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the 26th Honda Prize, citing a collaborative project among several 

countries, including the US, China and India, which is aiming to 

finish digitalizing one million books by 2007. 

   And these technologies will not end in a pipe dream. Challenges, 

such as the cost of making them available to wider communities, the 

difficulties of dealing with languages (including technologies that can 

successfully handle local dialects and the natural speech of children), and 

the need for a simplified interface to allow wider usability, will be 

overcome. For a number of these technologies, it is only a matter of 

time. 

   Dr. Reddy insists that robotics and intelligent systems will make 

dramatic advances over the next fifty years. His research is based 

on the belief that the capabilities of robotics and intelligent systems 

should be shared equally regardless of nationality, language, age, 

gender or economic status. Dr. Reddy concluded his commemorative 

lecture by saying, “It is my hope that the Honda Foundation will 

lead the way to create eco-technologies for a ‘compassionate world 

in 2050’ ! ”

Robots with artificial intelligence that can 
provide assistance with tasks that require 
h u m a n  s k i l l s  a n d  b e h a v i o r  a r e  b e i n g 
experimented with and commercialized in a 
wide range of applications. Shown above is 
the IRS Soryu of Japan's International Rescue 
System Institute. It supports exploration and 
rescue in disaster areas that people cannot 
enter and was used for field studies in the 
2004 Chuetsu Earthquake in Japan. Below is 
a computer designed for people who cannot 
read, who will be able to use the computer’
s audio input to send emails, and in this way 
the system contributes to filling the digital 
divide. (Photo: Shigeo Hirose [Tokyo Institute 

of Technology]/International Rescue System Ins 

Institute)

Born in Andhra Pradesh in India in 1937. 
Graduated from the University of Madras in 
1958. Served as professor of computer science 
and became the first director of the Robotics 
Institute at Carnegie Mellon University in the US. 
Dr. Reddy is currently the Mozah Bint Nasser 
University Professor of Computer Science and 
Robotics at the School of Computer Science, 
Carnegie Mellon University. His research into 
robotics, intelligent systems, human interfaces 
and other areas have contributed greatly to a 
range of fields, including education, medicine 
and welfare services. He has received a number 
of awards, including the Légion d'honneur from 
President Mitterand of France and the Padma 
Bhushan from the President of India.

Dr. Raj Reddy

   Dr. Raj Reddy, a world leader in computer science and robotics, 

has always been involved in state-of-the-art research and made 

great contributions to studies of the human interface, artificial 

intelligence, speech and vision and other areas. In 1979 he 

established the Robotics Institute at Carnegie Mellon University and 

became its first director. With his efforts to invite and train many 

experts from universities and corporations from every corner of 

the globe, the institute has now become a world-leading robotics 

research center with more than two hundred researchers.   

   Over the past 50 years, robotics and intelligent systems have 

made great advancements. Underlying most of the advances are 

exponential improvements in information technology that have 

produced personal computers working at megaflop and then 

gigaflop speeds. It should be only a matter of time before we witness 

the introduction and commercialization of personal computers 

working at teraflop and petaflop speeds. Once, the main purpose of 

robotics and intelligent system was to provide solutions to specific 

technological problems. But with the exponential advances in 

information technology, the implications have changed radically. 

Applications of the robotics research lead by Dr. Reddy have been 

global in their extent, resulting in extensive systems and solutions 

that greatly affect our lives. 

   Examples of applications of Dr. Reddy’s research into robotics and 

intelligent systems include: (1) robots that can care for the elderly 

in aging societies all over the world, (2) rescue robots that can 

work in disaster situations that are too dangerous or inaccessible to 

humans, (3) speech and reading tutors that can support the illiterate 

with advanced speech recognition and synthesis technologies, (4)  

computer vision and intelligent cruise control to prevent traffic 

accidents, improve fuel efficiency and reduce driver fatigue, (5)  

computer systems that enable the illiterate to use voice mail and 

other functions, (6) digital libraries where anyone can access 

archived publications, and (7) artificial intelligence to resolve 

the rural digital divide, such as expert systems and knowledge 

based systems that can be used in medical diagnosis and therapy 

applications. From among these applications, Dr. Reddy believes 

that digital libraries offer the highest prospects. “We can expect 

digital libraries to become the most used ecotechnology of all,” 

he said in his commemorative lecture at the Award Ceremony for 

“These advances will transform the way we live, learn, 
  work and govern ourselves. Such capabilities can be used 
  to further increase the gap between the haves and 
  have-nots, or to help the poor, the sick and the illiterate.”

2005 Honda Prize Laureate
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depletion may be one good example. When the movement to restrict 

the use of chlorofluorocarbons gases started, many governments 

opposed it. But as CFC-substitutes were quickly made available, 

the opposing countries were willing to include the CFC regulations 

in their respective policies. That is, a set of enabling technologies 

made possible implementation of the CFC regulations against ozone 

depletion. Innovations in science and technology worked effectively 

for environmental conservation and health development in our 

societies.

   Dr. Nelson identifies a “society in which people from different 

countries, irrespective of the difference in the pace of progress 

in their respective country, cooperative with each other, advance 

at their own pace, and lead happy lives” as the ideal society. To 

achieve this goal, we must focus on how to lift the intellectual level 

of the entire society, Dr. Nelson argues. By providing universal 

access to quality education, governments will be able to adopt 

innovative policies supported by the understanding of the majority. 

That in part explains Dr. Nelson’s warning against the Bayh-Dole 

Act, which the US adopted in 1980 to allow universities to own 

patents for government-funded innovations. The monopolizing of 

specific research results of a highly public nature can be a threat to 

the development of science, he argues. 

Pakistan has one of the lowest literacy rates 
in the world (41.5%, according to UNESCO 

statistics in 2004), and resolving this problem 
is a major issue. A Christian nun teaches at a 
school in Karachi, the largest city and state 
capital. 

Since the threat to the ozone layer was 
identified, emissions of ozone depleting 
substances (ODS) dropped dramatically from 
1.5 million tons in 1989 to 89,000 tons in 
2005. (Chart: United Nations)

Consumption of all ozone deplenting substances,1989-2005
(Thousands of metric tons of ozone-depleting potential)
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Born in the State of New York in the United 
States in 1930. After graduating from Oberlin 
College, he studied at Yale University, earning 
his Ph. D. in 1956. He served as professor 
of economics at Yale University from 1968, 
director of the Institute for Social and Policy 
Studies at Yale University from 1980 and 
professor at Columbia University from 1986. 
He has been professor emeritus at Columbia 
University since 2005. He is widely known for 
his research into innovation in technologies 
and social  systems,  having substantial 
influence on industries, the economic world 
and many other areas.  He is  author of 
numerous papers and books, including An 
Evolutionary Theory of Economic Change.

Dr. Richard R. Nelson

   Dr. Richard R. Nelson was the first economist to focus on the 

roles of advances in technology and innovations in society on the 

growth and decline of industries and the economy. The question 

first struck him when he was studying in graduate school at Yale 

University. What produces the differences in economic growth 

between different countries? Many countries saw enormous 

improvements in productivity and standards of living from the late 

18th century to the middle of the last century, but others did not. 

Some nations grew quickly and continued to prosper, and some had 

just started to grow, while others lagged behind in poverty. What 

makes this difference? He started studying the process of economic 

growth and soon realized that technological innovation had never 

been a subject of study in modern economics. This notion led him 

to a year studying engineering at the Massachusetts Institute of 

Technology, where he developed a keen interest in engineering. He 

eventually reached the conclusion that technological innovation is 

the actual driving force behind the past two centuries of enormous 

improvements in productivity. That is, technological innovation, or 

the process of technological advancement, cannot be ignored in a 

fuller understanding of the process of economic growth. In 1982, his 

magnum opus, An Evolutionary Theory of Economic Change, was 

published. 

