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An Open Letter to Mrs Thatcher

Dear Prime Minister,

It is heartening that you should have chosen the occasion of
your speech to the UN General Assembly to address the ecologi-
cal crisis facing our planet. It was a timely speech and, given the
global nature of the problems, a highly appropriate forum in which
to make it.

That said, the contents of your speech are worrying. You say
that “We have all recently become aware of . . . the prospect of
irretrievable damage to the atmosphere, to the oceans, to earth
itself.” This is surely to pass the buck. There is nothing “recent”
about the warnings from ecologists, soil scientists, climatologists
and others that our activities are causing irreparable damage to
the biosphere. In 1972, a full 17 years ago, we ourselves stated
in the Preface to our Blueprint for Survival: “An examination of the
relevant information available has impressed upon us the ex-
treme gravity of the global situation today. For, if current trends
are allowed to persist, the breakdown of society and the irrevers-
ible destruction of the life support systems on this planet, possibly
by the end of this century, certainly within the lifetimes of our
children, are inevitable.” Nor, at the time, was this judged a
gratuitous statement: on the contrary, it was endorsed by some
of the leading scientific brains in Britain, including Sir Peter
Medawer FRS (Nobel Laureate), Sir Julian Huxley FRS, Sir Frank
Fraser Darling, Professor C.H. Waddington, Sir Mactfarlane
Burnet and Sir Peter Scott.

On the specific issue of the greenhouse effect, we warned:
“The CO, content of the atmosphere has increased at the rate of
0.2 per cent a year since 1958. One can project, on the basis of
these trends, an 18 per cent increase by the year 2000, from 320
ppm to 379 ppm. This might increase the temperature of the earth
by 0.5°C. A doubling of CO, might increase mean annual surface
temperatures by 2°C.” These projections were, if anything, con-
servative: certainly they are entirely consistent with climatolo-
gists’ current predictions of the “insidious danger” which we face.
We also documented in detail the damage we are doing to
terrestrial ecosystems, to the oceans, to food supplies, and to
human health. The Blueprint received wide publicity and
prompted serious political debate. Indeed, Mr Peter Walker, then
Minister for the Environment and now your Welsh Secretary, was
briefed personally on the report.

Since The Blueprint, other reports — some commissioned by
governments, others by groups such as Friends of the Earth and
Greenpeace — have reiterated the threat to our environment and
to our survival. President Carter's Global 2000 report, published
in 1980, could not have been more explicit about the prospects
facing humanity. “If present trends continue, the world in 2000 will
be more crowded, more polluted, less stable ecologically, and
more vulnerable to disruption than the world we live in now.”

We do not raise this issue to make a political point or to nit-pick
over words, but because we are alarmed that, despite the wealth
of hard data that has existed on the environmental crisis for 25
years and more, you should only “recently” have become aware
of its importance. This raises serious questions about the ability
of your advisors and the quality of advice you are being given. On
the nuclear issue, for example, your government ministers now
claim that the true costs of nuclear electricity have only recently
come to light. This is nonsense. Seven years ago, we ourselves
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published a detailed study, commissioned by us and undertaken
by the Committee for the Study of the Costs of Nuclear Electricity,
showing quite clearly that the Central Electricity Generating
Board was using an accounting sleight-of-hand to disguise the
true costs of nuclear power. Seven years later, the CSENE
findings have been broadly confirmed. The study concluded: “We
contend that the high capital costs of building nuclear plant, their
poorer than expected performance, as well as rapidly rising
nuclear fuel costs, have already made electricity from nuclear
plant considerably more expensive than that from coal-fired plant
... Ifother considerations are taken into account — doubts about
reprocessing, waste disposal, decommissioning and reactor
insurance — then the economic case against nuclear power
becomes overwhelming.” The study was sent to the relevant
ministries and to your own office. |t was ignored. Its findings were
elaborated upon at the Sizewell Inquiry; they were ignored. A
subsequent study, sent to Mr Parkinson, then Secretary of State
for Energy, showing that Electricté de France had also falsified
the costs of its nuclear programme was similarly ignored.

The question is: why? And why indeed for nine out of the ten
years that you have been in power has your government been so
dismissive of those who have tried to bring the environmental
crisis to your attention? Is it because you have been shielded from
unpleasant realities by the civil service? Is it because you have
only sought advice from those who share your view of the world?
Is it because your advisors have been afraid to give you the true
facts? (We note with alarm recent editorial comments in the press
suggesting that this was the case with Mr Parkinson over the
costs of nuclear electricity). Or is it because, naively, you were
willing to trust the data presented by those who stood to gain from
misinforming you — the Central Electricity Generating Board, for
example.

Indeed, the most troublesome aspect of your UN speech is that
you still appear extremely badly briefed as to the fundamental
causes of the crisis and therefore its solutions. Throughout the
speech, you repeat long-discredited shibboleths. To give you a
few examples.

You tell us that we need action to improve agricultural methods:
“Good husbandry which ploughs back nourishment into the soil
rather than the cut-and-burn which has damaged and degraded
so much land in some parts of the world.” It is hard, however, to
blame “cut-and-burn” agriculture for the massive rate of soil
erosion in the USA (4,000 million tonnes of top-soil a year —
enough to fill a train of freight cars long enough to circle the earth
24 times) or the increasingly worrying levels of erosion in East
Anglia. lllinois and Norfolk may be home to many wonders but, not
as far as we know, “cut-and-burn" agriculturalists. Nor is “cut and
burn” conceivably responsible for the millions of hectares of
agricultural land that have been lost as a result of bringing arid
areas under perennial irrigation. Nor for the rising levels of nitrate
in groundwaters throughout the temperate world. Nor for the algal
blooms that are now a regular occurrence in temperate waters.
These are problems that are a direct result of the intensive
farming methods that you are promoting as “better husbandry”
and which the industrialized North is successfully imposing upon
the peasants of the South.
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You extol the virtues of multinationals — “far from being the
villains, it is on them that we rely to do the research and find the
solutions.” But you seem to have overlooked a critical considera-
tion: it is the research of the multinationals which has caused
many of the problems in the first place. It was not peasant farmers
— “cut-and-burn” or otherwise — who produced PCBs or DDT or
CFCs or indeed the nuclear waste that you hope industry will find
ameans to “make safe”. It was multinational corporations. More-
over, once many millions of pounds have been spent on research-
ing and developing a product, there is an almost unstoppable
momentum to put the product onto — and to keep it on — the
market, regardless of evidence of harm. Thalidomide was an
example; many pesticides too; so also asbestos, whose dangers
were known for a full 30 years before US companies agreed to
stricter regulations on its use. Even as we write, we learn that ICI
is lobbying against restrictions on the production of methyl
chloroform, a chemical which is estimated to be contributing as
much to current ozone depletion as either of the two most
destructive CFCs. Nor does the record of multinationals in the
Third World inspire confidence. Frequently, they have chosen to
“dump” dangerous products and processes in developing coun-
tries, when environmental controls become too tough in the
industrialized world (see Steven Shrybman, this issue).

You say we need more research before taking action. “Before
we act, we need the best possible scientific assessment: other-
wise, we risk making matters worse.” How? When all the evi-
dence suggests that we are heading for massive climatic desta-
bilization, almost any measure to reduce greenhouse gas emis-
sions can only be a step in the right direction. There will never be
absolute scientific certainty on this issue — and further research
is unlikely to reveal anything, other than details, that we do not
already know. As Science points out, “The fundamental theories
of how greenhouse gases trap heat have been substantiated by
billions of observations of the atmosphere.” When one is falling
from an aeroplane, one needs a parachute, not an altimeter.

You single out growing human numbers as the prime threat to
our environment. “Put in its bluntest form: the main threat to our
environment is more and more people, and their activities: the
land they cultivate ever more intensively; the forests they cut
down and burn; the mountain sides they lay bare; the fossil fuels
they burn; the rivers and seas they pollute.” (We emphasize your
use of the word “they”, when, in this case, your more usual “we"
might have been more appropriate).

We would in no way wish to underplay the problem of popula-
tion growth. But it is difficult to invoke the ghost of Malthus to
explain, for example, the current destruction of North America’s
forests. What about acid rain? Or the activities of the lumber
industry? And with regard to tropical forests, what about logging,
ranching, dam schemes, colonization programmes and large
industrial projects — these get no mention in your speech.

So too, it is not human numbers alone that are behind the
increase in greenhouse gases. The bulk of population growth
today is in the Third World, but it is not the Third World that is the
major emitter — either today or historically — of either CFCs or
CO,. You cannot blame Indian peasants who have never seen a
fridge, let alone a deodorant spray-can, for the rise in CFCs. It is
us, the Northern industrialized countries, who are responsible.
The figures speak for themselves. The USA, with just 4 per cent
of the world's population, is responsible for some 24 per cent of
global CO, emissions. India, by contrast, is responsible for just 2.2
per cent of emissions, yet it is home to one sixth of humanity.

