

its effect on “Eco driving” and “Efficient 
vehicles”.  
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The modelling of this scenario shows 
possibility to achieve the following results by 
2030: 

• Penetration of EVs – 1,9% of the vehicle 
fleet, PHEVs – 2,8% of the vehicle fleet, 
and HEVs – 2,8% of the vehicle fleet 
(compared to 2% total share of all 3 
types in BAU); 

• 6,8% fuel economy in road transport, 
both passenger and freight (0% in BAU); 

• 6,2% of private road passenger 
transport shift to cycling/walking or 
carpooling (0% in BAU); 

• 6,2% of road passenger transport and 
air passenger transport to shift to rail 
(0% in BAU); 

• 9,2% of road freight transport shift to rail 
(0% in BAU); 

• 12,4% biofuel share in the road transport 
(10% in BAU); 

• 9,2% biofuel share in aviation transport 
(0% in BAU); 

• 46% of passenger and freight vehicles 
have very high energy efficiency 
(compared to 34% in BAU). 

As mentioned above, this scenario 
promotes mainly “Electric and hybrid 
vehicles”. The policy instruments assumed 
in this field are, as follows: 

• Large-scale construction of charging 
stations; 

• Combination of soft-loans and subsidies 
for EVs, HEVs, PHEVs. These shall be 
largely available and make the 
concerned vehicles competitive; 

• Tax levy for EVs, HEVs, PHEVs, 
combined with additional tax burden for 
the traditional vehicles; 

• Large scale information campaigns 
promoting EVs, HEVs, PHEVs, 
regulations ensuring high quality of 
electrical components (i.e. batteries), 
labelling; 

• Relevant policy instruments are 
extended to cover “Eco driving” and 
“Efficient vehicles”, in relation to the 
scenario scope. 

As shown in the above table, EE-T4 is the 
best scenario, due to its highest score in 
political acceptability – the criterion with the 
highest weight among the 3 aggregate 
criteria in AMS. In the other two criteria EE-
T4 has similar score to the other scenarios. 
This scenario achieves on average 80% of 
the targets set in EE-T0 scenario compared 
to BAU, which is an excellent achievement, 
considering that only some of the barriers 
were minimized. The energy consumption is 
by 10% lower than in BAU and by 45 % 
lower than in EU PRIMES reference 
scenario. Both the energy and GHG targets 
for 2030 are exceeded in EE-T4. 
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Estonia 

National case composed by the Stockholm Environment Institute Tallinn 
Centre (SEI Tallinn) 
Authors: Kerli Kirsimaa, Mari Jüssi, Tiit Kallaste, Kalle Kuusk, Kaja Peterson 

Energy efficiency scenarios in the 
building sector 

In Estonia, two sub-sectors were included in 
the building scenarios: residential buildings 
and tertiary buildings. Respectively, 
residential buildings were divided into: 1) 
multi-family dwellings, and 2) single-family 
dwellings. The data for the tertiary buildings 
were available for two groups: 1) schools 

and 2) offices. The studied scenarios for 
both sectors were built around the following 
technologies:  

• Building shell improvement (including 
efficient heating); 

• Efficient appliances (not considered for 
the tertiary sector of Estonia); 

• Efficient lighting. 

Table 5: Policy instruments and barriers for the different scenarios for the buildings sector of 
Estonia 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-B0 

Building shell improvement (Residential and 
tertiary): 
• Awareness raising campaigns: energy 

saving potential as a result of the 
improvement of insulation in existing 
buildings (windows, doors) (for 
households, schools and offices) 

• Financial support from the government 
(in the range of 35% for both multi- and 
single-family houses) for the home 
owners and the apartment building 
cooperatives, in order to reach the 
renovation targets for 2030 

• Government demolition programmes: 
demolition fund for the abandoned 
buildings 

• Clear and user-friendly renovation 
packages for homeowners and 
apartment block associations with 
different levels of renovation 
opportunities (i.e. renovation of 
ventilation systems, lofts, renovation of 
main entrances) and prices, in order to 
minimize risks 

• Development of governmental think-
tanks and decision-making teams: In 
order to improve and push for the 
development of regulatory system 
(modernization); make improvements in 
land use planning (i.e. compulsory CO2 
evaluation for the buildings) 

N/A 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

• Pilot projects (of zero-energy buildings 
for instance, application of new 
technologies)  

Efficient appliances (Residential): 
• Information campaigns about the new 

technologies (i.e. smart gadgets) and 
new regulations (requirement for 
installation of solar panels to new 
buildings to be built from 2021 onward, 
to reach NZEB) 

• Financial incentives (loans and grants) 
• Trainings for tenants 
Efficient lighting (Residential and tertiary): 
• Information campaigns about energy 

efficient light bulbs, LED lamps, 
movement detectors etc. 

• Financial support for low-income 
population to purchase LED (e.g. 
vouchers) 

• Regulatory restrictions and taxation for 
incandescent lighting 

EE-B1 Same as EE-B0 

All barriers are considered under this 
scenario. Those with the highest impact 
for the Estonian building sector are: 
Lack of any type of financial support 
High costs and risks 
Relatively cheap energy and fuel prices / 
misleading tariff system not reflecting 
correct prices for energy use / EE 

EE-B2 

Same as EE-B0, plus: 
Building shell improvement (priority on this 
sub-scenario): 
• More effective awareness campaigns 

(TV messages or brochures, user-
friendly websites with simple 
information); detailed and targeted 
information is attractive to end-users 

• Policy instruments that support 
professionals in acquiring additional 
skills and knowledge on energy efficient 
technologies and practices. Trainings for 
engineers / architects and local 
municipalities on how to consider 
building stock characteristics / give 
technical and regulatory advice 

• Policies for more transparent and user-
friendly loans / financial support system 
schemes 

• Regulation of owner-tenant relationship 
in case of renovation 

Split incentives 
Building stock characteristics and special 
issues 
Inertia 
Lack of awareness on saving potential, 
technologies, EE 
Unexpected costs 
High costs and risks 
Custom – habits – relevant behavioral 
aspects 
Disruption / Hassle factor 
Socio-economic status of building owners 
Strong dependency on neighbors (multi-
family housing) 
Lack of experienced professionals, 
trusted information 
Problematic implementation network / 
governance framework 
Missing credibility – mistrust in 
technologies/constructors 
Lack of any type of financial support 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

EE-B3 

Same as EE-B0, plus: 
Efficient lighting (priority) 
• Trainings on new technologies (i.e. semi-

conductive) 

Lack of any type of financial support 
High costs and risks 

EE-B4 

Same as EE-B0, plus: 
Efficient appliances (priority) 
• Fiscal incentives for purchasing A++ or 

better appliances 
• Training for tenants about the new 

household devices 
• Eco-labelling with more information (for 

energy savings that can be achieved, 
environmental benefits, contribution to 
tackling of climate change) 

• Economic incentives should be targeted 
to low and middle income households; 
these may include tax reliefs or 
deductions from electricity bills for a 
certain time period 

Inertia 
Socio-economic status of building users 
Lack of any type of financial support 

 
Figure 5: Estonia; 2030 buildings energy 

consumption, Mtoe 

 

 
Figure 6: Estonia; 2030 buildings direct CO2 

emissions, MtCO2eq

Table 6: Scenario performance for the buildings sector of Estonia according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 11,09 18,68  

EE-B0 16,80 28,89 18,68  

EE-B1 5,60 14,01 18,68  

EE-B2 14,00 26,05 12,61 1 

EE-B3 10,88 28,26 17,01 2 

EE-B4 7,21 20,90 14,36 3 
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EE-B2 was the H-DST scenario (scenario 
considering minimization of barriers) best 
ranked for Estonia. Under this scenario, the 
priority to minimize the barriers was on the 
“building shell improvement” sub-scenario. 
Building shell improvement in this case 
includes both heating and enhancement of 
building shell energy efficiency in general. It 
is the most successful H-DST scenario due 
to the fact that the majority of the barriers 
are linked with the “building shell 
improvement” sub-scenario and there are 
not so many barriers linked with the other 
two sub-scenarios (efficient appliances, 
efficient lighting).   
With this scenario, the following 
achievements in each building category 
could be expected in terms of the building 
shell improvement and more efficient 
heating:  

 Residential 
By 2030 in the residential buildings sector 
would be renovated 33% of the total single-
family buildings floor area (with the 128 
kWh/(m2a)) and 48% of the total multi-family 
buildings floor area (with the 62 kWh/(m2a)). 

 Schools 
Heating: 58,3 kWh/m2 of the future energy 
consumption  

 Offices 
Heating: 87,5 kWh/m2 of the future energy 
consumption  
It is important to mention that for the tertiary 
sector, which covers schools and officies, 
„efficient appliances“ sub-scenario was not 
considered in this project. Hence in terms of 
efficient lighting and efficient appliances, the 
following would be achieved under the EE-
B2 scenario.  

 Efficient lighting 
Residential: 170,5 kWh/dwelling per year by 
2030  
Schools: 25 kWh/m2 of the future energy 
consumption by 2030 
Offices: 86,8 kWh/m2 of the future energy 
consumption by 2030 

 Efficient appliances 
Residential: 784,6 kWh/dwelling per year by 
2030 

One of the most important measures to 
support these achievements and to 
overcome the economic barriers would be 
the financial support from the government 
(in the range of 35% for both multi- and 
single-family houses) for the homeowners 
and apartment building cooperatives. Other 
measures include: 

• Clear and user-friendly renovation 
packages for homeowners and 
apartment block associations with 
different levels of renovation 
opportunities (i.e. renovation of 
ventilation systems, lofts, renovation of 
main entrances) and prices, in order to 
minimize risks;  

• Policies for more transparent and user-
friendly loan/financial support system 
schemes; 

• Policy instruments that support 
professionals in acquiring additional 
skills and knowledge on energy efficient 
technologies and practices. Trainings for 
engineers/architects and local 
municipalities on how to consider 
building stock characteristics / give 
technical and regulatory advice; 

• Pilot projects (for zero-energy buildings, 
for instance, application of new 
technologies); 

• Awareness raising campaigns: potential 
of energy savings as a result of the 
improvement of insulation in existing 
buildings (windows, doors) (for 
households and hotels); and more. 

Energy efficiency scenarios in the 
transport sector 
In transport sector the focus was on the 
Estonian inland transport, both passenger 
and freight, including passenger cars, 
busses, rail, road transport and vehicle 
technologies i.e. petrol, gasoline, CNG, 
hybrid, plugin-hybrid EVs and electric 
vehicles.  
For the transport sector, a BAU scenario 
and an EE scenario with total five sub-
scenarios, representing different policy 
packages and technology penetration rates, 
were analysed with the LEAP model and H-
DST tool. 
The five sub-scenarios of EE scenario 
combinations consist of the following policy 
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measures: Fuel efficient vehicles (including 
conventional but more fuel efficient vehicles, 
electric vehicles, hybrids, plugin-hybrids), 

eco-driving, urban planning, passenger 
transport modal shift, freight demand 
management. 