   The theory had enormous influence on healthy development and 

social revolution in the developed and developing countries. By 

now, innovation has become a keyword in the activities of many 

nations and corporations across the world. The trend may well 

be reflected in the number of academic papers in sociology and 

science published with a title that includes the word “innovation.” 

According to a study by Dr. Nelson, the number of these papers 

stayed relatively unchanged from 1970 until 1991, when it started 

to increase drastically. Many factors may have been responsible 

for these changes. Information and communications technology 

has advanced rapidly. Globalization has advanced as well. New 

business models have been established on a global scale. Industrial 

competition between players in different parts of the world has 

started. Now innovation is needed, not only to pursue research 

and development in individual private corporations, but to 

solve problems on a global scale in various areas, including the 

environment, resources and energy. The problem of ozone layer 

“I have dreamed of a society in which people from different 
  countries, irrespective of the difference in the pace of 
  progress in their respective country, cooperate with each 
  other, advance at their own pace, and lead happy lives.”

2006 Honda Prize Laureate
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survive through the threats and crises that are expected to break out 

successively. 

  I myself have been working for more than 20 years to carry on the 

knowledge of our predecessors in addressing global warming that has 

become a global concern. At the OPEC meeting in Cypress, I submitted a 

proposal for connecting hydroelectric power plants using direct-current 

power transmission as an alternative source of energy. This idea, which 

drew no response at that time, has earned praise from many today. What 

we have left is to work on full-scale propagation. Moreover, production 

of vegetable-based alcohol by fermenting corn will only aggravate the 

problem of food shortages that can be said to have already started. We 

must urgently speed up our action. It is certain that there is much that 

we must do. 

  The achievements that the Honda Foundation has realized over the 

past 30 years were the product of the hard work and talents of Mr. 

Soichiro Honda. If Mr. Honda had been where we are today, what 

would he have done? Looking at myself, I must not forget to ask myself 

whether what I am doing now is truly adequate.

Jun-ichi Nishizawa
7th Honda Prize Laureate, Japan

  It is an undeniable truth that science and technology will bear 

increasingly greater importance in the 21st century. Represented by 

the environmental problems of today, human society is being imperiled 

by unforeseen threats. The consumption of resources that began with 

the Industrial Revolution reached a frightening high before we realized 

what had happened. This has raised concerns that the results of our 

endeavors may cause serious harm to our children and their children. 

  Action to address the issues has finally begun today, with scientists 

at the vanguard. However, this is just an example. Threats to peace in 

human society are emerging one after another. Not only do we continue 

to see war and killings as we had seen in the earlier century but we face 

new threats to individuals, such as 0157 E. coli, SARS and anthrax. 

  The fundamental principle of science is demonstration of proof. 

However, unforeseeable threats that emerge in the future should be 

predicted but not demonstrated, since demonstration means death. We 

scientists and engineers must deploy science and technology for early 

eradication of the roots of disaster without imposing any more burden 

on humankind. 

  These threats are certainly the dark side of the 21st century and 

must be stopped by the scientists. At this time we need scientists with 

wisdom founded on compassionate human love. Without a sense of 

responsibility to prevent all prospective problems whatsoever in one's 

area of specialization, it must be extremely difficult for humankind to 
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In accordance with the progress of science, a spectrum 
of innovative technologies has been developed in the 
life sciences. In particular, in the most advanced field 
in the life sciences represented by genetic engineering, 
humankind is touching on the realm of God and is 
about to explore the mysteries of life. For the 30 years 
since the birth of the Honda Foundation, the results of 
research into immune systems and gene engineering 
have been utilized at medical and clinical institutions, 
in applications that include organ transplantation and 
genetic treatment, beyond their use in the academic 
world. In Chapter 4, the progress and possibilities of 
science and technology as well as the dignity of life will 
be examined from the viewpoint of ecotechnology.

Life Sciences and Ethics  

Globalization of Life 

The Potential of the Science and 
Technology in Protecting Life 

Science and Personality 

Life Frontier
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we believed that science, including the life 
sciences and the development of medical 
technology, would form the basis to produce 
technologies that would bring us happiness 
under any condit ions.  When industr ial 
development progressed, however, various 
kinds of pollution occurred, damaging the 
environment. Restoration of the environment 
has now become possible because of the new 
science and technologies. 
   The problems and defects brought about by 
technology must be solved by technology. Thus, 
those involved in the life sciences and medical 
science can no longer stay in their ivory towers. 

   Any attempt by the life sciences and medical 
technology to regulate life, the source from 
which human dignity stems, must be carried 
out in a socially and ethically sound manner, 
in harmony with the environment. How we 
should proceed with this is a question that 
everyone involved in medical services must 
answer, and they should do so while seeking a 
consensus with those who receive the benefits 
of the life sciences and medical technology.

Life Frontier:   Life Sciences and Ethics 

Dolly, the world's first ewe cloned from an adult mammal cell

When it became known in 1997 that a sheep with a genetic makeup 
identical to its parent had been born seven months earlier at the 
Roslin Institute in Scotland, the shock reverberated throughout the 
world. Dolly, who died six years later in 2003, was given life through 
technology that transplanted the nucleus of a somatic cell into an 
embryonic cell. Dr. Ian Wilmut who led the research project has 
stated that the possibility of human cloning is "technically feasible," 
suggesting that biotechnology has entered a new phase. This is an 
issue that continues to be debated to this day.

Photo: The Mainichi Newspapers Co., Ltd

Life Sciences and Ethics 

   During the 20th century and at the beginning 
of the 21st century, life sciences and medicine 
have experienced a variety of innovations. As a 
result, the changes in science and technology 
are now more closely linked to our society and 
the environment that surrounds us. 
   For instance, the potential for organ trans-
plants as a medical practice, a procedure in 
which for centuries the medical world has 
been seeking success through trial and error, 
has recently heightened. The discovery of HLA 
has solved immunological incompatibilities in 
transplanting organs, the largest obstacle to 
the procedure, and made it into a medically 
practicable matter. Organ transplants have 
thus developed into a “technology.” 
   Development of such medical technologies 
alone cannot produce a practicable medical 
procedure, were it not for agreement on social 
and ethical issues. 
   The cloning of Dolly the sheep in 1997 has 
been treated as an ethically controversial 
issue. The technology to plant a cell nucleus 
taken from a donor animal into a foreign 
recipient’s embryo after removing the nucleus 
can be adopted in procedures with humans. 
While the cloning technology develops rapidly, 
no agreement or conclusion has been reached 
on the argument: is it acceptable for science 
and technology to create humans that share 
the same gene sequences asexually? 
   Studies of gene analysis (“genomics”) started in 
the 1990s and have made great achievements 
at unexpected speeds. The gene sequences for 

many different species are now known, due to 
the collaboration of scientist all over the world. 
Now scientists are focusing on the study of 
“proteomics”—analysis of the mechanism of 
protein production from amino acids. 
   Embryo stem(ES) cells have been attracting 
attention both for their potential and also 
because of the ethical problems. ES cell 
technology has many potential applications 
in regenerative medicine because of its 
almost unlimited potential in theory to 
develop into any kind of tissue(“omnipotence”). 
When propagated, ES cells may be used in 
regenerative medicine to form various organs, 
nervous tissue and artificial skin. With this 
potential, ES cell technology also brings 
certain ethical concerns because ES cells are 
produced from embryos. How to ethically treat 
the “life” of embryos has been discussed but no 
agreement has been reached. Meanwhile, the 
technical skills needed have been developed in 
many countries in the world. 
   The advancement of technologies in the life 
sciences holds great potential to provide many 
people with happier lives. At the same time, it 
brings the social and ethical issues of how to 
define “life”—the attribute that makes each of 
us a human. 
   Then should we stop all progress in the 
life sciences until we find the answer? The 
answer is clearly “no.” Life sciences should 
maintain their progress regardless of these 
concerns. We can find the reasons in recent 
history. In the latter half of the 20th century, 
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can induce immunity to that factor in the patient, preventing 

development of the disease. 