Indeed, your speech seems to have failed to grasp the essen-
tial nature of the crisis — that it is our industrial patterns of
consumption and production that are at the root of the headlong
dash to destruction. You tell us, “We must have continued
economic growth in order to generate the wealth required to pay
for the protection of the environment”. Indeed your commitment
to growth is such that although you accept the need to reduce the
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emission of greenhouse gases, you believe it vital that “this
should be done in a way which enables all our economies to
continue to grow and develop.” In effect, the achievement of
growth must take precedence over the measures necessary to
avert climatic catastrophe.

Of course, we would like to see growth in some sectors of the
economy — for example, a large-scale reafforestation pro-
gramme is essential. However, if tree planting is to achieve the
desired ecological and social ends, commercial considerations
must take a secondary role — the precise opposite of your
prescription. Planting eucalyptus and cutting them down every
ten years, as is happening throughout the Third World, may
increase economic growth, but it is ruinous for both the environ-
ment and local villagers (see Larry Lohmann, this issue). More-
over, whilsteconomic growth enables us to earn the money to pay
for new technologies, which may help to ameliorate some of the
damage (by reducing pollution for example), there are a whole
range of problems that are simply not amenable to fiscal or
technological solutions. Growth cannot bring back the Dodo or
the “between 3 and 50" species we are losing every day. Growth
cannot undo the radioactive contamination caused by the Cher-
nobyl disaster (see Zhores A. Medvedev, this issue). But most
important, the economic growth that brings fiscal wealth through
increased production and consumption is invariably achieved by
cashing in the natural wealth of the biosphere (see William E.
Rees, thisissue). Itis this natural wealth — a stable climate, clean
air, fertile soil, and abundant clean water — on which we depend
as a species.

You argue that market forces act “as a corrective” against this
destruction. “As peoples' consciousness of environmental needs
rises, they are turning increasingly to ozone-friendly and other
environmentally safe products. . . the new products sell and those
which cause environmental damage are disappearing from the
shelves.” But the new ozone-friendly propellents cannot repair
the gaping hole in the ozone layer over Antarctica. Moreover,
whilst it demands little sacrifice from either industry or the con-
sumer to change from one type of spray-can to another, the same
is not true when it come to the major changes that will be
necessary if we are really to reduce greenhouse emissions.
However aware we the public may be of the ozone hole, we still
buy fridges and air-conditioners containing CFCs. And the market
(which does not reflect the ecological costs of CFCs) is encour-
aging us, not discouraging us, to do so.

Nothing could demonstrate the wrong-headedness of your
approach better than your decision to donate £100 million to the
Tropical Forestry Action Plan (TFAP). As a publicity stunt, it is
capital. However, in terms of saving the world's tropical forests,
itis adisaster. The TFAP, as has been exhaustively documented
in The Ecologist, is not a plan to save the forests. As its name
makes clear, it a plan to extend forestry — in effect, to promote
commercial plantations. Indeed, its conservation programme
consists of no more than assisting “in the establishment of a
national network of protected areas designed to conserve repre-
sentative samples of ecosystems.” The forests will thus be
reduced to ecological Disneylands — a few isolated islands to
satisfy tourists and scientists but of little value in terms of the
global ecosystem.

We urge you to withdraw Britain’s support for the TFAP. We
urge you too to broaden your choice of advisors to include those
whom you refer to as “so-called greens”. It is they who have
correctly predicted the crisis and diagnosed its causes — not the
industrialists, scientists and civil servants whom you have so far
relied upon for advice. Much of what the greens have to to tell you
may at first apppear unpalatable. But if we are to leave a world fit
for future generations to live in, it is critical that you act on their
recommendations.

The Editors



The Arts and Planetary Survival
Part II

by

Denys Trussell

In the first part of this article (Vol. 19, No. 5, September/October 1989) it was shown
how our increasing separation from the natural world has been mirrored in growing
artistic shallowness and aimlessness. However in the midst of the nihilism of modernism,
some outstanding works bring meaning to the modern predicament. Examples from the
fields of drama, music, painting, and literature show how art can recover its integral
position in human consciousness.

The last task of a dying, reactionary avant-garde is to do away
with art. This is the fulfilment of a logic that first rejected the
outer world, then any object all , even the most abstract portrayal
of inner processes. So we are left, not with anti-art, but with non-
art. The obvious social corollary of non-art is non-existence, just
as that of Warhol’s consumer images is consumer existence. For,
like it or not, these artists are actually making a mimesis of some-
thing that is ‘out there’ in the real world. But their mimesis or
‘doing’ has been appropriated by the nihilism of their subjects
and destroyed as a countervailing statement.

There has been an element of idealism in the non-art process;
a wish to strip away the ‘illusion’ necessary to what is normally
art. Artinvolves a suspension of disbelief. The percipient juggles
with the fact that art is and is not of the real world. Mimesis is
both reality and an act of imagination. The questioning of this
duality in art has led to some artists removing any quality that
separates art from reality. In sculpture, for instance, works must
“be seen as the real materials from which they are made, not as
suggesting other materials.”!

By this it is intended. not just that the percipient of the non-art
object should focus on the physical properties of the object, but
that the object should be exactly what it is, and nothing more. A
sculpture becomes a structure limited to its own physical proper-
ties. No sculpture can therefore be distinguishable as art, since,
for instance, marble, bronze, timber or paint must not suggest
flesh; only flesh should suggest flesh. The representation of the
person can only be the actual person, and art has ceased to be.

Sculptures approaching this non-art state are those like the
American Duane Handon's Real Penpfe.z These works are so
realistic that their only intention can be to break down the illu-
sion of art and make us confused as to whether we are seeing
real people or plastic ones. Banal, hideous and deeply antitheti-
cal to life, these are a kind of grotesque mockery of mimesis,
showing what happens when an object is copied literally with-
out any intention of interpretation. The ‘illusion’ of art has been
banished: but what remains is the statement of a dead material-
ism without meaning or gestalt.

The breaking down of the distinction between life and art rests
on the mistaken notion that art will be thereby brought closer to
life. This does not happen. The blurring of the distinction de-
stroys the intrinsic value of each. The illusion of art is essential

Denys Trussell lives in New Zealand. He is author of The Life of Fairburn,
New Zealand' s foremost poet, published by Oxford University Press, 1985,

to its nature. Because it is an embodying and ordering of ele-
ments in the real world, it creates gestalt. Its unified complexes
of action, sound and imagery enable us to capture reality con-
templatively and harmlessly. A non-art object cannot have ges-
talt. How otherwise could it avoid standing out amongst the ran-
dom objects of experience? And lacking gestalt, is there any
point in its existence? It has neither practical function nor the
qualities that establish a metaphysical ecology.

In an ecologically balanced state of society such as that of the
tribal Aborigine, the distinction between art and life was
meaningless. Living was an art, saturated with the sacramental
and the metaphorical. But in the industrial world, art becomes
life at its peril, since life is fraught with banality and meaning-
lessness. Far from resulting in a universalizing of the aesthetic,
the breakdown of the distinction between art and life in our cul-
ture destroys art as a source of countervailing values. So the non-
art work offers finally. nothingness. It is T.S. Eliot who repre-
sented this condition:

“On Margate Sands
I can connect
Nothing with nothing.”

And it is here that neither organic nor spiritual life are a possi-

bility.

Means and Meanings

The non-existence finally arrived at when art repudiates life and
nature is paralleled by the growing importance of its means and
the lessening importance of its meanings. There has been a
deepening confusion about means and ends, whereby the texture
of paint becomes more important than the gestalt of the paint-
ing, sound effects become more important than musical intelligi-
bility, linguistic manipulation becomes more important than the
expressivity of a poem, and so on. The seeds of this confusion
lay often in the work of great artists like Cézanne, Van Gogh and
Matisse, who had no intention of stripping painting of meaning.
They wanted to rejuvenate form and colour after its languishing
in the hands of nineteenth century academicians. Neither did
composers such as Webern, Schonberg and Busoni intend that
music should become merely affective sound; nor did writers
like Ezra Pound work for a literature reduced to linguistic struc-
ture. All these and many others were seeking to renovate the lan-
guages of their arts, and to some degree they succeeded in doing
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this. But a fatal tendency lay in this passionate exploration of
new artistic means. It at times obscured the fact that art must cel-
ebrate something beyond its materials. In lesser hands, valuable
aesthetic experimentation could degenerate into superficial aes-
theticism, and the omnipresent materialism of the artists’ society
made it all the more difficult for an art of means to carry meaning.
The inversion of economic means and ends actually parallels the
inversion of means and ends in the arts. In painting this began as
an exciting new perspective:
“A number of artists, including Cézanne, began to be
interested in the fact that as well as seeing the picture
image we may simultaneously see the pigmented can-
vas, which is a flat plane at right angles to the line of vi-
sion and at a specific distance to the eye, with its own
textural surface properties. There was a tendency to flat-
ten the pictorial image in order to weaken its illusory ef-
fect and so restore visibility to the physical canvas and
invite attention to the surface qualities of pigment and
texture.’

