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Topics

• Global problems

• European problems

• Directives
• RED
• EED
• EPBD



European and global challenges



European and global challenges

• Climate change (i.e. extreme weather conditions)

• Dependency from fossil fuels in general

• Dependency from fossil fuels import (EU imports 53%)

• Health problems (i.e. air pollution)

• Unsustainable structures (i.e. depleted fossil fuel sources)

• Growing energy demand (i.e. growing economy needs more energy)

• Inefficient buildings



Let’s see some data!



Climate change is real and causes health, social and economical problems!

Source: https://www.cdc.gov/climateandhealth/effects/default.htm https://www.iberdrola.com/environment/impacts-of-climate-change

https://www.cdc.gov/climateandhealth/effects/default.htm
https://www.iberdrola.com/environment/impacts-of-climate-change


Dependency from fossil fuels in general

Source: https://ourworldindata.org/fossil-fuels#what-share-of-primary-energy-comes-from-fossil-fuels



Dependency from fossil fuels in Europe

Source: https://ourworldindata.org/fossil-fuels#what-share-of-primary-energy-comes-from-fossil-fuels



Unsustainable structures (i.e. depleted fossil fuel sources)

For example, according to BP, 
Earth has 53 years of oil 
reserves left at current rate of 
consumption .

Source: https://mahb.stanford.edu/library-item/fossil-fuels-run/



Growing energy demand because of global population growth

Source: https://www.bbc.co.uk/bitesize/guides/zpmmmp3/revision/



Growing energy demand because of projected economic growth

BTU - British Thermal Unit

Source: https://www.bbc.co.uk/bitesize/guides/zpmmmp3/revision/4



Projected shortfall of energy in the future if we don’t do anything

Source: https://www.researchgate.net/figure/Projected-shortfall-of-energy-2-Fossil-
fuels-are-not-predicted-to-be-completely_fig13_3207709



Globally: building sector is one of the biggest „consumer” and CO2 emitter

Source: https://www.worldgbc.org/news-media/%E2%80%9Ctime-running-out%E2%80%9D-curb-
energy-use-buildings-construction-meet-paris-climate-goals



How we can change this?
Particular challenges in the European building sector



The European building stock is old and inefficient

Source: https://ec.europa.eu/energy/eu-buildings-factsheets_en



Share of energy in consumption for buildings (2013)

Source: https://ec.europa.eu/energy/eu-buildings-factsheets_en



In Europe, around 40% of primary energy is consumed by buildings

Source: https://epthinktank.eu/2016/07/08/energy-efficiency-in-buildings/energy-consuption-by-sector/



Energy consumption by end-use in residential buildings (2013)

Source: https://ec.europa.eu/energy/eu-buildings-factsheets_en



Particular challenges

The European building stock is old and inefficient

In Europe, around 40% of primary energy is consumed by buildings (and 60% of it is gas import 
used for heating and cooling)

More than 2/3 of the buildings will remain in use by 2050 and beyond

Energy efficiency of buildings is need to be improved!



Goals of the EU policies

Fight against climate change

Decrease air pollution

Higher energy efficiency

Stronger energy independence on EU level

More energy security

Boost the economy

Higher sustainability

• At least 40% cuts in greenhouse
emissions

• At least 32% renewables in energy
consumption

• At least 32.5% energy efficiency

Until 2030



Source: https://www.energy-community.org/dam/jcr:d1e7fdaf-6147-4d2d-87c3-
843abd5ad38d/EECG_EC_EPBD_062018.pdf



Ambitious goals laid in directives by the EU part of the Clean energy for all Europeans 
package

EPBD
(Energy Performance of Buildings 

Directive)

RES / RED
(Renewable Energy Sources 

Directive)

EED
(Energy Efficiency Directive)

General production and promotion of 
energy from renewable sources

More energy efficient buildings in 
order to improve the quality of 
citizens' life (nZEB)

Use energy more efficiently at all 
stages of the energy chain



Renewable Energy Sources Directive



The importance of renewable energy

• The energy sector is responsible for more than 75% of the EU’s greenhouse gas emissions. 