   But Dr. Dausset is against genetic therapy using germline cells, 

more specifically the kinds of therapy that introduces genes 

into reproductive cells (embryos), because the introduced gene is 

passed down to the next generation in the form of life. Dr. Dausset 

argues that “each person has a specific ‘bar code’ made up with 

HLA systems. Each and every individual human has a different 

combination of genes. Nobody—in the past, present or future—is 

genetically identical. Each and every person is one and only.” That 

is the unique trait of each irreplaceable person, and respect for 

others is possible only because of the unique traits of each person, 

Dr. Dausset argues. For Dr. Dausset, the practice of medicine that 

goes against human dignity is as immnral as human cloning with the 

purpose of reproducing copies of human beings. 

   Dr. Dausset claims that the responsibility of scientists is not 

limited to the area of medical science, but falls on society at large. 

This is at least partially because the field of medical science can no 

longer exist within the field itself. Today life ethics is an issue for 

every member of society. To this end, Dr. Dausset’s achievements 

that cover the responsibility of scientists and ethics and the life 

sciences is an important marker for ecotechnology in the 21st 

century. It is noteworthy that Dr. Dausset, a scientist who changed 

the study of immunology from its very foundation and led the study 

of the human genome, is also an avid supporter and promoter of the 

fine arts and founder of an avant-garde art gallery that opened in 

1945.

Universal Movement for Social Responsibility 
(MURS) organized in 1982 at the urgings of 
Dr. Dausset is aimed at creating a “trilogue” 
among scientists, decision-makers and the lay 
public. Scientists should inform the general 
public. Public opinion will thus be able to alert 
the decision-makers in order to make use of 
scientific progress for the benefit of mankind. 

   The name of Dr. Jean Dausset became known to the world when 

he discovered human leukocyte antigen(HLA)—the “blood types” 

of leukocytes. There are many types, and numerous possible 

combinations. The discovery of HLA, one of the most important 

tissue matching antigens, had significant meaning not only in terms 

of his fame but also for the advancement of medical science in the 

ensuing years. 

   The discovery of HLA has contributed greatly to predictive 

medicine. People who have the HLA-B27 antigen are expected to 

have a 600 times higher risk of developing ankylosing spondylitis 

than those without the antigen. Predictive medicine has become a 

field of medical science that serves as the precursor to preventive 

medicine. Then the discovery of HLA opened the door to organ 

transplants. The tolerance of the HLA system can be used to 

identify compatible donors, serving as a base for the development of 

organ transplants into a practical medical procedure.    

   I n  1984 , Dr. Dausse t  f ounded  the  Cent re  d ’E tude  du 

Polymorphisme Humain(CEPH, the Human Polymorphism Study Center 

in English) with the aim of completing genetic maps and physical 

maps of the human genome. In other words, the center was founded 

to pursue the aims of medical science in the 21st century: to identify 

disease-causing genes for the prediction and prevention of disease. 

But Dr. Dausset warns us: “It is an illusion if someone thinks that 

scientists can build a kingdom.” This represents the responsibility of 

scientists very well. 

   One responsibility of scientists is to expand the extent to which 

certain knowledge is known—that is to disseminate the knowledge 

and information possessed by scientists to the public at large. 

When doing this, it is also important for scientists not to limit that 

information to the scientists’ own “pipe dreams.” They also need to 

tell the public about the risks that come with new technology in the 

medical and other fields of science. Equally, it is very important to 

keep processes democratic. Scientists must carry out their studies, 

especially in the life sciences, based on human ethics. 

   Dr. Dausset is a supporter of somatic cell gene therapy, a 

therapeutic method to use DNA for non-germline cells. For example, 

specific genes causing abnormal conditions (i.e., disease) can be 

replaced with the genes for normal conditions. By injecting nude 

genes from a harmful factor into the body of a patient, the physician 

Born in Toulouse in France in 1916. After 
earning an M.D. from the University of Paris 
in 1945, served as professor at the University 
of Paris and Collège de France (from 1977). 
In 1982, founded and became president 
of the Universal Movement for Scientific 
R e s p o n s i b i l i t y ( M U R S ) .  A l s o  s e r v e d 
a s  d i r e c t o r  o f  t h e  R e s e a r c h  U n i t  o n 
Immunogenetics of Human Transplantation, 
Inst i tut  Nat iona l  de  la  Santé  et  de  la 
Rechetche Médicale, and co-director of the 
Oncology and Immunohematology Laboratory 
and the Centre National de la Recherche 
Scientifique among others. Has received 
numerous honors and awards, including the 
Nobel Prize in Physiology and Medicine(1980) 
and Légion d’Honneur (1984). 

Dr. Jean Dausset

“Each and every person is one and only.”

1987 Honda Prize Laureate
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   Professor Paolo Maria Fasella contributed greatly to the harmonious 

development of man and science through his role as a leader in 

cooperative programs for the development of advanced technology 

with life science as a foundation. In life science, he was a distinctive 

leader in genome studies. Specifically, Professor Fasella was 

responsible for the technical steps for sequencing genomes: (1) genetic 

mapping, (2) physical mapping, (3) production of DNA fragments 

of decreasing size, (4) sequencing small DNA fragments, (5) data 

treatment, (6) development of sequencing technology, (7) molecular 

rules governing structure-function relations, and (8) application to 

medicine, agriculture and industry.

   Professor Fasella also developed biological  information 

technology focused on neuron synapses in the brain. He focused 

on the mechanism of the human brain, where information is 

treated through a series of highly nonlinear steps with more than 

1011 synapses, and where learning and memory occur through 

adaptive changes in cells. Based on these studies, he suggested the 

possibility of a “neurocomputer,” a computer system that can learn 

by itself, by transferring intelligence, feeling and awareness into 

technology. For Professor Fasella, for technology to be “intelligent” 

did not mean that it is able to play a game of chess with a human. 

For him, it meant to have human-like intuition. 

   Professor Fasella argued that international cooperation is essential 

for complex and large-scale research projects, especially in genome 

analysis and in the development of a neurocomputer. As a symbolic 

case where international cooperation is required, Professor Fasella 

took the example of the battle against global warming. That is 

a prime case that cannot be solved without promoting scientific 

approaches in a globally comprehensive way, Professor Fasella 

argued. Reforestation and reduction of CO2 emissions, for example, 

consist of very complicatedly intertwined factors, and to pursue 

conservation of the global environment, these factors needed to be 

untwined on a global scale. The issues regarding the conditions of 

Spaceship Earth are issues for all scientists throughout the world. 

That is a significant suggestion for ecotechnology. 

Born in Rome in Italy in 1930. After receiving 
an M.D. from the University of Rome in 1954, 
pursued his career in various positions, 
including as professor at the University of 
Parma (from 1968) and at the University of 
Rome (from 1971). Starting in the 1980s, 
made substantial achievements as leader of 
various international projects, including the 
EUREKA program(for cooperative development 

of advanced technology in Europe) and the 
Human Frontier Science Program (a program 

lead by the Japanese government). Served as 
president of the European Molecular Biology 
Conference and president of the International 
Union of Biological Sciences (IUBS). 

Dr. Paolo Maria Fasella 

“Life science should lead to a better understanding of 
  what each of us is.”

