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1. THEORETICAL CONCEPTS

New role of Science

• Before centuries: satisfying human curiosity

• Last century: motor for economic growth

• XXI century: decisive factor for sustainable 

development
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Sustainable development (SD)

Genuine definition:

“Development that meets the needs of the

present without compromising the ability

of future generations to meet their own

needs”

(WCED, 1987)
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World economy metabolism (WEM)

(Noorman 1995)
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Extended scheme of WEM

Full lines: standard scheme (Noorman, 1995)

Dotted lines: negentropic extension (Pop-Jordanov,2000)
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Wisdom based economy

Shift from physical to mental labour

(GDP “dematerialization”): 

“Knowledge based economy”

Proposed extension:

Wisdom based economy,

where:

Wisdom ≡ knowledge+morality

(Pop-Jordanov, 2004)
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Standard PSR set of ISED

(IAE/IAEA/UNECE, 2001)
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Mind (non-material) ISD

(1) Organizational attention deficit

(2) Occupational psychosomatic stress

(3) Corruption pressure

(4) Brain-drain

(Pop-Jordanov, 2003)
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PAEI model

Four managerial roles:

(1) Purposeful

(2) Administrative

(3) Entrepreneurial

(4) Integrative

Output: Effective and efficient organization          

(both on short- and long-term).

(Adizes, 1988, 2010)
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2. WORLD REALITY

“Discussions of the role of science and technology
have not been central to the last decade‟s debates
on sustainable development ... . Even Rio‟s
‟Agenda 21‟... devotes only 3 out of 40 chapters to
science and technology ... . In consequence,
societies approach the 21st century with little in
the way of a useful strategic appraisal of how to
identify and create the knowledge and know-how
most crucial to achievements in sustainable
development”.

US National Academy of Science

(NAS 1999)
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World Innovation Foundation

“Currently the creation of wealth and the

management of that wealth are overridingly

treated as separate entities … However our

politicians have to fully comprehend over

the next few years that only scientists and

engineers have the ultimate means to

determine our existence or not”.

(WIF, Sci. Discov., 2001)
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A nobelist in economy 

“Such a stance (of IMF) violates both

principles of democracy and principles of

science. In the end, the repeated failures

of the IMF ... has undermined confidence

in the institution itself …”.

(Stiglitz, WBI, 2002)
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A distinguished neurologist

“No doubt the failure of past social engineering

experiments is due, in some part, to the sheer folly

of the plans or the corruption of their execution. But

the failure also may have been due to the

misconceptions of the human mind … and in a

blindness to the dark side of social emotions that

finds expression in tribalism, racism, tyranny, and

religious fanaticism. But … I believe the new

knowledge may change the human playing field.”

(Damasio, 2003)
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Country Year GERD

Sweden 2002 4,2

Finland 2002 3,2

Germany 2002 2,4

Austria 2002 1,95

Slovenia 2001 1,55

Croatia 2001 1,1

Bulgaria 2002 0,4

Macedonia 2001-4 0,3

Macedonia 2005-7 0,2

3. MACEDONIAN REALITY

Gross Domestic Expenditure on R&D (GERD/GDP)

(MES of RM, 2003, 2009)
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EC 2009 Progress Report

Ch. 25: Science and Research

“The budget for the 2009 research and
technological development programme,
originally €2.45 million, was reduced to about
€1.8 million when the budget was revised in
April 2009.

The public and private funding for science and
research remained below 0.5% of GDP and
private-sector participation in particular is
very low”.
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Ch. 25 Science and Research 

ñSome progress has been made in the area of

science and research. Administrative capacity to

support participation in the Framework

Programmes is not sufficiently developed. Greater

participation in the Framework Programmes is also

hampered by the weak capacity of the research

institutes and their poor links with industry.

Overall, preparations in the area of science and

research are on track”.
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Ch. 20: Enterprise and Industrial Policy

“The industrial strategy for 2009-2020 to promote growth and

innovation was adopted. It is based on five main pillars:

international cooperation and foreign investment; research and

innovation; eco-friendly products and services; SME

development and entrepreneurship; and collaboration in

clusters and networks. No budget was allocated for

implementation of the strategy in 2009.

