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Overview

• The urge to act - buildings as a part of the solution

• Energy savings potential – methodology & results:

– Component-based approach

– Performance-based approach

• Scenario analysis – “lock-in effect”
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Probability distribution for the committed warming by GHGs between 1750
and 2005.
Shown are climate tipping elements and the temperature threshold range.

“even the most aggressive
CO2 mitigation steps as

envisioned now can only limit
further additions to the

committed warming, but not
reduce the already committed

GHGs warming of 2.4
degrees Celsius”

(Ramanathan and Feng 2008,
Atmospheric Environment).
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The later emissions peak, the more ambitious reductions needed

Source: Meinshausen et al (2009)
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The buildings sector offers the largest low-cost potential in all world regions by 2030

Source: IPCC (2007) Summary for policy makers
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Estimated potential for GHG mitigation at a sectoral level in 2030 in different cost
categories, transition economies

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Buidlings Industry Agriculture Energy supply Forestry Waste Transport

Gton CO2eq.

<20 <0 0-20 20-100

Cost categories* (US$/tCO2eq)

* For the buildings, forestry, waste and transport sectors, the potential is split into three cost categories: at net negative costs, at 0-20
US$/tCO2, and 20-100 US$/tCO2. For the industrial, forestry, and energy suppy sectors, the potential is split into two categories: at costs
below 20 US$/tCO2 and at 20-100 US$/tCO2.
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Research methodology

Database of sector-
relevant
abatement options
(based on Novikova 2008
and extended)

1. Building stock
2005-2030

2. Frozen efficiency
scenario 2005-2030

Input parameters
- Population
- Trends in building stock
development and its factors
- Final energy consumption

3. BAU & MIT scenario:
component-based
analysis

Database of building
types

Database of heating
energy requirements
based on energy
audits in Hungarian
public buildings

External
parameters
- Discount rate
- Heating degree days
- Energy prices
- Physical constants

4. BAU & MIT scenario:
performance-based
analysis

5. Scenarios for low-
energy future

Database of energy
performance levels
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Specific heating energy requirements in Hungarian
public buildings

Source: UNDP/Energy centre (2008), Nagy (2008), Csoknyai (2008)
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Component-based analysis

Technical values for the retrofit*

Uwall=0.35
Uwindows=0.95
Uroof=0.225
Ubasement=0.23
ACH=0.5

Temperature management by 2ºC

Improving efficiency of heating systems
=97%

Costs of the components

- product catalogues
- consultations with experts
- international literature

Ranked by cost-effectiveness

“Cost curve” method

Avoiding double-counting

Option 1 (e.g. temperature
management)

Option 3

Option 5

Option 4

Option 8

Option 6

Option 7

Option 2 ( e.g. insulation of
external walls)
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*based on Novikova (2008) and adjusted
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Performance-based analysis
Windows

Temperature
management

Heating system
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Performance-levels: 60 kWh/(m2.a), 30 kWh/(m2.a), 15 kWh/(m2.a)

Database of low-energy &
passive house best practices
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Assumptions: component-based approach

Component-based model

BAUcomp Existing
buildings

Rate of retrofit: 1% of existing buildings (built until 1990)
Retrofitted: incremental application of energy efficient

technologies
Non-retrofitted: average energy consumption based on

energy audits

New
buildings

• All new buildings are built to the level of 2006 Building code

Mitigation
comp

Existing
buildings

All existing buildings (built until 1990) are retrofitted by
individual measures (insulation, windows exchange and
efficient building boilers) by 2030

Accelerated rate of retrofit

New
buildings

All new buildings are PH by 2020
The rest is assumed 2011 (phase-out in 2015) and low-

energy (phase-out in 2020)
Phase-out of 2006 Building code: 2011
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Results: component-based approach

Temperature
management

Passive energy
 standard

Wall insulation
in small buildings

Wall insulation
in large industrialized

buildings

Roof
insulation

Window exchange

Condensing
boilerInsulation
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Results: Component-based approach (2)
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Performance-based model