1988 Honda Prize Laureate

Ever since the structure of the DNA double helix was 
uncovered by Tom Watson and Francis Crick in 1953, the 
entire world worked to identify the DNA sequencing of the 
four bases A, T, C and G that make up genetic information 
and the design of the life form. Human genome studies 
show promise for applications in medicine, especially 
for the development of medicines and the treatment of 
disease, and the Human Genome Project was proposed 
in 1984 to identify the human DNA sequence. The project 
started in 1991 and was completed in April 2003, but this 
only completed the deciphering of the sequence of the 
four bases. We have yet to uncover which of the genes 
are related to heredity and whether segments known as 
"introns" in the DNA sequence that are believed not to carry 
any genetic information are truly insignificant or whether 
they actually play a role in the genetic makeup. 
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serious disease. Instead of dying from an 
infectious disease when young or in the middle 
of our life expectancy, we are slowly moving 
though life facing the threat of these invasive 
diseases right up to our very last breath.  
   Achievements in the life sciences give hope 
to the situation, too. The term “adult diseases” 
has been now replaced by “lifestyle-related 
diseases,” which can be ameliorated by proper 
nutritious balance, correct diet, l imited 
smoking, hormonal balance and other factors. 

If the mechanisms behind the correlation of 
these factors with our health can be elucidated 
by science and if we can maintain the ideal 
diet and manage our health with scientific 
methods, it should be possible to conquer 
lifestyle-related diseases.  
   We should not forget, however, that there 
are no global level solutions available. A 
balanced diet is possible only in limited areas 
of the developed world and for a very small 
proportion of the world’s population. Balancing 

The highly pathogenic H5N1 avian influenza virus that swept 
Southeast Asia in 2005 has been confirmed also in Europe and 
Russia, triggering a world crisis. There have been at least 30 
new contagious diseases in the past 30 years, including Ebola 
hemorrhagic fever in 1976, AIDS in 1981 and SARS in 2003. 
Globalization has spurred widespread infection, pushing the world 
into a new phase in the eradication of disease. (Source: WHO)

Globalization of Life 

   Globalization is not limited to the worlds of 
politics and economics. Now, even in the life 
sciences, a globalized view—globalism—

is necessary when seeking solutions to 
problems.
   Medical science spent the first half of the 
20th century battling infectious diseases, 
and in the last half of the century, many 
infectious diseases associated with the 
digestive system were successfully treated. 
With the development of  penicil l in and 
other antibiotics, it appeared that many 
diseases of the respiratory system could be 
treated. Later, however, species or strains 
of infectious microorganisms, such as the 
O-157 strain of E. coli, Staphylococcus aureus 
and Campylobacteria bacteria, which had not 
so far made an appearance in our catalog 
of diseases, started to appear, bringing 
epidemics. In addition, new viruses such as 
HIV have been causing new types of infectious 
diseases, threatening people across all 
international boundaries.  
   The rapid spread of infection is closely 
linked with the sweeping development of 
transportation and a global economy, bringing 
the international distribution of large numbers 
of goods and services. Lassa fever, Marburg 
disease and new types of influenza are 
examples of diseases that start in a small 
corner of the globe and spread across the 
world almost instantly. It is ironic that it is 
the rapid spread of these infectious diseases 
that has highlighted for us the fact that we all 

share habitats on one small planet. 
   In developing countries, people are still 
dying from primitive diseases of the digestive 
or respiratory system that are considered to 
have been eradicated in the developed world. 
   In developed countries, where people have 
become relatively immune to infectious 
diseases, cancer, heart disease, diabetes and 
other forms of “adult diseases” have become a 
big health concern. The quality of life of people 
in our aging societies is thus threatened by 

Outbreaks of the highly pathogenic 
H5N1 avian influenza virus 

■ : Countries with poultry or wild 
       birds killed by H5N1.
■ : Countries with humans, poultry 
       and wild birds killed by H5N1
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   Dr. Bruce N. Ames has been studying the environmental factors 

involved in the development of cancer and aging. The significance of 

his achievements can be recognized in the results of epidemiological 

studies showing that reduction of smoking, increased consumption of 

fruits and vegetables and control of infections have a major effect on 

reducing rates of cancer. 

   The epidemiological studies by Dr. Ames cover a wide range of 

factors. For example, one study indicates that tall women have a higher 

risk of developing breast cancer. Japanese women, Dr. Ames points out, 

have a higher morbidity rate for breast cancer in recent years as the 

average height of the group increases. The results of his research into 

the relationship between diet and cancer risk are more of a warning. 

Fibers contained in fruits and vegetables can function as an important 

factor in reducing cancer cells in addition to antioxidants. Dr. Ames 

suggests folic acid as an especially important factor. The quarter of the 

population with the lowest dietary intake of fruits and vegetables has 

roughly twice the risk for most types of cancer (i.e., cancer of the lung, 

larynx, oral cavity, esophagus, stomach, colon and rectum, bladder, pancreas, 

cervix and ovaries) compared with the quarter with the highest intakes. 

For hormonally-related cancers, the protective effect of consuming 

fruits and vegetables is weaker and less consistent: for breast cancer 

the protective effect appears to be about 30%, Dr. Ames points out. 

   Dr. Ames never fails to exercise his ability to observe the conditions 

fairly and critically—an essential capability for any scientist. Dr. Ames 

states, for example, that there is no scientifically-justifiable reason to 

blame exposure to minute amounts of chemical compounds for increased 

risks of developing cancer. While many people consider the use of 

agricultural chemicals in farming to be a contributor to increased risks 

of developing cancer from the foods they eat, Dr. Ames refutes the idea 

by pointing out the fact that there is no epidemiological data to support 

a correlation. Instead, he presents the concern that discontinuing the 

use of agricultural chemicals would rather increase the risk of cancer 

for the whole population, because it would decrease the yield of fruit 

and vegetable crops, raise prices, and as a result make it impossible for 

people on low incomes to buy and eat fruits and vegetables. Studies 

by Dr. Ames also point out that continuous inflammation in the body 

induced by chronic infection can be carcinogenic. Dr. Ames therefore 

believes that epidemiological studies of humans should lead to a 

decrease in morbidity for many kinds of cancer.

Born in the State of New York in the United 
States in 1928. After studying chemistry 
and biology at Cornell  University from 
1946, started studies in biochemistry at the 
California Institute of Technology in 1950 
and received a Ph. D. Served as professor in 
biochemistry at the University of California 
from 1968 and became chairman of the 
Biochemistry Department in 1983. Served 
as chief of the section on microbial genetics 
at the U.S. National Institute of Health and 
as a member of the board of directors of the 
National Cancer Institute. Recipient of a great 
number of awards, including the Charles S. 
Mott Award of the General Motors Cancer 
Research Foundation and the Gold Medal 
Award of the American Institute of Chemists. 

Dr. Bruce N. Ames

“It is possible to reduce the rates of many types of cancer.”

1996 Honda Prize Laureate

their diet with vegetables, fruits, grains, fish 
and meat is a mere pipe dream for people 
who are struggling just to get enough food to 
survive, let alone to cover the calories needed 
for the day. Equally important to remember 
is that many people in the world do not have 
access to clean water, and thus have a high 
risk of contracting infectious diseases.    
   In response to these conditions, strategies 
for controlling infectious diseases in recent 
years include political approaches, as seen in 
quarantine inspection programs at national 
borders. 

   Technology to prevent the spread of infectious 
diseases is also needed, and scientif ic 
approaches to eradicate infection-causing 
microorganisms should be studied. Also 
important is new medical technology to provide 
biological defense (e.g., immunity) in treating 
cases of infection. 
   Thus many more challenges still await the 
life sciences and medical science in seeking 
solutions at the global level. 

Life Frontier:   Globalization of Life 

Trends in crude mortality rate for leading 
causes of death  (1947-2005, Japan) 

After World War II, the number of deaths due 
to contagious diseases such as tuberculosis 
and pneumonia declined, while the number of 
deaths caused by cancer, cardiac disease and 
other metabolic disorders has increased. The 
top cause of death in the world is cancer, with 
roughly one out of every five deaths caused by 
cancer. The death rate is high in industrialized 
countries, especially in Japan, where the rate 
is roughly one in three deaths. (Source: National 
Cancer Center)
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   To study the nutritional determinants of diseases such as cancer and 

heart disease, the dietary intake of every item of food for a person must be 

repeatedly measured for a large population over the long term. Conducting 

such surveys can be very expensive and analysis of the data collected may 

be very complex. The food frequency questionnaire(FFQ) developed by Dr. 

