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ABSTRACT

We are living together on Planet Earth, which means that we have limited space avail-
able for our needs, and limited resources not only of oil and coal, but also of air, water and
soil. Up until now, our economic activities have been carried out on the assumption that the
Earth is limitless. However, the reverse is the case.

'Our Common Future', published in 1987, claimed that sustainable development is a
common need for us all, and that the integration of ecology and the economy is necessary. The
Economic White Paper of the Economic Planning Agency of the Government of Japan for 1990
also emphasized environmental issues, not in terms of immediate economic benefits but for future

generations.

For sustainable development, we need a new paradigm of economic activity, in

which ecology or pedology is linked with the economy.

INTRODUCTION

Why arewe so concerned with the concept
of sustainability? Itisasimplequestionbut, | think,
one with aprofound meaning. Every day, we carry
out routine economic activities. Onwhat principle
are these based? There are diverse opinions about
this, but onethingthey al havein commonisthat no
theory fromany School of Economicsrecognizesthe
fact that “the Earthisalimited sphere” (Kgjii 1988).
| was greatly impressed by the statement of Profes-
sor Kgjii, & that time new to me, that there is no
principle of economicswhich incorporatesthe con-
cept of thelimited sphereand resourcesof the Earth.

“Planet Earth” is quite a common term
nowadays. “Limitsto Growth”, claimedby theClub
of Rome, is another widely used phrase. When we
first saw picturesof thebeautiful Planet Earth taken
from satellites and through remote sensing technol -
ogy, itgavepeople’ smindsmoreof aglobal perspec-
tive, and they felt a renewed love for the whole
planet. Atthesametime, weclearly recognized that
the Earth has only a limited sphere for al human
beings, and al the other living creatures which
maintainthewhol eecol ogical system, includingthe
soil.
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Itisimportant for thoseof usworkinginthe
fields of pedology and agronomy to recognize the
significance of accepting that natural resources of
air, soil andwater arelimited (Hamada1991). Even
in the arena of agriculture, we have environmental
problems caused by present agricultural practices,
suchasnon-point sourcewater pollution (Crosswhite
and Sandretto 1991). We must reconsider our
presentway of life, whichisbasically constructedon
the concept that we have unlimited space.

HOW SHOULD WE VIEW THE EARTH
AND HUMAN ACTIVITY?

The term “sustainable” has become quite
common since the publication of ‘Our Common
Future' by the World Commission on Environment
and Development (WCED). In 1987, on 27th of
April, a the Queen Elizabeth Hall in London, the
PrimeMinister of Norway, Mrs. Brundtland, whois
also the Chairman of the World Comission of Envi-
ronment and Development, released this report
(Starke 1990). She said:

“Securing our common future will require
new energy and openness, fresh insights,
and an ability to look beyond the nar-



row bounds of national frontiers and
separate scientific disciplines. The young
are better at such vision than we, who
are too often constrained by the tradi-
tions of a former, more fragmented
world. We must tap their energy, their
openness, their ability to see the interde-
pendence of issues...”

She suggests that we must adopt a new para-

digm based on acompletely new value system.

“Our generation has too often been willing
to use the resources of the future to
meet our own short-term goals. It is a
debt we can never repay. If we fail to
change our ways, these young men and
women will suffer more than we, and
they and their children will be denied
their fundamental right to a healthy, pro-
ductive, life-enhancing environment.”

Her speech made it clear that we are con-
suming resources which must be transferred to the
next generation. We must recognize that, because
resources are limited, we need a sustainable way of
life. Interestingly enough, the Economic White
Paper issued by the Economic Planning Agency of
the Government of Japan in 1990 was based on the
sameidea

Japan’'s Economic White Paper of 1990
looked at the environmental problems caused by
humanactivity.

e As with the destruction of the ozone
layer, and the greenhouse effect due to
the increase in the carbon dioxide con-
tent in the atmosphere, the issue has be-
come borderless. Influence and effects
of our activities go beyond national ter-
ritories.

e Even environmental concerns must come
to be considered as a resource problem,
since an unpolluted natural environment
and air are aso limited resources.

e It has become a “stock” problem rather
than a “flow” problem. From the type
of pollution which caused only a daily
“flow” hazard, we have advanced to the
type of pollution which can hardly be
recognized on a daily basis but continues
to accumulate as a “stock”.

e Distribution of the negative inventory
continues down the generations. Even
if there is not a very great hazard for
the present generation, for the next gen-
eration it can become a real problem.

e The ‘north and south’ issue is involved.