Generally, Impressionism was a strategy of means. It placed
emphasis on the wash of sensory particles over the conscious-
ness of the observer, whether it be the flux of light, sound, or in
the case of literature, intensely concrete and physical images. Its
sensationism was the beginning of the road leading to the appro-
priation of art by its means.

An intense focus on texture and the medium of works would
lead even in the hands of very gifted artists to a weakening of
gestalt. Two large-scale examples of this are the Cantos of Ezra
Pound and a musico-electronic work by the contemporary Ger-
man composer, Stockhausen, entitled Kontacte (1960).

Pound’s Cantos contain much fine poetry, but his faith in the
experimental juxtapositions of his imagery on the page being
able to cohere in the mind of his readers was naive. Large tracts
of this massive, lifelong work are no less and no more than a
jumble of weakly apposite images that fail to gel, despite
Pound’s artfulness in contriving their positioning. Stockhausen’s
Kontacte is a formidable structure, but fails to convey the ges-
talt of a machine, using the sounds of mechanism from which
most human connotations have been purged. The composer’s
aural means, the sheer technology of the work, becomes its per-
sonality. The medium has become the message.

Each of these very different work’s exemplifies an imbalance
in mental ecology. The discontinuities of the Cantos, the engin-
eered sounds of Kontacte in their singular ways subvert by their
means the human need for meaning.

Theatre and the Return to Atavism

I have painted a bleak picture of the arts under industrial society.
But the turbulent century of modernism and ‘post” modernism
has seen magnificent works created that do make something of
the new artistic languages: that do convey transcendant values
and a sense of cosmos. Such work is implicitly ecological, be-
cause it has a sense of integration, a spiritual ecology which,
translated into the collective consciousness, could result in the
awareness of the ‘one’ that is the planet.

In this century, there has been a successful rejuvenation of
theatre and a renewed interest in the resources of dramatic per-
formance, be it dance, mime or plays. Theatre has achieved a
much greater variety and richness than existed in the high bour-
geois period leading to World War 1. Then, immediacy of im-
pact was dulled by the assumption that there was only a very
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René Magritte (1898-1967), De Lege Lijst/Le Cadre Vide.
Nihilistic ‘non-art’ attempts to break the distinction between art
and reality, but in doing so it is stripped of both gestalt and
meaning.

limited relationship possible between drama and its audience:
namely that drama ‘told’ the audience the issues of the action.

The ancient principle of mime and the ritualistic roots of art
have, in an enormous variety of ways, been re-explored:

“The Greek word for a rite... is dromenon, a ‘thing
done’... The word... arose... from the simple fact that
rites among the primitive Greeks were things done,
mimetic dances and the like.’

Now much theatre is returning to the atavistic immediacy of
those proto-arts, ritual and mime. Action is often more immedi-
ate, dialogue has less speechifying and philosophical abstrac-
tion. This greater immediacy, which is now very general, I take
to be a genuine radicalism; a going back to the primitive roots
of art.

Bertolt Brecht (1898-1956) was the most famous exponent of.
revitalized theatre. He actually rejected mimesis because of the
narrow conventions associated with it by academicians: “‘by the
nineteenth century bourgeois aesthetics had wholly forgotten the
traditional implications of mimesis — reacting with a sterile de-
nial of any relation between art and nature.”®

But in rejecting mimesis Brecht affirmed its real meaning —
the doing of an action that was part of the creative energy of na-
ture. Theatre as ‘doing’ somehow leaves space for the audience
to enter more positively into the meaning of the action and not
just be passively entertained. This generally re-invigorated dra-
matic style takes in an enormous variety of ‘actions’, including
the direct theatre of ecological protest. The maritime actions of
Greenpeace are sometimes played out as theatre, as are the
mimes of street drama.

No consideration of drama is complete without film and tele-
vision, but both these media have been corrupted by the com-
mercial infrastructure required to produce them. With notable
exceptions — film has produced many great works — these
media are principally for the dulling of moral sense, judgement
and sensibility. They induce apathy, and are thus far removed
from the *dromenon’ or ritual and the action of drama. The rare
worthwhile film or television programme are heroic gestures by
producers under immense pressure to make trash and purvey it;
saccharine to coat the bitter pill of boredom in a bored society.



“In an ecologically balanced
society, the distinction
between art and life was
meaningless. Living was an
art, saturated with the
sacramental and the
metaphorical.” (Painting by
Charlotte Molesworth and
Stella Carr. Photo by Ary
Diesendruck. Reproduced
courtesy of The Gaia
Foundation)

The Cosmology in Tonality

Although music is the most abstract of all the arts it still has, dis-
solved in its very structure, an implicit world-order. The dissol-
ution of the tonal system early in the twentieth century in the
music of Arnold Schonberg (1874-1951) and later, Webern
(1883-1945), Pierre Boulez (1925-) and Stockhausen (1928-)
represents a line of development that gives musical form to the
structural crises of ‘developed’ society. It is my contention that,
despite much of beauty and ingenuity in this stream of music, it
tends to the abstruse and the excessively intellectual. Certainly,
in its latter stages, it posits a sound-world as abstract as the vis-
ual-world of Mondrian’s geometric platonism and eschews a
mimesis of anything in the biosphere.

Ferruccio Busoni (1866-1924), one of the finest composers in
the early modern period, was also a far-sighted and profound
theoretician of his art. He experimented considerably with mu-
sical language, but sounded a note of caution about musical sys-
tems that, being too abstract, could be stripped of expression.
Unlike Schénberg, whom he supported and respected, he did not
everreject ‘tonality’ (an hierarchical system of tones in the scale,
giving some tones more importance than others, and being cen-
tred on a fundamental keytone or ‘tonic’). Having watched
Schonberg and his pupils strip music of the irrational, but cen-
tred cosmology implicit in tonality, and replace it with an ab-
stract, impersonal system of twelve equally important tones, he
sensed the danger that the music might come to lack the human
fulfilment of resolution:

“The harmony can do no other than draw from the
twelve half-tones standing at our disposal, all possible
combinations of which have been tried and made use
of. The only remaining characteristic is the removal of
the consonance, leaving the dissonance unresolved.
Whereby the harmony is stunted as a means ot'exp?ress-
ion and the individuality of the author effaced...”.

The rigour of the Schénbergian system could at times give the
impression of a musical universe where sound structure was
more important than expressivity. Composers who were more
eclectic in their sources of musical language — Bartok (1881-

1945), Stravinsky (1882-1971) Busoni, Shostakovitch (1906-
1975), and in New Zealand, Douglas Lilburn (1917-) — did not
perhaps have the exacting internal consistency of the later
Schonberg, but their music has in it the drama of character. Many
of them were as directly affected as Schonberg by the terrible
historical pressures of this century — war, Nazism, Stalinism —
but maintained nonetheless an openness of approach. It is my
belief that they were successful in making music that contained,
yet transcended, the cosmological doubts of the century.

Joining these two broad streams is the singular figure of Oli-
vier Messaien (1908-). a Catholic who characteristically uses the
cries and choruses of birds as the motif of much of his music.
Messaien is often atonal, but it is atonality with the texture of
life to it, not of an acoustics studio. Certainly his music has a
cosmology: he makes of it a transcendental phenomenon that
unifies nature with God.

Composers such as Bartok made great efforts to record the eth-
nic music of their regions before the tides of war and industrial-
ism obliterated it. The unique melodic and harmonic inflections
of such music, rescued by Zoltan Kodaly (1882-1967), Bartok
and other ethno-musicologists throughout the world represents
a resource of sound from pre-industrial humanity to which we
need pay serious attention. These are sound-worlds parallel to,
and at times the same as, the worlds revealed in the anthropo-
logical researches of James Frazer and others. They are the
worlds we have lost, and provide us with aural clues about hu-
manity’s early mimesis of the natural world of sound.

Such clues might guide us in selecting elements from ancient
or timeless arts that we wish to bring back into our own artistic
‘actions’. Many twentieth century composers, following from
the lead of Debussy (1862-1918), have borrowed from the more
stable musical systems of traditional societies. Notable in the re-
discovery of the ethnic and ritualistic roots of music is Stravin-
sky’s huge Rite of Spring (1913), which is really an attempt to
recreate the primordial rituals of resurrection with the full sym-
phonic resources of the modern orchestra.

The onset of electronic sound poses the question: will it be
more or less liable to convey a viable world view? The answer
lies in the composer. An example of electronic sound being used
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“Picasso’s Guernica is a metaphor of our history charged with pity
and terror; charged with outrage at machine war and human
cruelty. Such is the art, objective yet passionate, that strengthens
us. Implicit in it is the human will for survival and integration essen-
tial for planetary survival.”

beautifully and in a way notimplicitly hostile to the natural world
is in Douglas Lilburn’s subtle electronic setting of Alistair
Campbell’s poems, Elegy and The Return. That is not to say that
electronic music, or any other should strive, to be arcadian and
avoid making a mimesis of the city. It is rather an appeal that
music should not be consumed by the technique of its making,
that it should not be appropriated to the purposes of the often un-
sympathetic technological environment, of which it is making a
mimesis.

