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Energy as a Controllable Factor for Sustainability

Resources : X = X1, X2, ---------- , Xn

Air, Water, Land, Biological resource, Mineral resource, Energy resource,
Accumulation of artifacts,---

Aims : Y =y, y2, --—----- , Yn

Food, Sanitary water, Houses, Clothes, Education, Occupation,
Communication, Transportation, ---

Problems : Z = z1, z2, ----—--- , Zn

Climate change, Destruction of ozone layer, Desertification,
Contamination of water, Contamination of soil, Loss of bio-diversity,
Shortage of food, Diseases, Disputes, ---



Simplification of the Problem

Lack of Knowledge

(1) Relation between factors : ( X, Y, Z) =0
should exist but not known.

(2) Some relations : yw = f (xc) (ex. yw temperature of the earth,
Xc carbon dioxide emissions) are being studied but not all.

Il
Hypotheses

H1 : Factors of Y (Aims) and Z (Problems) are independent.

H2 : Controllable resource is energy xe and nothing else.

Il
Simplified Problem

Maximize Y( xe ) and minimize Z( xe ) by controlling xe
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Science ~ Policy Levels of Advices by Scientist
(ICSU )

Science-driven

A
1. Provide advice on scientific consensus, including conclusions
and uncertainties, and the degrees of assurance about the unknowns
( neutral advice )

2. Advice on the potential impact that alternative or plausible outcomes may
have based on scientific evidence

3. Evaluate alternative policies and advise on the scientific pros and cons
of each

4. Recommend a particular policy with scientifically based agreement on it

5. Advice derived from ideologically based argument or vested interests
( harmful advice)

v

Policy-driven

15



“ICSU-Mechanism”

Basic Research

Scientific Findings

'
Warning to Society

A 4

New Relevant Unique Voice of Scientists International
(ICsu) .
Researches i Political Forum

Collaborative Dialogue

A 4

Scientists | Policy Makers

IcSU X - Summit
Special Advisory Framework /

Group Convention
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ICSU Mechanism for Global Warming

New Relevant
Researches

Basic Research

A 4

Scientific Findings

v

Warning to Society

A 4

Unique Voice of Scientists
ICSU

v

Collaborative Dialogue (Villach)

Brundtland
Commission

Scientists | Policy Makers
(ICSU, UNEP, WMO)

A 4

Inter —governmental Panel
for Climate Change (IPCC)

Earth Summit (Rio)

Framework Convention for

Climate Change (FCCC)
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*Working Group for
Energy for Sustainable
Society (2004-2010)

New Researches
ICSU Unions*

ICSU Mechanism for Energy
(proposed 2004)

Basic Research

A 4

Scientific Findings

v

Warning to Society

A 4

Unique Voice of Scientists
ICSU

v

Collaborative Dialogue

Scientists Policy Makers

Inter-governmental Panel
for Energy

Framework Convention
for Energy
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Energy for Sustainable Societies(2004 ~
Working Group Members

Hiroyuki Yoshikawa [Chair], Nat. Inst. of Advanced Industrial S&T; Tokyo, Japan
Marie-Lise Chanin, Service d'Aeronomie CNRS ; Verrieres-les-Buisson,France

Sevket Durucan, Dept of Environmental S&T, Imperial College London; United Kingdom
José Goldemberg, University of Sao Paulo, Brazil

Adinarayantampi Gopalakrishnan, Hyderabad, India

Thomas B. Johansson, Int. Inst. for Industrial Environmental Economics, Lund University,
Sweden

Steve Lennon, ESKOM, Johannesburg, South Africa

Lackson Marufu, Department of Meteorology, University of Maryland, USA

Nebojsa Nakicenovic, International Institute for Applied Systems Analysis, Vienna, Austria
Burton Richter, Stanford Linear Accelerator Center, Stanford, CA

Maxine Savitz, Los Angeles, CA, USA

Kenji Yamaji, Department of Advanced Energy, The University of Tokyo, Japan

Yang Fuqiang, The Energy Foundation, Beijing Office, China.



A Procedure toward Energy Collaboration
in ICSU

Cross-disciplinary collaboration by diversified scientists :
ex. Chemists (petrol, gas, coal), Material scientists (photovoltaic),
Physicists (nuclear), Electronic Sci. (fuel cell), Mech.Sci. (wind)
» Integrated “Energy Science”

A

Request for more knowledge Neutral advice by consensus

A 4

Dialogue among Policy Makers, Business humans and Scientific community

Proposal of feasible path toward
sustainable societies

A 4

Agreement among Nations on Production-Consumption-Research
and development of Energy

22
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Steps for International Collaboration in Energy

Scientific Community

Dialogues

\ Proposal 1

Other Scientists

\ Proposal 2

Policy Makers, Business

l Proposal 3

International Platform for Energy in

Sustainable Society

ICSU Energy Group
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