Walter C. Willet provides a solution to this problem. After a series of pilot 

studies, he selected approximately 130 items from the most important items 

of food in the American diet and included them on the questionnaire. To 

verify that any statistical significance in the data would be recognized, he 

studied the accuracy and suitability of the FFQ by comparing the nutritional 

intake calculated from the FFQ data against records of the actual intake 

of food items collected from several thousands of people over a four week 

period. After repeating this comparison four times in a year, the two sets of 

data showed a significant level of correlation, validating the accuracy of the 

FFQ.  

   Dr. Willet also examined the association between dietary intake and factors 

in the blood known to be influenced by diet. For example, the association 

between blood levels of homocysteine (a factor that causes cardiovascular 

disease) and nutritional intake was examined. As the accuracy of the dietary 

measurements increased through long-term analysis of the data from 

repeated surveys, a variety of hypotheses and predictions have been put 

forward on the relationship between diet and the risk of disease. Dr. Willet 

has been conducting studies into how the risk of contracting a range of 

diseases are affected by diet, including heart disease, stroke, diabetes, many 

cancers, kidney stones, gallstones, and degenerative diseases of the nervous 

system, including decline in cognitive function. Using the FFQ, Dr. Willet has 

shown that changes in diet can serve as a factor in suppressing or developing 

symptoms of many diseases, in addition to ethnic or racial (i.e., genetic) 

factors, which had been considered almost exclusively to be the main factors 

in contracting these diseases. In this, Dr. Willet has made a major contribution 

to medicine. 

   Dr. Willet expresses concern over the influence of the changing environment 

on the human diet and therefore disease, because “healthy food can only 

be produced from a healthy environment.” The role of ecotechnology in 

preserving a sound global environment is therefore important in ensuring a 

healthy diet and consequently the health of the people of the world. 

Born in the State of Michigan in the United 
States in 1945. Received an M.D. from the 
University of Michigan Medical School in 
1970, and subsequently received his M.P.H. 
(1973) and Dr.P.H. (1980) from the Harvard 
School of Public Health, becoming a professor 
of epidemiology at the school. Dr. Willet is a 
leading researcher in the field of epidemiology 
at Harvard. Also serves as the leader of 
some well-known cohort studies, including 
the Nurses’ Health Study and the Health 
Professionals Follow-up Study. Recipient of 
numerous awards, including the International 
Award for Modern Nutrition and the Charles 
S. Mott Prize. Has published more than 900 
articles and books, including Eat, Drink, and 
Be Healthy.

Dr. Walter C. Willett

The New Healthy Eating Pyramid
Dr. Willet used scientific evidence to point out various problems with the USDA Food 
Pyramid that was developed in 1992 by the US Department of Agriculture and spread 
widely throughout the country. He was quick to point out that trans fats are closely 
linked to cardiac disease, brain hemorrhage and other ailments long before the acids 
became widely known. In the "New Healthy Eating Pyramid," intake of vegetable oils such 
as olive oil, canola, and soy and peanut oil is recommended to decrease amounts of trans 
fats. (Source: Eat, Drink, and Be Healthy)Daily exercise and weight control

Vegetables
(in abundance)

Whole grain foods
(at most meals)

Fruits,
2-3 times/day

Use sparingly

Red
meat,
butter

White rice,
white bread,
white pasta;
potatoes,
soda, and sweets

Multiple vitamins
for most  

Alcohol in
moderation 

(if appropriate)

Dairy or calcium 
supplement, 1-2 times/day

Fish, poultry, eggs,
0-2 times/day

Nuts, legumes,
1-3 times/day

Plant oils (olive, canola, 
soy, corn, sunflower, peanut, 
and other vegetable oils)

“Finally, healthy food can only be produced from a 
  healthy environment.”

2004 Honda Prize Laureate

The Potential of the Science 
and Technology in Protecting Life

   Now in the 21st century, the world population 
is about to exceed seven billion. And this 
increase in population is expected to continue 
in many regions throughout the world. In the 
developing countries where industrialization 
is advancing, population concentration rates 
will accelerate, and in agricultural areas, on 
the other hand, population concentrations will 
continue to decrease. No one can prediction 
accurately how many more people the Earth 
can support in addition to its current human 
population. The growth in food production 
will decline on a global level, and at the same 
time, we cannot allow the burden on the 
global environment to increase. The mission 
of the life sciences is therefore to develop 
technologies, including those to solve food 
supply issues, that can protect both human 
lives and the Earth’s environment. 
   The Green Revolution, a program that 
was started in India in the 1960s, along with 
development of the program in the following 
decades, can serve as a model case for the rest 
of the world. The idea of the Green Revolution 
in India is not a mere unidirectional solution-
seeking program to increase food production, 
but a comprehensive program to address 
higher living standards for people within the 
carrying capacity of the regional ecosystems. 
The very idea of the Green Revolution requires 
application of knowledge in the life sciences 
to life on Earth while conserving the global 
environment. In other words, action is needed 
to implement ecotechnology based on the 

philosophy that humankind cannot survive 
without preserving the global environment that 
supports us. 
   Scientists facing unpredictable crises in 
our lives must do so as members of a global 
movement. That kind of spirit is essential for 
those who are engaged in the life sciences and 
medical services.
   Are there unknown forms of life in the 
Universe? Many scientists are interested in 
this question. Unknown life forms can also 
exist in the oceans, especially in the deep sea. 
Studies and research are carried out through 
ocean exploration. The new findings may bring 
great benefits to us all. 
   On average, life expectancy is increasing. 
This in part implies that the advancement of 
medical science has saved more lives. On the 
other hand, lifestyle-related diseases have 
become a major concern for people living in 
the 21st century. Now we need to clarify the 
right kinds of nutritional studies, lifestyles and 
medical services that will raise our quality of 
life. We still do not have any clear guidelines, 
and the life sciences can be a key field of study 
in laying down principles to this end.   
   Advancements in genomics and proteomics 
will bring new types of medical services. The 
potential applications of regenerative medicine 
have created many hopes and dreams, and 
medical science is making steady progress. 
As members of society, we must watch, 
monitor and sometimes give suggestions on 
the ethical, social and environmental aspects 
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of this progress, as well as on the response of 
political leaders to this progress. In this new 
age, the life sciences should be able to take on 
the role of providing the right technologies. 
   People l iv ing in developed countries 
often fail to remember the people living in 
developing counties who are suffering from 
extreme poverty and starvation. When we work 
on adjusting existing economic disparities, 
conservation of the natural environment, and 

alternative forms of national development, we 
must not overlook the significance of people’s 
livelihoods in all areas, and even non-human 
life forms. 
   There is no guarantee that a rosy future 
awaits humankind. But advancements in 
the life sciences promise unlimited and 
unprecedented results, offering us hopes and 
dreams for our future lives as human beings.    

Life Frontier:   The Potential of the Science and Technology in Protecting Life
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Although the number of children suffering from huger had decreased 
in East Asia, West Asia, Latin American and the Caribbean region by 
2005, many remain in South Asia and sub-Saharan Africa. More than 
a quarter of the children in developing countries are malnourished. 
Although malnutrition remains the cause of more than half of all 
child deaths, other causes are debilitation resulting from contagious 
diseases and lack of medical care. (Souce: United Nations)

World population and arable land surface/cultivated land surface  

The current world population of approximately 6.5 billion is growing 
chiefly in the developing countries and is expected to reach 9.1 
billion by 2050. However, the arable land surface for the entire world 
remains roughly constant and is not expected to see significant 
growth. By the mid-21st century, it is believed that food production 
will not be able to keep up with the population growth and this will 
result in aggravation of the food supply situation around the world.
(Souce: United Nations / FAO [FAOSTAT])
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intensive fish farms generating fulltime employment for one 

million people. 
(f) Double mulberry silk production by establishing 500 integrated 

sericulture estates generating 750,000 additional fulltime jobs.  
(g) Expand the area under irrigated oil seeds by 3 million hectares 

and improve yields to produce an additional 7.5 million tons of 

oil seeds, including groundnut, sunflower, rape and mustard and 

safflower. 
(h) Reclaim and utilize 4.5 million hectares of wastelands to meet 

the entire projected demand for industrial wood and provide 

sufficient animal feed for continued expansion of dairy 

development programs. 
( i) Increase the number of milch animals in the country to generate 

11.6 million additional jobs. 