• Increasing the share of renewable energy across the different sectors of the economy is therefore a 
key building block to achieving an integrated energy system that delivers on Europe’s ambition of 
climate neutrality.



Main goal of RES = Increase the share of renewables

• It set a goal for the EU to fulfil at least 20% of its 
total energy needs with renewables by 2020 and 
became less dependent on “foreign” fossil fuels. 

• The directive was amended and set a new goal: 
for 2030 of at least 32% energy should come 
from renewables, with a clause for a possible 
upwards revision by 2023. 

Source: https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009L0028&from=EN



National binding targets

• The directive specifies national binding renewable energy 
targets for 2020 for each country, taking into account its 
starting point and overall potential for renewables. 

• These targets range from a low of 10% in Malta to a high of 
49% in Sweden. 
• Hungary: 13% / Germany: 18% / Slovakia: 14%

Source: https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009L0028&from=EN



Policy goals of RES

• Energy savings, reduction of GHG emissions 

• Promoting the security of energy supply

• Promoting technological development and innovation

• Promoting RES in the building sector

• Providing opportunities for employment and regional development

• Ensuring grid access and operability on liberated way

• Defining sustainability criteria for biofuels/-liquids



Some key measures of RES



Measures: general promotion of energy from renewable non-
fossil sources
▪ Wind (on-shore and off-shore)
▪ Solar (solar thermal and photovoltaic)
▪ Geothermal energy
▪ Ambient energy
▪ Tidal, wave energy
▪ Hydropower
▪ Biomass
▪ Landfill gas, sewage treatment plant gas and biogas



Measures: mandatory national targets

Translating the EU’s 32% goal into individual targets for each member state, reflecting different
starting points and potential.

Calculation:
▪ equal increase in each Member State‘s 2005 share weighted by their GDP
▪ Taking into account past efforts

The following may be applied to reach the target:
▪ Promotion of energy efficiency and savings
▪ Support schemes
▪ Cooperation measures (i.e.: energy cooperations)



2020 goal and the share of renewables

2030 target

Source: https://www.ca-res.eu/fileadmin/cares/PublicArea/CARES2FinalPublication/CA-RES_Executive_Summary_2016.pdf

https://www.ca-res.eu/fileadmin/cares/PublicArea/CARES2FinalPublication/CA-RES_Executive_Summary_2016.pdf


National Renewable Energy Action Plans

All EU countries have adopted national renewable energy action plans showing what actions 
they intend to take to meet their renewables targets.
These plans include sectorial targets for 

• electricity, 
• heating and cooling, 
• transport; 
• planned policy measures; 
• different mix of renewables technologies they expect to employ; 
• planned use of cooperation mechanisms.

New targets for renewable energy in 2030
• Renewables will continue to play a key role in helping the EU meet its energy needs 

beyond 2020. 
• EU countries have already agreed on a new renewable energy target of at least 27% of 

final energy consumption in the EU by 2030. 



An example: the German National Renewable Energy Action Plan

• Reduction of GHG emissions by 40 % by 2020, 55 % by 2030, 70 % by 2040 and by 80 to 
95 % by 2050, compared to reference year 1990;

• Reduction of primary energy consumption by 20 % by 2020 and by 50 % by 2050;

• Increase of energy productivity of 2.1 % per year compared to final energy consumption;

• Reduction of electricity consumption by 10 % by 2020 and by 25 % by 2050, compared to 
2008;

• Reduction of heat demand in buildings by 20 % by 2020, while primary energy demand is 
to fall by 80 % by 2050 (compared to 2008);

• Renewable energy shall achieve an 18 % share of gross final energy consumption by 
2020, 30 % by 2030, 45 % by 2040 and 60 % by 2050;

• By 2020 renewable energy shall achieve a share of at least 35 % in gross electricity 
consumption, 50 % by 2030, 65 % by 2040 and 80 % by 2050.