BAUperf Existing
buildings

Rate of retrofit: 1% of existing buildings (built until 1990)
Retrofitted: to the level of currently prevailing partial retrofit (23%

energy savings relative to building built before 1990) or to level of
2006 Building code (50% energy reduction).
• Non-retrofitted: average energy consumption based on energy
audits

New buildings • All new buildings are built to the level of 2006 Building code

Mitigationpe
rf

Existing
buildings

All existing buildings (built until 1990) are retrofitted by 2030
Out of the retrofitted buildings these performance levels are achieved

by 2020:
85%      PH (15 kWh//m2)
10%      Low energy (30 kWh/m2)
5%       2011 Building code (60 kWh/m2)
Phase-out of partial retrofit: 2011
Phase-out of 2006 Building code: 2013
Non-retrofitted: average energy use based on energy audits

New buildings All new buildings are PH by 2020
The rest is assumed 2011 (phase-out in 2015) and low-energy

(phase-out in 2020)
Phase-out of 2006 Building code: 2011

Assumptions: performance-based approach
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Results: performance-based approach (New)

Small educational
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Results: performance-based approach (Retrofit)
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Performance- vs. component-based approach
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KLÍMAVÁLTOZÁS - ENERGIATUDATOSSÁG – ENERGIAHATÉKONYSÁG
V. Nemzetközi Konferencia SZEGED, 2009. április 16-17.

235,570 230,784 228,894

193,335
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144,538
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Source: Pájer Sándor, SZÉPH  Zrt., KLÍMAVÁLTOZÁS - ENERGIATUDATOSSÁG –ENERGIAHATÉKONYSÁG. V.
Nemzetközi Konferencia, SZEGED, 2009. április 16-17.
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Scenario assumptions

BAUscen Existing buildings: retrofitted at 1% p.a. to level of 23% energy savings (compared to
buildings built before 1990)

New buildings: according to 2006 BC

All mitigation scenarios New buildings:
All new buildings are PH by 2020
The rest is assumed 2011 (phase-out in 2015) and low-energy (phase-out in 2020)
Phase-out of 2006 Building code: 2011

Passive accelerated
scenario

Existing:
All existing buildings (built until 1990) are retrofitted by 2030
Out of the retrofitted buildings these performance levels are achieved by 2020:
85%      PH (15 kWh/m2.a)
10%      Low energy (30 kWh/(m2.a)
5%       2011 Building code (60 kWh/(m2.a)

Passive 1% scenario Existing:
Rate of retrofit: 1% p.a. of existing buildings
Retrofitted:
85%      PH (15 kWh/m2.a)
10%      Low energy (30 kWh/(m2.a)
5%       2011 Building code (60 kWh/(m2.a)

Suboptimal accelerated
scenario

Existing:
All existing buildings (built until 1990) are retrofitted by 2030
Accelerated rate of retrofit
Retrofitted: partial retrofit
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Suboptimal accelerated scenario (GWh)
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Passive 1% scenario (GWh)
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Passive accelerated scenario (GWh)
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Energy savings CO2 emissions Investment vs. savings

Business
-as-usual
in year
2030

Energy
saving
potenti
al in
year
2030

Energy
saving
potenti
al in
year
2030 (%
of BAU)

Business
-as-usual
2030

CO2
mitigatio
n
potential
2030

CO2
mitigatio
n
potential
2030 (%
of BAU)

Total
cumulativ
e
investmen
t (2011-
2030)

Cumulativ
e energy
cost
savings
(2011-
2030)