The human and financial resources of the SME Department

and the SME Agency remained the same as in 2008 and were

still insufficient to improve the country‟s performance on

implementing the SME strategy and the European Charter for

Small Enterprises”.
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Ch. 20: Enterprise and Industrial Policy

“Good progress has been made in the field of

education and training for entrepreneurship. The

Ministries of Economy and of Education took

important steps towards a more concerted cooperation

on policies and measures.

„Business and entrepreneurship‟ is now a compulsory

subject in the curricula for secondary and vocational

education. Also, in connection with availability of

skills, a working group has been formed to identify

training needs for SMEs”.
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4. RECENT ICEIM EXPERIENCE

Ambient at establishing

Ăʏʝʩʪʦʩʣʫʰʘʤʝʜʝʢʘʚʦʥʘʫʯʥʦ-ʪʝʭʥʠʯʢʠʦʪʨʘʟʚʦʿʥʘʰʘʪʘ
ʟʝʤʿʘʟʘʦʩʪʘʥʫʚʘʟʘʜʩʦʚʨʝʤʝʥʠʦʪʩʚʝʪ. ɺʦʠʟʚʝʩʥʘʩʤʠʩʣʘʙʠ
ʤʦʞʝʣʝʠ ʜʘʥʝʩʝʩʦʛʣʘʩʠʤʝʩʦʪʦʘ. ʀʤʝʥʦ,ʥʠʝʥʝ
ʟʘʦʩʪʘʥʫʚʘʤʝ,ʪʫʢʫʦʜʠʤʝʚʦʩʧʦʪʠʚʥʘʥʘʩʦʢʘ: ʩʚʝʪʦʪʩʝ
ʟʜʨʫʞʫʚʘʟʘʢʨʫʧʥʠʪʝʭʥʦʣʦʰʢʠʟʘʬʘʪʠï ʥʠʝʩʝ
ʧʘʨʮʠʿʘʣʠʟʠʨʘʤʝ,ʩʚʝʪʦʪʛʠʟʛʦʣʝʤʫʚʘʚʣʦʞʫʚʘˁʘʪʘʚʦ
ʥʘʫʢʘʪʘïʥʠʝʛʠʥʘʤʘʣʫʚʘʤʝ,ʚʦʩʚʝʪʦʪʨʘʩʪʘʪʥʘʫʯʥʠʪʝ
ʧʦʪʝʥʮʠʿʘʣʠïʘʢʘʥʿʘʩʚʨʘʙʦʪʫʚʘˁʝʪʦʚʦʥʘʫʢʘʪʘʝʧʦʙʘʚʥʦ
ʠʟʘʜʝʩʝʪʠʥʘʧʘʪʠʦʜʦʰʪʦʚʦʘʜʤʠʥʠʩʪʨʘʮʠʿʘʪʘ...

...ʉʦʮʝʣʟʘʧʦʪʠʢʥʫʚʘˁʝʠʦʙʝʜʠʥʫʚʘˁʝʥʘʜʦʣʛʦʨʦʯʥʠʪʝ
ʧʨʠʦʨʠʪʝʪʥʠʧʨʦʛʨʘʤʠʠ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝʤʦʩʪʤʝʺʫ
ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝʠʩʪʨʘʞʫʚʘˁʘʠʩʪʦʧʘʥʩʪʚʦʪʦ,ʧʦʚʝʜʝʥʘʝ
ʠʥʠʮʠʿʘʪʠʚʘʟʘʬʦʨʤʠʨʘˁʝʥʘʀʩʪʨʘʞʫʚʘʯʢʠʮʝʥʪʘʨʟʘʥʦʚʠ
ʪʝʭʥʦʣʦʛʠʠʧʨʠʄɸʅʋñ

(Поп-Јорданов, 1986)
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Applied research projects of ICEIM
(last decade)

EU 

FP6/7

EU

COST

EU

GOVS

GEF/ 

UNDP

US

AID

NATO

Energy 3 1 3

Environ.

(GHG)

1 1 6

Bioinf.

