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Vision

Numerous of MFA Bottom up-studies with regard to built 
environment in different regional context

Bottom up Principle: 
Quantity of buildings x MCI = Total Material Mass

Ideally each building cohort has its own MCI

Daunting and lengthy process (extensive empirical studies)

->Vision: ready to use cross context database 
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Challenge

We have 

- to discuss the permissibility of applying available MCI

- to understand potentials and limits of MCI- transferability

One way to do so: 

- compare and explain the variance of existing ones

-> German-Japanese Comparison of MCI
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Inhomogeneous in terms of:

type of 
use
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type of 
construction

Inhomogeneous in terms of: 
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Inhomogeneity in 
terms of 
Reference Value

m2 ≠ m2

 Floor area

 Gross floor 
area

 Net floor area

 Usable area

 Gross volume

….
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Inhomogeneity in terms of 
Differentiation of Materials
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Method

Comparing MCI taken from different contexts (GE & JP)

Describe similarities and differences

Focus on residential buildings

Starting with available information taken from published 
papers (Tanikawa et a. 2009, Ortlepp et al. 2018)

Producing comparability by harmonizing the data

Cross context comparison (descriptive)

use types / construction types

Analyse, discuss and explain similarities and differences
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Initial Data
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Classification to define comparable 
MCI for domestic buildings
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Reference value 

net floor area
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Material Groups
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Results three times 
higher
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Results
+63%
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Results
+63%

JP: 82%

DE: 75%

Non metallic 
minerals
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Results
+63%

JP: 82%
cement, 
aggregates

DE: 75%
cement, 
aggregates,
bricks, 
mortar

Non metallic 
minerals
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Results
+63%

DE (14%): 
42%
more wood 
than JP 
(10%) 

Wood
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Results
+63%

DE doubles
JP

Metals
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Results
+63%

DE doubles
JP

Others
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Results
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Discussion: 
Why different SFH construction types

JP: built for one generation, no second hand house market

average lifespan: 15-25 years

more cost-effective, effective earth quake protection

GE: longevity; average lifespan: 80 years (and much more)

low seismic risk; fire protection a serious issue

-> first of all socio economic reasons 
combined with technical arguments
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Discussion: 
Why MCI of wooden SFH are significantly 
different?

JP: basement was forbidden by law (1950-1988)

GE: basement is ubiquitous

remaining differences: different floor plans and different 
construction methods

-> first of all socio economic reasons 
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Discussion: 
Why are there 
different construction
types for small MFH?

-> first of all 
geophysical condition 
reasons
(earth quake risk)
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Discussion: 
Why MCIs of reinforced concrete MFHs are 
significantly different?

-> more massive foundations are needed in Japan for 
earthquake protection

-> lower load-bearing capacity of average Japanese terrain

-> first geophysical-condition reasons

-> different accounting methods (metals)
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Conclusion: Prerequisite
Basic prerequisite for cross context comparability and 
transferability of MCI: 

Systematic and harmonized description of the key 
features of building typologies

- construction method, underground / above ground

- use type of buildings

- Reference value (considering ISO framework)

- Coherent definition of material groups
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Conclusion: Uncertainties
Uncertainties can be narrowed down significantly
(with regard to the total mass  ) 

analyzed case study (GE/JP): 

- SFH : 195 % to 35%

- MFH:  37% to 5%

Uncertainties of the MCI itself has to be acknowledged 
-> high transferability potential
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Conclusion Hypothesis on key points 
towards a comprehensive MCI database

Construction techniques for large domestic buildings tend to 
be similar (in similar geophysical-condition)
-> high transferability potential

Serious transferability limitations with regard to SFH 
(significant affected by social/cultural impacts) 
-> has to be acknowledged adequately

-> systematically discussion is needed 
to develop a standardized approach towards a 
significantly broader and 
contextually transferable database 



Schiller et al.: Transferability of MCI, 
MINEA Workshob Odense, 28.11.2018

Source: 

Schiller, Georg; Miatto, Alessio; Gruhler, Karin; Ortlepp, Regine; 
Deilmann, Clemens; Tanikawa, Hiroki (2018): Transferability of
material composition indicators for residential buildings – a conceptual
approach based on a German-Japanese comparison In: Journal of
Industrial Ecology, https://doi.org/10.1111/jiec.12817