Measures: Mandatory national overall targets for renewable energy in 
transport

Member States must require fuel suppliers to 
supply a minimum of 14% of the energy 
consumed in road and rail transport by 2030 as 
renewable energy.
▪ Within the 14% transport sub-target, there is a 

dedicated target for advanced biofuels
▪ A share of final consumption of bio fuel energy in 

the transport sector shall be at least 0,2 % in 
2022, at least 1 % in 2025 and at least 3,5 % in 
2030.



Measures: Guarantees of origin of electricity, heating and cooling 
produced from RES

• Member states should implement measures in order to guarantee the origin of energy to 
prove to final customers the share of renewables. 

• In the recast, guarantees of origin (GOs) is modified and extended to renewable gas. It will 
become mandatory to issue GOs for heating and cooling upon request by the producer.

• The scheme provided an increased level of transparency to customers, allowing them to 
choose to purchase renewable or non-renewable.



Measures: Grid access and 
operation 

Member states 
▪ Should develop grid infrastructure, intelligent 

networks, storage facilities and the electricity 
system

▪ Should make easier the authorization 
procedures, ensuring the transmission and 
distribution of electricity from renewables

▪ Should provide priority or guaranteed access 
for electricity from renewables to the grid



Measure: Promote cooperation mechanisms

The Directive promotes cooperation amongst EU countries (and with countries outside the EU) to 
help them meet their renewable energy targets. This cooperation can take the form of:

• Statistical transfers of renewable energy (an amount of renewable energy is deducted from 
one country's progress towards its target and added to another's)

• Joint renewable energy Projects (co-fund a renewable energy project in electricity or 
heating and cooling, and share the resulting renewable energy for the purpose of meeting 
their targets)

• Joint renewable energy support schemes (a common feed-in tariff, a common feed-in 
premium, or a common quota and certificate trading regime)



Measure: More renewables in the district heating/cooling

From 2020, district heating and cooling, each Member State should increase the share of 
energy from renewable sources and from waste heat and cold by at least 1% annually.

This will dynamize the district heating and cooling sector with

• the right to disconnect from inefficient heating and cooling networks, 

• the right to be informed about the fuels used

• the obligation to offer third party suppliers access to district heating systems, in case they are 
producing energy from renewable energy sources or excess heat and cold.

Source: 
https://keepwarmeurope.eu/fileadmin/user_upload/Resources/Policy_spotlights/KeepWarm_Policy_Spotlight_N_1.pdf



Measures: promoting RES in the building sector

• Member states should set the minimum levels of renewable energy where it is technically, 
functionally and economically feasible. 

• Member States shall introduce appropriate measures in their building regulations and codes in 
order to increase the share of all kinds of energy from renewable sources in the building 
sector.



EED – Energy Efficiency Directive



EED – Energy Efficiency Directive

Goals: all EU countries are required to use energy more efficiently at all stages of the energy 
chain, including energy generation, transmission, distribution and end-use consumption
▪ Energy efficiency targets and energy labels encourage industry to innovate and invest
▪ More energy efficient buildings will save energy, reduce bills, address health issues, lower 

air pollution and improve people’s quality of life
▪ Lower consumption will making Europe less reliant on energy imports

Energy efficiency target for 2030 of at least 32.5%

Paris Agreement climate goals

Source: https://ec.europa.eu/energy/topics/energy-efficiency/targets-directive-and-rules/energy-efficiency-
directive_en

https://ec.europa.eu/energy/topics/energy-efficiency/targets-directive-and-rules/energy-efficiency-directive_en


The structure of EED

Source: http://eedguidebook.energycoalition.eu/index.html



Decreasing energy sales

The EED's three main cross sectoral targets are:
▪ Originally, the 20% EU energy savings target: The EED's overarching objective is “to ensure the

achievement of the Union's 2020 20% headline target on energy efficiency and to pave the way for
further energy efficiency improvements beyond that date”. The 20% target is defined as a maximum 
of 1483 Mtoe primary energy or 1086 Mtoe final energy consumption in 2020. 

▪ The key element of the amended in 2018 directive is a headline energy efficiency target for 2030 of 
at least 32.5%. In absolute terms, this means that EU energy consumption should be no more than
1273 Mtoe of primary energy and/or no more than 956 Mtoe of final energy.