   These numbers in Dr. Swaminathan’s plan strategically address 

both food and job security concerns through a long-term vision. 

   When Dr. Swaminathan pursues a plan, he sees the problems both 

from the macro and micro levels. That is, he addresses not only 

land use (from the macro point of view) but also the selection of crop 

varieties(from the micro point of view). In 1961, Dr. Swaminathan 

observed a few dwarf wheat lines with short height and long panicles 

in the International Wheat Rust Nursery samples sent out by the 

USDA. On being told that the lines came from Mexico, he collected 

wheat seeds from dwarf lines from Mexico to study the genes 

associated with dwarf traits. He eventually succeeded in breeding a 

dwarf wheat variety with long panicles. As a result, wheat production 

in India increased from 12 million tons in 1964 to 55 million tons in 

1990. India’s “Green Revolution” was thus successfully developed 

because of the simultaneous introduction of mutually reinforcing 

packages of technology, services and public policies. 

   Dr. Swaminathan holds to the principle of “improving human 

life within the limits of the carrying capacity of the supporting 

ecosystems.” That is, agriculture that does not impose a burden on the 

global environment and does not interrupt the natural cycles. In 1990, 

Dr. Swaminathan took the position of president of the International 

Society for Mangrove Ecosystems(ISME) based in Okinawa. This is his 

contribution to conservation of the biological wealth of coastal areas; 

over 60 percent of the world’s population lives within 60 kilometers of 

the sea shore, Dr. Swaminathan points out. 

The JRD Tata Ecotechnology Centre of the 
M. S. Swaminathan Research Foundation 
specializes in blending traditional ecological 
prudence with frontier technologies like 
biotechnology, information communication 
technologies, space technology and renewable 
energy technologies. The Centre carries 
out various experiments in its research 
into breeding under various conditions, 
such as in high temperatures or desiccated 
environments, as well as conservation projects 
on various genetic resources. 

0 50 100 150 200 250

1970

1980

1990

2000

2001

2002

2003

2004

114

140

194

235

243

207

236

233

Rice

Wheat

Corn

(Source: FAO [FAOSTAT])

Cereal Production in India

Unit: million tonnes

With the achievements of Dr. Swaminathan 
and his “green revolution,” agricultural output 
grew every year in India. The drop in 2002 
was caused by a major drought. (Source: FAO 
[FAOSTAT])

   In the late 20th century, predictions that food production would 

not be able to catch up with the ever-growing global population 

were a major concern to the people of the world. And those 

concerns became fact. The world population quadrupled in the 100 

years up to the 20th century. Although it took more than a million 

years to reach 100 million sometime around the year 1800, the 

world population increased to 3.8 billion by 1972, and exceeded 6.5 

billion by February 2006. When the population reached 3.8 billion, 

India, where exceptionally rapid population growth continued, was 

threatened in 1975 with widespread famine. However, this did not 

happen—because of a national scheme to increase food production. 

   Programs to increase food production in India have been led by 

Dr. M. S. Swaminathan under the concept of a “green revolution,” 

an idea first advocated by Dr. William Gadd of the US Department of 

Agriculture in 1968. 

   At a meeting of the International Commission on Peace and Food 

held under Dr. Swaminathan’s chair in Madras in October 1991, 

participants agreed to work to achieve the following targets. A plan 

was made to address increases in food production and security of 

employment for the growing population at the same time. 
(a) Raise foodgrain production from 188 million tons to 220 million 

tons by increasing per hectare yields of wheat from 2.3 tons to 3.1 

tons and rice from 1.76 tons to 2.15 tons, and bringing another 2 

million hectares of irrigated land under high yielding varieties of 

wheat and rice. The shift of existing crops from ordinary to high 

yield varieties will increase employment per hectare by 50%. 
(b) Triple the area under irrigated cotton to raise total production 

from 13.3 million bales to 26 million bales. This and other 

measures generate employment for 11 million persons. 
(c) Extend the area under sugarcane by an additional 1.6 million 

hectares and raise average yields from 60 to 80 tons per hectare 

with a projection to meet domestic demand and increase exports 

to 3 to 4 million tons annually by 2000. 
(d) Raise fruit production by 50% and vegetable production by 100% 

to meet the domestic nutritional requirements and to generate 

25% exportable surpluses. Raise the average yield to generate 

Rs. 18,000 per hectare and free 6 million families from poverty. 
(e) Raise inland fish production by 4.5 million tons (66% of projected 

domestic demand) through development of 50,000 hectares of 

Born in Tamil Nadu in India in 1925. Received 
a Ph. D. from the School of Agriculture at the 
University of Cambridge in the UK and served 
as director of the Indian Agricultural Research 
Institute and other positions. Played a major 
role in the agricultural revival and the Green 
Revolution in India through development 
and promotion of crop varieties with high 
yields in the 1960s. In 1988, founded the M. S. 
Swaminathan Research Foundation to pursue 
the Evergreen Revolution for environmental 
conservation and poverty eradication. Served 
as president of the Pugwash Conferences 
for Science and World Affairs, a group of 
scientists who seek the eradication of nuclear 
weapons and the elimination of wars. 

Dr. Monkombu S. Swaminathan

“We need to have technology that fits each region 
  so as to achieve a sustainable end to hunger.”

1991 Honda Prize Laureate
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from alkaliphilic bacteria. Mass production became possible with 

the innovation of thermostable, organic-solvent-free methods. The 

production cost of cyclodextrin went down from 50,000 yen to 2,000 

yen per one kilogram. Now cyclodextrin is used widely in industry, 

pharmaceuticals, food production and agriculture. 

   The finding of alkaline cellulase growing under alkaline 

environments is another epoch-making discovery made by Dr. 

Horikoshi. Since no cellulase that could be active at pH 10 or 

higher had been found, the discovery of alkaline cellulase that 

could decompose only carboxymethylcellulose found unexpected 

applications, including the development of a laundry detergent 

containing enzymes. With conventional detergents, it had been very 

difficult to remove stains from cotton fabrics at low temperatures. 

When added to the detergent, alkaline cellulase decomposes the 

stains but does not damage the cotton fabric. The alkaline cellulase 

found by Dr. Horikoshi is now widely used in household laundry 

detergents that have captured the market.  

   A good example of microorganisms living under high pressure is 

the species that are found in the deep seas. Dr. Horikoshi studies 

deep-sea microorganisms that live in the soil on the sea bed by 

taking samples from the deep oceans using submarines such as the 

Shinkai 6500 and Shinkai 2000. For Dr. Horikoshi, “Finding new life-

forms will definitely develop basic science and new biotechnologies.”

   A new kind of microbiology has developed very rapidly around 

Dr. Horikoshi’s work. This new microbiology is not restricted by 

the conventional anthropocentric view, but is a microbiology based 

on studying microorganisms in their optimal conditions for life. Dr. 

Horikoshi said in his commemorative speech: “A great variety of 

these undiscovered microorganisms are distributed on the Earth, 

indicating the boundlessness of the information they have to offer.”

