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in the open cycle generation would not come into contact with DOW if the
DOW was circulated in pipes for cooling the steam down.   Huge amounts
of fresh water could be obtained in this way.   Indeed, Professor Claude’s
Abidjan Project planned to produce 14,000 tons of fresh water per day with
a 15,000 kilowatt power plant.

Water obtained in this way is very pure — almost as pure as distilled
water.   It is true, there is a possibility that it might be be slightly contaminated
by sea-water when warm sea-water is sprayed through tiny nozzles at the
vaporization stage in an open cycle system.   Therefore, contaminants would
have to be filtered out through sand before it could be supplied as drinking
water, but that is tantamount to no processing at all, in comparison with the
sewage treatment, chemicals and other processes that are required to purify
dirty river waters in countries like Japan.

There are many places, such as the Middle East or isolated islands in the
world, where fresh water is not available in sufficient quantities.   As long
as such locations face the sea, it should be possible to obtain fresh water
easily with DOW and open-cycle OTEC.

Japan used to be famous for its abundant supplies of clean, fresh water.
It was said that vessels crossing the Pacific looked forward to replenishing
their supplies of water in Japan.   But now, on account of the severe pollution,
Japan can no longer be said to have any clean water, apart from a few springs
in remote, unspoilt forests.  Water pollution has reached incredible levels
throughout the country, in rivers, lakes, and the very ground water.  The
water now not only tastes bad but is also getting more and more harmful to
our health.

Efforts to clean polluted waters require tremendous energy, equipment
and resources: it is like trying to collect together grains of sugar that have
been scattered on the ground.   The ground water is especially polluted when
water passes through polluted soil.  Once that has happened, it can never be
cleaned.  The only thing would be the impossible task of pumping it all out
and somehow preventing the surrounding ground water and soil from
coming into any contact with it.

The effects of ground water pollution sometimes appear relatively soon
after the soil is polluted, but generally they do not appear for decades or even
centuries.   Porous soil will let pollutants pass through relatively rapidly and
affect the ground water in a short time, while it takes much longer in the case
of clay.

It is fortunate that Japan is surrounded by deep seas with warm surface
waters.  It must be possible to produce safe, clean water by using DOW
technology in a variety of ways to exploit them and their temperature
difference.
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Doing It Intelligently

I hope I have already persuaded you that DOW is a resource with
unlimited potential and value because of its low temperature, abundant
nutrients, rich metal content, cleanliness, and so on.   Its big drawback is the
huge cost in laying long pipes and providing the initial energy for the pumps.
The pipes themselves, if well-made and well-maintained, would be a one-
time capital cost, but energy costs would be a constant burden.  Obviously,
considering such high operational costs, any DOW that is pumped up should
be fully used for a number of purposes, and not only for one single purpose
such as fertilizer.

You are probably aware that Norway and many other countries in
Europe, and the United States of America were actively hunting whales in
the 1800s (Figure 79).  You can read about this in the novel Moby Dick, a
story of a whaling captain’s struggle with a gigantic white whale, and in the
story of John Manjiro, a Japanese castaway who was saved by an American
whaler in the north Pacific.   The main purpose of these whalers was to gather
oil, especially the oil from the heads of sperm whales.   This oil is of high
quality and is used as machine oil for rocket engines even today.   Fat was
extracted from the meat by heat.   To obtain this important heat, it is said that
almost all the trees in the Falkland Islands and other islands in the southern
Atlantic, and even some penguins, were burned up.   The fat was turned into
lamp oil and margarine, and the whale meat remaining was thrown into the
sea.

Resources are scarce.

Look after them!

Figure 79
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Later, when Japan started sending large whalers to the Antarctic Ocean
in 1934, the ways of using whales were entirely different from those earlier
times.   All parts of the whale, not only the oil but also the meat, skin and
bones used to be fully utilized.   This was comprehensive use of whales as
a resource.   This manner of utilizing whales was based on the traditional
whale fisheries in Taiji, Wakayama Prefecture, and Muroto, Kochi Prefecture
where fishermen have been engaged in whaling for several hundred years;
they continued their tradition even when Western-style whaling was
introduced to Japan.   In the old days,  all the villagers worked together,
setting out in small fishing boats when they found a whale, and distributed
parts of the caught whale among all villagers until nothing was left.