▪ The indicative national efficiency targets: in terms of making this operational, the EED stipulates
that MSs must set their own overall indicative national energy efficiency targets, which the
Commission will assess as sufficient or not to reach the EU target and thereafter consider proposing
a binding target

▪ The national binding target for end-use savings for energy companies until 2020: a general binding
target to deliver 1.5% cumulative annual energy end-use savings

▪ From 2021 to 2030 of 0.8 % of annual final energy consumption should decrease.

Mtoe = million tonnes of equivalent final energy consumption



The 2030 target in primary energy consumption

Mtoe = million tonnes of equivalent final energy consumptionSource: European Comission



Indicative national targets for 2020

• %s, Mtoe, GWh and other 
measures are also 
working 

Mtoe = million tonnes of equivalent final energy consumptionSource: "Energy Financing Energy Efficiency Towards 2020 and beyond” - Dr. Tóth András
György https://slideplayer.com/slide/6981285/



Alternative policy measures to reach the decreased target of final energy 
consumption

To reach the yearly decrease of final energy consumption, energy companies need to carry
out measures which help final consumers improve energy efficiency. This may include improving
the heating system in consumers' homes, installing double glazed windows, or better insulating
roofs to reduce energy consumption.

EU countries may also implement alternative policy measures which reduce final energy
consumption. These measures could include:

• Energy or CO2 taxes

• Financial incentives that lead to an increased use of energy efficient technology

• Regulations or voluntary agreements that lead to the increased use of energy efficient technology

• Energy labelling schemes beyond those that are already mandatory under EU law

• Training and education, including energy advisory programmes

More info on Article 7: http://www.article7eed.eu/



National strategies for renovation

Member States shall establish a long-term strategy for mobilizing investment in the renovation of 
the national stock of residential and commercial buildings, both public and private. This strategy 
shall encompass:

• an overview of the national building stock based, as appropriate, on statistical sampling;
• identification of cost-effective approaches to renovations relevant to the building type and 

climatic zone;
• policies and measures to stimulate cost-effective deep renovations of buildings, including 

staged deep renovations;
• a forward-looking perspective to guide investment decisions of individuals, the construction 

industry and financial institutions;
• an evidence-based estimate of expected energy savings and wider benefits.



Consumer information and empowering programme

Member States shall take appropriate measures to promote
and facilitate an efficient use of energy by small energy
customers, including domestic customers. These measures
may be part of a national strategy:

A range of instruments and policies to promote behavioral
change which may include: 

• fiscal incentives; access to finance, grants or subsidies;
• information provision; 
• exemplary projects; 
• workplace activities; 
• cost-effective and easy-to-achieve changes in energy use; 
• information on energy efficiency measures.



Exemplary role of public bodies’ buildings

• Every year 3% of buildings owned or 
rented by the government should be 
renovated in order to be more energy 
efficient.

• Goal is to create examples for the 
general public.

Renovated community center in Szentende (Hungary): changed windows 
doors and new insulation for the whole building

Sources: https://www.buildup.eu/en/news/overview-exemplary-role-public-buildings-under-energy-efficiency-
directive-eed https://endreikorkep.blog.hu/2015/12/21/tobb_kozepulet_is_megujult_szentendren

https://www.buildup.eu/en/news/overview-exemplary-role-public-buildings-under-energy-efficiency-directive-eed


„Green” Public procurement

• Central governments also should set an example through the purchase of products, services
and buildings with high energy-efficiency performance insofar that it is consistent 

• with cost-effectiveness, 
• economical feasibility, 
• wider sustainability, 
• technical suitability
• and sufficient competition

• The EED also encourages MSs to apply these public purchase requirements to other public
bodies, including at the regional and local levels to follow the exemplary role

• Encourage public bodies, when tendering service contracts with significant energy content to
asses the possibility of concluding long-term energy performance contracts (EPC) that provide
long term energy savings



Energy Audits are compulsory for large companies

▪ The EED requires high-quality energy 
audits in the EU and ensure that large 
enterprises are subject to regular energy 
audits at least every four years. (see the 
Chapter about Energy Audits)



Promoting smart meters and protecting consumer rights

▪ The EED planned to rollout of close to 200 million 
smart meters for electricity and 45 million for gas by 
2020

▪ The general goal is to reach the consumption-
based billing for every user.

