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Definition Material Flow Analysis (MFA)

Material Flow Analysis (MFA) is a tool for 
describing and analysing complex 
systems with respect to goods and 
substances.
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Build-up of MFA models (1)
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Build-up of MFA models (2)
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Σ import = 140 Σ export = 130Σ stock = 100 + 10
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80

100 + 10

system boundary: „system XY, 2006“

flows [t/a]

stock [t]

flow B

Goods vs. Substances
layer of goods

A flow is normally named after the good it 
transports (e.g. raw materials).

Goods and
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substance 1

substance 2
rest of 
substances

goods

layer of substance 1

layer of substance 2

Goods and 
substances are
linked over 
concentrations.
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Comparison of Values
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Data Reconciliation (1)

process
(no stock)

import 1

200 ± 10 150 ± 10

export 1

import 2

100 ± 10 130 ± 10

export 2

process
(no stock)

import 1

195 ± 8,7 155 ± 8,7

export 1

import 2

95 ± 8,7 135 ± 8,7

export 2
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p p

∑ import ≠ ∑ export ! ∑ import = ∑ export !

p p

uncertainties are reduced !1 balance equation
0 unknown variables

„overdetermined“
uncertainties given
data reconciliation!

Data Reconciliation (2)

process
(no stock)

import 1

200 ± 0 150 ± 10

export 1

import 2

100 ± 5 130 ± 10

export 2

process
(no stock)

import 1

200 ± 0 158,9 ± 7,5

export 1

import 2

97,8 ± 4,7 138,9 ± 7,5

export 2
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p p p p

∑ import ≠ ∑ export ! ∑ import = ∑ export !

values with higher uncertainty 
are reconciled stronger!

Data Reconciliation (3)

process 1
(no stock)

import 1
100 ± 2 240 ± 5

process 2
(no stock) 50 ± 5

80 ± 8 20

product export 2

export 1 import 2
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(no stock) (no stock)

?

recycling mat.
220 ? 210 ?

Data Reconciliation (4)

process 1
(no stock)

import 1
100,4 ± 2,0 240 ± 5

process 2
(no stock) 47,3 ± 4,3

73,1 ± 4,5 20

product export 2

export 1 import 2

data reconciliation
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(no stock) (no stock)

?

+ error propagation
calculation

212,7212,7 ± 6,6

recycling mat.
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Thanks for your attention !
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STAN  &  Oliver


