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Fuzzy Logic to cure the ill-defined concept of SD in
Scandinavia
Fuzzy Logic to accurately measure SD.
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Preamble

¢

Before: SD was not an issue - human actions were not
a hazard.

Now: Humans have already exceeded the Earth's
capacity to regenerate.

Thus we ask, how sustainable is our way of living?

To answer that, we need definitions, methods and
indicators to assess SD.

Then comes this study...
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Why Fuzzy Logic?

w

Sustainability is a composition of functions of several
eco-variables.

Deterministic evaluation of these functions is not

possible because sustainability is inherently a blurred
concept.

Fuzzy Evaluation is applicable.



The SAFE Model
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The SAFE Configurationw
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Linear Interpolation W w
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Linear Interpolation

R

over [0, 1] — facilitates comparison

Basic Indicator c; = Consumphion of Ozone Depletng Substances | © = Greenhouse Gas (GHG) emissions per
(ODEs) capita

Target Vale T=10 T.; = 0.0000079

Least Dresirable | U, = 1.1301 U, = 0.0000262

Walie

Tear Onginal Value £ _MNormalized Value 2 Onginal Yalue Zp | Normalized Value 2o

1990 0.000517 "0.o90542 | 0.0000117 0702340 |

1901 0.000541 10909605 | 0.0000111 10.825136 |

1003 0.000197 10900825 1 0.0000107 0. g46004 1

10073 0.000128 10000886 | 0.0000111 10.825136 |

1004 0.000617 10900454 1 0.0000115 n.gn3a7e |

1995 0.000021 Fo.ogoog) | 0.0000114 '0.z0g743 |

1096 0.000016 "0.opog9gs | 0.0000120 0775956 |

1007 0.000015 10900086 | 0.0000110 10781420 |

1008 0.000011 '0.ooo0gp | 0.0000119 10731420 1

1000 0.00000033 '0.99000g | 0.0000120 10775056 |

2000 0.00000407 10999206 0.0000118 10755885
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Fuzzification

exponentially smoothed value

of the basic indigator c, L (Cl) :I'-.-'I 0

\

| B . R E—
0.999995 - U6

1
11:(C,) = — 0.9999875

1-0.6

11



Assessment Results

Country | ECOs | HUMe | 05l
mweden | 07400 | 09370 | 084351
Finland 07412 | 0.2105 [ 08301
Demwmarle | 07458 [ 008871 | 0.8145
Morweay | 007477 | Da75d | 08042

World Bank - World Health Organization (WHO) - Food and Agricultural Organization (FAO)

12



Sensitivity Analysis

w

1) Gauge OSUS.

2) Randomly choose a basic indicator, perturb its
normalized value by a chosen amount.

3) Re-gauge OSUS.

4) Gauge OSUS gradient A = OSUS,,, — OSUS ;..
5) Repeat steps 2, 3 and 4 with all basic indicators.
6) Maximum gradient <« the most important basic
indicator.
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Most Important Basic
Indicators For Scandinavi

Those related to ecology or environment...
e Renewable energy production.
e (Greenhouse gas emissions.
e Forest change.
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Thank you!
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