This tradition of fully using all parts of a resource is retained even now
in some communities in the world.  It is very important for us to develop ways
of using any resource to the full, as people did with whales in the old days
in Japan. We cannot remain as selfish passengers on the resource-limited
Spaceship Earth.

Using Sea-Water to the Full

There are many ways of using DOW, and there is a huge amount of it.
Using only a part of it and throwing away the rest unused would be not only
a misuse of resources, but would also contribute to further deterioration in
the earth’s environment, by polluting the sea for instance.

Therefore, it is important to pump up only the necessary amount, and
use it to the full.   Then, high costs would not be required for each single
purpose, and various purposes would be fulfilled in one pumping operation.

The next important point to consider is not to throw away unused DOW
resources without careful thought, but to return it to nature for future use.
For example, if not all of some low-temperature DOW could be used, and
part still at a low temperature was left over, it should be returned to the same
temperature layer in the sea.   Technical assessment should be carried out
ahead of actual use.   We should also consider the possibilities of future use
for potential resources that cannot yet be exploited.

OTEC requires far the greatest amount of pumped-up DOW.  With
today’s technology, a power plant generating 100,000 kilowatts (70,000
kilowatts net)  would require 20 million tons of tropical sea-water per day.
An attempt to generate by OTEC Japan’s average of about 3 billion kilowatts
would require 100 billion tons of water a day.  This is in tropical seas: even
more would be required in the seas surrounding Japan, where the surface
temperature is relatively low.

If that huge amount of DOW were to be applied for fisheries production
after OTEC generation, 200,000 hectares of sea surface would be required
for photosynthetic production of phytoplankton, and 200,000 hectares for
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marine products.   Generally speaking, the photosynthesis process needs
plenty of sunlight, while marine products do not: a two-layer system might
be possible.   In that area 10 million tons per year, in terms of shellfish, could
be raised.  That is one tenth of the world’s total annual fish catch.    Remember,
this estimate is for OTEC generation applied only to Japan.  There would be
over-production if every country in the world used OTEC and then recycled
the DOW for aquaculture.   On the other hand, if the remaining DOW was not
needed, it should be returned to the depths where sunlight does not reach.   If
it was simply dispersed on the sea-surface, only phytoplankton would thrive,
and other living things might die.  Thought should also be given to how to
utilize the fresh water produced by open-cycle generation.

There have already been some proposals for comprehensive utilization
of DOW.   One well-known proposal is called Blue Revolution 2000, and it

Figure 80.  Blue Revolution 2000 involves comprehensive hi-tech use of DOW.
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was presented by Professor Patrick Takahashi, Director of the Hawaii
Natural Energy Institute of the University of Hawaii, and Senator Inoue
(Figure 80).  It proposes constructing an artificial floating island one hectare
in area in a tropical or semi-tropical zone and using it as a base for ocean
resource exploitation .   An OTEC plant could be constructed in the center
to produce electricity, fuel such as methanol and hydrogen gas, and fresh
water.   Used DOW from OTEC would be used for air-conditioning, then for
aquaculture and finally for extracting metals.

As well as aquaculture ponds, this artificial island would house research
institutions for the marine environment, science and technology and natural
resources.   It might even be suitable as a launching base for satellites.   The
proposal stresses the full use of hitherto unknown marine resources; to put
it into practice is estimated, at 1990’s prices, to be more than $150 million.
The plan to disperse DOW over the surface of the sea to grow marine
products is an extension of the artificial upwelling experiment in Toyama
Bay: the surface water on the open sea being poor in nutrients, this is an ideal
case for artificial upwelling.  It goes without saying that the power to pump
up the DOW will be generated by OTEC.