(Mind)

3 4 1 1

Total: 24www.manu.edu.mk/icei

Internationally founded

http://www.manu.edu.mk/icei
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Nationally founded

ESM OKTA ME

Energy 1 1 2
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Energy and environmental ISD
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Mind ISD
Response
Actions

Driving Force
Indicators

State
Indicators

BAD
CONTRACTS

WRONG
TIMING

IMPROPER

EMPLOYMENTS

LOCAL

EXPERTIZE
DEPLETION

INCIDENCE OF

ORGANIZATIONAL
ATTENTION

DEFICIT

DISORDER

INCIDENCE OF

OCCUPATIONAL
PSYCHOSOMATIC

DISORDERS

IMPROVE
TRANSPARENCY

AND MORALITY

STRENGTHEN

COMPETENCE
APPRECIATION

CORRUPTION
PRESSURE

BRAIN-DRAIN
INTENSITY

INTRODUCE
ATTENTION

STRENGTHENING
TECHNIQUES

INTRODUCE
STRESS ABATING

TECHNIQUES

INFORMATION
OVERFLOW

PERCEIVED
STRESS
INTENSITY

Pressure

(Pop-Jordanov, 2003)
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EU/ESF, Brussels

B27: << ELECTRIC NEURONAL OSCILLATIONS AND COGNITION >> (ENOC) 

Chair: J. Pop-Jordanov, MK

Vice Chair: J. Gruzelier, UK

AT, BG, HR, DK, EE, FR, 

DE, IE, IS, IT, LT, MK, NO, PL, 

SER, SI, ES, CH, TR, UK 

Other countries: 7

CA, CU, JP, NZ, 

RU, TU, US

COST Countries: 20

Economic Dimension: ú24 Million

Duration: 2005-2009
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Italy's weapon is all in their heads

AARON DERFEL, The Gazette

Published: Saturday, July 08, 2006

When Italy plays against France tomorrow in

the World Cup final, some of its best players

will be relying on a secret weapon.

For months now, at least four players on the
Italian team have been training mentally in
the Mind Room (e.g. for not missing a
penalty kick or hitting the crossbar). Although
the Mind Room is located in Italy, the
biofeedback equipment was invented by
Thought Technology Ltd. of Canada.

aderfel@thegazette.canwest.com

© The Gazette (Montreal) 2006

Biofeedback regulation

…
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Exploring Inner Space in Outer Space -- using Biofeedback

Rob Kall, CNW Telbec, Canada

EEG Biofeedback Reduces Aggression

Thomas F. Denson, Norman Miller, & Vicki Pollock

University of Southern California, Brian Othmer Foundation at the EEG Institute

Neurofeedback treatment of children with attention deficit hyperactivity disorder

Pop-Jordanova N, Markovska-Simoska S, Zorcec T.

Department of Pediatrics, Faculty of Medicine, University of Skopje, R. Macedonia.

Effects of self-induced mental imagery on autonomic reactivity in children

Lee LH, Olness KN. 

Developmental and Behavioral Pediatrics, Case Western Reserve University. Cleveland, Ohio.
Healthy Computing With Muscle Biofeedback

A Practical Manual for Preventing Repetitive Motion Injury by E. Peper and K. Hughes Gibney,

Biofeedback vs Electrophysiology

Howard I. Glazer, PhD, Cornell University, New York Presbyterian Hospital, New York. 

Thought Technology Ltd. © 2008

http://www.thoughttechnology.com/nasa.htm
http://www.thoughttechnology.com/nasa.htm
http://www.thoughttechnology.com/nasa.htm
http://www.thoughttechnology.com/nasa.htm
http://www.thoughttechnology.com/pdf/Neurofdbk 12 05 Denson.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=16118616&query_hl=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8897220&query_hl=4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8897220&query_hl=4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8897220&query_hl=4
http://www.thoughttechnology.com/healthy.htm
http://www.rehabpub.com/features/112005/4.asp
http://www.thoughttechnology.com/privacy.htm
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5. CONCLUSION

(1) There are large unused possibilities   

for R & D commercialization toward:

• Science based production (e.g. by research

on energy and environment)

• Science based management (e.g. by research

on mind)
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(2) A shift in the state of-the-art-and-mind 

matrix is needed:

Force Knowledge

Wealth Wealth

Knowledge Force
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(3) Conclusive message:

If the wisdom means knowledge plus morality, 

then 

the true navigation toward sustainability 

requires to:

increase the influence of those with wisdom,

and 

the wisdom of those with influence


