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Start



Once upon a time …



… men had to protect aigainst coldness, ...



... against rain and floods …



... against wind and stormy weather …



... wild beasts!



So they looked for shelter and found ...



... they invented the fire to heat



But in the warm, friendly protecting shelter, they multiplied incredibly!



?



Big settlements appeared, displaced nature, ...



... and the sky darkned.
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Trying to understand



1. Global Contexte

3. Action Levels

2. Thematic Fields

climatic- geopolitic-
economic- culturel–

social issues

Soil – Air – Water -
Energie

Cultured Areas, 
Towns, Buildings, 
Rooms, Building 

Materials, ...



Deforestation
Degraded Soil

Water use per capita and year

Primary Energy use per capita and year

CO² Emission per capita and year
Emission of Carbon Gaz per capita and year

Literacy

Acces to internet

Gross National Product

Climat

Resources

Political Situation

Cultural Characteristics

Topographie

Technical Skills

Educational Situation

Gender Situation

1. Global Contexte
Demographie



ENERGIE

Air

SoilWater

Our duty:

1. Protecting these Resources
and
2. Decreasing Emissions

There has to be a balance 
between all these 4 Elements

- Soil
- Water
- Air
- Energie

2. Thematic Fields



Environment

Cultivated Landscape

Forest 
areas

Living room

Buildings

Comercial

Wilderness

Towns, 
villages, 

build areas

Agricultural 
areas

Hydro-
logical 
areas

Open Spaces

Production Living Etc..

Bath Kitchen Room ...

Rainforests

Foundation

Playgrounds

Walls Ceilings etc.

Wood

Deep Seas Polar 
regions

Metal Glazing

Parkings

Earth

3. Action Levels
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Efficiency?



Quelle: Isabell Passig, ina Planungsgesellschaft mbH

Raw material extraction

Production of 
building 
materials/elements

Construction Use stage

De-Construction

(Waste) Disposal



Relation
Embodied energy & Energy use 

Energy Legislation in Germany -

Heating Hot water
Additional current 
for Heating Electricity Construction

Quelle: TU Darmstadt, FG Energieeffizientes Bauen / ina Planungsgesellschaft mbH



Relation
Embodied energy & Energy use 

Energy Legislation in Germany -

Heating Hot water
Additional current 
for Heating Electricity Construction

Quelle: TU Darmstadt, FG Energieeffizientes Bauen / ina Planungsgesellschaft mbH



Relation
Embodied energy & Energy use 

New Challenge: embodied energies

= ca. 100%

Quelle: TU Darmstadt, FG Energieeffizientes Bauen / ina Planungsgesellschaft mbH
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Analysing + Quantifying



Ecological Data of Building 
Materials

and
Building Components

Bauindustrie Bayern + Technische 
Universität München (2015)



Ecological Data of Building 
Materials

and
Building Components

Bauindustrie Bayern + Technische 
Universität München (2015)



Ecological Data of Building 
Materials

and
Building Components

Bauindustrie Bayern + Technische 
Universität München (2015)



Ecological Data of Building 
Materials

and
Building Components

Bauindustrie Bayern + Technische 
Universität München (2015)



Embodied carbon

Typical projects

Low-carbon 
projects (current 
best practice)
Zero-carbon 
projects

Operational carbon (regulated energy)

The ratio of embodied to operational carbon increases as 
Building Regulations are revised

Taken from: RICS Professional Guidance, Global Methodology to calculate embodied carbon 1st edition (2014)



Taken from: RICS Professional Guidance, Global Methodology to calculate embodied carbon 1st edition (2014)



Building life cycle stages (adapted from BS EN 15978:2011)

Taken from: RICS Professional Guidance, Global Methodology to calculate embodied carbon 1st edition (2014)
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Arithmetical Approach
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Für die Eintragungen (WSN):

X
X

Example: Small Apartement Building, Northern Germany; 16 unites 



Example: Small Apartement Building, Northern Germany; 16 unites 

Repartition of the Building Elements



Example: Small 
Apartement Building, 
Northern Germany; 
16 unites 

Detailing of 
some Building 

Elements



ÖKOBAUDAT

German 
Database for 

LCA 
Calculating



ÖKOBAUDAT

Data
Example

Unfortunately 
most Data are 
only available 
for the 3 first 

Steps
A1-A3

A1-A3
Product Stage

A4
Transport

C4
End of Life

D
Other Benefits











5 different types of Walls with 4 different 
kinds of insulation each



Way to insulate

Polystyrene Wooden fibers

Selected indicators

Selected 
ecological aspects

Insulation material

?
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Data Claiming!
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Amendements
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1. Incorporate the validation of calculated EPC*s with measured operational
performance data. Only validated EPCs should be used to underpin any financial
instruments or performance contracting; (*Energy Performance Certificate)

2. Energy retrofits need to be incentivised and regulated as part of overall functional
and aesthetic upgrades of buildings in order to speed up the energy efficiency of
the existing building stock;

3. Recognise the need to target improvements across all four pillars of building
performance: consumption of natural resources, indoor environmental quality,
occupant satisfaction and value over the life-cycle of a building;

4. Energy efficiency of Buildings needs to be defined in a lifecycle perspective. Life
Cycle Costing (LCC) and Life Cycle Assessment (LCA) methods need to be
integrated in the cost efficiency and energy performance standards and benchmarks;

5. Open Big Data – Harmonise reporting metrics across nation states and between
calculated and achieved performance and put in place disclosure requirements to
ensure the rapid and continuous improvement of energy efficiency measures and
technologies.



1. Reducing the consumption of natural resources, including energy, water, 
materials, the creation of waste and environmental impacts; 

2. Improving indoor environmental quality including indoor air quality, thermal 
comfort, daylight, acoustics, biophilia; 

3. Raising occupant satisfaction including occupants’ health and their perception of 
building functionality, indoor environmental quality and how the building meets their 
needs; 

4. Increasing value as demonstrated by lower lifecycle cost, higher market value, 
greater adaptability and resilience to changes of use and climate.
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Impressions
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... „we are responsible for every of our acts, but 
also for not acting at all! " ...

Lao-Tse, (~3000 BC)

Voltaire (1694-1778)



Renewable Energies
#
Renewable Resources
#
Design
#
Functionality
#
Affordability
#
Climate-friendliness
#
Sufficiency



(Children´s university Tigerenten-Club FH Lübeck, 2002)

THINK + ACT
RENEWABLE
#
CHILDREN
#
GRAND
CHILDREN

FOR THEM!
THANK YOU!

(Building period at Steiner School, Hannover-Bothfeld, 1992)