Table 7: Policy instruments and barriers for the different scenarios in the transport sector of 
Estonia 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-T0 

• CO2 based vehicle taxation (annual, 
registration) and/or road charging 
system 

• Differentiated taxation system for 
company cars based on CO2 

• Road pricing 
• Eco-driving: Training; awareness 

raising; traffic calming; reduced speed 
limits; speed limit enforcement 

• Integrated zoning and priority to rail-
based, multifunctional, walkable 
developments; maximum parking 
standards 

• Investment into public transport service 
quality, developing interoperability of 
different modes, road redesign to give 
priority to PT and walking and cycling 

• Revising employee benefits related to 
mobility to encourage PT use, walking 
and cycling 

• Investment in cycling infrastructure, 
traffic calming, walking. Cycle to work 
schemes 

• Road pricing for HGVs, developing rail 
and intermodality 

N/A 

EE-T1 Same as EE-T0 N/A 

EE-T2 

Same as EE-T0 instruments, plus: 
• Investment in public transport services 

and maintenance of road network 
• Awareness raising campaigns regarding 

sustainable transport modes and 
efficient vehicles 

• Award systems for using fuel efficient 
cars 

• Tax incentives for purchasing A+ 
vehicles 

Problems with infrastructure / public 
transport services 
Lack of certified and experienced staff 
Habit / social norm of driving - car 
ownership and use 
Car - symbol status and group influence 

EE-T3 

EE-T0 instruments, plus: 
• 20% more investment in public transport 

services, especially tramways and rail, 
and maintenance of road network 

• Awareness raising campaigns regarding 
sustainable transport modes and 
efficient vehicles 

• Award systems for using public 
transport, walking and cycling 

Problems with infrastructure / public 
transport services 
Cycling is marginalized 
Lack of integrated governance / entities - 
fragmentation / bureaucracy 
Contradicting policy goals 
Negative role of Investment schemes / 
employee benefits 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

• Establishing regional mobility and urban 
planning agencies 

• Developing Sustainable Urban Mobility 
Plans to facilitate co-operation and 
integration of different administrative 
levels and sectors 

• Reallocation of street space in cities to 
facilitate walking and cycling 

• Cycling and walking to school programs 
• Improved impact assessment of 

proposed infrastructure projects 
• Developing new ITS and billing systems 

to cover costs of parking, peak time car 
use 

Low satisfaction / lack of trust for public 
transport 
Limited infrastructure investment for 
public transport 

EE-T4 

EE-T0 instruments, plus: 
• Awareness raising campaigns regarding 

sustainable transport modes and 
efficient vehicles 

• Award systems for using fuel efficient 
cars 

• Tax incentives for purchasing A+ 
vehicles 

• Establishing regional mobility and urban 
planning agencies 

• Developing Sustainable Urban Mobility 
Plans to facilitate co-operation and 
integration of different administrative 
levels and sectors 

• Improved impact assessment of 
proposed infrastructure projects 

• Developing new ITS and billing systems 
to cover costs of parking, peak time car 
use 

Lack of integrated governance / entities - 
fragmentation / bureaucracy 
Lack or limited finance / incentives 

 

Figure 7: Estonia; 2030 transport energy 
consumption, Mtoe 

 

 

Figure 8: Estonia; 2030 transport direct CO2 
emissions, MtCO2eq

0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

BAU EE-T0 EE-T1 EE-T2 EE-T3 EE-T4

0,866

0,678
0,736 0,735 0,723 0,731

0

0,5

1

1,5

2

2,5

BAU EE-T0 EE-T1 EE-T2 EE-T3 EE-T4

2,43

1,87
2,05 2,05 2,01 2,03

22 



 

Table 8: Scenario performance for the transport sector of Estonia according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 8,71 1,66  

EE-T0 16,80 21,62 1,56  

EE-T1 11,21 17,61 1,56  

EE-T2 11,27 20,91 1,56 2 

EE-T3 12,31 19,62 1,50 3 

EE-T4 10,51 22,38 1,56 1 

The evaluation and comparison of the six 
scenarios proved that the most feasible 
scenario developed with the H-DST tool is 
“Energy Efficiency Transport 4 (EE-T4)” 
since: 
1. It integrates to the greatest extent the 

end-users behavior, 
2. Shows highest political acceptability, 
3. Contains the policy mix that supports the 

penetration of technologies in the 
Estonian market best.  

However, the differences in the overall 
outcomes of the H-DST based scenarios are 
not big. 
The EE-T4 scenario includes all the 
technologies / actions, but focuses mainly 
on the combination of three of them (More 
efficient vehicles – Eco-driving – Electric 
and hybrid vehicles). 
With the use of the innovative H-DST tool, 
barriers linked to “Electric and hybrid 
vehicles” were minimized. At the same time 
the other two technologies / actions of the 
combination in this scenario were affected. 
The technological assumptions are more 
modest than those for the EE-T0 scenario, 
as the barriers are considered for other sub-
scenarios, and are more ambitious 
compared to EE-T1, as the barriers were 
minimized for the selected mixture of 3 sub-
scenarios described above. 
To minimize the addressed barriers and 
secure higher penetration of fuel efficient 
technologies the additional policies of this 
scenario include a combination of 
measures, including incentives to promote 
the take up of new technologies in the car, 
bus and truck fleet as well as fuel efficient 

conventional cars, and ensuring integrated 
land use and mobility planning to manage 
the demand for private car use especially in 
the urban areas and secure consistency of 
policy goals in related sectors.   
In conclusion, EE-T4 scenario has emerged 
as optimum because it is more feasible than 
the others, politically most acceptable and 
realistic under the Estonian conditions. The 
minimization is supported by the policy mix 
of the scenario, which offers more 
information to end users regarding energy 
savings in transport and more financial 
incentives (tax exemptions, subsidies). In 
addition, the policy mix of this scenario 
promotes better the new technologies for 
this sector. 
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Germany 

National case composed by the Wuppertal Institute for Climate, 
Environment and Energy 
Authors: Johannes Thema, Maike Venjakob 

Energy efficiency scenarios in the 
building sector 

In Germany, the building scenarios included 
two sub-sectors: residential buildings and 
tertiary buildings. The studies scenarios are 

built around penetration levels of the 
following technologies: 

• Building efficiency (shell and heat 
systems) 

• Efficient lighting 

• Efficient appliances 

Table 9: Policy instruments and barriers for the different scenarios for the buildings sector of 
Germany 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-B0 

As in Germany comprehensive policy 
packages for reaching overall targets are in 
place, it is not possible to allocate one 
specific policy instrument to one specific 
policy target. The whole bundle of 
instruments should lead to the agreed target. 
Building renovation: 
• Energy and electricity saving checks for 

private households 
• “Climate-neutral building” standard for all 

new buildings by 2020 
• Renovation roadmap for existing 

buildings, starting in 2020, focussing on 
the 80% reduction target by 2050 

• Upgrading of KfW energy efficiency 
programmes 

Efficient appliances: 
• Top Runner Strategy – at national and EU 

level 
• National energy efficiency label for old 

heating installations 
Efficient lighting: 
• Energy Efficiency Campaign, guidelines 

on energy efficient indoor and street 
lighting 

N/A 

EE-B1 Same as EE-B0 N/A 

EE-B2 

EE-B0 instruments plus: 
• (Residential and tertiary) Awareness 

campaigns for residents and SMEs about 
ICT; online renovation configurator 

Split incentive(s) 
Lack of awareness on savings potential, 
technologies, EE 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

• (Residential and tertiary) Regulatory 
policy instrument: 
- Revised rent law 
- Buildings owners are permitted to 

pass on up to 11 percent of 
renovation costs to tenants each year 

• (Residential and tertiary) Financial 
incentives 
- Improved KfW Energy Efficient 

Construction 
- Improved KfW Energy Efficient 

Renovation 
• Basic energy saving checks in buildings 

for 10 EUR; for free for low-income 
households (includes energy efficient 
appliances and lighting) 

• (Public sector) Economic policy 
instruments about public funding for 
- Investment in ambitious building 

renovation and new building projects 
- Energy efficient urban and 

neighbourhood renovation 
• Awareness campaigns for residents and 

SMEs, (the same for building renovations 
but extended for efficient appliances and 
LEDs, i.e. online support for finding the 
best LED lamps) including advice how to 
save energy / money 

Customs / habits / relevant behavioral 
aspects 
Lack of data/information – diversion of 
management 
Disruption / Hassle factor 
Socio-economic status of building users 
Lack of experienced professionals, 
trusted information 
Bounded rationality / visibility of EE 
Problematic implementation 
network/governance framework 
Missing credibility – mistrust in 
technologies / contractors 
Poor compliance – Performance gap / 
mismatch 
Legislation issues 
Lack of any type of financial support  
 

EE-B3 

EE-B0 instruments plus: 
• Awareness campaigns in the framework 

of the EU Energy Labelling Directive for 
appliances and LEDs 

• Awareness campaigns for residents and 
SMEs (the same for building renovations 
but extended for efficient appliances and 
LEDs, i.e. online support for finding the 
best LED lamps including advice how to 
save energy / money) 

• Basic energy saving checks in buildings 
for 10 EUR; for free for low-income 
households (includes energy efficient 
appliances and lighting) 

Customs / habits / relevant behavioral 
aspects 
Lack of any type of financial support  

EE-B4 

EE-B0 instruments plus: 
• Awareness campaigns in the framework 

of the EU Energy Labelling Directive for 
appliances 

• Basic energy saving checks in buildings 
for 10 EUR; for free for low-income 
households (includes energy efficient 
appliances and lighting) 

• Awareness campaigns for residents and 
SMEs (for efficient appliances and LEDs 
and in combination with the National Top 
Runner Strategy) 

Lack of interest / low priority / 
undervaluing energy efficiency 
Lack of any type of financial support 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

• Awareness campaigns at schools for 
energy efficient appliances and their use 

• Financial incentives to manufacturers to 
invest in research for energy efficient 
appliances for residential and tertiary 
sector 

 

Figure 9: Germany; 2030 buildings energy 
consumption, Mtoe 

 

 

Figure 10: Germany; 2030 buildings  direct 
CO2 emissions, MtCO2eq

Table 10: Scenario performance for the buildings sector of Germany according to the AMS 
method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 7,38 1,80  

EE-B0 16,80 21,18 1,80  

EE-B1 2,64 9,01 1,80  

EE-B2 5,36 15,06 1,31 2 

EE-B3 3,16 19,58 1,38 1 

EE-B4 2,62 15,05 1,31 3 
 
The EE-B3 scenario reflects the forward-
looking path of improving the situation of 
EE-B1 scenario, through the second most 
promising combination of three technologies 
(Building shell improvement – Efficient 
heating – Efficient appliances) (based on H-
DST).  
The policy targets include: 

• Climate-neutral building stock, i.e. 
reduction of primary energy demand in 
buildings; 

• Increase of the current rate of renovation 
from <1% to 2% a year of the total 
building stock, annually renovated living 
space increase from 45 million sq.m. to 
>80 million sq.m.; 

• Reduction of the heating requirement of 
20% until 2020, of 80% until 2050; 

• Increase of the share of renewable 
energy in heating and cooling by 14% 
(end use energy); 

• Reduction of CO2 emissions by 5,7 to 10 
mtCO2eq; 
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• Reduction of primary energy 

consumption of 20% by 2020 and of 
50% by 2050. 

The main focus of the EE-B3 scenario is 
again the “Building shell improvement” since 
this technology faces larger number of 
barriers compared to the others. There are 
common barriers with the other two. In EE-
B3, the minimized barriers focused on, are:  

• Customs - habits - relevant behavioural 
aspects;  

• Lack of any type of financial support. 
From the point of view of energy 
consumption and GHG emissions the 
situation was improved compared to EE-B1 
and EE-B2 through the minimization of 
specifically selected barriers linked with the 
“Building shell improvement” option. 
It is assumed that the policy package for the 
residential and tertiary sub-sectors includes 
per technology the instruments already 
considered under EE-B0 along with those 
for minimizing barriers for the “Building shell 
improvement”. These additional policy 
instruments include: 

• Awareness campaigns in the framework 
of the EU Energy Labelling Directive for 
appliances and LEDs;  

• Awareness campaigns for residents and 
SMEs (the same for building renovations 
but extended for efficient appliances and 
LEDs i.e. online support for finding the 
best LED lamps), including advice how 
to save energy / money; 

• Basic energy saving checks in buildings 
for 10 EUR; for free for low-income 
households (includes energy efficient 
appliances and lighting). 