Mimesis and Exorcism in Expressionism

As Busoni was a key figure in the adjustment of music to the
‘modern’ century, so was Wassily Kandinsky in regard to paint-
ing and the plastic arts. Before him, Impressionism and Post-Im-
pressionism had set free the sensuous beauty of colour and light.
But the metaphysical resources of these movements were soon
exhausted, and by 1890 many artists were moving beyond the
play of light to express the features of an inner world. Express-
ionist painting was born from an impulse to bring out the inner
and at times amorphous intimations of the soul.

Kandinsky was a true radical and prolific theorist in the arts,
who, nonetheless, eschewed analysis and geometrism. He in-
clined strongly to the cosmological, pointing the way to paint-
ing that had gestalt, passion and metaphysical depth, without
necessarily being representational. His starting point was a pas-
sion for nature that he found well-nigh inexpressible:

“Pink, lavender, yellow, white, blue, pistachio green,
flame-red houses, churches each an independent
song — the raving green grass, the deep murmuring
trees, or the snow, singing with a thousand voices, or
the allz retto of the bare branches ...

These impressions were a pleasure which shook me
to the bottom of my soul, which raised me to ecstasy.
And at the same time they were a torture because I felt
that art in general and my powers in particular were far
too weak in the face of nature.”

Kadinsky moved into abstract expressionism after attempting
representation of nature; but he did so for reasons that are con-
sistent with a natural cosmology, not hostile to it:

“I came to the simple solution ... that the aims (and thus
the means) of nature and art are essentially, organically,
and by universal law different from each other — and
equally great and equally strong. This solution ... does
away with the unnecessary torture of the vain task that
I had inwardly set myself ... as a result my joy in nature
and art rose to untroubled heights.”

We may question the differing aims of art and nature that Ka-
dinsky felt, but we cannot question his passionate love for the
creation, nor the beauty of some of his own works, which, though
non-representational and composed in a universe of art, partici-
pate in the cosmos of natural energy. His great belief in the twin
spheres of art and nature is a vindication of the life-force and
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purpose that these parallel creations share.

His work and thought pose the question that all serious pain-
ters must answer in their own way: can one celebrate the creation
without some elements of representationalism? The vital spirits
in art have done so. The distortions of literal reality that charac-
terise even representational expressionism convey undeniable
inner truths about the shapes of the psyche in contemporary hu-
manity. Portraitists such as Oskar Kokoschka (1886-1980), or
here in New Zealand, Alan Pearson ( I929—).10 portray a troubled
humanity emerging from the terror and love that are the actual
backdrop of the century.

The move away from representationalism then is not inevit-
ably escapism or rejection of our natural roots. It is often a com-
passionate and transcendent portrayal of humanity trying to con-
tain forces that are complex, menacing and bizarre: a mimesis
that is also an exorcism, as it so often was in ancient mime and
dance. One need only think of Picasso’s Guernica (1937), so
aliteral, at one level, as the portrayal of the ruthless bombing of
a human and animal population; aliteral, yet deeply and literally
true; a metaphor of our history charged with pity and terror;
charged with outrage at mechanised war and human cruelty.
Such is the art, objective yet passionate, that strengthens us. Im-
plicit in it is the human will for survival and integration essen-
tial for planetary survival.

So Kandinsky's images of a cosmos of feeling, the angularities
of cubism and the amorphic, troubled souls peering out of their
expressionist depths of the unconscious, while not repre-
sentational, are actually at one with nature. Implicitly they ac-
cept a moral and natural order without being consumed by their
means or the suffering they portray.

Writers and the Web of Consciousness

The written word, so besmirched by advertising, propaganda and
gutter journalism, still has a critical part to play in the renewal
of human culture. Writers are vital in helping establish a ‘noos-
phere’ or web of consciousness covering the face of the planet
and first hinted at by the philosopher Tielhard de Chardin (1881-
1955)."" 1t is one of the vital tasks of literature to maintain the
health of the noosphere; to cleanse it of spiritual pollution, ve-
nality and the lies of economism.

In prose, D. H. Lawrence (1885-1930) conducted a fiery and
passionate war against the state of industrial capitalism. His
powerful indictment forms an important backdrop to the more
recent literature of protest. If we look for a universal voice, equal
to modern history, I think it is heard in the work of the Chilean
poet, Pablo Neruda (1904-73). Unlike Eliot, Neruda did not lose
himself in the ‘unreal city’ of despair. He was planted firmly on
the long strip of coast, desert, forest and mountain that forms his
country. But he was far from parochial. His chief collection of
poems is called Residence on Earth, no misnomer for aman who



lived and worked over much of the planet. He spread himself
from Rangoon to Paris, from the bitter battlefields of the Span-
ish Civil War to the vast sea and coast of the Pacific. His poetry
is saturated with nature, with history and with an unflinching
courage and humanity in the face of the state violence that seems
finally to have taken his life.'?

*“When rice withdraws from earth

the grains of its flour,

when wheat hardens its little flanks and lifts up

its thousand-handed face,

I hasten to the arbour where man and woman are linked

to touch the innumerable sea

of what endures.”

This man, who lived out the terms of modern history unto
death, proved that evil need not engulf the life of art; and the
cycles of a universal nature turn through the structure and im-
agery of his poems:

“How long does the hand of the woods in the rain
bring me close with all its needles

to weave the lofty kisses of the foliage?

Again

[ hear approach like fire in smoke,

spring up from earthly ash,

light filled with petals,

and pushing earth away

in a river of flowerheads the sun reaches my mouth
like an old buried tear that becomes seed again."l‘

Neruda united the contradictory worlds of nature and history.
Born where nature was an overwhelming presence, he entered
history, full of the stylistic possibilities of modern poetry. And,
as a visionary socialist, he had a practical political commitment
to bettering the lot of the poor in Latin America. He is an artist
silenced neither by economism or aestheticism, his poetry im-
plying the complete acceptance of nature as the matrix of human
life and history. It is as residents on earth, as far as Neruda is
concerned, that we work out a humane society.

For writers, it’s been a matter of not betraying the muse, that
elemental female who took over the spirit of the makers of the
dithyrambs, the dances and the songs of birth and death. As
Robert Graves has shown in his study, The White Goddess, the
muse working through the gifts of her poets, played a part in ad-
justing nature and society cosmologically:

“The function of poetry is religious invocation of the
Muse: its use is the experience of mixed exaltation and
horror that her presence excites. But ‘nowadays’? Func-
tion and use remain the same; only the application has
changed. This was once a warning to man that he must
keep in harmony with the family of living creatures
among which he was born, by obedience to the wishes
of the lady of the house; it is now a reminder that he has
disregarded the warning, turned the house upside down
by capricious experiments in philosophy, science and
industry, and brought ruin on himself and his family."l4

The Role of the Muse

This the modern literary artist must do: affirm the Muse and re-
mind us of the depth of our arrogance and error. Poetry and
prose, given to truth at this level, are a fragile shield of sensi-
bility that works for the protection of the ecosphere.

Not that the writer can have a simple relation to the earth or
the Muse. The pain of dichotomy, of good and evil, the duality
of necessity and choice, the enigma of death, are suffered by
human consciousness, and are part of the inevitability in nature.

The wholly innocent relationship in the primordial garden has
long gone, and a mimesis of death as well as life must be, in order
that life can go on. Judith Wright, an Australian poet, has written:

“Earth is a sad yet glittering star.

Bodied in beast and man and bird,

she seeks her vision and her fear,

old Chaos and the shaping word:

and we who travel on her path

hold ecstasy and nightmare both.

But it is this planet that is our fate. No other. And by honest

enactment of the processes and patterns of the life it supports we
can again be its residents. Residents on earth. The false gods of
economism cannot be overturned by art alone; but at least art can
act through its ancient mimetic role in prefiguring and dramatis-
ing their overthrow. The energy to do this is derived from the
planet herself, as was fully acknowledged in New Zealand fifty
years ago by one of its poets, A.R.D. Fairburn:

“Fairest earth

fount of life, giver of bodies...

deep well of our delight, breath of desire,

let us come to you

barefoot, as befits love,

as the boy to the trembling girl,

as the child to the mother:

seeking before all things the honesty of substance,

touch of soil and wind and rock,

frost and flower and water,

the honey of the senses, the food

of love's imaginings; and the most intimate

touch of love, that turns to being:

deriving wisdom and the knowledge of necessity;

building thereon, stone by stone,

the rational architecture of truth, to house

the holy flame, that is neither reason nor unreason

but the thing given,

the flame that burps blue in the stillness, hovering

between the green wood of the flesh and the smoke of

death.

Fair earth, we have broken our idols;

and after the days of fire we shall come to you

for the stones of a new temple.”

w15
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Villagers evicted from a Nationa

| Reserve Forest in Chachoengsao take their protest to Parliament in Bangkok in March 1989.

