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1. INTRODUCTION

1.1 Definitions

R = C · P

C- consequence, i.e. damage from the event  

P- probability of the event 

(a) Risk
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(b) Sustainability

“Development that meets the needs of
the present without compromisingthe
ability of future generations tomeet
their ownneeds”

(Our Common Future, Oxford Univ. Press, 1987) 
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“The conceptual frameworkof elements
considered with the possibilities to
minimize vulnerabilities anddisaster risks
throughout a society, toavoid (prevention)
or to limit (mitigation and preparedness)
the adverse impacts of hazards, withinthe
broadcontext of sustainable development”

(UNISDR, 2004)

(c) Disaster risk reduction (DRR)
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(d) European Forum for DRR

The first of the six EFDRR “focus areas” 
reads:

“Increased awareness on disaster risk 
reduction as an integral aspect of 
sustainable development …”

(EFDRR, 2011)
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1.2 Aim

• To explore the applicability of
sustainability metrics (indicators and
response actions) todisaster riskanalyses.

• To extendthe correspondingmetrics with
additional (mental) dimension.

• To discuss some illustrative results for
Macedoniancondition.
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2. SUSTAINABILITY / DISASTER RISK 
(S/DR) CORRELATION

2.1 Sustainability metrics 

Metrics: sets of relevant measurable entities i.e. 
indicators (I) and response actions (RA).
ISD: Quantifiable parameters tomeasure and
monitor changes (progress or degradation) in
respect to sustainable development, thus
signalingchallenges or alarms.
RA: Measures toaffect positivelythe indicators.
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2.2 PSR model of sustainability metrics

Pressure S tate Response

Pressure-state-response (PSR) framework, 
as a multifeedback cause-effect pattern.

(Our Common Journey, US NAS, 1999)



JPJ, 2nd Meeting of EFDRR, Oct. 2011, Skopje, R. Macedonia

92.3 Common S/DR dimensions and indicators

(IEA/IAEA/UNECE. 2001)
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103. RISK MANAGEMENT
3.1 Structure of risk management system
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3.2 Comparative health risk assessments

One fatality = 6000 MDL owing to injury or disease

I – Inhaber, P – Pop-Jordanov, B – Birkhofer, K – Kallas and Papazoglou
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3.3 Fishbein’s model of risk perception
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A – mean attitude of group of people toward a certain object;
L – total number of people in the group;
N – total number of attributes (e.g. consequences);
ei – mean evaluation of the attribute “i” on a desirability scale, 
from “bad” (-3) to “good” (+3);
bi – mean belief that the object (e.g. coal plant) is characterized 
by the attribute “i”, from “false” (-3) to “true” (+3).
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Attitude toward coal plants
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General students
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143.4 Opinions and facts about nuclear radiation

%

(Pop-Jordanova and Pop-Jordanov, IAEA, 1996)
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4. MENTAL DIMENSION

4.1 Chernobyl one decade later

“Significant healthdisorders andsymptoms,
such as anxiety, depressionand various
psychosomatic disorders attributable to
mental stress (but not toradiation) are
widespreadamong the populationof the
region. These are amongthe major legacies
of the accident…”

(IAEA Yearbook, 1996)
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4.2  Chernobyl two decades later

“Alongside radiation-induced deaths and
diseases, the report labels the mental health
impact of Chernobyl as ‘the largest public
healthproblemcreatedby the accident’ and
partially attributes this damaging
psychological impact toa lackof accurate
information.”

(Chernobyl’s Legacy, UN Report, 2005)
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4.3  Occupational stress ⇒⇒⇒⇒
Psychosomatic diseases
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Full line: standard ; dotted line: extended
Full line: standard; dotted line: extended
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194.4 Information overflow ⇒⇒⇒⇒
Organizational attention deficit disorder

Symptoms of OADD:

• An increased likelihood of missing key 
information when making decisions.

• Diminished time for reflection on anything 
but simple information transactions such as 
e-mail and voice mail.

• Difficulty in holding others attention.
• Decreased ability to focus when necessary.

(Davenport & Beck, Harvard BS Press, 2001)
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Mean theta/beta ratio as attention deficit indicator 
(EEG biofeedback treatment, 40 sessions)
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4.5 Corruption pressure ⇒⇒⇒⇒
Degraded returns

E.g. detrimental privatization of large plants:

• Non-transparent and controversial sale of 
companies

• Premature privatization of the national 
electric power utilities
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224.6 PSR Mental metrics
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234.7 Global responsibility
“It sounds absurdly, but the problems of 
cancer and solar power plants would probably 
have been solved already, if they were 
promising possibilities for mass human 
destruction.”

(Pop-Jordanov, 1974)

“Nuclear energy has reached its maturity 
several years ago; but, how is with our 
maturity, as individuals and societies,             
to manage it properly.”

(Pop-Jordanov, 1985)
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A shift in the state of-the-art-and-mind 
matrix is needed:

Force Knowledge

Wealth Wealth

Knowledge Force
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5. Conclusions

• In managingthe disaster risk, the PSR
model of sustainabilitymetrics couldbe
effectivelyused.
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• Thereby, along with the standard
dimensions of sustainability(economic,
social and environmental), the mental
dimensionshouldbe alsoconsidered.
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• In particular, the pressure indicators
related to psychological stress,
information overflow and corruption
pressure, together with the
correspondingresponse actions, should
be takeninto account.
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• Finally, a vision toward global paradigm 
shift in human values ranking is needed.
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