Energy efficiency scenarios in the 
transport sector 
In Germany, two sub-sectors were included 
in the transport scenarios: passenger 
transport and freight transport. The studied 
scenarios are built around specific 
penetration levels of the following 
technologies: 

• Transport electrification; 

• Transport efficiency; 

• Transport modal shift; 

• Eco-driving and speed limits; 

• Passenger transport measures. 

Table 11: Policy instruments and barriers for the different scenarios in the transport sector of 
Germany 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-T0 

Electric and hybrid vehicles: 
• Promotion of the establishment of an 

appropriate number of charging stations 
• Procurement campaign for electric cars 

(purchase premium up to 4 000 EUR) 
including information about electric 
mobility 

• Support of public e-mobility and 
infrastructure procurement (buses) 

Eco-driving: 
• Awareness and information campaigns 

(e.g. brochures, TV spots) 
Modal shift: 
• Expanding of cycle paths (“cycling 

freeways”); grant programmes for cycle 
transport 

• Programmes for making public transport 
more attractive (e.g. e-tickets) 

N/A 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

• Federal funds for long-distance public 
transport (and infrastructure) will be 
significantly increased 

• The federal government provides financial 
support to the the Länder and local 
authorities in the form of regionalisation 
funds, through legislation on unbundling 
and under the provisions of legislation 
regulating federal government support for 
local transport funding 

More efficient vehicles: 
• Technology development support  

EE-T1 Same as EE-T0 N/A 

EE-T2 Same as EE-T0 

Problems with infrastructure / public 
transport services 
High costs 
Limited infrastructure investment in 
public transport 
Buyer attitude / Bounded rationality 

EE-T3 Same as EE-T0 

Problems with infrastructure / public 
transport services 
Negative role of investment schemes / 
employee benefits 
Low / limited awareness – environmental 
sensitivity on EE 
Buyer attitude / Bounded rationality 
Habit / social norm of driving – car 
ownership and use 
Lack of EE in Governmental Agenda / 
priorities / coordination 

EE-T4 Same as EE-T0 Lack of knowledge / information on EE 
transport 

 

Figure 11: Germany; 2030 transport energy 
consumption, Mtoe 

 

 

Figure 12: Germany; 2030 transport direct 
CO2 emissions, MtCO2eq
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Table 12: Scenario performance for the transport sector of Germany according to the AMS 
method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 6,34 1,58  

EE-T0 16,80 22,59 1,58  

EE-T1 11,57 11,98 1,58  

EE-T2 13,56 21,51 1,51 2 

EE-T3 14,04 21,09 1,51 1 

EE-T4 11,72 20,27 1,65 3 
 

The EE-T3 scenario reflects the forward-
looking path of improving the situation of 
EE-T1 scenario, again through the same 
three technologies / actions (Modal shift – 
Electric and hybrid vehicles – More efficient 
vehicles) (based on H-DST). The situation 
was improved, compared to EE-T1 and EE-
T2, from the point of view of energy 
consumption and GHG emissions - through 
the minimization of specifically selected 
barriers linked with the “Modal shift” option.  
According to the German Energy Concept 
the target for the transport sector is to 
reduce the final energy consumption by 
about 10% by 2020 and by about 40% by 
2050, compared with the base year of 2005. 
Another objective is to have a million electric 
vehicles on the roads by 2020 and six million 
by 2030. 
Other objectives of establishing policy 
packages in the transport sector include: 

• reduction of oil dependence; 

• helping to balance energy supply and 
demand (with electric vehicles storing 
electricity). 

The policy assumption for the EE-T3 
scenario for 2030 is a shift in activity levels.  
The minimized barriers in EE-T3 focus on: 

• Problems with infrastructure / public 
transport services (Institutional);   

• Negative role of Investment schemes / 
employee benefits (Economic);   

• Low / Limited awareness – 
environmental sensitivity on EE 
(Educational);   

• Buyer attitude / Bounded rationality 
(Cultural);   

• Habit / social norm of driving - car 
ownership and use (Cultural);   

• Lack of EE in Government Agenda / 
priorities / coordination (Institutional).   

It is assumed that the policy package for the 
sub-sectors includes per technology the 
instruments already considered under EE-
T0 along with those for minimizing barriers 
for “Modal shift”. These additional policy 
instruments include: 

• National guideline on city-level transport 
infrastructure space distribution 1/3 
each per road / cycle / foot; 

• Rollout of tax-funded free public 
transport on city level in major cities; 

• Awareness and informational 
programmes, including brochures, 
newsletters and public events on public 
transport, e-mobility, cycling, etc.; 

• Introduction of high-emission labels 
based on real-life emissions 
measurement and prohibition of high-
emission cars on days with high air 
pollution. 
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Greece 

National case composed by the Energy Policy and Development Centre, 
KEPA 
Authors: Prof. Dimitrios Mavrakis, Dr. Popi Konidari, Anna Flessa, Aliki-Nefeli Mavraki, Eleni-
Danai Mavraki 

Energy efficiency scenarios in the building sector 

For Greece, two sub-sectors are included 
for the development of the scenarios: 
residential and tertiary. The existing 
buildings in the residential sub-sector are 
single-family and multi-family ones, while for 
the tertiary sector they are divided into 
Shops and Offices, Hotels, Hospitals and 
Schools. There were no available detailed 
data concerning different building types for 
each category of the tertiary sub-sector, as 
in the residential sub-sector. The six 
technologies that are used, are: 

• Efficient heating: penetration of heat 
pumps and of highly energy efficient 
heating systems; 

• Building shell improvement (building 
fabric upgrade): Only improvement of 
insulation;  

• Efficient cooling: penetration of highly 
energy efficient air-conditioning (A, A+, 
A++); 

• Efficient appliances: penetration of 
highly energy efficient appliances (A, 
A+, A++) including cooking devices and 
water heaters; 

• Efficient lighting: penetration of LED; 

• Application of BEMS. 

Table 13: Policy instruments and barriers for the different scenarios for the buildings sector of 
Greece 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-B0 

Efficient heating (Residential and tertiary): 
• Financial incentives to citizens (capital 

subsidy and low interest loans) such as 
the “Save Energy at Home” programme 
but with more favourable terms 

• Awareness campaigns 
• Educational programmes 
Building shell improvement: 
• Awareness campaigns about the potential 

of energy savings due to improvement of 
insulation in existing buildings (windows, 
doors) (for households and hotels) 

• (Residential) Financial incentives: Similar 
to the “Save Energy at Home” 
programme, a new one that provides 
homeowners with capital subsidy and low 
interest loans combined with an interest 
rate subsidy and covers the cost of energy 
inspections is assumed to be set in force 

N/A 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

• (Tertiary) Educational programmes for 
technical staff of municipalities 

• (Tertiary) A new “SAVE” Programme for 
Local Authorities 

Efficient cooling: 
• (Residential and tertiary) Continuation of 

the programme "Replace air-conditioning 
system" and training of retail staff with 
modifications 

• Higher financial incentives (grants, 
subsidies, tax reductions) 

• Awareness campaigns 
• Training courses for technicians 
Efficient appliances: 
• (Residential and tertiary) economic 

incentives, education, and training for 
retail staff2 

Efficient lighting: 
• (Residential and tertiary) Awareness 

campaigns, stricter green public 
procurement 

Application of BEMS 
• (Residential and tertiary) Educational 

programmes for professionals 

EE-B1 N/A N/A 

EE-B2 

Building shell improvement: 
• Policy instruments that support 

professionals in acquiring additional skills 
and knowledge on energy efficient 
technologies and practices 

• The implementation network has 
institutes that can be assigned with the 
responsibility to educate professionals 
regularly (every six months) and certify 
them (every two years) so that they are 
aware and capable of handling new EE 
technologies and practices 

• If policy instruments included sanctions to 
those that install old and energy intensive 
technologies related to building shell 
improvement, this will indeed reduce the 
impact of the relevant barriers 

• More effective awareness campaigns (TV 
messages or brochures, friendly-user web 
sites with simple information); detailed 
and targeted information is attractive to 
end-users 

• Subsidies and tax reliefs for building / 
apartment owners that intend to proceed 
with renovation investments but cannot 
afford it. They will receive the financial 

Lack of experienced professionals, 
trusted information 
Lack of awareness on savings potential, 
technologies, EE  
Missing credibility – mistrust in 
technologies / contractors 
Split Incentive(s) 
Problematic implementation network / 
governance framework 
Legislation issues 
Strong dependency on neighbors (multi-
family housing) 
Lack of any type of financial support 
High costs and risks 

2 http://www.energy-efficiency-watch.org/fileadmin/eew_documents/Documents/EEW2/Greece.pdf 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

amount once they prove that the 
renovation is completed 

• Free of charge study of the building or 
apartment from certified professionals 
that are hired from the relevant ministry of 
municipality 

Efficient appliances 
• Awareness campaigns targeting also the 

use of efficient appliances in households 

EE-B3 

The same as for EE-B2, plus 
Efficient heating: 
• Awareness campaigns are commonly 

used in national climate change policy 

The same as for EE-B2 

EE-B4 

EE-B0 instruments, plus: 
• Financial incentives (as explained in 

“Efficient appliances”) 
• Awareness campaigns (as explained in 

“Efficient appliances”) 

Customs – habits – relevant behavioral 
aspects 
Lack of any type of financial support 
High costs and risks 
Lack of awareness on savings potential, 
technologies, EE 

 

Figure 13: Greece; 2030 buildings energy 
consumption, Mtoe 

 

 

Figure 14: Greece; 2030 buildings direct CO2 
emissions, MtCO2eq

Table 14: Scenario performance for the buildings sector of Greece according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 6,60 1,83  

EE-B0 16,80 20,73 1,37  

EE-B1 13,91 17,37 1,37  

EE-B2 14,65 26,75 1,69 1 

EE-B3 14,98 23,19 1,69 2 

EE-B4 12,08 19,21 1,44 3 
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The EE-B2 scenario is ranked as the most 
promising since:  
1. It includes all the technologies but 

mainly focuses on the combination of 
three of them (Building shell 
improvement – Efficient cooling – 
Efficient appliances); 

2. With the use of the innovative H-DST 
tool, barriers linked to the 'Building shell 
improvement” were minimized, but at the 
same time affected the penetration of 
the other two technologies of this 
combination. The minimized barriers 
were:  
o Strong dependency on the 

neighbours in multi-family housing 
(Social); 

o Missing credibility / mistrust of 
technologies and contractors 
(Cultural); 

o Lack of trained and skilled 
professionals / trusted information, 
knowledge and experience 
(Educational); 

o Lack of awareness / knowledge on 
savings potential, information gap on 
technologies (Educational); 

o Lack of any financial support 
(Economic); 

o High costs and risks (Economic); 
o Split Incentive (Institutional); 
o Legislation issues (Institutional); 
o Problematic implementation network 

/ governance framework 
(Institutional). 

3. The policy mix for this scenario includes: 
o Financial incentives; 
o Awareness campaigns; 

o Educational programs; 
o Establishment of educational 

institutions for professionals aiming 
at systematic vocational training; 

o Subsidies and tax exemptions. 
In conclusion, this scenario has emerged as 
the optimal because it is more effective than 
the others, while simultaneously it exhibits 
the smallest deviation from the target after 
minimizing the barriers with the use of H-
DST. The target was to accomplish a 33% 
reduction in final energy consumption 
compared to BAU in 2030. The EE-B0 
reaches this percentage, while the EE-B2 
achieves a 26% reduction. The minimization 
is supported by the policy mix of the 
scenario, which offers more information to 
end-users about energy savings and more 
financial incentives (tax exemptions, 
subsidies, exemptions from energy audit 
fees). Also, the combination of the 
technologies for this scenario has more 
financial options that can be selected by the 
end-users. 