Well-informed sources say that the land they formerly occupied will be planted to eucalyptus by the Soon Hua Seng firm. (Photo: PER)

Commercial Tree Plantations in Thailand:
Deforestation by Any Other Name

by
Larry Lohmann

The proponents of large-scale industrial afforestation schemes in Thailand are using
environmental concerns as a smokescreen for the commercialization of common lands
and the destruction of the rural subsistence economy. Hundreds of thousands of local
people will be thrown off their lands, many with little option but to encroach on the
country’s remaining forests thus exacerbating the deforestation crisis. Rural activists are
fighting for their livelihoods against multinationals, aid agencies and the Thai business
élite who are vigourously promoting the plantations.

““Starting as early as the thirteenth cen-
tury, the landed aristocracy, increas-
ingly squeezed for cash, began to view
their estates not merely as ancestral
fiefs, but as sources of cash revenue. In
order to raise larger cash crops, they
began to ‘enclose’ the pasture which
had previously been deemed ‘common
land’... By (the end of the process), some
ten million acres, nearly half the arable
land of England, had been ‘enclosed’...
The enclosure movement... brought into
productive employment land which had
hitherto yielded only a pittance... Enclo-

Larry Lohmann is a former staff member of the
Project for Ecological Recovery, Thailand. He is now
researching ‘sustainable development’ at The
Ecologist's editorial office.

sure was the means by which England
‘rationalized’ its agriculture... But
there was another, crueler side to enclo-
sure. As the common fields were en-
closed, it became ever more difficult for
the tenant to support himself. At first
slowly, then with increasing rapidity, he
was pressed off the land...”

Robert Heilbroner,

The Making of Economic Sn(’iery.'

In Thailand’s Buriram Province, the vil-
lagers have a saying: ‘Behind us, the forest
we lean on, in front of us, the struggle with
eucalyptus’. The epigram may have an
enigmatic ring to outsiders. But to rural
Thais, the message comes across loud and
clear: commercial eucalyptus plantations
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are incompatible both with forest conser-
vation and with village livelihood.

The basic issue is land. All over Thai-
land, as world demand for wood chips
soars, eucalyptus companies are being en-
couraged to rent large swathes of National
Reserve Forests. In the last five years the
area under eucalyptus has shot up from
136 to 1100 km”, and, in all, some 30,000
to 41,600 km”~ may ultimately be taken
over by private plantation firms. Without
title to this land, the more than four mil-
lion people already living illegally in the
National Reserve Forests face two alterna-
tives: move out, or stand and fight.2

In Buriram and elsewhere in north-
eastern Thailand, villagers are increasing-



ly opting for the latter. They do not have
much choice. The plantations eat up farms,
communal grazing grounds and com-
munity woodlands. Even when villagers
are allowed to use plantation land, there
are few benefits to be reaped there. Euca-
lyptus camaldulensis, the dominant var-
iety in the plantations, allows little
intercropping (villagers say it is ‘selfish’
in that it monopolizes nutrients). It is use-
less for fodder, damages local soil and
water regimes, and supplies little firewood
to the community. It provides none of the
natural forest products that rural dwellers
on the edge of the market economy rely
upon. Every five or six years it is harvested
just like any other export crop, leaving the
ground temporarily bare. Labour needs on
the plantations, moreover, are small. And
because eucalyptus is seldom planted by
small farmers themselves, the benefits
generally go elsewhere.’

Migrating out of plantation areas, on the
other hand, solves few problems. In Thai-
land the frontier is nearly go_ne,4 and vil-
lagers are well aware that to encroach on
what little forest does remain is to cut the
ecological ground from under their own
feet by destroying fragile watersheds and
sources of food and soil fertility. Nor do
the cities offer attractive or permanent al-
ternatives. The Thai urban economy, like
many in the Third World, will probably
never be able to absorb more than a mi-
nority of the ponulation.S

The Explosion of Rural
Activism

Traditionally defensive about the land
they occupy, northeastern villagers are
keenly aware that, whatever path Thai de-
velopment follows, older patterns of com-
mon land use will have to be maintained
to supplement income earned in the mod-
ern economy, and that this is inconsistent
with the spread of eucalyptus plantations.
The result has been an explosion of rural
activism unprecedented in the Northeast
since the mid-1970s.% Small farmers are
standing up to assassination threats;
weathering the contempt of bureaucrats;
petitioning Cabinet officials; arranging
strategy meetings with other villagers;
calling on reserves of political experience
going back decades; marching; rallying;
blocking roads; ripping out seedlings;
chopping down eucalyptus trees; burning
nurseries; planting fruit, rubber and forest
trees in order to demonstrate their own
conservationist awareness; explaining to
newspapers the methods by which they

10

have preserved their local forests for
generations; speaking out at seminars;
giving television interviews; and, increas-
ingly. taking their case directly to the cen-
tral government.

Their message is simple. They want in-
dividual land rights. They want com-
munity rights to local forests which they
will conserve themselves. They want a
reconsideration of all existing eucalyptus
projects. And they want the right to veto
any commercial plantation scheme in their
locality.

They are not likely to back off from
these demands easily. Buriram leader
Kham Butrsri expresses the determination
of many villagers: “Give in, and we’ll take
what we demand; don’t give in, and we’ll
take it anyway.” In Nam Kham and Toey
villages in Roi Et, Pa Kham District in Bu-
riram, and Siew village in Sri Sa Ket,
among others, farmers have already made
good this promise by fighting plantation
companies to a stand-off.

Plantations and Unemployment

A little arithmetic confirms that, even
from a crude economic point of view and
using assumptions highly favourable to
the eucalyptus industry, the villagers have
excellent reasons for resisting. It is gener-
ally accepted that there are perhaps one
million families living on the approxi-
mately 61,600 km? of National Reserve
Forests targeted for ‘reforestation”.'? If it
is assumed (conservatively) that 30,000
km? of that is to be planted to eucalyptus
by private firms, probably about half a mil-
lion families would be affected.

How many of those families could sup-
port themselves on the eucalyptus planta-
tions? One clue comes from the
Anglo-Dutch transnational, Shell, which
says it would be able to employ about 1000
local people on its projected 2000 km?
operations. Assuming (generously) that
each person so employed would be able to
support an entire family, that yields the
figure of one family per 20 hectares. This
is roughly in line with the conclusions of
a 1979 Swedish study, which suggested
that 100 hectares of eucalyptus plantation
would l?rovide jobs for only two to three
people. ] Doubling the Shell figure to give
the eucalyptus industry the maximum
benefit of the doubt, we get the working
number of one family per ten hectares.
That suggests that at most 300,000
families would be able to remain on the
land (assuming they were willing to fore-
go subsistence security for dependence on

a highly uncertain modern sector).

What would happen to the remaining
200,000 families? Where could they be re-
settled? Not in forests, presumably;
everyone agrees these must be preserved.
Yet, according to the Thai Development
Research Institute, “land suitable for agri-
cultural use has now almost completely
been utilized.”'? That leaves land which is
unsuitable for agriculture — meaning that
each family would probably need well
over the current average farm size of about
four hectares, or more than 8,000 km? for
all 200,000 families.

Leaving aside questions of appropriate
land use, where would this huge amount
of land come from? The truth is that it is
not available. The government cannot find
land to resettle even the relatively few vil-
lagers whose land was buried by sand in
the floods in southern Thailand in 1988."%
Locating an additional 8,000 km? (or,
more probably, many times this amount)
is out of the question, barring land reform,
which is an untouchable topic under cur-
rent political circumstances.

Industry Before Ecology

It may be wondered why nobody in the
think-tanks, boards and ministries in-
volved in formulating plantation policy
have performed these simple calculations,
or why such projections fail to appear in
any of the thousands of pages of official
documents produced on forestry and land
use each year. The obvious answer is that
both bureaucracy and industry are aware
of the problems, but want urgently to get
large plantation schemes started now. Dis-
cussion of the social and ecological disas-
ters which would result from 30,000 km”
of plantations, might jeopardize even the
5,000-10,000 km™~ contemplated for the
short term. Also, if discussion of these
problems can be prevented in Bangkok
now, in five or ten years it may be too late
to stop the plantations.

The wood industry has been encouraged
to proceed with its plantation programme
by the lack of resistance to eucalyptus in
areas outside the Northeast. In the Central
Region, for example, many villagers are
accepting eucalyptus companies’ pay-
ments for land they are occupying (they
are not organized to fight on legal grounds
and are sometimes subject to serious
threats) then moving on to dwindling
forest reserves elsewhere.” Other resi-
dents of the Central Region are being en-
couraged to become contract farmers
under agribusiness schemes which would
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make them dependent on parent com-
panies (often Japanese) for seedlings, ma-
terials, and cash for the harvested a::rc;:np.15
This is bound both to induce farmers to
clear new areas for eucalyptus in forested
uplands and to squeeze poorer members of
the community through debt and depend-
ence, but organized protests are unlikely.

Increasing Integration into the
World Economy

The sudden boom in eucalyptus is largely
due to Thailand being well-placed geo-
graphically to satisfy the growing, artifi-
cially-stimulated Japanese demand for
wood chips and paper pu|p‘m It has also
been encouraged by export-oriented de-
velopment policies giving the world econ-
omy increasingly direct control over rural
areas.

