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Why an integration of methods?

• 2020: Net Zero Energy Buildings 

Increasing impact of materials and embodied energy

• 2013: Material performance introduced in Dutch building 
regulations

Energy: improvement by factor 10-100 since 1970’s

• 1995: Energy performance introduced in Dutch building 
legislation



Material vs Energy performance

For example: effect of solar panels + extra insulation:

Positive effect 
on energy 
performance

Negative effect 
on material 
performance

How to balance materials and energy performance?



Material Performance of Buildings (MPG)



MPG: legislaton and certification

• MPG methodology in National Building Legislation

• National, LCA based product database 

• ‘Shadowprice’ in €/m2/year

• Tools / certification



MPG: generic/specific LCA product database 



MPG: material and embodied energy impact



Integration: framework

Material performance indicator 
National standard Dutch building legislation
Considers whole life cycle (LCA)
System boundary = global economy.

Energy performance indicator
Based on EPBD standard (legislation)
Considers building use phase
Materials’ embodied energy not included
System boundary ≈ building perimeter

Environmental impact score operational 
energy consumption - LCA based
System boundary = global economy

integral environmental impact from
operational energy consumption and 
materials use expressed in €/m2/year

MPG EPG

EPG*

IPG

MPG+EPG*
=

LCA



GPR Building: assessment tool

En
er

gy

M
at

er
ia

l 

H
ea

lt
h

U
se

r 
q

u
al

it
y

Fu
tu

re
 v

al
u

e

In
te

gr
al

 
en

vi
ro

n
m

en
ta

l 
im

p
ac

t 

H
ea

lt
h

U
se

r 
q

u
al

it
y

Fu
tu

re
 v

al
u

e



Case: Net Zero Energy Building

• 3 variants in solar energy installation

• effects on total environmental impact of building



IPG: Integral environmental impact
Residential building, present standard: EPC=0,40

Energy performance

Material performance

Integral environmental impact performance (IPG) (€/m2/year)

NZEB Residential building: EPC= -0,04

Energy performance

Material performance

Integral environmental impact performance (IPG) (€/m2/year)



Conclusions

• IPG gives an integrated assessment of 
environmental performance 

• For entire building life cycle, from resource 
winning to use phase and final 
decommissioning 

• Based on existing, standardized calculation 
methods, familiar to building community

• Level playing field



Discussion and outlook

• Extension to other countries requires:

• reassess system boundaries (energy)

• establish national LCA database (materials)

• EU level:

• eco-efficiency program and energy directive 

• product specific European LCA database would 
be a great advantage for producers of building 
materials



Thank you for your attention

More information: 

www.tki-kiem.nl (in Dutch) 

or in the paper (in English)
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MPG method (2)
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GPR Building: Sustainable building assessment tool
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System boundaries for EPG and MPG
System boundary for Material 
Performance of Buildings (MPG)

System boundary for energy 
distribution in Netherlands

Natural gas 
winning and 
transport abroad

Electricity production 
and transport abroad

Coal/oil winning 
and transport 
abroad

Biomass
production and 
transport abroad

Gas winning and 
distribution in
Netherlands

Biomass 
production and 
distribution in
Netherlands

System boundary for Energy
Performance of Buildings 

Electricity production 
and distribution in
project (collective)

Project boundary
Building boundary / 
boundary  energy metering

Heat production 
within building

Electricity production 
in or on building

Final consumption of  energy (space heating, 
domestic hot water, household appliances)

Electricity 
production and 
distribution in
Netherlands

Heat production 
and distribution 
in city or region

Heat production and 
distribution within
project (collective)

Waste 
production in
Netherlands

gas 
biomass 
coal

gas 
biomass

gas 
biomass