Energy efficiency scenarios in the 
transport sector 
For the transport sector in Greece, 
passenger and freight sub-sectors are used. 
The five  sub-scenarios that are used, are 
the following: 

• Penetration of electric and hybrid 
vehicles (where applicable); 

• Eco-driving; 

• Modal shift; 

• Use of biofuels; 

• More efficient vehicles. 

Table 15: Policy instruments and barriers for the different scenarios in the transport sector of 
Greece 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-T0 

Electric and hybrid vehicles: 
• Grants of 3 000 – 8 000 euros for the 

purchase of HEVs (YPEKA, 2012) 
• Grant of up to 10% of the price for the 

purchase of PHEVs and BEVs (YPEKA, 
2012) 

• Campaigns for raising awareness towards 
electric vehicles 

N/A 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

• Extension of the grid of e-mobility (charger 
points, etc.) 

Eco-driving: 
• Awareness campaigns about eco-driving 
• Inclusion of eco-driving as part of 

education of new drivers 
Modal shift: 
• Extension of rail grid 

EE-T1 Same as EE-T0 N/A 

EE-T2 

Electric and hybrid vehicles: 
• Grants of 4 000 – 9 000 euros for the 

purchase of HEVs (YPEKA, 2012) 
(modified) 

• Grant of up to 20% of the price for the 
purchase of PHEVs and BEVs (YPEKA, 
2012) (modified) 

• Campaigns for raising awareness towards 
electric vehicles/more efficient vehicles 

• Extension of the grid of e-mobility (charger 
points, etc.) and development of web-site 
for mobile applications so that drivers 
know where charger points are. 

• (New) Creation of a Green Transport 
Committee 

More efficient vehicles: 
• Tax exemptions for three years for those 

that purchase more efficient vehicles 

Lack or limited finance / incentives  
High costs 
Concerns on reliability / Hesitation to 
trust new technologies 
Problems with infrastructure / public 
transport services 
Limited infrastructure investment for 
public transport  

EE-T3 

Same as EE-T2 instruments, plus 
More efficient vehicles: 
• Soft loans for purchasing of “more efficient 

vehicles” 
• Development of a more coordinated plan 

for public transport 

Same as for EE-T2 

EE-T4 Same as EE-T3 

Problems with infrastructure / public 
transport services  
Lack or limited finance / incentives 
Limited infrastructure investment for 
public transport 
Low purchasing power of citizens / 
Financial crisis 
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Figure 15: Greece; 2030 transport energy 

consumption, Mtoe 

 

 
Figure 16: Greece; 2030 transport direct CO2 

emissions, MtCO2eq

Table 16: Scenario performance for the transport sector of Greece according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 5,58 1,71  

EE-T0 16,80 18,66 0,83  

EE-T1 12,27 15,48 0,83  

EE-T2 13,38 26,73 2,03 1 

EE-T3 12,50 22,97 1,97 3 

EE-T4 11,24 24,65 2,03 2 
 
The country does not have an officially set 
target for EE in year 2030. The EE-T2 is 
ranked as the most promising scenario 
since: 
1. It includes all the technologies / actions 

but mainly focuses on the combination 
of three of them (Penetration of electric 
and hybrid vehicles – Modal shift – More 
efficient vehicles). 

2. With the use of the innovative H-DST 
tool, barriers linked to “Penetration of 
electric and hybrid vehicles” were 
minimized. At the same time, the other 
two technologies / actions of the 
combination in this scenario were 
affected. The minimized barriers were: 
o Concerns of vehicle reliability/ 

Hesitation to trust new technologies 
(Social); 

o Lack or limited financial incentives 
(Economic); 

o High costs (Economic); 

o Limited infrastructure investment for 
public transport (Economic); 

o Barriers to behavioural change due 
to problems with infrastructure / 
Public transport services etc. 
(Institutional). 

3. The policy mix for this scenario includes:  
o Financial incentives; 
o Awareness campaigns using 

websites and mobile applications; 
o Establishment of a new Green 

Transport Commission. 
In conclusion, this scenario has emerged as 
optimum because it is more effective than 
the others, while simultaneously it exhibits 
the smallest deviation from the target after 
minimizing the barriers with the use of H-
DST. The target was to accomplish a 32,9% 
reduction in final energy consumption in 
2030 compared to BAU. The EE-T0 reaches 
this percentage, while the EE-T2 achieves a 
26,84% reduction. The minimization is 
supported by the policy mix of the scenario, 
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which offers more information to end-users 
about energy savings in transport and more 
financial incentives (tax exemptions, 
subsidies). In addition, the policy mix of this 
scenario promotes better the new 
technologies for this sector. The 
establishment of the new Green Transport 
Commission is expected to improve the 
coordination of the competent bodies in 
order to fully plan the necessary mixture of 
energy efficiency policies in the transport 
sector. 
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Italy 

National case composed by IEFE Bocconi University 
Authors: Edoardo Croci, Denis Grasso, Tania Molteni, Federico Pontoni 

Energy efficiency scenarios in the 
building sector 

In Italy, all sub-sectors are included in the 
analysis. As for the residential sector, all 
energy uses are modelled; instead, for the 
tertiary sector and for public buildings, only 
space heating is modelled. The studied 
scenarios are built around specific 

penetration levels of the following 
technologies: 

• Building shell improvement; 
• Efficient heating; 
• Efficient air-conditioning; 
• Efficient appliances; 
• Efficient lighting. 

Table 17: Policy instruments and barriers for the different scenarios in the buildings sector of 
Italy 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-B0 

EE-B0 is a scenario driven only by two 
specific additional policies: 
• Awareness campaigns  
• Specific advertisement to show the 

economic rationale of EE technologies 

N/A 

EE-B1 Same as EE-B0 N/A 

EE-B2 

EE-B0 instruments, plus: 
• Better conceived financial incentives than 

those already in place: 65% tax deduction 
payback over a shorter period of time (5 
instead of 10 years) 

• Specific incentives for multi-family 
buildings with public guarantees for 
ESCO 

• Regulatory standards: NZEB not just for 
new buildings but also for “deep 
renovation” 

• Awareness campaigns about the potential 
of energy savings 

• Specific tax deductions for supporting 
professionals in acquiring additional skills 
and knowledge on energy efficiency 
technologies and practices that will 
improve the situation 

Lack of experiences professionals, 
trusted information 
Lack of awareness 
Lack of any type of financial support 
High costs and risks 

EE-B3 

EE-B0 instruments, plus: 
• Better conceived financial incentives than 

those already in place: 65% tax deduction 
payback over a shorter period of time (5 
instead of 10 years) 

Lack of awareness of saving potential 
Lack of any type of financial support 
High costs and risks 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

• Specific incentives for multi-family 
buildings with public guarantees for 
ESCO 

• Regulatory standards: NZEB not just for 
new buildings but also for “deep 
renovation” 

• Financial incentives to citizens (capital 
subsidy; low interest loans and specific 
tariffs) such as the “Conto Termico”, but 
with more favourable terms 

• Financial incentives for switching to 
district heating (specific tariffs and lower 
VAT) 

EE-B4 

EE-B0 instruments, plus: 
• Better conceived financial incentives than 

those already in place: 65% tax deduction 
payback over a shorter period of time (5 
instead of 10 years) 

• Regulatory standards: NZEB not just for 
new buildings but also for “deep 
renovation” 

• Financial incentives to citizens (capital 
subsidy; low interest loans and specific 
tariffs) such as the “Conto Termico”, but 
with more favourable terms 

• Financial incentives for switching to 
district heating (specific tariffs and lower 
VAT) 

Lack of any type of financial support 
High costs and risks 

 

Figure 17: Italy; 2030 buildings energy 
consumption, Mtoe 

 

 

Figure 18: Italy; 2030 buildings direct CO2 
emissions, MtCO2eq

Table 18: Scenario performance for the buildings sector of Italy according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 10,78 2,02  

EE-B0 16,80 23,70 2,02  
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Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

EE-B1 9,15 17,38 2,02  

EE-B2 11,38 16,06 1,09 2 

EE-B3 11,24 16,74 1,15 3 

EE-B4 9,37 19,22 1,09 1 
 
Besides EE-B0, the best scenario is EE-
B4.In this scenario, in focus are heat pumps 
along with efficient heating and efficient 
cooling. This technology faces a big number 
of barriers compared to the others, some of 
which are common with the other two. The 
barriers that are assumed to have a reduced 
impact within the time interval 2015 – 2030 
are the following: 

• Lack of any type of financial support 
(Economic); 

• High costs and risks (Economic). 
In order to minimize these barriers, two 
additional specific policies have been 
modelled: 

• Financial incentives to citizens (capital 
subsidy, low interest loans and specific 
tariffs), such as the “Conto Termico”, but 
with more favourable terms; 

• Financial incentives for switching to 
district heating (specific tariffs and lower 
VAT). 

These policies impacted positively the 
penetration rate of other efficient heating 
and cooling technologies. 
In quantitative terms, these measures 
increase by more than 1% the year-over-
year penetration rate of impacted 

technologies, particularly heat pumps. In 
terms of emissions, EE-B4 is the highest 
one among those with specific policies 
aimed at minimizing barriers, but, at the 
same time it allows the achievement of all 
environmental targets and it is by far the 
scenario with the highest level of political 
acceptability. 
In terms of policy implications, this scenario 
shows that addressing heating and cooling 
systems is easier than elaborating policies 
for deep renovation and buildings shell 
improvement. This technology has stronger 
barriers and there is a need to develop a 
comprehensive strategy for deep renovation 
and near zero energy building, as incentives 
alone are not enough. 

Energy efficiency scenarios in the 
transport sector 
It Italy, both freight and passenger 
transports are included in the analysis. The 
studied scenarios are built around specific 
penetration levels of the following 
technologies: 

• Modal shift; 

• Penetration of electric and hybrid 
vehicles; 

• Biodiesel. 

Table 19: Policy instruments and barriers for the different scenarios in the transport sector of 
Italy 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-T0 

• Introduction of greater restricted traffic 
zones and car free zones 

• Higher costs of public parking 
• Grants for the purchase of electric cars 
• Facilitating circulation for electric cars 

only 
• Lower tariffs on biodiesel 

N/A 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

EE-T1 Same as EE-T0 N/A 

EE-T2 
EE-T0 instruments, plus: 
• Increased tax deductions for producers of 

biodiesel 

Concerns on reliability / Hesitation to 
trust new technologies 
Socio-economic status of users 
Problems with infrastructure / public 
transport services 

EE-T3 
EE-T0 instruments, plus: 
• PPP investments in transportation 

Problems with infrastructure / public 
transport services 
Low satisfaction / lack of trust for public 
transport 

EE-T4 
EE-T0 instruments, plus: 
• Higher grants for the purchase of electric 

cars 
Same as for EE-T3 

 

Figure 19: Italy; 2030 transport energy 
consumption, Mtoe 

 

 

Figure 20: Italy; 2030 transport direct CO2 
emissions, MtCO2eq

Table 20: Scenario performance for the transport sector of Italy according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 8,22 2,07  

EE-T0 16,80 21,13 1,72  

EE-T1 14,56 19,88 1,72  

EE-T2 14,92 26,66 1,30 1 

EE-T3 15,04 23,00 1,30 3 

EE-T4 14,91 22,18 1,30 2 
 
The best scenario is EE-T2. Biodiesel is the 
focus in this scenario along with modal shift 
and penetration of hybrid and electric 
vehicles. 

The common barriers that are assumed to 
have a reduced impact within the time 
interval 2015 – 2030 are the following: 
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• Concerns on reliability / Hesitation to 

trust new technologies; 

• Socio-economic status of users; 

• Problems with infrastructure / public 
transport services. 