Under cover of the rhetoric of “correc-
ting the sectoral imbalances between
urban and rural areas” which have resulted
from earlier phases of modernization,
these policies are shifting the focus of
‘economic devel(;pmeni' more and more
to the provincez;.' As aresult, many of the
countryside’s natural and social features
are now being restructured for direct use
by the world market. World Bank-sup-
ported replanting schemes, for example,
have intensified the Southern rubber in-
dustry at the expense of villagers who used
to be able to keep animals or harvest the
odd food plant among the rubber trees.'®
Thanks partly to special tax incentives
provided by the government, shrimp farms
producing for luxury markets abroad have
succeeded in reducing mangrove forest
cover along the country’s coastlines from
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1920 km” in 1985 to between 320 and
1280 km~ today — with disastrous effects
on fish populations, wood-gathering,
coastal ecosystems and small fishermen’s
livelihoods. The spread of resorts and in-
dustrial enterprises in rural areas is also
steadily undercutting the ability of local
residents to support themselves on the
land."

Eucalyptus plantations fall into place as
one part of this general trend. Partly be-
cause of its biological properties, the tree
is exceptionally efficient in allowing the
world economy to annex supposedly
‘marginal’ areas, smash the remaining
non-economic or semi-economic patterns
of livelihood and nature conservation
there, and convert the fragments into ‘re-
sources’ for global exchange. As land is
concentrated and transformed into a sub-
strate for eucalyptus, local villagers will
be cut loose to seek niches as producers,
consumers, recyclers or (in the case of
prostitutes) commodities in the world
economy. Because such niches will not al-
ways be available, many’geop]e will
become simply expendable.”

Thus the largest domestic eucalyptus
firm, Soon Hua Seng, with the help of its
Japanese partners, plans soon to plant 480
km~ of eucalyptus to feed a projected
US$800 million, 1000-tonne-a-day pulp
mill in Chachoengsao, one of the largest
factories of its ]g}ind in the world. Some 112
of the 160 km~ it already holds rights to
are on National Reserve Forest land, either
naturally }forested or already occupied by
villagers."I Indo-Thai Pulp Co., Ltd., a
firm affiliated with the Indian giant Birla,
plans to set up another massive pulp mill,
this time to produce rayon, near the proy-
incial capital of Ubon Ratchathani.™
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Large areas of eucalyptus will again have
to be planted nearby in order to feed the
mill, but the forestry bureaucracy, as
usual, is treating the case as if there were
not already people living on the land in
question. Phoenix Pulp and Paper is nego-
tiating with the Royal Forestry Depart-
ment (RFD) to rent about 160 km~ of
similarly-occupied land in the Northeast
to plant f;}lq:calyptus and bamboo to supply
its mills.™ And Japan’s Oji Paper is lead-
ing a consortium of 15 Japanese paper ma-
kers in a joint venture with Thai firms
called Thai Eucalyptus Resources
(chaired by the outgoing Acting RFD Di-
rector-General Yookti Sarakaputi) which
will promote the planting of 2000 to 3000
km? of eucalyptus to produce chipboard
for export.z'1 The takeover of land curren-
tly being used by villagers will again be
unavoidable. Domestic companies such as
Siam paper, Saha Wiriya and some 300
other firms are proceeding with no less
determination to secure land for expanded
wood pmductican.?'5 Only one large do-
mestic paper-producing firm, Siam Ce-
ment, is planning to plant substantial
acreage on land it already owns.

Shell and Eucalyptus

European multinationals are also poised to
capitalize on the coming eucalyptus boom.
Through its Waste Watch programme in
the UK and other efforts, Royal Dutch
Shell has been trying hard to convince
Westerners that it is serious about environ-
mental protection (see Robin Murrell,
“The Unacceptable Face of Environmen-
talism’, The Ecologist, Vol. 19, No. 3,
May/June 1989). Evidence from Chantha-
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Angry w!.-'agers cutting dwn euca!yprus rees ata wﬂage forestry of!:ce m rhe Pakhaam
District of Buri Ram in March 1988. (Photo: Project for Ecological Recovery)

buri province in Thailand suggests, how-
ever, that the company’s new-round
‘green consciousness’ may not extend as
far as Southeast Asia.>’

Shell is planning to plant 200 km? of eu-
calyptus in Khun Song National Reserve
Forest to produce wood chips for export to
Japan and Taiwan. The company has con-
sistently brushed aside warnings from
NGOs, villagers and fruit growers that the
plantations would cause overwhelming
environmental damage.

One of the major objections to the pro-
ject is that it would threaten some of east
Thailand’s last areas of primary forest. 28
The Royal Forestry Department found that
76 per cent of the original 200 km? con-
cession requested by Shell consisted of
primary tropical evergreen forest, and al-
though Shell has since taken out a sup-
plementary, less-forested concession area,
doubts remain.”’ Already-degraded areas
which would be used for planting eucalyp-
tus are separated by zones of primary
forest which would have to be breached to
connect the plantation areas.’’ The new
roads, electricity lines and other infra-
structure required for the project would di-
rectly impinge on primary forest and also
bring in a flood of marginalized villagers
who would clear yet more forest. Finally,
the eucalyptus plantations themselves,
even if confined to already denuded areas,
would inevitably damage neighbouring
natural forests through increased soil ero-
sion, climatic changes and a lowering of
the water-table.
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Corporate Deforestation

Shell insists that it will not cut a “single
tree” to make way for its plantations,
pmnllng out that to do so would be against
the law.>” But in other National Reserve
Forests, where trees have been cut down
to plant eucalyptus with the open collabor-
ation of government officials, the law has
proved to be a weak uarantee against cor-
porate deforestation. 3 Shell’s continuing
refusal to release detailed forest maps of
its concession area, as well as a false claim
made to Friends of the Earth UK that its
concession are” contained no natural
forest, has done iittle to relieve environ-
mentalist suspicions.z'4 Shell also claims
that, instead of encouraging further en-
croachment, its plantation areas will serve
as ‘buffers’ which will prevent village: .
from reach:ng neighbouring primary
forests.” In reality, however, plantations
would serve as pathways rather than bar-
riers.

Many of the encroachers taking advant-
age of this access to new unsettled areas
would be those evicted from Shell’s own
plantation scheme. The company admits
that one of the reasons it chose the site in
the first place was that it would be relative-
ly cheap to evict and compensate the 4000
or more villagers already living there,
since they have no legal land or usufruct
rights. Shell also concedes that employ-
ment on its plantations Wl“ be limited to a
mere 1000 local people ® Under a more
equitable division of the same land, ten

times that many could be accommodated,
with superior livelihood security and eco-
logical benefits, provided each family
planted two hectares of fruit and rubber
trees.”

Another objection to the project is that
it would undermine the environmental
foundations of the local agricultural econ-
omy. Local residents have pointed out that
the Shell operations would be located in a
sloping upland catchment area feeding
more than 30 streams essential to main-
taining the region’s fruit econm‘ny.38 Even
the FAO admits that in such circumstan-
ces, erosion and reduced stream flow is
likely, dnd the risk of flooding in-
creased.”

Evicted villagers forced to encroach
eisewhere or to depend on an industrial
economy unprepared to absorb them,
would only add to the economic problems
of other areas. There would also be high
‘opportunity costs” in that the area’s cli-
mate and ecology are well-suited to du-
rian, mangosteen, rambutan and mango,
giving it a comparative advantage over
Australia, Israel, or Taiwan. The Appro-
priate Technology Association calculates
the return per hectare for fruit would ulti-
mately be more than twice Shell S pro-
jected profits from eucdlyptus 9 Added to
this would be the cost of rehabilitating de-
pleted and hardened soil after five or six
crops of eucalyptus.

Shell asserts that existing cassava culti-
vation in the concession area is more en-
vironmentally damaging than eucalyptus,
but does not tackle directly the question of
opportunity costs or costs of reduced
water-flow, encroachment or soil degrada-
tion.*! It contends that its eucal yptus plan-
tations would be useful for purposes other
than industrial wood in that they would be
“friendly” to wildlife, but here again the
cvtdence is strongly against the com-
pany 2 Shell says also that the case of
Brazil proves the environmental viability
of eucalyptus plantations, but a closer look
at the history of the tree in that country re-
veals many ecological problems, includ-
ing displacement, forest cutting, species
impoverishment ete.

