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INTRODUCTION 

The advancement of science and technology largely accelerates the development of human 

activities: economic growth, globalization, etc.  For a given energy consumption, as all 

scientists know, we are obliged to pay certain entropy bill in terms of either heat or low-energy 

materials.  As apparently shown in the recent environmental problems, we start suffering from 

“the entropy effect”.  The principle applies to all energies regardless of their source: fossil, 

nuclear, water power, sunbeams, etc.  It does not matter whether the arguments are from 

materialism or dualism.  Those who are not materialists must also accept the results. As we 

often notice, many incorrect views are widely spread in this regard.  Science has demonstrated 

that all lives are mutually related and maintained in the subtle balance of materials-energy circulation 

on the earth.  In principle, the earth is essentially a chemical planet, which is largely governed 

by both mass- and energy-conservation law. 

 

A pessimistic view on the human civilization: 

Human-beings have succeeded in establishing a modern civilization by learning the use of 

energy.  For humanity to last longer, chemistry must play a leading role in the society.  

Otherwise, sooner or later the humans would possibly come to the cease of existence in 

ignorance of the entropy concept.   

 

At certain stage, we must be aware of the limited capacity of the earth in accommodating 

those entropy emissions, realizing the necessity of initiating a total (consistent) study of the 

earth including both living and non-living systems.  Although no immediate solution can be 

found for these global problems, it is undoubtedly advisable for modern people to learn more 

about the principle/ mechanism of the earth from which nobody can escape.   

 

GENERAL CONCEPT 

These days most chemists work in their own laboratory separated from the nature.  

Nevertheless we, chemists should realize that we are obliged, more than anyone else, to 

understand all aspects of the materials-energy circulation taking place on the earth.  Up to now, 

a variety of earth-observing projects are proposed and some are in operation: such as Global 
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Earth Observation System of Systems (GEOSS), International Geosphere Biosphere Programme 

(IGBP), Global Carbon Project (GPC), Earth Simulator,・・・.  As far as I see, physicists and 

biologists are far ahead of chemists in such attempts.  The data reported are however often 

phenomenological and fragments.  An authentic body in chemistry (such as IUPAC: 

International Union of Pure and Applied Chemistry) should be involved in collecting all these 

materials-energy circulation data, and try to interpret consistently in terms of chemical sciences.  

Chemistry is the discipline studying the consistency between the matter (materials) and energy: 

the relation between the two may be compared to the two sides of a paper (cf. ACS Project, 

“Chemistry in Context: Applying Chemistry to Society” 5th Ed., McGraw-Hill, NY, 2006).  In 

these studies, all branches of chemistry including thermodynamics (the energy-entropy 

relations) must be involved.  Collaborations with other disciplines such as biology and physics 

are of course inevitable.  A world-wide cooperation with the other organizations is a 

prerequisite.  I am proposing a large-scale international collaboration as a contribution to the 

world society by means of the knowledge indigenous to chemistry (materials-energy balance). 

  In this connection, I would like to mention a gratifying article “A Balance – Difficult to 

Keep” in Chemistry International (July-August Issue p.2, 2006) contributed by Dr. C. Buxtorf, 

the treasurer of IUPAC.  Here he stated “maintaining the delicate equilibrium of nature is 

IUPAC’s most noble task” by citing Le Chatelier’s statement on chemical equilibrium.       

 

A SKETCH OF THE PROPOSED GLOBAL PROJECT 

What occurs to my mind is a standing committee (or a long-term project) sponsored by 

UNU/UNESCO and/or ICSU (International Council for Science) in collaboration with IUPAC 

(International Union of Pure and Applied Chemistry) and other scientific organizations.  The 

committee should set up a network to all important earth-observing projects.   Of course they 

should try to collect local data (industrial, regional etc.) as well whenever scientifically relevant.  

The collected information should be compiled in an orderly fashion from the chemist’s point of 

view, and if possible, made open to the public for review.  In parallel to these activities, effort 

must be focused on the development of new methodologies applicable to the challenging theme 

at hand.  After a hard work over an extended period, I am sure they would come up with a 

collective (semi-quantitative) picture of our planet in terms of the materials-energy circulation 

for both living and non-living systems.       

A global project advocated by UNU/UNESCO and/or ICSU would possibly increase the 

number of scientifically-motivated people who can voluntarily contribute by observing the 

living and non-living systems in their surroundings.  The limitation arising from the 

availability of professional scientists may be complemented by their participation.  The most 

difficult part of this program would be to find a right person(s) to lead the project.  I hope 

someone will raise his/her hand.   
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CONCLUDING REMARKS 

  As a chemist, I believe that the chemical Science must perform a more visible role in the age 

of “Science for Society”.  I often feel a gap between what scientists (chemists) think important 

and the needs of the society.  Here I have proposed a project as a start toward a new S&T to 

fill the gap. A total (consistent) study of the earth will eventually demonstrate the capacity 

(highly possibly the limitation) of the earth as a material-energy circulating system.  The 

importance of peace (a life with minimum entropy-emission) may be strongly supported on the 

scientific ground, which should inevitably affect human civilization, culture (our life-style) as 

well as various policies.   

The ESD (Education for Sustainable Development) program of UNU/UNESCO currently in 

operation should also find some useful interaction with these academic activities.  The 

ambiguity inherent to the use of terminology “sustainability” or “sustainable development” 

would be eventually cleared up by these steady efforts.   

 

A MODERN ROLE OF S&T FOR SOCIETY: 

Where do we come from? 

      ̶ Most recently from monkey. 

What are we? 

      ̶ We should spend more resources (money & manpower) on this subject: e.g., a total 

study of the earth. 

Where are we going?      

̶ Move ahead more cautiously, perhaps more slowly! 

------------------------------------------------------------------------------------------------- 

Comment: this may imply a conflict between the DNA strategy and the human wisdom.  
 

 