In addition to OTEC itself, multi-purpose exploitation of DOW has

Figure 81.  Comprehensive use of DOW, by the OTECA, Japan
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been discussed at the Ocean Thermal Energy Conversion Association of
Japan (OTECA) since its foundation in 1988.   Since a great temperature
difference in sea-water is an important condition for such an experiment, a
plan targeting an island in the tropical Pacific is under review.   One plan is
to construct a 1,000 kilowatt OTEC power plant as the central facility: half
of its power (500 kilowatts) will be used for pumping up water, and the other
half for other purposes: 100 kilowatts for homes on the island, and 400
kilowatts for industrial use (Figure 81).  The DOW used for OTEC will then
be sent to facilities built near the plant: resort hotels, greenhouses for
vegetables, houses for growing mushrooms, and refrigerated or temperature-
controlled warehouses.   Vegetable and fruit crops such as tomatoes,
cucumbers, lettuce, strawberries and melons, and  a wide variety of mushrooms
are planned.

After this, the DOW will be used again for aquaculture of rainbow trout,
flatfish, abalone, seaweed and so on.   Next, since there will be some
nutrients in the effluent water, it will be used one more time, for cultivation
of phytoplankton and seaweed.   Finally, after any remaining nutrients have
been extracted, it will be returned to the sea.   The phytoplankton and
seaweed will be used to feed other organisms and also for aquaculture of
crabs.  When the scheme is in actual operation, what to produce can be
decided according to demand, and the variety and combination of products
can be modified.
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Chapter 6

Earth-Friendly Technology

Past Mankind, Future Mankind

As I explained before, the traditional manner in which the Japanese used
whales as resources was imbued with a spirit of gratitude for the gifts of
nature, which was retained even after Japanese whalers started Western-
style whaling.   Especially before the second World War, this habit of using
nature’s gifts to the full prevailed not only in whaling but also in other areas
of fishery and agriculture.  Moreover, people were brought up not to waste
resources through over-extraction.   In other words, people took great care
not to exhaust valuable resources, and to avoid affecting other resources.
Also, they were always warned not to make it difficult for the seas and fields
to survive after they had been used for human activities.

Such wisdom for living existed in Europe, just the same as in Japan.   A
good example in Europe was crop rotation, in which three different crops
were planted in turn year by year in a field divided into three parts.

However, such methods and attitudes have disappeared rapidly.   The
starting point for the change was none other than the Industrial Revolution
and the accompanying increases in food production.   We came to put too
much trust in our ability to produce industrially anything we wanted, and to
grow whatever food we wanted.   We became overconfident in handling the
natural environment as we wished.   A sense of values was introduced based
on economic efficiency and the exclusive pursuit of profits, as a result of
which people started to chase higher and higher profits and cheaper and
cheaper goods.

Our overconfidence and subsequent behavior have destroyed the natural
environment by extracting everything from nature to the extent that its very
ability to renew itself is threatened.  We are ourselves biological beings, and
yet we have destroyed and lost the biological environment that supports us.
No sense of values can have absolute validity for ever.  Yet we have become
bound by a sense of values which we have created for ourselves, and which
puts us all in great danger.

Utilization of DOW, such a superior resource, should have begun a long
time ago.   The Abidjan Project which Professor Claude initiated in Côte
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d’Ivoire developed almost as far as actual operation, but it was abandoned
in 1955 on account of the independence movement in Côte d’Ivoire, then a
French colony, and the fall in the price of oil.  Both originated in human
behavior chasing only after economic advantage.

The total population of the Earth has already reached 6 billion and is
increasing by almost 100 million every year.   This makes mankind the most
numerous species amongst all the animals.  For the sake of this overwhelming
population, many creatures have lost their habitats, and whole species have
become extinct.   If we were gods, we might be able to do what we liked with
nature, but no matter how scientifically or technologically advanced we get,
we will never be gods, or even anything close to gods.