Tree Farms Versus Forests

Shell has only one serious defence against
charges that the land would be better used
for villages and fruit and rubber orchards.
This is that only large firms such as itself
can muster the capital to undertake the
rapid and extensive reforestation which
the country needs so badly. This conten-
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“Shell agents in Chanthaburi are using both bribery and threats of
physical violence to induce villagers to vacate the land they are oc-
cupying so that the company can rent it from the government.
Warnings of forcible eviction by Forestry Department personnel
are commonplace and houses have been put to the torch...”

tion, however, is easily refuted. First, if the
type of reforestation in question leads to
further depletion of natural forest
(whether directly or indirectly), nothing is
going to be gained. Second, companies
like Shell are not planting forests, but
rather tree farms which have to be razed to
the ground every five or six years to be
profitable. Third, and most important, the
company's argument is based on the as-
sumption that to be practicable, reforesta-
tion must be undertaken for corporate
,m-nﬁ'f.44 If this assumption is believed,
then Shell’s claim that only eucalyptus
operations will be able quickly to blanket
the countryside with trees very likely fol-
lows. No multinational is going to find it
profitable at present to invest in com-
parable plantations of fruit trees, teak, dip-
terocarps, or variegated selections of
native species. But the assumption is false.
Indeed, rapid and ecologically and so-
cially responsible reforestation of large
areas in Thailand is far more likely to take
place outside the larger market economy
than inside. There is nd Thai precedent for
successful commercial replanting of any
kind, while community-initiated refore-
station and forest conservation undertaken
to benefit local livelihoods has been going
on for years (although virtually unnoticed
by officials), in village after village across
the (:ountr),f.45

Bribery and Violence

The tactics being used to push the Shell
scheme give perhaps the most damning
demonstration of the unwillingness of the
company to take proper responsibility for
its actions. While Bangkok-based Shell
executives press the Thai government to
grant the plantation project special privi-
leges as an investment which will benefit
the country, Shell agents in Chanthaburi
are using both bribery and threats of physi-
cal violence to induce villagers to vacate
the land they are occupying so that the
company can rent it from the government.
Warnings of forcible eviction by Forestry
Department personnel are commonplace,

houses havg been put to the torch, and sev-
eral villagers have been arrested on char-
ges of encroachment, resulting in a large
local demonstration.” According to Wi-
toon P.P. Charoen, of the Project for Eco-
logical Recovery, Shell have even set up a
boxing camp in the area to encourage gam-
bling; the more indebted the villagers
become, the easier it will be to buy them
off. Businessmen profiting from the land
speculation brought on by Shell’s initia-
tive have meanwhile not hesitated to make
their support of the project known. The
house of Chanthaburi’s governor was shot
up by unknown gunmen in February 1988
in what was apparently a heavy-handed
hint to him to drop his opposition to the
scheme.*” Through all this, Shell (Thai-
land) Managing Director Sarisdiguna Kit-
tiyakara continues to launch ad hominem
attacks against opponents of the project
from his office in Bangkok. “Environmen-
talist” objections, Sarisdiguna says, come
in reality from tapioca mill owners whose
raw-material source will suffer from the
new arrangement and from Thais who are
being “subverted™” by Western paper-pro-
ducing countries that feel threatened by
the prospect of a local paper industry.'j'8

Eucalyptus and the
Technocracy

Whatever its effects on rural life and eco-
systems, the drive toward establishing
large-scale commercial eucalyptus planta-
tions meshes beautifully with the current
views and needs of Thai elites. To a tech-
nocracy trained to concentrate on growth
in export income and chronically suscep-
tible to the blandishments of big business.
eucalyptus seems a perfect way of cashing
in the ‘underutilized resource’ of ‘de-
graded’ National Reserve Forest land.*
Special privileges have been granted to
several plantation operations by the Board
of Investment, and a law encouraging tree
plantations was passed in 1989.

To local businessmen, meanwhile, eu-
calyptus offers opportunities to make huge
profits and sometimes amass land into the
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I:lal'gain.Sn As in the case of the English en-
closures, the relatively ‘pure’ market
forces behind the eucalyptus boom also
find a willing ally in relatively feudalistic
elements, in this case the RFD, which re-
gards itself as the ‘owner’ or ‘steward’ of
about half the country’s land. Just as the
RFD once granted timber companies 30-
year logging concessions, it is now grant-
ing concessions to eucalyptus firms for the
same length of time — but at even cheaper
rates (rentis officially about US$ 1 per acre
per year). The RFD has even set up a spe-
cial office devoted specifically to promot-
ing commercial tree farms.

Best of all, by opening the way to tree
plantation companies, the government can
be seen to be discharging its responsibility
to “reforest the country” in the wake of the
January 1989 ban on commercial logging
(see Larry Lohmann, ‘Forestry in Thai-
land: The Logging Ban and its Consequen-
ces’, The Ecologist, Vol. 19, No. 2,
March/April 1989). In vernacular Thai,
eucalyptus farms are referred to as paa
yookaa (*eucalyptus forests’) or paa plook
(*planted forests’), and both the bureau-
cracy and the companies are making the
most of the implication that plantation
firms are engaged in some sort of conser-
vationist acli\fily.SI This conveniently ob-
scures the fact that logging concessions
and plantation concessions are merely
successive stages of the same process of
economization of land and forests that has
been deforesling the country for more than
three decades.””

Aid for Eucalyptus

Backing the eucalyptus boom is an im-
pressive international network of multina-
tionals, UN organizations, and bilateral
agencies working in roughly similar direc-
tions. As long ago as 1981 the Japan Inter-
national Cooperation Agency (JICA) set
up a trial eucalyptus plantation in north-
east Thailand to support research and
training in the field, and it has also funded
surveys and aerial photography for Na-
tional Reserve Forest management
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A villager in Nam Kham village in Roi Et
province points to where tractors cleared
secondary forest to plant eucalyptus. The
forest had been used by the local
community as a source of vegetables,
mushrooms and other forest products. The
local villagers blocked the tractors from
clearing the rest of the forest, which still
stands in the far background. (Photo:
Project for Ecological Recovery)

pians.i"' Japanese Official Development
Assistance, meanwhile, is considering
making a grant of US$500 million over the
next five years to the isan khio project in-
tended to ‘re-green’ the arid Northeast
using eucalyptus farms and other pro-
jects.”

No less important has been the support
of the World Bank, the United Nations De-
velopment Programme (UNDP), the UN
Food and Agriculture Organization (FAO)
and the World Resources Institute (WRI),
whose Tropical Forest Action Plan
(TFAP) focuses chiefly on the develop-
ment of industrial wood supplies for the
world market (see The Ecologist, Vol. 17,
No. 4/5, July/October 1987).>° Sharing
this focus are the FAO-coordinated Fore-
stry Master Plans (FMPs) now being
undertaken in dozens of Third World
countries with the help of UNDP, bilateral
agencies and the Asian Development
Bank.”® Thailand’s own FMP, to be laid
out over the next three years with support
from the Finnish aid agency, FINNIDA,
will probably be mapped out by the giant
Finnish consulting engineering firm Jaak-
ko Poyry Oy, which has been lobbying
Thailand to formulate such a plan for some
time, and whose record in both tropical
and temperate forest areas is largely one of
destructive commercial exploitation and
plantation promotion.”’ The Thai FMP’s
Terms of Reference, co-drafted by Mark-
ku Simula, who also helped formulate the
TFAP and has served both FAO and the
World Bank. sets aside more than 90 per
cent of the planning budget for forest in-
dustry-related matters. In a document of
more than 40 pages, less than half a page
is given to consideration of local, non-
market use of forests, and not much more
to conservation. The main thrust is to
“maximize the economic benefits obtain-
able through forestry development™
through “increased forest production’ and
the “development of other sectors”.>®

Such official international initiatives go
along way toward ensuring that, in the lan-
guage of Jaakko Poyry, “investments in
forestry programs and industrial projects
will prove viable.” First, they take on a
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lot of the planning, coordinating and tech-
nical costs that companies would other-
wise have to shoulder themselves. Second,
they strengthen official institutions which
can lend a hand to the wood and paper in-
dustries. Third, they provide political sup-
port and moral authority for the plantation
boom.

In a country where acronyms like
‘FAQ’, ‘UNDP’ and *“WRI" have great in-
cantatory value for officials, the ideologi-
cal backing supplied by such supposedly
‘neutral’ organizations is particularly im-
portant. FAO and the TFAP are mentioned
frequently by Thai bureaucrats and busi-
nessmen in their newspaper articles and
public relations documents justifying eu-
calyptus pianlations.( FAO scientific
papers, because of the way they organize
the data, tend to carry a built-in bias in fa-
vour of big business and against environ-
mental balance.

How FAO Defends Eucalyptus

Many observers view the eucalyptus de-
bate as one which mainly concerns the ag-
ronomic advisability of growing a certain
kind of exotic monocrop in tropical or
semi-tropical environments. It is not. At
issue is not only what eucalyptus does to
the water table, the soil, and other plants,
and when, but at least two further ques-
tions. One is what sort of social, economic
or political systems eucalyptus plantations
tend to encourage in particular circum-
stances. The other is the effect these sys-
tems will have on humans and their
environment in the longer term.

Thai villagers and environmentalists are
concerned about all three issues. In their

experience eucalyptus is not only a soil de-
grader but also a crop destroyer, depriver
of fodder. flattener of natural forests, dis-
possesser of land, destroyer of security,
creator of poverty and dependence, and
annihilator of the knowledge of future
generations about how to live on the land
in a community.