Countries in the northern hemisphere are
consuming far more resources and creat-
ing much more pollution than those in
the southern hemisphere. It is unjust
that countries to the south must suffer
from the adverse effects without receiv-
ing any of the benefits, and are even
expected to pay for the excesses of the
north by e.g.. conserving forest rather
than exploiting it.

e The concept of “sustainable develop-
ment” or “sustainable growth” is becom-
ing very important in people's minds. |If
we recognize the fact that the earth has
limited resources, we must pursue
sustainability in every aspect of our eco-
nomic activity. If we destroy our envi-
ronment, we shall eventually destroy the
foundation of our sustainable life.

« We cannot yet estimate qualitatively the
danger of the environmental problems we
are creating.

RECOMMENDATIONS MADE BY THE WORLD
COMMISSION ON THE ENVIRONMENT AND
DEVELOPMENT

Inusing theterm “ sustainable”, it isinevi-
tableto refer to “ Our Common Future”, commonly
known asthe Brundtland Report. Starke(1990) has
given us a neat summary of the main points of the
Report.

Revivegrowth: Thisisparticularly impor-
tantindevel oping countries, sincepoverty isamajor
sourceof environmental degradation. Industrialized
countries can and must contributeto reviving world
economic growth.

Change the quality of growth: Growth
must be of anew kind, where sustainability, equity,
social justice and security are embedded as major
social goals. A safe, environmentally sound energy
pathway isindispensable.

Conserve and enhance the resour ce base:
Sustainability requiresthe conservation of environ-
mental resourcessuchascleanair, water, forestsand
soils.

Ensure a sustainable level of population:
Population policies should be integrated with other
programs of education, health care, and improving
the livelihood base of the poor.

Reorient technology and manage risks:
The orientation of technol ogical developmentinall
countriesmust change, and give moreimportanceto
environmental factors. Indeveloping countries, the
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technol ogical innovation capacity needsto begresatly
enhanced.

Integrate the environment and economics
in decision-making: Sustainability requires taking
wider responsibility for the impact of policy deci-
sions. Policy decision makers must focus on the
sources of environmental damage, rather than the
symptoms.

Reform international economic relations:
Fundamental improvements in international trade
and finance are necessary, to help devel oping coun-
tries.

Strengthen international co-operation:
High priority must be given to environmental moni-
toring, assessment, research and development and
resource management in all fields of international
development. New dimensions of multilateralism
are essential for sustainable human progress.

One of the points which the Brundtland
Report emphasizesisastrong concern for devel op-
ing countries. It isalso oriented towards the proper
management of resources, not only of oil and coal
butalsoof air, water and soil. Theenvironmentitsel f
isconsidered asour mainresource. TheReport also
emphasizes the necessity for decision makers to
make decisions based more on environmental con-
cerns.

The proposal to integrate the environment
and economics means that we must change our
present concepts of growth and economic activity.
The monetary value system on which our major
economic activitiesarenow based should not be our
major concern in the future. We shall have to pay
more attention to the non-monetary values of clean
air andwater and healthy soil, whicharenot properly
takenintoaccount at present. Only by doingthiscan
weintegrate economy and ecol ogy for our common
future, and transfer the natural inventory which we
inherited to the next generation.

Wewhowork inthefield of soil scienceare
inapositionto play apositiveroleinexplainingwhat
the value of soil is, and not just in monetary terms.
Wehaveonly just begunto consider this, but abasic
conceptistheideaof conserving“PrimeLand”. This
termfirst appearedinthe” European Soil Charter” of
1972, issued by the European Council of the Euro-
pean Community. Buringh (1982) also pointed out
that theloss of our prime arableland ismoreimpor-
tantthanany other problem, including dessertification,
salinization or erosion of soil.
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PEDOLOGY—THE PROCESS OF RECOGNIZING
THE NATURE OF SOIL

Pedol ogy isabranch of sciencewhich stud-
iessoil inan attempt to understand what itis, andthe
processeswhich formit. To do this, we must try to
apply aholistic approach, whileof coursea sousing
thesamemodernanalytical proceduresand methods
used in chemistry, physicsor biology.

A representative holistic approach can be
explained by considering “Factors in Soil Forma-
tion”. | think this term is commonly used by soil
scientists, but we unconsciously accept the soil-
forming factors of climate, soil microorganisms,
relief, theparent material , time, andrecently, human
activity, without noticing that discussion of soil
formingfactorsisnecessarily based onaholisticway
of thinking. It is a process of recognizing and
understanding soil asanatural body withavery long
history.

