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Energy efficiency in buildings is a critical 

part of sustainable energy future

Buildings can deliver 

larges reductions in 

CO2 emissions 

at low costs
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World energy demand expands by 45% between now and 2030 ςan average 
rate of increase of 1.6% per year ςsource WEO 2009

What the world needs !
Long term GHG mitigation
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World abatement of energy-related     
CO2 emissions in the 450 Scenario

ÅEfficiency measures account for two-thirds of the 3.8 Gt of abatement in 2020,
Åwith renewable energy contributing close to one-fifth
WEO 2009
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Energy efficiency in buildings is climate 

change abatement at low costs 

ÅWhy ?  - They are feasible on long term !

ÁMany other studies show the same trends !

ÁBut these estimates are usually based on individual 
components ςso they overestimate costs.

End Use Efficiency 

IEA: Energy technology perspective 2008 McKinsey institute: Climate reports 2007 - 2009

Renewable Energy 
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Conclusion Part 1

ÁThe potential of energy efficiency in 
buildings is large and compelling

ÁIt is highly needed

ÁMost of these calculations look at individual 
improvements without change of design 

ÁSo they overestimates costs

ÁHolistic savings are cheaper
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Best Practice Examples

Concepts

Holistic approach



Sophienhof Frankfurt / Germany
15 kwh / m² per year                       
Extra costs = 3-5% of total costs
Payback = 9-10 years
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BedZet, London, UK

4 Purchase 

carbon offsets 

3. Incorporate renewable 

energy and green power

2 Improve energy efficiency

1. Avoid need for energy use 

passive heating, cooling and ventilation 

4 Purchase 

carbon offsets 

3. Incorporate renewable 

energy and green power

2 Improve energy efficiency

1. Avoid need for energy use 

passive heating, cooling and ventilation 

Plus Energy 

Zero Carbon

The way to Zero 

Energy  Buildings 

Zero Energy

Solar Siedlung Vauban 

Freiburg, Germany

BCA  -Academy Singapore 

Concept 2: Zero Energy Buildings
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The steps of Integrated Design Process:

Á consider right building size and use; 

Á consider orientation, form, thermal mass; 

Á high-performance building envelope; 

Á maximize passive heating, cooling, ventilation      
and use of day-light; 

Á install efficient systems to meet remaining loads; 

Á use renewable energy sources as much as possible;

Á ensure that individual devices are as efficient as 
possible; and 

Á ensure proper commission of systems   

Use integrated design and cultural heritage

15 degrees difference ïsun / no sun ïuse of local heritage

MISR university Cairo 

Concept 3: Intelligent Design
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Frankfurt Teverstrasse, Refurbishment using Passive House Principles
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Institute / DENA

Concept 4: Factor 10 renovation
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Zero Energy Buildings

ÁOn longer term new buildings should use no energy

ÁBut what is a zero energy building ?

Á It seems a simple question, but in fact the answer is 
more complicated.

ÁA first answer would be:

A (net) zero energy building is a building that can 
provide a normal indoor comfort and still use no 
energy, meaning that over time it produces as much 
(renewable) energy as it needs.
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Definition Zero Energy Buildings
Still some questions are open:

ÁWhat are the comfort criteria's ?

ÁWhat is included in consumption ? 
ÅHeating, cooling, ventilation, dehumidification, appliances and 

devices ?

ÁWhat are accepted as energy production ? 
ÅRenewable energy integrated in building ? On land ? On 

distance and what sources ?

ÁHow much can it use grids ? Off grid ? Storage ? 

ÁWhat about heat and electricity ? 
ÅBalance for each or factor ? Carbon or price ?

ÁCosts and options highly depends on these questions !

Á5ƻƴΩǘ ǿŀƴǘ ǘƻ Ǝƻ ƛƴ ŘŜǘŀƛƭΣ ōǳǘ ǿƛƭƭ ǎƘƻǿ ƻƴŜ ƎǊŀǇƘΥ
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Costs of Zero Energy Buildings

Larger part of 
consumption included
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Conclusion: Cost towards zero

ÁWhen looked at present - the right way to 
bring down energy efficiency is to reduce 
energy consumption through passive design 
and other high efficient design.

ÁThis will improve economy in energy 
ŜŦŦƛŎƛŜƴŎȅ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀƴŘ ½9.Ωǎ

ÁUse of such concepts will reduce costs for 
energy efficiency and improve potential for 
energy savings  
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Expanding zero to all buildings 

© OECD/IEA, 2010

Energy efficiency in  Building Codes



IEA G8 Recommendations 
Heiligendamm2008

Å Countries that do not currently have mandatory energy efficiency 
standards for new buildings in Building Codes should urgently 
set, enforce and regularly update such standards. Those 
countries that currently have mandatory energy efficiency 
standards for new buildings should significantly strengthen those 
standards. Energy efficiency standards for new buildings should 
be set by national or state government and should aim to 
minimize total costs over a 30-year lifetime.