The deep-sea explorer Shinkai 6500 with Dr. 
Horikoshi on board collected microorganisms 
adapted to high pressure and capable of 
microbial activity under such conditions. 
The discovery of life under these extreme 
condit ions holds the potential  for new 
possibilities in biotechnology. (Photo: JAM 

STEC) 

Enzyme detergent (Kao corporation) based on 
cellulase produced in an alkaline environment 
was discovered by Dr. Horikoshi. It has 
become a widely-used and popular enzyme 
detergent in Japan. 

DB6906 Morphology cultured under the 
various pressure

400 kg/cm2

600 kg/cm2

Ground level pressure

   In late fall of 1968, Dr. Horikoshi was looking at some Renaissance 

buildings in Italy, which were very different from Japanese 

architecture. The architectures and other forms of culture of Italy 

and Japan developed in significantly different ways in the period 

from the 14th century to 16th century. Japan and Italy had no official 

relationship and people in the two countries did not even know of the 

existence of the other. Even so, the people of Italy and the people of 

Japan were living their lives simultaneously on the Earth. Then an 

idea hit him. “There might be whole new worlds of microorganisms 

in different unexplored cultures,” he thought. Up to then, studies 

in microbiology had been carried out mainly under acid conditions, 

probably because most foods are acidic. Studies of microbial 

infections also focused on acidic and neutral conditions.

   After returning to Japan, Dr. Horikoshi prepared an alkaline 

medium, placed in it a small amount of soil from the garden and 

cultured it at 37°C. He observed various microorganisms flourishing 

in all 30 test tubes. That was Dr. Horikoshi’s first encounter with the 

new world of alkaline microorganisms. In 1984, the Superbugs Project 

was launched to study microorganisms under extreme environments. 

A species of bacteria that can thrive in a solution of toluene, a 

chemical that can kill normal organisms at 0.1% concentration, was 

found and named IH-2000. Dr. Horikoshi made a great achievement 

with Escherichia coli, too. E. coli has three layers of biomembranes 

on its cell surfaces and 500 to 1,000 species of proteins remain 

trapped inside the cells. He identified a gene that can make the outer 

membrane permeable, allowing the proteins to be easily secreted. 

This led to production of several enzymes, human growth hormones, 

and Fc proteins from E. coli outside the bacteria. 

   Dr. Horikoshi also succeeded in the mass production of 

cyclodextrin, a donut-shaped molecule with seven glucose units 

derived from starch. Because of the shape, the molecule can be used 

as a capsule to trap various compounds inside. By doing so, volatile 

compounds can be treated as non-volatile and unstable compounds 

can be made stable. The conventional approaches to the mass 

production of cyclodextrin had not been successful because the 

enzymes were not thermostable enough for industrial use and toxic 

organic solvents such as toluene were needed to precipitate the 

products. The yield had also been low at 20 to 30%. These problems 

were solved instantly by isolating cyclodextrin-forming enzymes 

Born in Saitama Prefecture in Japan in 1932. 
After receiving a doctorate in agriculture from 
the University of Tokyo in 1963, served as 
chief scientist at RIKEN from 1974 to 1991 and 
director of the Superbugs Project at ERATO 
from 1984 to 1990. Became professor at the 
Department of Bio-Engineering in 1988 and 
professor emeritus at the Tokyo Institute 
of Technology in 1993. Took the position 
of professor in the Department of Applied 
Chemistry at Toyo University. Awarded the 
Medal with Purple Ribbon from the Emperor 
of Japan in 1987 and the Gold Medal of the 
International Institute of Biotechnology at the 
Royal Society in the UK. Author of numerous 
books, including Alkalophilic Microorganisms. 
Also serves as president of the International 
Society for Extremophiles.

Dr. Koki Horikoshi 

“A great variety of these undiscovered microorganisms
  are distributed on the Earth, indicating the 
  boundlessness of the information they have to offer.”

1993 Honda Prize Laureate
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   Dr. Philippe Mouret began his career as a surgeon after studying 

gynecology and gastroenterology at the University of Lyon. 

Based on the conviction that “surgery is an act in which one must 

express respect and address the laws of nature represented by the 

human body,” Dr. Mouret was inspired to apply endoscopy (use of 

a laparoscope), a tool already used by gynecologists at that time, to 

surgery in order to minimize stress and damage to the patient to the 

greatest possible extent. 

   He opened a private hospital in 1968 in Lyons and refined his 

skills in laparoscopy treatment and endoscopic surgery, gaining 

confidence that the device could be used in cases where the 

common solution was laparotomy. His first case was an operation 

conducted in 1972 on a patient suffering from intestinal occlusion. 

In 1983, he performed an appendicectomy. Dr. Mouret’s operations 

drew recognition for less pain and a quicker recovery. However, 

he was long ignored in surgical medicine at that time because 

laparotomy was regarded as the common practice. 

   In 1987, video recordings of surgical operation became possible 

by attaching a video camera to the endoscope. The recorded 

laparoscopic cholecystectomy finally transformed surgery into what 

it is today. Still, he believes that “endoscopic surgery is not a totally 

new concept. In fact, I believe it is a supplementary tool to mitigate 

the invasiveness, or aggressiveness of conventional surgery. Its 

objective is to minimize incision to the least necessary and reduce 

stress of incision time.” 

   Later, endoscopic surgery spread rapidly around the world. 

With advances in medical instrumentation and surgical methods, 

application of the endoscope expanded into stomach and lung 

cancer operations and to the development of advanced robotics in 

surgery. However, this involves highly sophisticated equipment and 

exorbitant medical costs. Dr. Mouret thinks that “the advantages 

of laparotomy can be utilized most effectively in more common, 

less complex operations, rather than surgical operations of the 

highest order in terms of difficulty.” He is currently working for its 

wider use to bring the benefits of the procedure to patients even in 

developing countries.

Born in Lyons in France in 1939. Graduated 
from the University of Lyon medical school in 
1957 and passed the Lyon Hospital medical 
practice examinations. After serving as intern 
and doctor at the Lyon Hospital, started in 
private practice in 1968. Since 1981, has 
worked at a private hospital in Torino, Italy. In 
addition to assignment to the Ha Noi Ben Vien 
Viet Phap in Vietnam from 2000 to 2006, has 
been dispatched to Krishna Hospital in Arnad in 
India as part of the medical practical teaching 
project “Into the Field.” Performed the world-
first practical laparoscopic cholecystectomy in 
1987 and opened the path to rapid spread of 
endoscopic surgery. 

Dr. Philippe Mouret

Laparoscopic cholecystectomy being 
performed in 1987.

“Classic surgery violates the natural integrity of the 
  human body, and surgeons must respect its natural laws 
  to minimize the effect of such aggression.”

2007 Honda Prize Laureate

Science and Personality 

   Studies and research in the life sciences 
and medical  science require unl imited 
patience from the scientists involved along 
with competitiveness in the global race for 
development. Where do scientists find the 
motivation to continue their pursuit in such a 
tough environment? Are they motivated solely 
by the praise and fame they receive from 
many different sectors when they produce new 
findings or a new technological development? 
To be sure, the life sciences and medical 
science are recognized as being two of the 
most advanced and beneficial fields of science, 
and scientists working in these fields certainly 
receive great acclaim. 
   Scientific research, however, should not 
be motivated solely by practical rewards. 
Instead, it should be motivated by a childlike 
“curiosity for the unknown,” a feeling that 
many people retain from their early years. 
Were it not for the curiosity of the scientist, 
the diverse world of microorganisms would 
not have been discovered. The simple curiosity 
of one scientist focused on microorganisms—

a form of life found in the soil in any garden—

and this led to the discovery of beneficial 
microorganisms, now essential elements 
in medicine, agriculture and industry. This 
is a good example in support of our belief 
that technological developments that bring 
happiness to our lives are not always the result 
of the scientist’s desire for fame, and are 
often the result of simple curiosity. Scientific 
research is also supported by attitudes and 