GWh GWh GWh kt CO2 kt CO2 kt CO2

Billion
Euro

Billion
Euro

Suboptimal
accelerated 7 633 1 667 22% 1 518 331 22% 1.82 0.97

Passive 1% 7 633 1 518 20% 1 518 302 20% 0.84 0.88

Passive
accelerated 7 633 5 572 73% 1 518 1 108 73% 2.62 3.24
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Conclusions
• A need for deeper reductions in CO2 emissions
• There is still a large low-cost potential in the building sector
• However, currently a large increase in number of retrofits to
suboptimal levels
• Suboptimal retrofit at accelerated rate is not cost-effective and
will only bring slightly more energy savings than applying PHS to
1% BS p.a.
• Applying PHS to the whole building stock (by 2030) will bring
additional 50% energy savings and will pay back.
• This requires long-term strategy and support activities with about
10-year transition period for the industry to start up.
• Subsidies provided to suboptimal retrofit are counter-effective
and suboptimal levels at accelerated rate of retrofit may result in a
50% lock-in effect (compared to 2030 BAU).
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To reach 73% reduction compared to 2030
baseline:

>> NEW buildings:

– Phase-out 2006 in 2011
– Gradual phase-in of PH by 2020
– Transition through introducing 60 kWh/(m2.a) and LE standards

>> EXISTING buildings:

– Phase-out of partial retrofit in 2011
– Gradual phase-in of PH retrofit by 2020
– Transition through 60 kWh/(m2.a) and LE standards
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Thank you for your attention!

Contacts:

Katarina Korytarova: katarina.korytarova@gmail.com
korytarova@economy.gov.sk

Diana Ürge-Vorsatz: vorsatzd@ceu.hu

mailto:katarina.korytarova@gmail.com
mailto:korytarova@economy.gov.sk
mailto:vorsatzd@ceu.hu
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Back-up slides
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Planned introduction of different VLEB standards

Country/year 2013 2015 2016 2020
United
Kingdom

Passive
house level

Net zero energy
buildings

Netherlands Passive
house level

Energy neutral
buildings

Germany Non-fossil fuel
buildings

France Energy plus buildings
Denmark -75% compared to

2006 requirements

Source: Dyrbøl et al (2009)
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Buildings utilising passive solar
construction (“PassivHaus”)

www.pasivnidomy.cz, www.passivhausprojekte.de, www.igpassivhaus.at
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“EU buildings – a goldmine
for CO2 reductions, energy security, job creation and addressing low income
population problems”

Source: Claude Turmes (MEP), Amsterdam Forum, 2006
More on Solanova: www.solanova.eu

0

50

100

150

200

250

300

Before SOLANOVA

kW
h/

m
2a

Renewable Energy
Fossile Energy

-84%

http://www.solanova.eu


Energy savings potential in the Hungarian public buildings 13. 04. 2010 35

Example of savings
by reconstruction

Reconstruction according
to the passive house

principle

-90%
15 kWh/(m²a)over 150 kWh/(m²a)

Before reconstruction

Source: Jan Barta, Center for Passive Buildings, www.pasivnidomy.cz, EEBW2006

http://www.pasivnidomy.cz


Energy savings potential in the Hungarian public buildings 13. 04. 2010 36

What is a sustainable level of
retrofit?

Ecofys (Hermelink:
How deep to go? 2009 finds:

For new buildings a primary energy level of appr. 140 kWh/(m2.a) for space
heat, DHW, household electricity and embodied energy,
~ the primary energy requirement for passive houses.
From an energy life-cycle perspective [Hermelink 2006] analyses which renovation
level should be achieved in order to be better than a rebuild option. He concludes
that “taking sustainability seriously, a space heat consumption between 25 and 40
kWh/(m2.a) should be aimed at” in renovation.
= savings of 80% - 90%.
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Characteristics of stabilisation scenarios and the emission
reduction needs

Source: IPCC AR4, WGIII, Table SPM5
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Frankfurt/M Germany Sophienhof
FAAG/ABG Frankfurt Architect Fuessler

Blocks of Flats
160 dwellings
14 767 m²
Passive House Technology
15 kwh / m² per year

Extra costs
= 3-5% of the total costs
Payback = 9 – 10 yearsCan we afford this ?

© OECD/IEA, 2009Source: Jens Lausten, IEA