Å Countries should support and encourage the construction of 
buildings with very low or no net energy consumption (Passive 
Energy Houses and Zero Energy Buildings) and ensure that these 
buildings are commonly available in the market. Governments 
should set objectives for PEH and ZEB market share of all new 
construction by 2020. Passive Energy Houses or Zero Energy 
Buildings should be used as benchmark for energy efficiency 
standards in future updates of building regulations.
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Market Penetration for ZEBôs
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Implementation of EE in buildings takes time !
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This example could also 

be on passive houses
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Using Progressive Building 

Codes
The other way to market penetration.

Some countries have set zero targets for building codes:

ÁDenmark: all new buildings must be plus energy plus 
strict reductions of consumption 

ÁFrance: all building public buildings plus in 2020

ÁUK: residential buildings zero carbon in 2016 and 
commercial / public buildings in 2018/19

ÁEuropean Union: all building codes must be close to 
zero in 2020 (EPBD directive)

ÁCalifornia energy commission: residential buildings 
zero in 2020 and commercial in 2030

© OECD/IEA, 2010
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In Danish action plans for a CO2 neutral society it is the target that 

all building will be positive in the future (year still to be decided) 

Gross energy including heating, cooling, 

ventilation and hot sanitary water
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In Danish action plans for a CO2 neutral society it is the target that 

all building will be positive in the future (year still to be decided) 

Danish Building 

Code 2010 -

probably highest 

EE demands in 

the world

Gross energy including heating, cooling, 

ventilation and hot sanitary water

Passive house



Costs for improvements of 

building codes
Á Danish Building Research Institute calculated additional costs by 

reduction of 25 % in 2010 to be 5%. 

Á A reduction on 50 % would have 10 % additional construction cost.

Á Over few years these additional costs will drop to 3 % versus 6 %. 

Á Simple calculations based on these examples shows that both the 
improvement of building codes in 2010 and a further reduction 
2015 are cost neutral for uses and owners of new buildings as such.

Á These improvements have no costs or negative costs seen over 30 
year lifetime ςeven without a basic change of design which would 
be natural with such strong demands.

Á Similar calculations in France show that a 50 % reduction of energy 
consumption in building codes can be obtained in 2013 with 
negative costs for owners and users if based on performance.  
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European Policy (EPBD)

Å New European Directive forces all 28 member states of European 
Union will have to follow the examples above.

Å A recast EPBD (Energy Performance in Buildings Directive) 

Å Claims that all member states must implement: 

Å Innovative Building Codes                                                                               
new buildings must be                                                                                    
close to zero energy in 2020.

ÅRecast EPBD directive was                                                                 
adopted 19 May 2010.

Å Although final level to be                                                                  
defined, it is expected to be                                                                
similar to passive house. 

Å Most European countries                                                                        
expected to follow.

© OECD/IEA, 2010



Conclusion Building Codes

ÁPassive design and zero energy buildings play central 
role in the work to realize the large potentials.

ÁSuch buildings must be supported by active policies.

Á Innovative building code is a central policy.

ÁThe whole European Union is on this track.

ÁBut will all countries implement in time ?
ÅWhy should this directive be different ?

© OECD/IEA, 2010



What to do if the climate is hot ?

Looking at experience and demands close to equator



Passive Design in Hot Climates

Á In hot climates some issues change.

ÁPassive heating might be an enemy.

ÁFocus should instead be on shading, natural cooling 
and cool parts.

ÁA special challenge for use of passive design of 
buildings is therefore in hot climates and in 
particular humid climates.

ÁRecent experience in these countries are relative 
limited.

ÁPassive design might be very different and must 
highly adapted to specific conditions.
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Intelligent design - example
The basic steps of Integrated Design Process (IDP):

Á consider right building size and use; 

Á consider building orientation, form,                        
thermal mass; 

Á specify a high-performance building                
envelope; 

Á maximize passive heating, cooling,                                      
ventilation and use of day-light; 

Á use renewable energy sources as                              
much as possible;

Á install efficient systems to meet                         
remaining loads; 

Á ensure that individual energy-using devices are 
as efficient as possible, and properly sized; and 

Á ensure proper commission of systems & 
devices  

© OECD/IEA, 2010