If we look back at the history of field
sciences such as ecology and pedology, we can see
that thetwo havequitealotin common. Bothfields
of science began to take their present form at the
beginning of the 20th century, at a time when the
holistic approach was gaining ground, as repre-
sented in Smuts’ book Holism and Evol ution.

This book was reprinted in 1973, when
environmental concern became animportant move-
ment all over the world. It istrue that holism has
sometimes had an unfortunate effect on scientific
interpretation in the past. However, we must re-
member the important fact that pedology has a
holistic approach built into itsframework, although
theholistic approach a one can accomplish nothing.

A TENTATIVE KEY CONCEPT —
“PEDOLOGICAL VALUE”

In a previous section, it was pointed out
that wehave been carrying out our activitiesasif the
earth were limitless, a concept reflected in current
economic theory. Since in fact the earth and its
resourcesdo havealimit, thisisnot asound basisfor
future progress, which is why the need for a new
paradigm is so widely felt (Brown 1991). Thereis
even aproposal that a“greentax” should belevied,
to promote a sustainable way of life.

According to Our Common Future(1987),
it is necessary to integrate the environment with
economics in decision making. The same concept
has appeared in Beyond Interdependence (MacNeil
et al. 1991), which had asits subtitle “ The Meshing



of the World's Economy and the Earth’s Ecology”.

As in the case of the proposed green tax,
thismay be away to secure clean air, water and soil
resources for future generations who are otherwise
likely to face a shortage of fundamental resources.

In order to restructure the concepts on
which our economic activity is based, we must go
beyond our present focus on monetary values. Itis
now timefor ustoincorporate non-monetary values
in the skeletal structure of a new paradigm. The
recent appearance of anew publication, the Journal
of Environmental Values, may play an important
role in promoting the concept of non-monetary
values.

A project has recently been carried out by
the Environmental Agency of the Government of
Japan, under the leadership of Professor Okutomi.
Inthisproject, | had thetask of evaluating soils, not
in terms of their potential for agricultural produc-
tion, butintermsof their conservationvalue(Hamada
1977). Atthattime, thiseval uation simply consisted
of giving soilsinthesampleareaaratingbased onthe
thickness of the layer of mature soil organic matter
which made up their topsoil, and estimating the
length of time required for this layer of organic
matter to mature.

The concept of non-monetary values in
pedology may lead usto oneof “ pedological value”.
| should like to use the term “ pedol ogical value’ as
atentative key concept for linking pedology with a
new concept of economicsin human activity. Itis
not new for land useto beconsidered from an ethical
viewpoint. Warkentin (1977), for example, referred
to a statement by Leopold:

“It is inconceivable to me that an ethical
relation to land can exist without love,
respect and admiration for land, and a
high regard for its value. By value, |
of course mean something far broader
than mere economic value; | mean value
in the philosophical sense...”

A new paradigmwhichgivessoil itsproper
value is likely to include the time factor in soil
formation, and the eventual product after the elapse
of time(Hamada1988). Withinacertain period, soil
might be given a higher pedological value astime
passes, and asthe processesof organic matter forma-
tion and humification continue. This pedological
valuecouldbeconsideredtoincreasewiththeel apse
of time.

Humification studiesonthe organic matter
in buried humic horizons may suggest one way in
whichsoil canbeevaluated. Another methodwould
be to determine the pedol ogical value based on the

elapseof timeuptoalimit of 10,000 years(Y oshida
et al.). To examine the characteristics of organic
matter, the Kumadamethod (now calledtheNagoya
method) was used. The results obtained indicated
that for soil to reach itsmaximum level of humifica-
tionwith arelatively low molecular weight fraction
of humid acid took about 4,000 years. With a
relatively high molecular weight fraction of humic
acid, this process took about 7,000 years.

If thesefactsbecomewidely known, it will
beobviousthat weshoul d respect soil for itsage, and
understand how theincorporation of organic matter
hasincreased itscapacity tosustainliving creatures,
including humanbeings.

CONCLUSION

Aswe redlize that we are living on Planet
Earth, alimited space, it becomesnecessary for usto
develop a new concept or paradigm which will
enable the next generation of human beings, and
thosecoming after them, toliveinasustainableway.

Emphasizing the concept of non-monetary
values is becoming more important because it is
increasingly obviousthat our present worldeconomy,
based mainly on monetary values, cannot survive
much longer. Asfar as pedology, is concerned, it
isnow an appropriate timeto propose “ pedol ogical
value” asakey concept for afundamental strategy of
land use, as part of away of life.
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