In order to minimize these barriers one 
specific policy has been modelled: 

• Increased tax deductions for producers 
of biodiesel. 

Along with a different intensity of these 
policies: 

• Extension of the grid of e-mobility 
(charger points, etc.); 

• Introduction of greater restricted traffic 
zones and car-free zones; 

• Higher costs of public parking; 

• Contribution and fiscal incentives for 
modal shift for freight transport. 

In terms of emissions and energy 
consumption, all scenarios in which barriers 
are minimized have similar results. The real 
difference is the political acceptability: this 
scenario has the highest cost efficiency. 
Biodiesel subsidies are less expensive than 
financial incentives to electric cars; 
moreover, the dynamic cost efficiency is 
better as the production costs of biodiesel 
are expected to go down. 
Hence, at least in the next decade 
policymakers should focus more on 
biodiesel and modal shift rather than e-
mobility, which seems to take-off after 2030. 
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Serbia 

National case composed by the Faculty of Mining and Geology, University 
of Belgrade 
Authors: Prof. Dr Marija Živković, Aleksandar Madžarević MSc and Prof. Dr Dejan Ivezić 

Energy efficiency scenarios in the 
building sector 

In Serbia, five exploratory sub-scenarios in 
residential sector were developed to 
research the potential for energy savings for 
specific level of penetration of the following 
measures/technologies: 

• Introduction of billing of heat energy 
supplied by district heating systems 
based on actual consumption;  

• Building shell improvement;  

• Penetration of efficient heating 
appliances;  

• Introduction of efficient home 
appliances;  

• Introduction of efficient light bulbs. 

Table 21: Policy instruments and barriers for the different scenarios for the buildings sector of 
Serbia 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-B0 

Billing on actual consumption 
• Regulation on billing on actual 

consumption  
• Subsidizing purchase of heat metering 

devices  
Building shell improvement 
• Subsidizing refurbishment of buildings 
• Tax reduction for building shell elements 
• Soft loans 
• Awareness and educational campaigns 
• Public private partnership  
Efficient heating appliances 
• Subsidizing new efficient heating 

appliances 
• Tax reduction 
• Soft loans 
Efficient appliances  
• Educational campaigns 
• Tax reduction 
• Additional taxes for less efficient 

appliances 
Efficient lighting  
• Educational campaigns 
• Tax reduction 

N/A 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

• Additional taxes for less efficient bulbs 
• Public private partnership 
Heat pumps  
• Subsidizing 
• Tax reduction 
• Awareness and educational campaigns 

EE-B1 Same as EE-B0 N/A 

EE-B2 

Same as EE-B0, plus: 
• (Residential and Tertiary) Subsidizing 

purchase of efficient lighting and heat 
metering devices (up to 50%) 

• (Tertiary) New Regulation on budgeting 
for energy expenditures of local self-
governments 

• (Residential and Tertiary) Awareness 
campaigns about LEDs and other EE 
technologies 

• (Tertiary) Tax reductions of 5% for 
companies that replace all their 
conventional lamps with LEDs 

• (Residential) Subsidy of 50% for 
Associations of homeowners for light 
bulbs in corridors 

• (Residential) 2 free light bulbs per 
household of energy protected 
consumers 

Customs - habits - relevant behavioral 
aspects 
Lack of experienced professionals, 
trusted information 
Lack of any type of financial support 
High costs and risks 

EE-B3 

EE-B0 instruments, plus: 
• (Tertiary) New Regulation on budgeting 

for energy expenditures of local self-
governments 

• (Tertiary and residential) Tax reliefs for 
owners of the buildings that have 
improved energy efficiency class of the 
heating systems and building isolations 

• (Tertiary) Public-private partnership 
• (Tertiary) Obligatory trainings of officers 

from local self-governments in charge of 
energy issues related to preparation of 
projects for funding (national and 
international) 

• (Residential) 100% subsidy for building 
shell improvement for houses of energy 
protected consumers 

• (Residential) Establishing energy 
efficiency funds in local self-governments 
for subsidizing energy rehabilitation of 
buildings 

• (Residential) Regulation on the status of 
Homeowners associations, that should 
provide them a possibility to take loans or 
apply for funding 

• (Residential) ″Old for new″ program for 
energy protected consumers 

Split incentive(s) 
Building stock characteristics and 
special issues 
Socio-economic status of building users 
Problematic implementation network / 
governance framework 
Legislation issues 
High costs and risks 
Misleading prices (energy / fuel / tariffs) 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

EE-B4 

EE-B0 instruments, plus: 
• (Residential) Subsidizing new efficient 

heating appliances up to 50% 
• (Residential) Old for new program for 

biomass and wood stoves for energy 
protected consumers 

• (Residential and Tertiary) Innovative 
campaigns about tackling of air pollution 
and climate change 

• (Tertiary) Public-private partnership 
• (Tertiary) New Regulation on budgeting 

for energy expenditures for local self-
governments 

• (Residential) Establishing energy 
efficiency funds in local self-governments 

• (Tertiary) Obligatory trainings of officers 
from local self-governments in charge of 
energy issues related to preparation of 
projects for funding (national and 
international) 

Lack of experienced professionals, 
trusted information 
Lack of any type of financial support 
High costs and risks 

 

Figure 21: Serbia; 2030 buildings energy 
consumption, Mtoe 

 

 

Figure 22: Serbia; 2030 buildings direct CO2 
emissions, MtCO2eq

Table 22: Scenario performance for the buildings sector of Serbia according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 9,15 1,64  

EE-B0 16,80 24,42 1,64  

EE-B1 8,79 19,47 1,64  

EE-B2 2,60 19,45 1,49 3 

EE-B3 11,78 17,40 1,49 1 

EE-B4 10,99 15,04 1,49 2 
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The best ranked scenario is EE-B3, which 
reflects the forward-looking path of 
improving the situation of EE-B1 scenario, 
through the second most promising 
combination of three technologies (Building 
shell improvement – Efficient heating – 
Efficient appliances) (based on H-DST): 
1. Building shell improvement (building 

fabric upgrade) focuses only on the 
improvement of insulation of 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; 

2. Efficient heating 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 
new and existing buildings (single-
family, multi-family, tertiary); 

3. Efficient appliances 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. 

The main focus of EE-B3 scenario is the 
“Building shell improvement” technology 
since it faces a bigger number of barriers 
compared to the others. There are common 
barriers with the other two technologies. The 
effects of implementation of the EE-B3 
scenario are improved compared to EE-B1 
and EE-B2 - from the point of view of energy 
consumption and GHG emissions - through 
the minimization of specifically selected 
barriers linked with the “Building shell 
improvement”. 
The assumed policy package for the 
residential and tertiary sub-sectors includes 
per technology the policy instruments 
already considered under EE-B0 along with 
the policy instruments for minimizing 
barriers for the “Building shell 
improvement”. 
Policy assumptions and targets for EE-B3 
scenario are:  

• Refurbishment of existing single-family 
houses (initial assumption 35%, H-DST 
outcome 25,919%); 

• Refurbishment of multi-family buildings 
(depending on building type – initial 
assumption 20-30%, H-DST outcome 
14,81 - 23,33%); 

• Penetration of heat pumps initially 
assumed for new single-family houses 
(expected to be built by 2030) up to 15% 
by 2030, while the H-DST outcome is 
12,53%; 

• Replacement of all appliances with A+ 
(or higher) class appliances by 2030 (H-
DST outcome 91,5%); 

• Replacement of heating appliances with 
more efficient ones by 2030, by up to 
40% of the dwellings that are using 
individual solutions for heating 
(depending on building type) - assumed 
efficiencies for new appliances are 75% 
for wood, biomass and coal stoves, and 
90% for electric heaters. 

The policy assumptions for EE-B3 scenario 
for the tertiary sub-sector are: 

• 17,5% reduction of heat, biomass, coal, 
natural gas and fuel oil consumption, 
due to improvement of thermal 
characteristics of the building envelope 
for one class (H-DST outcome 13,46%); 

• Change of heating systems with heat 
pump systems by 20% of the buildings 
that are currently using natural gas, 
biomass, coal and fuel oil (H-DST 
outcome 16,54%). 

Policy instruments that should enable the 
achieving of the policy assumption are:  

• Promotion and implementation of 
support mechanisms and subsidies by 
the state for insulation and building 
envelope restoration. The support 
mechanisms, targeted to specific 
barriers (Socio-economic status of 
building users, High costs and risks, 
Misleading prices (energy / fuel / tariffs), 
Problematic implementation network / 
governance framework, and Legislation 
issues) can be financial (subsidies for 
refurbishment of buildings, soft loans) 
and administrative (tax reduction for 
building shell elements); 

• Awareness and educational campaigns 
(Residential and Tertiary); 

• Public private partnership (Tertiary); 
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• Introduction of energy efficiency 

indicators in public procurements 
(Tertiary). 

Additional policy instruments for confronting 
barriers are: New Regulation on budgeting 
for energy expenditures for local self-
governments, Public-private partnership, 
Obligatory trainings of officers from local 
self-governments in charge of energy issues 
related to preparation of projects for funding 
(national and international) for Tertiary 
subsector and 100% subsidy for building 
shell improvement for houses of energy 
protected consumers, Establishing energy 
efficiency funds in local self-governments 
for subsidizing energy rehabilitation of 
buildings, Regulation on the status of 
homeowners associations, that should 
provide them a possibility to take loans or 
apply for funding (Residential subsector), 
and Tax reliefs for owners of the buildings 
that had improved energy efficiency class 
heating systems and building isolations 
(Tertiary and Residential subsectors). 
The key barriers whose impact has been 
minimised are Split incentive(s), Building 
stock characteristics and special issues, 
Legislation issues and Problematic 
implementation network / governance 
framework for Institutional category, Socio-
economic status of building users for Social 

category, and High costs and risks and 
Misleading prices (energy / fuel / tariffs) for 
Economic category. 
The implementation of EE-B3 scenario 
would lead to 33,1% reduction of the final 
energy consumption in building sector 
compared to the BAU scenario (HERON 
baseline), but in comparison to EE-B0 the 
final energy consumption would increase for 
6,94%. The corresponding reduction of 
GHG emissions is estimated to 19,41% 
compared to BAU. Compared to EE-B0 
scenario, the direct GHG emissions would 
increase by 12,5%. 

Energy efficiency scenarios in the 
transport sector 
For studying the effects of energy efficiency 
measures in the transport sector in Serbia, 
six additional exploratory scenarios were 
developed assuming the following policy 
instruments:  

• Introduction of more efficient vehicles;  

• Transport modal shift;  

• Driving behaviour – Eco-driving;  

• Introduction of car-sharing;  

• Introduction of biofuels;  

• Penetration of electric vehicles. 