ideas that accept diversity. The scientist who 
revealed the diverse world of microorganisms 
was someone who was able to appreciate 
the difference between his own and another 
culture. 
   In both the life sciences and medicine, the 
personality of the researchers can serve as 
a very important element in the pursuit of 
advanced technologies. In fact the approach 
to and development of research can depend 
a great deal on the unique personality of the 
scientist. HLA was discovered because of 
one scientist’s belief that “if red blood cells 
have different types, white blood cells should 
also have different blood types.” Alkalophilic 
microorganism were discovered when one 
scientist recognized the diversity of life forms, 
and had the idea that “if microorganisms occur 
in acid and neutral environments, alkaline 
environments should also support some 
types of microorganisms.” And interestingly 
enough, both of these pioneering scientists 
have a profound interest in fine art. They both 
have a keen insight not only into scientific 
matters, but also into different cultures 
and the different ways of expressing artistic 
sensibilities. In this, the personality of the 
scientists often acts as an important factor in 
being a good scientist. 
   On the other hand, the analysis of the 
genome was accomplished as a result of the 
coordinated work of many scientists across the 
world. Such a large volume of work with very 
intricate analytical processes could not have 

110 111



been achieved without close collaboration 
between everyone involved. 
   Similarly, without collaboration between 
scientists and engineers that extends beyond 
the capabilities of any single scientist or the 
range of a single discipline, development of the 
life sciences and medicine in the 21st century 
will not happen. Immunological research is 
a typical case. It requires long, painstaking 
efforts with enormous volumes of data, as well 
as continuous improvements to the accuracy 
of the research through detailed examination 
of research methods. In some cases, it also 
requires the study of unexpected elements, such 
as the effect of human hormones, the influence 
of exposure to synthetic chemical substances, 
and even the association between the height of 
a person and their risk of developing cancer.
   Such detailed research over a wide range of 
issues, including the relationship between the 
global environment and people’s lives, also 
relies upon the personalities and capabilities 
of the scientists and engineers. 
   Our human attitude to seek happiness should 
not change, even when social, economic and 
political factors change with the times, for it 
forms the essence of the work of all scientists 
and engineers. 

Life Frontier:   Science and Personality 
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commerce, it is important that small farm families are trained in 

ecotechnology. They must be enabled to conserve valuable genetic 

resources which can be used for creating novel genetic combinations 

through recombinant DNA technology. They must be paid remunerative 

prices so that there is an economic stake in conservation. 

   Finally, we must work for the health and happiness of all human beings 

by generating bio-happiness through the sustainable and equitable 

use of bioresources. This will also help to promote bio-partnerships 

for spreading the ecotechnology movement. Bio-partnerships and 

bio-happiness should help to eradicate bio-piracy. This is the way for 

developing priorities in action based on the excellent work done by the 

Honda Foundation.

M. S. Swaminathan
12th Honda Prize Laureate, India

   The M. S. Swaminathan Research Foundation(MSSRF) has been 

engaged during the last 17 years in giving meaning and content to the 

ecotechnological pathway of food security. This involves concurrent 

attention to the principles of ecology, economics, ethics, equity, 

employment, energy and education. MSSRF has developed the Biovillage 

model of human centered development in order to enhance the 

productivity, profitability and stability of major farming systems in an 

ecologically sustainable manner. 

   I coined the term “ever-green revolution” over 20 years ago to indicate 

the need for achieving improvements in productivity in perpetuity 

without associated ecological harm. The pathway for achieving an ever-

green revolution is either organic farming or green agriculture. Organic 

farming precludes the use of mineral fertilizers and chemical pesticides. 

   Because of demographic pressures, it is necessary to grow more 

crops per unit of land, water and energy. This can be achieved only 

through blending traditional wisdom with frontier technologies 

like biotechnology, information, communication technology, space 

technology and nano-technology. We must also promote the cultivation 

and consumption of a wide range of food and medicinal plants, so that 

there is a diversification in the farming system. In order to stimulate 

integrated attention to conservation, cultivation, consumption and 
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   It is our fervent hope this publication will serve in small ways to 

inspire young people to take on challenges. In it we present the 

visions that have driven the work of past Honda Prize Laureates and 

describe the extent of the heritage they have left our world in 

pursuing their dreams. I look forward to a bright future for us all, one 

that is carried forward on the dreams of the young people who are 

responsible for creating our future. 

   Lastly, I would like to acknowledge my gratitude to the Honda Prize 

laureates, the directors and councilors of the Honda Foundation and 

to everyone who has been involved in the production of this 

publication. 

March 2008

 Toshio Ban
 Managing Director, 

 The Honda Foundation

   This publication has been compiled to commemorate the 30th 

Ann iversary  o f  the  Honda  Foundat ion .  Our  message  i s  to 

communicate the heart behind ecotechnology to as many people as 

possible, and we send it especially to the young people who hold the 

future of humankind in their hands.

   The concept of ecotechnology that the Foundation has promoted 

since its establishment places importance exclusively on man and 

society as a collaborative body of people. For this reason, issues of 

the global environment that have become serious in the 21st century 

must be perceived not simply as concerns for the planet, but as a 

problem for humankind on a global scale. Only in recent times have 

science and technology become a double-edged sword for humankind. 

Measured against the course of world history, it is only yesterday that 

we have become aware of these issues. Ecotechnology should be seen 

as a meta-technology that can give us control over the future of 

science and technology and make them truly useful. 

   When the CVCC engine became the first engine in the world to 

satisfy the requirements of the Muskie Law, something that up to 

then had been believed to be impossible, was it because of the 

technical  prowess of  Soichiro Honda,  founder of  an upstart 

automaker? Mr. Honda believed in the power of technology, and it 

was his devotion to society and his dream as an engineer that were 

the driving force behind his success. 

Afterword
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Whether it be learning or technology, everything in this world is 

nothing more than a means to serve people. 

I think the most important thing of all is to have love for people.

Soichiro Honda

   Born as the eldest son of a skilled blacksmith on November 17, 1906, in Komyo Village, Iwata-gun(currently 

Tenryu-ku, Hamamatsu City), Shizuoka Prefecture, he set up the Hamamatsu Branch of Art Shokai in 

Hamamatsu City in 1928, where he offered automobile repair and piston ring manufacturing services. Later, 

the manufacturing division separated as a new enterprise named Tokai Seiki and began development of 

various types of machinery. 

   After World War II, he sold the company and set up the Honda Technical Research Institute in Hamamatsu 

City in 1946. In 1948, he set up Honda Motor Co., Ltd. and became its president. He was personally involved 

in internal combustion engine research and began production of motorcycles. He later expanded into 

automobiles leading to the growth of the company as a leading Japanese business corporation. He succeeded 

in developing the world’s first low-emission(CVCC) engine in 1973. He resigned from the office of company 

president at age 66 and was appointed executive advisor. 

   After his retirement, he traveled to Europe in 1977 in search of “what problems the world faces.” In 

December 27 of that year, he expressed his motif: “I reached where I am now just through technology. I want 

to get involved wherever technology can be a solution.” With this decision, he founded the Honda Foundation 

to promote the concept of “ecotechnology” to achieve hol istic harmony between the environment 

surrounding man and his activities. 

   He passed away on August 5, 1991, at age 84. He received the Grand Cordon of the Order of the Rising 

Sun and is laureate of the Holley Medal from the American Society of Mechanical Engineers(1980). He also 

received the Global 500 Award from the United Nations Environment Programme(1987) and the Golden 

Medal of the Federation Internationale de l’Automobile(1990) among others. He was the first Japanese to be 

inducted into the US Automobile Hall of Fame in 1989. 

   The award ceremony for the Honda Award given in recognition of meritor ious contr ibution to 

ecotechnology takes place every year on November 17, Soichiro Honda’s birthday. 

About the Founder
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