▪ Various studies and practical experience have 
shown that this leads to more careful use of 
energy, reducing home energy consumption by 
at least 20 per cent.

▪ Transparency: EED is also protecting the rights of 
consumers by receiving easy and free access to 
data on real-time and historical energy consumption 
(e.g. transparent and easily understandable billing)



Promotion of efficiency in district heating and cooling

• Member states should carry out a comprehensive 
assessment of the potential for the application of 
high-efficiency cogeneration and efficient district heating 
and cooling.

• Take adequate measures for the development of 
efficient district heating and cooling infrastructure 
and to use renewable sources and waste.

Óbuda district heating plant: Highest building in Budapest



Promoting the Energy Performance Contracting

• Energy performance contracting (EPC) is a 
mechanism for organizing the energy efficiency 
financing. 

• The EPC involves an Energy Service Company 
(ESCO) which provides various services, such as 
finances and guaranteed energy savings. 

• The remuneration of the ESCO depends on the 
achievement of the guaranteed savings. The ESCO 
stays involved in the measurement and verification 
process for the energy savings in the repayment 
period. ESCO and energy performance contracting 
are mostly found in the public sector and to a lesser 
extent in the industrial and commercial building 
sectors



EPBD - Energy Performance of Buildings Directive



Needs of general regualution for the energy performance of the buildings

75% of the EU building stock is energy inefficient ! energy = waste. 
Needs to improve existing buildings and using smart solutions, energy efficient materials when
building new houses.  

▪ reduce EU’s total energy consumption
▪ lower carbon dioxide emissions

On average, less than 1% of the national building stock is renovated each year.
In order to meet our climate and energy objectives, the current rates of renovations should at
least double. 

Source: https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/energy-performance-
buildings-directive_en

https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en


EPBD - Energy Performance of Buildings Directive

EPBD is the main legal instrument in the European Union for improving energy performance in 
buildings and was accepted in 2010 and was amended in 2018.
Goals: create better and more energy efficient buildings - as they account for almost 40% of 
the consumption of energy - in order to improve the quality of citizens' life while bringing
additional benefits to the economy and the society

1) achieve a highly energy efficient and decarbonized building stock by 2050 with
thermal insulation, space and hot water heating, cooling, ventilation and lighting.

2) create a stable environment for investment decisions
3) enable consumers and businesses to make more informed choices to save energy

and money

Source: https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/energy-performance-
buildings-directive_en

https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en


Total final energy consumption by building type under the EPBD compliant 
scenario 

SFH = single 
family housing

MFH = multi 
family housing

Source: https://www.slideshare.net/sustenergy/the-impact-of-the-revision-of-the-epbd-on-energy-savings-
from-the-use-of-bacs

https://www.slideshare.net/sustenergy/the-impact-of-the-revision-of-the-epbd-on-energy-savings-from-the-use-of-bacs


Avoided energy bills due to the EPBD measures

Source: https://www.slideshare.net/sustenergy/the-impact-of-the-revision-of-the-epbd-on-energy-savings-
from-the-use-of-bacs

https://www.slideshare.net/sustenergy/the-impact-of-the-revision-of-the-epbd-on-energy-savings-from-the-use-of-bacs


Tools and measures of EPBD



Decarbonization of building stocks

• Decarbonise the national building stocks by 2050, with indicative milestones for 2030, 2040 
and 2050 facilitating the cost-effective transformation of existing buildings into nearly-zero
energy buildings (residential and non-residential as well)

• Member States should ensure that
• by 31 December 2020, all new buildings are NZEBs and 
• after 31 December 2018, new buildings occupied and owned by public authorities are NZEBs.