Table 23: Policy instruments and barriers for the different scenarios in the transport sector of 
Serbia 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-T0 

Efficient vehicles: 
• Tax reduction 
• Reduction of parking and toll fees for the 

most efficient engines 
Modal shift: 
• Rehabilitation of the railway network and 

modernization of the rolling stock 
• Promotion campaigns 
Driving behavior: 
• Educational campaigns 
• Best practice promotion 
Electric vehicles: 
• Educational campaigns 
• Best practice promotion 
• Tax reduction 

N/A 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

Biofuels: 
• Subsidizing bio fuels production 
• Educational campaigns 

EE-T1 Same as EE-T0 N/A 

EE-T2 

EE-T0 instruments, plus: 
• Information campaigns and educational 

programmes promoting cycling, walking, 
carpooling, eco-driving, using rail instead 
of road and other modal shifts, tackling of 
air pollution and climate change 

• Large development of rail, cycling and 
walking infrastructure, using substantial 
public funds 
- 20% more public investment into 

public transport services, especially 
tramways and rail, and maintenance 
of road network; award systems for 
using public transport 

- Developing Sustainable Urban 
Mobility Plans to facilitate 
coordination and integration of 
different transport systems 

- Reallocation of street space in cities 
to facilitate walking, cycling and public 
transport use 

Concerns on reliability / Mistrust in new 
technologies 
Low satisfaction level / lack of trust in 
public transport 
Limited infrastructure investment for 
public transport 

EE-T3 

EE-T0 instruments, plus: 
• Information campaigns and educational 

programmes promoting eco-driving, using 
more efficient vehicles, tackling of air 
pollution and climate change 

• Tax reduction for companies using 
biofuels for their vehicles 

• Obligation for public transport companies 
to use 15% biofuels 

Concerns on reliability / Hesitation to 
trust new technologies 
Socio-economic status of users 

EE-T4 

EE-T0 instruments, plus: 
• Large-scale information campaigns and 

free of charge training of drivers 
• Implementation of best-practice norms in 

passenger and freight transport 
companies 

• Obligatory introduction of eco-driving as 
part of education of new drivers 

• Information campaigns and educational 
programmes promoting eco-driving, using 
more efficient vehicles, tackling of air 
pollution and climate change 

Socio-economic status of users 
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Figure 23: Serbia; 2030 transport energy 
consumption, Mtoe 

 

 

 

Figure 24: Serbia; 2030 transport direct CO2 
emissions, MtCO2eq

Table 24: Scenario performance for the transport sector of Serbia according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 6,72 2,04  

EE-T0 16,80 19,84 1,74  

EE-T1 12,59 12,83 1,74  

EE-T2 12,59 20,37 0,86 1 

EE-T3 13,13 20,78 1,84 2 

EE-T4 12,60 17,45 1,18 3 
 
The best ranked scenario is  EE-T2 which 
reflects the forward-looking path of 
improving the situation of EE-T1 scenario, 
through the most promising combination of 
three technologies / actions (Modal shift – 
Eco-driving – Use of biofuels) (based on H-
DST). The situation was improved 
compared to EE-T1 – from the point of view 
of energy consumption and GHG emissions 
- through the minimization of barriers linked 
with the “Modal shift” option which was 
considered as the priority action out of the 
three due to the larger number of barriers. 
The minimization of the barriers – by using 
the H-DST - among which there were not 
common barriers for all three technologies 
resulted in higher energy savings compared 
to EE-T1. 
The policy package linked to this scenario 
includes that of EE-T0 and a number of 
additional instruments aiming to confront 
selected barriers for “Modal shift”. By 

minimizing barriers for “Modal shift”, the 
policy assumptions of two more types of 
technologies were improved, too. This 
shows that supporting the penetration of 
“Modal shift” technology will have a positive 
effect on  “Eco-driving” and “Use of 
biofuels”. Each of the sub-scenarios of EE-
T2 is assuming a specific level of 
penetration of one technology / measure: 
1. Modal shift in freight and passenger 

transport: this sub-scenario focuses on 
the rehabilitation of the railway network 
and increase of use of rail for 
passengers and goods transport. It 
assumes shift to more efficient transport 
modes than it is in the current structure 
of passenger and tonne kilometres. 

2. Eco-driving in freight and passenger 
transport: this sub-scenario focuses on 
the reduction of energy demand due to 
change of driving habits. Driving style 
has considerable influence on fuel 
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consumption. Studies that had 
considered effects of eco-driving on fuel 
consumption reported different possible 
saving. Some studies show that possible 
saving is in the range 5 - 62% and that 
participants in eco-driving reduced fuel 
consumption by 4,6% or 0,51 litters per 
100 km. Similar studies have not been 
carried out in Serbia. Thus, experiences 
from other countries were used for 
scenario development. 

3. Use of biofuels in freight and passenger 
transport: this sub-scenario is focused 
on increasing the share of biofuels in 
road transport. As a member of The 
Energy Community Treaty, Serbia is 
obliged to reach the share of 10% of 
biofuels in transport by 2020.  

The policy assumptions and targets for EE-
T2 scenario are: 

• Increase to 25% in 2030 (H-DST 
outcome 23%) of the shares of rail 
passenger km and of the rail tone km, 
while assumed share of water tone km 
will be 7% (H-DST outcome 6,44%) by 
2030; 

• Reduction of energy demand due to 
change of driving habits (5% initially 
assumed – H-DST outcome 4,7%); 

• Penetration of biofuels in road transport 
(12% by 2030 initially assumed – H-DST 
outcome 11,07%). 

The policy instruments that focus on 
achieving the policy targets and confronting 
barriers are: 

• Information campaigns and education 
programmes about: promoting cycling, 
walking, carpooling, eco-driving, using 
rail mode instead of road and other 
modal shifts, air pollution and climate 
change; 

• Large development of rail, cycling and 
walking infrastructure, using substantial 
public funds;  

• 20% more public investment into public 
transport services, especially tramways 
and rail, and maintenance of road 
network;  

• Award systems for using public 
transport; 

• Developing Sustainable Urban Mobility 
Plans to facilitate coordination and 
integration of different transport 
systems; 

• Reallocation of street space in cities to 
facilitate walking, cycling and public 
transport use; 

• Financial incentives for modernisation of 
inland water fleet; 

• Financial incentives to local authorities 
for improving infrastructure, especially 
for rehabilitation of the railway network 
and modernisation of the rolling stock. 

Modal shift technology was in the focus of 
this scenario. It faces a bigger number of 
barriers compared to the others, and some 
of them are common with the other two 
considered technologies. The barriers 
whose impact has been minimized are, as 
follows: 

• Concerns on reliability / Mistrust in new 
technologies;  

• Low satisfaction level / lack of trust for 
public transport;  

• Limited infrastructure investment for 
public transport. 

The implementation of EE-T2 scenario 
would lead to reduction of the final energy 
consumption in transport sector of 28% 
compared to BAU scenario (HERON 
baseline), but in comparison to the EE-T0 
scenario the final energy consumption 
would increase by 11,45%. Also, the 
reduction of direct GHG emissions would 
decrease by 19,25% compared to BAU. 
Compared to EE-T0 scenario the direct 
GHG emission would increase by 8,87%. 
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United Kingdom 

National case composed by the Oxford Institute for Sustainable 
Development, Oxford Brookes University, Oxford, UK 
Authors: Prof. Rajat Gupta, Matt Gregg 

Energy efficiency scenarios in the 
building sector 

In the UK, the building sector analysis 
included the residential sector and the 
tertiary sector which included commercial 
services and public services. The scenarios 
are built around specific penetration of the 
following technologies with a priority focus 
on efficient heating: 

• Building shell improvement; 
• Efficient heating; 
• Efficient air-conditioning (tertiary only); 
• Efficient appliances; 
• Efficient lighting; 
• Building energy management. 

Table 25: Policy instruments and barriers for the different scenarios for the buildings sector of 
the UK 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-B0 

• Continuous financial incentives to 
residential or tertiary heat pump owners 
through payments for heat generation: 
Renewable Heat Incentive 

• Upfront financial incentives: reduced VAT 
and Green Deal replacement 

• Upfront financial incentives: reduced VAT 
and Green Deal replacement (small 
business) 

N/A 

EE-B1 Same as EE-B0 N/A 

EE-B2 

EE-B0 instruments, plus: 
• Awareness campaigns and assessment 

for appropriateness: Green Deal 
replacement for homes 

• Enhanced certification (requiring installer 
and consumer training – by installer) with 
sustained information campaigns 

• Regulatory: UK building regulations; 
tightened carbon emissions standards on 
new build – continuous tightening to 2020 

• CO2 emission standards on heating 
system replacement 

Inertia 
Lack of awareness on savings potential, 
technologies, EE 
High costs and risks 

EE-B3 

EE-B0 instruments, plus: 
• Awareness campaigns: Green Deal 

replacement 
• Increased awareness through labelling – 

improve labelling to reduce risk 

Inertia 
Lack of awareness on savings potential, 
technologies, EE 
High costs and risks 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

perception. Need to communicate a clear 
financial benefit to consumer 

• Phase-out of inefficient lighting products 
should increase production and purchase 
of efficient lighting products and further 
reduce high costs and risks through 
normalization of efficient lighting 

EE-B4 

EE-B0 instruments, plus: 
• Upfront financial incentives: reduced VAT, 

ECO and Green Deal replacement – 
extend installation support and loan 
programs like Green Deal and ECO to 
2020 and beyond 

• Capital subsidies 
• Regulatory enforcement of more efficient 

new build and renovation through the UK 
Building regulations – continued 
improvement to regulations 

• Awareness campaigns and assessment 
for appropriateness: Green Deal 
replacement for homes  

• Smart meter, improved billing and energy 
display technology to increase awareness 
and reduce (perceived) risk or cost 

• Clear labelling and certification schemes 

Inertia 
Lack of awareness on savings potential, 
technologies, EE 
High costs and risks 

 

Figure 25: UK; 2030 buildings energy 
consumption, Mtoe 

 

 

Figure 26: UK; 2030 buildings direct CO2 
emissions, MtCO2eq

Table 26: Scenario performance for the buildings sector of the UK according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 2,81 9,58 1,94  

EE-B0 15,40 22,49 1,94  

EE-B1 10,84 18,62 1,94  
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Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

EE-B2 11,24 18,71 1,17 3 

EE-B3 11,24 21,86 1,23 1 

EE-B4 11,75 20,00 1,17 2 
 
The best scenario as selected by the AMS 
process (EE-B3) focuses on efficient 
heating, efficient cooling (tertiary only) and 
efficient lighting. According to modelling, the 
scenario provides a 12% reduction in energy 
consumption by 2030 against 2007 
consumption levels and a 12% reduction in 
GHG emissions by 2030 against EU non-
ETS target. The scenario also provides a 
37% reduction in GHG emissions by 2030 
against 1990 levels. 
The barriers addressed in this scenario are: 

• High costs and risks (specifically for 
Efficient heating and cooling) – 
overcome with:  
o Continuous financial incentives to 

renewable  heat system (e.g. heat 
pump) owners through payments for 
heat generation: Renewable Heat 
Incentive)  - improvement and 
extension of the RHI beyond 2020; 

o Upfront financial incentives: reduced 
VAT and Green Deal replacement; 
capital grants – one-off upfront 
payment to consumers to offset 
capital costs; 

o Loan guarantees and social finance: 
Green Deal-style loan with 
acceptable interest rates (previous 
Green Deal loan interest rates were 
too high); 

o Awareness campaigns and 
assessment for appropriateness to 
reduce risk concerns – local open 
house shows, open homes tours, 
meet professionals and home 
owners who can attest to experience 
with success; 

o Smart meter, improved billing and 
energy display technology to 
increase awareness and reduce 
(perceived) risk or cost; 

o Educational commissioning and 
follow-up support to reduce concerns 
for risk; 

o Phase-out of inefficient lighting 
products should increase production 
and purchase of efficient lighting 
products and further reduce high 
costs and risks through 
normalization of efficient lighting. 

• Inertia – overcome with: 
o Upfront financial incentives: reduced 

VAT, ECO and Green Deal 
replacement – extend installation 
support and loan programs like 
Green Deal and ECO to 2020 and 
beyond; 

o Clear labelling and certification 
schemes; 

o Capital subsidies; 
o CO2 emission standards on heating 

system replacement. 
• Lack of awareness on savings potential, 

technologies, EE – overcome with: 
o Awareness campaigns and 

assessment for appropriateness: 
Green Deal replacement for homes; 

o Increased awareness through 
labelling – improve labelling to 
reduce risk perception. Need to 
communicate a clear financial 
benefit to consumer; 

o Awareness campaigns: ECO and 
ECO replacement, and Green Deal 
replacement. 