Worse, we have a tendency to cheat or use others whenever we find the
chance, and no code of ethics, morals or laws seems to work against that.
What is most important for such an immature species as we are is that each
one of us should be aware of our weakness, nurture a return to the old
attitudes toward nature, and  set that in the center of our system of values.
This does not mean that we have to return to the uncomfortable days of the
past when so little was available.  What it does mean is that it is necessary
for us all to choose a way of life that involves an effort to live in greater
harmony with our natural environment.   Unfortunately, this way of life has
almost been forgotten.   It is urgently necessary that, with the high technology
that has already been achieved, and with the advanced techniques of future
agriculture that can renew our natural resources for us, we all evolve into
what I have earlier called “ecocrats.”

Toward Real Wealth

It is quite right that we should seek to improve our lives.  But
“improvement” does not mean having whatever we want readily available
and being able to get hold of it without any effort.  That might lead to material
wealth, but it would give no sense of satisfaction or achievement.  Only those
things that have taken serious effort to obtain can properly be enjoyed.  That
is what gives a sense of satisfaction.   Real wealth is not materialistic, but
spiritual.  It should be spiritually fulfilling.    This spirit, I am sure, is the key
factor in our progress from simple technocrats to ecocrats.

We should reaffirm that, on Spaceship Earth, we may be far, far greater
than any other living creatures, but we can only live because they are there
with us.   Living creatures that are known to have disappeared from the earth
as victims of our prosperity number 40 species of mammals out of 4,226, and
95 species of birds out of 8,682 in the 370 years from 1600 to 1970.   What
is more, it is said that almost half of all current living creatures will be extinct
within a hundred years from now as a result of the activities of modern
humanity.  Tropical forests, veritable treasure-houses of living creatures, are
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being felled at an alarming rate.  When one species disappears, nature is
deprived of the role which the extinct creature played.  If this continues,
nature, which includes us, will be so badly interfered with that it may be
impossible to continue.

Therefore, we should think of other animals, plants and fungi in the
same way as we think of other people, and live our lives together with them
on Spaceship Earth.   These companions of ours are all members of the
organic chain that supports whole communities of creatures, of which we
ourselves are members.   It is essential that each of us should acknowledge
our own membership of nature and evolve into ecocrats.

Recently, so much of the waste we throw away goes unused.   Some
cannot be recycled; some we just can’t be bothered to recycle.  This problem
must be re-considered before Spaceship Earth overflows with garbage.  If
renewable resources were used, waste would not be produced.  We ignore
that simple fact when we are deceived by the lure of economic efficiency,
which pays attention only to money.

One result of insisting on economic efficiency is that cheap food is
imported from foreign countries far away.  This means that the nutrients
from the soils where this food was produced are taken away, while the soils
in the places to which the food is brought are over-fertilized by its waste: all
kinds of difficulties arise from the resulting imbalanced bio-community.

Our greatest task for the future is to bear all of this in mind, and seek a
kind of wealth that is based on the concept that we are all companions on
Spaceship Earth, rather than be blinded by a false sense of economic
efficiency.

The human community would become far more gentle to the earth than
it now is by utilizing DOW, a huge, renewable resource.  For this purpose,
the value of DOW as a resource should be studied in detail and fully
acknowledged.  Then we should immediately put DOW to practical use
wherever we are sure that no harm will come of it.

The reason why I believe this is that DOW is now the only resource that
could maintain the gigantic human community.  We must immediately stop
our stupid behavior of using non-renewable resources such as oil and
uranium which create dangerous and unnecessary waste — CO2, heat and
radioactivity. We must stop destroying Spaceship Earth for the simple
reason of getting something on the cheap.   It may be expensive to begin with,
but we must develop the technology to utilize DOW.

An international conference, entitled the International Forum on Deep
Sea-Water, was held for three days from 9 August 1991 in Kochi Prefecture
(Figure 82).  A Memorandum of Understanding for cooperation in actively
exchanging information was signed between three regions that have already
shown interest in DOW: Kochi Prefecture in Japan, the State of Hawaii in the



94 Chapter 6

U.S.A, and the county of Hordaland in Norway.   This is a small but certain
step forward for mankind in exploiting DOW as a resource.

Figure 82.  The author, in the chair at the International Forum on Deep Sea-Water, Kochi, 1991.