• The targets should be implemented into the national energy and climate plans: by 10 
March 2020, Member States must provide their new renovation strategy to the European 
Commission. This should also include details on progress with implementation of the current
strategy, which should have been provided to the European Commission in 2017.



nZEB building regulations must be implemented

Nearly zero energy building means a building that has a very high energy performance, 
and the nearly zero or very low amount of energy required should be covered to a very
significant extent by energy from renewable sources, including energy from renewable
sources produced on-site or nearby. 
(See the chapter about nZEB buildings)



Cost-optimal minimum of energy performance requirements

EPBD: „Assure that minimum energy performance requirements for buildings or 
building units are set with a view to achieving cost optimal levels”

What does it mean? 
„The energy performance level which leads to the lowest cost during the 
estimated economic lifecycle.” (financial and macro-economic)
- Member States should use this at national or regional level for the calculation 

of the energy performance of buildings (see nZEB chapter)
- Heating, cooling or roof systems must have energy performance 

requirements, which is defined in kWh/m2*annual primary energy use



General methodology of the cost-optimal calculation

EEMs should be 
assessed, as a 
single measure 
or as a package 
of measures, for 
the selected 
RBs, for single 
buildings as a 
whole and/or 
for building 
elements.

The energy 
performance 
assessment entails 
the definition of 
the building final 
energy needs for 
all uses, then the 
calculation of the 
energy delivered 
and finally the 
primary energy 
use.

EPBD recast aims at 
analyzing the whole 
lifecycle during the 
process of cost-
optimal levels 
definition. The cost 
evaluation should 
include all energy-
related lifecycle costs 
and not only the 
usually considered 
investment cost

Should 
represent the 
national 
building stock

Source: https://res.mdpi.com/d_attachment/energies/energies-11-01478/article_deploy/energies-11-01478.pdf



Idea of the cost-optimal calculation and nZEB levels

A minimum of 10 variants per reference
building must be calculated in order to
identify the cost -optimal level

Source: https://www.epbd-ca.eu/outcomes/2011-2015/CA3-CT-2015-4-Cost-optimal-levels-web.pdf



Introduced the system of Energy Performance Certifiates

Energy performance certificates must be issued 
when a building is sold or rented, and inspection 
schemes for heating and air conditioning systems 
must be established.

(See the chapter about EPCs)



More emphasis on electro-mobility

Electro-mobility is supported by introducing minimum requirements for car 
parks over a certain size and other minimum infrastructure for smaller 
buildings

Requirements:

• Minimum number of charging points

• Simplification of the deployment of recharging points

• Deployment of ducting infrastructure

• 1 charging point per building

• Targeted exemptions



Introduces the Smart Readiness Indicator - SRI

This indicator will allow for rating the smart readiness of buildings

- gives a common general framework for rating the smart readiness of buildings

- aims at making the added value of building smartness more tangible for building users, owners, tenants and smart 
service providers. 

- it provides information on the technological readiness of buildings to interact with their occupants and the energy grid, 
and also demonstrates the building’s capabilities for more efficient operation and better performance through ICT 
technologies.  

- the SRI assessment starts with determining which smart ready services are present in a building, so with 
a checklist these impacts and functionalities are then aggregated into an overall score displaying the smart readiness 
of a building.

Source: https://www.energyville.be/en/research/smart-readiness-indicator-buildings



Inspection of heating, cooling and ventilation systems

- EPBD requires Member States to set up inspections of equipment for combined space 
heating/air conditioning and ventilation purposes of over 70 kW.

- Regular maintenance and inspection is needed to ensure maintained optimal performance of 
heating and air-conditioning systems. 

GOAL
Energy-efficiency, because missing inspection and maintenance leads to 
significant system deterioration and unnecessary energy use.



General promotion of smart technologies and well-being of the occupants

• Smart technologies are promoted by EPBD, which requires MS to regulate the installation of building 
automation and control systems, and on devices that regulate temperature at room level

• In existing buildings, the installation of such self-regulating devices shall be required when heat 
generators are replaced, where technically and economically feasible.

• (See Module 5)

GOAL
Health and well-being of building users is addressed, for instance through the 
consideration of air quality and ventilation



Thank you for your attention!