Among the key socio-economic drivers to 
promote energy efficiency development at 
national level, the following have the 
potential to affect multiple technological foci 
and barriers: 

• Continuous strengthening of the UK 
building regulations; 

• Financial incentives, and 

• A potential Green Deal replacement 
programme – effectively a policy 
instrument with the ability to subsidise, 
educate, promote, evaluate and 
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ultimately provide a holistic approach to 
retrofit. 

Energy efficiency scenarios in the 
transport sector 
In the UK, the transport sector scenarios are 
built around specific penetration of the 
following technologies with a priority focus 
on electric and hybrid vehicles: 

• Penetration of electric and hybrid 
vehicles; 

• Eco-driving; 
• Modal shift; 
• Use of biofuels; 
• Efficient vehicles. 

Table 27: Policy instruments and barriers for the different scenarios in the transport sector of 
the UK 

Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

BAU N/A N/A 

EE-T0 

• Awareness and social benefit: allow 
electric vehicle drivers to use bus lanes in 
traffic and provide charging stations 
(Encourage uptake of EVs and plug-in 
infrastructure strategy) 

• Financial incentives: grants and reduced 
tax (plug-in car grants and VED) 

• Awareness (Fuel economy labels) 
• Regulatory and control instruments: 

requiring minimum use of biofuels 

N/A 

EE-T1 Same as EE-T0 N/A 

EE-T2 

EE-T0 instruments, plus: 
• Mobile applications to identify e-charging 

stations around country to make it easier 
for drivers to feel comfortable about 
traveling in e-vehicles (reliability) 

• Regulatory (ESOS) provides eco-driving 
as option to find way to reduce 
consumption. 

• Government support to biofuel efficiency 
R&D to reduce upfront costs / increase 
reliability 

Lack of knowledge / information on EE 
transport 
Low / limited awareness – 
environmental sensitivity on EE 
Concerns on reliability / Hesitation to 
trust new tech 
Contradictory policy goals 

EE-T3 

EE-T0 instruments, plus: 
• Financial incentives to purchase bicycles 

for transportation to work – cycle to work 
scheme  

• Financial incentives to Local Authorities to 
improve infrastructure to encourage modal 
shift 

• Awareness / training campaigns to teach 
eco-driving methods – National standard 
for cycle training 

• Increasing service quality and frequency 
on public transport networks 

• Discouraging private motorised travel (e.g. 
removal of fuel subsidies and 
implementing vehicle registration fees) 

• Awareness raising campaigns to inspire 
use of electric vehicles / more efficient 
vehicles 

Lack of policy support (tech and 
research) 
Limited infrastructure investment for 
public transport 
Problems with infrastructure / public 
transport services 
Lack or limited policies on EE transport 
issues 
Lack or limited finance / incentives 
Lack of integrated governance / entities 
– fragmentation / bureaucracy 
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Scenario Assumed policy instruments, in addition 
to the existing and planned ones Minimized barriers 

EE-T4 

EE-T0 instruments, plus: 
• Regulatory and control instruments: 

requiring minimum use of biofuels 
• Financial incentives: grants and reduced 

tax (VED) 
• Government support to biofuel efficiency 

R&D to reduce upfront costs / increase 
reliability 

• Financial incentives to Local Authorities to 
improve efficiencies of public 
transportation and to improve 
infrastructure to encourage the efficient 
use of public transportation 

• Fuel-economy and emissions standards 
enforced through mandatory inspections) 
should help to increase energy efficiency 
of motorised transport while improving 
local air quality 

Lack of knowledge / information on EE 
transport 
Lack of policy support (tech and 
research) 
Concerns on reliability / Hesitation to 
trust new tech 
Problems with infrastructure / public 
transport services 
Contradictory policy goals 
Lack or limited finance / incentives 

 

Figure 27: UK; 2030 transport energy 
consumption, Mtoe 

 

 

Figure 28: UK; 2030 transport direct CO2 
emissions, MtCO2eq

Table 28: Scenario performance for the transport sector of the UK according to the AMS method 

Scenario Environmental 
performance 

Political 
acceptability 

Feasibility of 
implementation 

Scenario ran from 
1 (best) to 3 

(worst) 

BAU 0,00 7,18 2,02  

EE-T0 16,80 20,09 1,94 3 

EE-T1 12,82 16,33 1,94  

EE-T2 13,17 21,55 1,17 4 

EE-T3 14,50 24,09 1,17 2 

EE-T4 14,53 25,46 1,17 1 
 
The best scenario as selected by the AMS 
process (EE-T4) focuses on penetration of 
electric and hybrid vehicles, use of biofuels, 

and more efficient vehicles. According to 
modelling the scenario provides a 31% 
reduction in energy consumption by 2030 

0

10

20

30

40

50

BAU EE-T0 EE-T1 EE-T2 EE-T3 EE-T4

46,8

29,7
34,9 33,8 32,7 32,7

0

20

40

60

80

100

120

140

BAU EE-T0 EE-T1 EE-T2 EE-T3 EE-T4

123,9

62,4
76,1 73 70,3 70,2

54 



 
against 2007 consumption levels and a 30% 
reduction in GHG emissions by 2030 
against EU non-ETS target. The scenario 
also provides a 42% reduction in GHG 
emissions by 2030 against 1990 levels. 
Selected barriers addressed in this scenario 
are: 

• Buyer attitude / bounded rationality– 
overcome with: 
o Awareness and social benefit: allow 

electric vehicle drivers to use bus 
lanes in traffic and provide charging 
stations; discount on congestion 
charges; 

o (Encourage uptake of EVs and plug-
in infrastructure strategy); 

o Financial incentives: grants and 
reduced tax to break barrier of 
reliability concerns (plug-in car 
grants and VED); 

o Government (including local) use of 
electric vehicles in own fleet; 

o Increased tax on conventional 
vehicles and congestion charges to 
feed in to subsidy programs; 

o Government support to EV battery 
R&D to reduce upfront costs; 

o Mobile applications to identify e-
charging stations around country to 
make it easier for drivers to feel 
comfortable about traveling in e-
vehicles (reliability); 

o Regulatory and control instruments: 
requiring minimum use of biofuels; 

o Financial incentives: grants and 
reduced tax (VED); 

o Government support to biofuel 
efficiency R&D to reduce upfront 
costs / increase reliability. 

• Lack of knowledge / information on EE 
transport 

• Low / limited awareness – 
environmental sensitivity on EE – 
overcome with: 
o Awareness / training campaigns to 

educate on the benefits of biofuels; 
o Awareness raising campaigns to 

inspire use of electric vehicles/more 
efficient vehicles; 

o Awareness (Fuel economy labels). 
• Problems with infrastructure / public 

transport services – overcome with: 
o Financial incentives to Local 

Authorities to improve efficiencies of 
public transportation and to improve 
infrastructure to encourage the 
efficient use of public transportation; 

o Fuel-economy and emissions 
standards enforced through 
mandatory inspections) should help 
to increase energy efficiency of 
motorized transport while improving 
local air quality. 

Among the key socio-economic drivers to 
promote energy efficiency development at 
national level, the following have the 
potential to affect multiple technological foci 
and barriers: 

• Educational and awareness programs 
that cover both improvement in vehicle 
efficiency and maximise efficiency of 
maintenance, care and use. 
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Comparative analysis 

Authors: Prof. Dimitrios Mavrakis, Dr. Popi Konidari, Aliki-Nefeli Mavraki 

The comparative analysis was performed 
based on the outcomes of the innovative 
methodological approach of the HERON 
project.  It aimed to demonstrate the use of 
the forward-looking socio-economic 
research innovative outcomes of the 
HERON project in buildings and transport. 
These outcomes incorporate the impact of 
barriers linked with end-users’ behavior on 
Energy Efficiency (EE) targets for seven 
national cases (Bulgaria, Estonia, Germany, 
Greece, Italy, Serbia and United Kingdom). 
The main conclusions of comparing the 
mapped and evaluated barriers (see Table 
29 and Table 30) are: 

• All HERON countries have the majority 
of barriers with high impact under the 
categories “Social”, “Cultural” and 
“Educational” and the majority of 
barriers with low impact under the 
category “Institutional” barriers. 
“Financial crisis / Economic stagnation” 
is a barrier of low impact for five of the 
seven HERON countries. Estonia and 
Greece do not consider it as of low 
impact. For Greece, it is the barrier with 
the highest impact for Energy Efficiency 
issues for the building sector. 

3 This barrier is defined as the 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). 

• The common barriers with high impact 
for the majority of the HERON countries 
under the building sector are:  

 “Socio-economic status of building 
users” (Social)3; 

 “Customs, habits and relevant 
behavioral aspects” (Cultural);4 

 “Missing credibility / mistrust of 
technologies and contractors” 
(Cultural); and 

 “Lack of awareness / knowledge on 
savings potential / information gap 
on technologies” (Educational). 

• The common barriers with high impact 
for the majority of the HERON countries 
under the transport sector are:  

 “Habit and social norm of driving, 
car ownership and use” (Cultural); 

 “Lack of finance/Limited financial 
incentives for new vehicles / 
ULEVs / public transport - 
Inefficient or absent fiscal 
measures for supporting EE” 
(Economic); 

 “Limited infrastructure investment 
(road / train / cycling) – for public 
transport” (Economic); 

 Lack of knowledge / information (on 
green transport / ULEVs / EVs - fuel 
economy)” (Educational). 

4 Custom is defined as a tradition or a usual way to 
behave (Source: 
http://www.yourdictionary.com/custom#e3Fw6Uevh
7IEf6Sh.99) -  habit is  a particular act or way of 
acting that a person tends to do regularly (Source: 
http://dictionary.cambridge.org/us/dictionary/english
/habit) 
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Figure 29: Social barriers and their impact for the buildings sector among the HERON countries 

 

 

Figure 30: Cultural barriers and their impact for the buildings sector among the HERON 
countries 
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Figure 31: Educational barriers and their impact for the buildings sector among the HERON 
countries 

 

 

Figure 32: Economic barriers and their impact for the buildings sector among the HERON 
countries 
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Figure 33: Institutional barriers and their impact for the buildings sector among the HERON 
countries 

 

 

Figure 34: Social barriers and their impact for the transport sector among the HERON countries 
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Figure 35: Cultural barriers and their impact for the transport sector among the HERON 
countries 

 

 

Figure 36: Educational barriers and their impact for the transport sector among the HERON 
countries 
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Figure 37: Economic barriers and their impact for the transport sector among the HERON 
countries 

 

Figure 38: Institutional barriers and their impact for the transport sector among the HERON 
countries 
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The most promising policy mixes that 
resulted after evaluation with the multi-
criteria evaluation method AMS are 
compared against the promoted EE 
technologies, their synthesis in policy 
instruments and their evaluated overall 
performance. The main conclusions are: 

• Building sector 
o “Building shell improvement” is 

linked with a considerable set of 
barriers that includes common 
barriers with other EE technologies. 
The minimization of barriers for 
Building shell improvement affects 
strongly the penetration of other EE 
technologies.  

o It seems that it is difficult to assume 
the proper policy instruments so as 
to confront “Social” or “Cultural” 
barriers. There is a need for 
innovative policy instruments that will 
be able to confront “Social” or 
“Cultural” barriers without using only 
financial incentives or similar means 
to change such behavior.  

o There is a tendency during the 
design of policy instruments to avoid 
the inclusion of provisions for non-
compliance. 

o The assumed policy mixes for the 
most promising scenarios in Italy, 
Serbia and the United Kingdom have 
the following advantages: i) they 
support the competitiveness of the 
country; ii) they offer flexibility to the 

target groups / end-users, and iii) 
their technological options for 
promoting EE are cost-efficient. 

