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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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Sustainability Indicators

S. Bell and S. Morse, Sustainability Indicators: Measuring the Immeasurable?
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Why Fuzzy Logic?

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.



7

The SAFE Model

PR
ST
RE

PR
ST
RE

PR
ST
RE

PR
ST
RE

OSUS

HUMSECOS

AIR

LAND

WATER

BIOD

POLICY

WEALTH

HEALTH

KNOW

PR
ST
RE

PR
ST
RE

PR
ST
RE

PR
ST
RE

Primary Indicators
Secondary Indicators

Tertiary
Indicators

Y. Phillis and L. Andriantiatsaholiniaina, "Sustainability: an ill-defined concept and its assessment using fuzzy logic"
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Linear Interpolation
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Linear Interpolation

over [0, 1] → facilitates comparison
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Fuzzification
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Assessment Results

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

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 ∆ = OSUSnew – OSUSold.
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 Scandinavia

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