• Transport sector 
o “Electric and hybrid vehicles” are 

linked with a considerable set of 
barriers that includes common 
barriers with other EE technologies. 

o The promotion of the EE technology 
“Electric and hybrid vehicles” is 
assumed using the same minimized 
barriers in the majority of the HERON 
countries. 

o Economic and institutional barriers 
linked with “Electric and hybrid 
vehicles” are confronted with 
properly assumed policy 
instruments.  

o Again, there is a tendency during the 
design of policy instruments to avoid 
the inclusion of provisions for non-
compliance as in the case of the 
building sector. 

The assumed policy mixes for the most 
promising scenarios in Serbia and the 
United Kingdom have the following 
advantages: i) they are expected to deliver 
very good environmental outcomes (less 
GHG emissions / less amount of consumed 
energy; ii) they are more political acceptable 
due to their performance in “Dynamic cost 
efficiency”, “Competitiveness”, “Equity”; iii) 
they are likely to be feasible for 
implementation. 
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Table 29: Impact of barriers for the buildings sector among the HERON countries

Type Name of barrier 
Impact 

BG ES GE GR IT SR UK 

Social Social group interactions and 
status considerations 0,057 0,006 0,047 0,062 0,065 0,051 0,008 

Social Socio-economic status of 
building users 0,099 0,012 0,047 0,099 0,144 0,118 0,043 

Social 
Strong dependency on the 
neighbors in multi-family 

housing 
0,099 0,009 0,023 0,057 0,049 0,009 0,004 

Social Inertia 0,031 0,008 0,004 0,062 0,033 0,069 0,027 

Social Commitment and motivation 
of public social support 0,031 0,018 0,004 0,025 0,033 0,093 0,006 

Social Rebound effect 0,031 0,010 0,004 0,025 0,033 0,009 0,018 

Cultural 
Lack of interest / Low priority 

/ Undervaluing energy 
efficiency 

0,048 0,027 0,052 0,041 0,049 0,011 0,063 

Cultural Customs, habits and relevant 
behavioral aspects 0,048 0,030 0,023 0,088 0,082 0,010 0,087 

Cultural Bounded rationality / Visibility 
of energy efficiency 0,048 0,011 0,131 0,057 0,013 0,087 0,032 

Cultural 
Missing credibility / mistrust 

of technologies and 
contractors 

0,048 0,030 0,031 0,026 0,013 0,085 0,168 

Educational 

Lack of trained and skilled 
professionals / trusted 

information knowledge and 
experience 

0,035 0,020 0,012 0,022 0,045 0,080 0,144 

Educational 

Lack of awareness / 
knowledge on savings 

potential / information gap on 
technologies 

0,071 0,059 0,062 0,067 0,091 0,027 0,048 

Economic 

Lack of any type of technical 
support / Lack of financial 

incentive (Public and Prtivate 
sector) / Lack of funds or 

access to finance 

0,047 0,097 0,022 0,042 0,086 0,068 0,052 

Economic 

High capital costs / Financial 
risk / Uncertainty on 

investment / High cost of 
innovative technologies for 

end-users 

0,080 0,133 0,031 0,049 0,030 0,064 0,090 

Economic Payback expectations / 
Investment horizons 0,026 0,096 0,067 0,024 0,041 0,007 0,034 

Economic 

Relatively cheap energy and 
fuel prices / Misleading tariff 
system not reflecting correct 
prices for energy use / EE 

0,026 0,135 0,004 0,013 0,033 0,071 0,011 
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Type Name of barrier 
Impact 

BG ES GE GR IT SR UK 

Economic 
Unexpected costs (Hidden 

costs) / Costs vary regionally 
(Fragmented ability) 

0,016 0,060 0,031 0,013 0,014 0,007 0,018 

Economic Financial crisis / Economic 0,008 0,054 0,004 0.110 0,013 0,007 0,006 

Economic Embryonic markets 0,026 0,049 0,004 0,009 0,012 0,007 0,018 

Institutional Split incentive 0,021 0,012 0,058 0,007 0,033 0,033 0,011 

Institutional 

Legislation issues / Lack of 
relevant legislation / Lack of 

regulatory provision / Change 
of legislation for 

local/regional administrative 
division / 

Complex/inadequate 
regulatory procedures 

0,043 0,010 0,058 0,038 0,039 0,006 0,019 

Institutional 
Building stock characteristics 

/ Aging stock / Historical 
preservation 

0,011 0,036 0,012 0,007 0,017 0,004 0,010 

Institutional 

Poor compliance with 
efficiency or construction 

standards / Technical 
problems / Performance 

gap/mismatch 

0,011 0,012 0,058 0,005 0,007 0,004 0,035 

Institutional Lack of data / Information-
diversion of management 0,011 0,026 0,024 0,014 0,007 0,004 0,004 

Institutional 

Barrier to behavir change 
due to problematic 

Implementation 
Network/Governance 

framework / Inadequate 
implementation of policy 
measures / Poor policy 

coordination across different 
levels / Cooperation of 

municipalities 

0,011 0,018 0,058 0,029 0,011 0,025 0,006 

Institutional Disruption / Hassle factor 0,011 0,010 0,024 0,003 0,011 0,004 0,023 

Institutional Security of fuel supply 0,005 0,014 0,005 0,003 0,005 0,004 0,014 

Table 30: Impact of barriers for the transport sector across the HERON countries 

Type Name of barrier 
Impact 

BG ES GE GR IT SR UK 

Social Low satisfaction with public 
transport / Lack of trust 0,040 0,007 0,010 0,111 0,156 0,008 0,008 

Social 
Concerns of vehicle reliability 

/ Hesitation to trust new 
technologies 

0,018 0,003 0,005 0,156 0,081 0,033 0,027 

Social Heterogenity of consumers 0,018 0,006 0,009 0,025 0,014 0,065 0,010 
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Type Name of barrier 
Impact 

BG ES GE GR IT SR UK 

Social Suburbanization trends / Low 
density 0,009 0,019 0,027 0,017 0,038 0,004 0,004 

Social 

Mobility problems / 
Vulnerability of pedestrians / 
Lack of adequate space for 
walking / Cruising traffic / 

Parking problems 

0,009 0,007 0,013 0,019 0,051 0,004 0,016 

Social Inertia 0,017 0,005 0,001 0,017 0,016 0,004 0,038 

Cultural Car as a symbol status and 
group influence 0,025 0,012 0,072 0,029 0,036 0,010 0,055 

Cultural 
Habit and social norm of 

driving, car ownership and 
use 

0,047 0,008 0,181 0,125 0,079 0,012 0,095 

Cultural Cycling is marginalized 0,025 0,002 0,014 0,013 0,030 0,002 0,033 

Cultural 
Attitude-action gap / 

Bounded rationality / Buyer 
attitude 

0,014 0,006 0,127 0,053 0,011 0,003 0,159 

Educational 

Lack of knowledge / 
information (on green 

transport / ULEVs/EVs – fuel 
economy) 

0,025 0,001 0,088 0,052 0,039 0,034 0,106 

Educational 

Low / limited awareness (of 
impact of EE in transport / 

towards eco-driving / benefits 
– environmental impacts) 

0,047 0,002 0,045 0,052 0,071 0,025 0,050 

Educational 

Confusion about car and fuel 
costs (conventional vs 

ULEVs/EVs) – Negative 
perception 

0,025 0,001 0,021 0,007 0,010 0,003 0,020 

Educational 

Lack of certified instructors / 
examiners / technicians / 

professionals for eco-driving / 
integrated transport / mobility 

/ ULEVs / EVs 

0,014 0,006 0,009 0,028 0,017 0,003 0,012 

Economic 

Lack of finance / Limited 
financial incentives for new 
vehicles / ULEVs / public 
transport / Inefficient or 

absent fiscal measures for 
supporting EE 

0,085 0,237 0,033 0,026 0,094 0,266 0,039 

Economic 
Limited infrastructure 

investment (road / train / 
cycling) for public transport 

0,079 0,133 0,065 0,076 0,028 0,074 0,013 

Economic Low purchasing power of 
citizens / Financial crisis 0,025 0,052 0,008 0,031 0,047 0,186 0,007 

Economic 

High cost / Low cost 
competitiveness of electric 

vehicles / High cost of 
batteries for EVs 

0,044 0,030 0,096 0,033 0,033 0,021 0,026 
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Type Name of barrier 
Impact 

BG ES GE GR IT SR UK 

Economic Payback period of fuel 
efficient vehicles 0,085 0,031 0,022 0,008 0,015 0,021 0,017 

Economic 
Negative role of investment 

schemes / Employee benefits 
encourage transport EE 

0,016 0,188 0,015 0,008 0,012 0,021 0,004 

Institutional 
Administrative fragmentation 

and lack of integrated 
governance 

0,056 0,076 0,032 0,020 0,031 0,032 0,020 

Institutional 
Transport EE on the 

Government Agenda / 
Priorities 

0,025 0,029 0,053 0,027 0,021 0,076 0,030 

Institutional 

Barriers to behavior change 
due to problems with 
infrastructure / public 

transport services (Inefficient 
urban / public transport 

infrastructure and planning / 
Undeveloped cycling / 

walking infrastructure / Lack 
of support for rail 

transportation / Limited rail 
infrastructure / Undeveloped 
infrastructure for recharging 

of EVs) 

0,056 0,015 0,026 0,044 0,040 0,029 0,095 

Institutional 

Lack or limited policies to 
support behavior change on 

specific transport issues / 
Lack of national strategy for 

bike and pedestrian mobility / 
Limited policy on freight 
efficiency / city logistics 

0,106 0,036 0,004 0,004 0,009 0,005 0,039 

Institutional Limited / complex funding in 
urban public transport 0,025 0,032 0,015 0,004 0,006 0,005 0,007 

Institutional 

Barriers to behavior change 
due to no policy support to 

technological issues / 
research needs / Immature 

status of developing 
technologies for EVs/ULEVs 
– Range of distance travelled 

between charges for EVs 

0,025 0,025 0,004 0,004 0,006 0,005 0,059 

Institutional 
Contradicting policy goals – 

particularly road / car-
oriented planning 

0,040 0,031 0,004 0,010 0,009 0,005 0,012 

 

67 



 

Abbreviations 

Abbreviation Description 

AHP Analytical Hierarchy Process  
BAU Business As Usual 
BEMS Building Energy Management System 
BEV Battery electric vehicle 
CNG Compressed natural gas 
CO2 Carbon dioxide 
COP Coefficient of performance 
DST Decision Support Tool 
EE Energy efficiency 
ESCO Energy service company 
ESOS Energy Saving Opportunity Scheme (in the UK) 
ETS Emissions Trading System 
EU European Union 
EV Electric vehicle 
GA Grant Agreement 
GHG Greenhouse gas 
HEV Hybrid electric vehicle 
HGV Heavy goods vehicle 
ICT Information and communications technology 
ITS Intelligent transportation system 
KfW German KfW banking group 
km Kilometer 
ktoe Kilotonne of oil equivalent 
kWh Kilowatt hour 
LEAP Long-range Energy Alternative Planning system 
LED Lighting emitting diode 
m2a Square meter/annually 
MAUT Multi-Attribute Utility Theory  
mtCO2eq Metric tons of carbon dioxide equivalent 
NOX Nitrogen oxides 
NZEB Nearly zero energy building 
PEV Plug-in electric vehicle 
PHEV Plug-in hybrid electric vehicle 
PRIMES EU energy system model 
PT Public transport 
R&D Research and development 
RHI Renewable Heat Incentive (in the UK) 
SMART Simple Multi-Attribute Ranking Technique  
SME Small and medium-size enterprise 
sq.m. Square meter 
ULEV Ultra-low-emission vehicle 
VAT Value Added Tax 
VED Vehicle Excise Duty 
YPEKA Greek Ministry of Environment and Energy 
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