Among FAO forestry consuitants, this
kind of talk inevitably gives rise to accu-
sations of *bias’.®! The consultants con-
tend that village and environmentalist
criticisms of eucalyptus are unfair in at
least three respects:

» (1) The criticisms imply falsely that
all of the 600 species of eucalyptus
are environmentally or socially
harmful in all circumstances,

* (2) They unfairly single out the tree
on the grounds that it is an exotic and
that it depletes the soil over time if no
fertilizer is added. In fact, both of
these are also features of most
agricultural crops and ornamentals in
most plar:ts:s;.ﬁ'3

* (3) They wrongfully convict the tree
itself on the ground of the uses to
which it has often been put. Admit-
tedly, there have been some
problems, but if ‘qualified objective
personnel’ assess the ecological
merits of planting in each particular
case and the ‘overall needs of the
community are carefully considered
first, then the right decision will be
made.

The Fallacy of FAO’s
Arguments

Point (1) sets up a straw man only to knock
it down. Villagers and environmentalists
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are generally perfectly willing to concede
the merits of planting certain species of eu-
calyptus in certain environments and so-
cial settings. Their objection is to
eucalyptus as it is used in their locality or
country. While the great variety in the Eu-
calyptus genus may be an interesting aca-
demic topic, it is irrelevant to the social
and ecological issue in Thailand; commer-
cial interests there have already made it
clear that Eucalyptus camaldulensis is
their preferred species.

Point (2) also attacks a straw man. Thai
villagers and environmentalists do not ob-
ject to eucalyptus solely because it is an
exotic or because it depletes the soil. They
are not so ignorant as to believe that exo-
tics are always bad or that many of the
crops they plant, such as cassava and
maize (corn), do not also deplete the soil.
When they object to eucalyptus, it is be-
cause it is being used to do something ad-
ditional that cassava, corn, and rubber do
not do — replace communal forests, graz-
ing land and family farmland, and violent-
ly undermine the ecological basis of local
subsistence.

Point (3) is more interesting. It suggests
that in any particular location, (a) the sig-
nificant ecological characteristics of euca-
lyptus can be defined by ‘experts’ in an
unbiased way, (b) the ‘experts” are likely
to be better equipped to consider these
characteristics ‘objectively’ than the resi-
dents, and (c) ‘expert’ conclusions about
the ecological effects can be used equally
well by all sides in the debate, including
the community. All of these statements are
false.

To take them in order:

» (a) What are the ecological charac-
teristics of eucalyptus? Even the
form of the answer to this question
will depend on one’s outlook. An
FAO expert investigating biomass
production, for example, may look at
the ratio of water uptake to wood out-
put over short ]:’eriodﬁ.ﬁ5 Vandana
Shiva and Jayanta Bandyopadhyay,
on the other hand, look at rotal
biomass production (including fruits
and seeds, green manure, etc.) over
longerperiods.ﬁﬁ Both are presumab-
ly relying on replicable data, but the
picture they give of the tree will ob-
viously be completely different.
Even when considering precisely the
same topics, FAO experts and vil-
lagers and environmentalists tend to
choose different data sets and come
up with different conclusions, and
one data set may well be no more reli-
able than another. Finally, the value
placed on different ecological
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“The eucalyptus struggle is

only one stage of a much

longer and larger conflict in

rural Thailand between
economization on the one
hand, and livelihood and
environment on the other.”

characteristics will vary from re-
searcher to researcher. An FAO ex-
pert may speak as if a plant’s ecologi-
cal aspects and end-uses which sup-
port the modern plantation economy
are to be given a value equal to those
which nurture vernacular ways of
life.”" Thai villagers, on the other
hand, would regard this seemingly
‘even-handed’ valuation as having a
hidden slant in favour of the larger
market economy, since so few
eucalyptus products are locally use-
ful and so many useful to industry.

(b) It has become generally accepted,
even in ‘development work’, that
local people are likely to have much
more detailed information about
many aspects of the effects of a crop
or tree on their land and livelihood
than any outside expert. For ex-
ample, only local people know which
types of forest fodder make their
local breeds of animal happiest, and
what exactly these animals would be
deprived of by eucalyptus. Outside
experts suffer a severe handicap in
this respect even before they start,
since they will not be the ones af-
fected and so do not have the proper
motivation to examine the issue care-
fully. The time span considered by
local residents may also be longer
than that considered by outside ex-
perts interested mainly in short-term
production. None of this is to deny
that villagers’ closeness to the situa-
tion makes them ‘biased’. Rather, it
is to point out that the ‘experts’ dis-
tance from local nature-community
interactions, as well as from the ef-
fects of their work in the village or
the country over the long term,
makes them equally ‘biased’ —
though in a way most environmen-
talists would regard as much less
desirable.

(c) Insofar as ‘expert’ studies in the
FAO style are likely to be more ac-
cessible to and manipulable by
businessmen than by villagers, to ac-
quiesce to using them as the basis for
decisions is automatically to favour
eucalyptus plantations.

The Economization of Land

Like businesses everywhere, eucalyptus
corporations tend to feel that official agen-
cies should be doing much more for them.
In Thailand, corporations complain that
the government is not moving fast enough
to pacify trouble-making villagers and
streamline concession-granting proce-
dures. Many large companies also agree
with the World Bank — and with Thai vil-
lagers themselves — that land rights
should be granted to more farmers.%’ Cor-
porate and Bank reasoning, of course,
presumably differs from that of many vil-
lagers. Officials™ attitudes are probably
based on the assumption that the sooner
land can be bought and sold freely the
sooner it will become ‘economically pro-
ductive” and wind up in corporate hands.

The eucalyptus struggle is only one
stage of a much longer and larger conflict
in rural Thailand between economization
on the one hand and livelihood and envi-
ronment on the other. In this conflict the
eucalyptus tree itself may be destined to
play only a transitory role. An Australian
firm is now working on selecting and clon-
ing native Thai fast-growing trees for fu-
ture industrial monocrops, and Australian
research is also going forward on Acacia,
Grevillia and Casuarina species.T(] Envi-
ronmentally destructive plantations of na-
tive and exotic pines, meanwhile, are
increasingly visible in Northern Thailand
in watershed areas occupied by hill tribes,
as a source of paper pulp and raw materi-
als for Japanese chopsticks.” All such bi-
ological manipulations, however, are
likely to prove over time to be merely tech-
nical variations on an underlying econ-
omic theme.”> And it is local people and
their environment who will bear the cost.
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The Ecology of Sustainable Development

by
William E. Rees

As the term ‘sustainable development’ has been embraced by the political mainstream,
so it has been stripped of its original concern with ensuring future ecological stability. It
is no longer a challenge to the conventional economic paradigm but rather has become
another excuse for continued economic growth. True sustainability demands a radically
different economics which fully recognizes the processes and limits of the biosphere.

Since being popularized by the Report of
the World Commission on Environment
and Development (‘The Brundtland
Repon’),l the concept of ‘sustainable
development’ has inspired the enthusiasm
of people on all sides of the economy-en-
vironment debate. To some, sustainable
development is a long-awaited call for
political recognition of global environ-
mental decay, economic injustice, and
limits to material growth. It therefore rep-
resents an opportunity for humanity to cor-
rect an historical error and develop a
gentler, more balanced, and sjtable
relationship with the natural world.” This
view of sustainable development also
raises moral considerations such as the
need in a limited world for a more eq‘ui-
table sharing of the world’s resources.”
But other people read a different mes-
sage in Our Common Future. The World
Commission itself equates sustainable
development with “more rapid economic
growth in both industrial and developing
countries” on the grounds that “economic
growth and diversification... will help
developing countries mitigate the strains
on the rural environment, raise produc-
tivity and consumption standards, and
allow nations to move beyond dependence
on one or two primary products for their
export earnings."'ﬁl Accordingly, the Com-
mission indicates that “a five- to ten-fold
increase in world industrial output can be
anticipated by the time world population
stabilizes some time in the next century."5
To those who regard present levels of in-
dustrial activity as the root cause of global
environmental decline, the Commission’s
appeal for a “revitalization™ of economic
growth on this scale seems paradoxical at
best. Nevertheless. the power of the
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growth paradigm is not to be underes-
timated. As sustainable development is
gradually embraced by the political
mainstream, its meaning drifts ever further
from the ideal of ensuring a sustainable en-
vironment toward the seductive tempta-
tion of ensuring sustainable material
growth.

The Cultural Roots of Reality

A society’s understanding of ‘reality” is
profoundly affected by an elaborate set of
unconscious ‘facts’, unquestioned as-
sumptions, and entrenched beliefs. These
are derived ultimately from the shared ex-
perience of a people in the course of their
social evolution and are transmitted cul-
turally to each new individual as she or he
matures in that particular milieu. Such a
common philosophy or world-view
shapes every culture’s social relation-
ships, its political institutions, and the na-
ture of its economic enterprise.

The scientific or Cartesian world-view
that presently dominates western society
is characterized by a mechanical view of
the universe as “a vast machine, wound up
by God to tick forever, and consisting of
two basic entities: matter and motion™.

Modern economics owes much to this
scientific world-view. The founders of the
neo-classical school, impressed with the
spectacular successes of Newtonian
physics. strove to create economics as a
sister science; “the mechanics of utility
and self-interest™.” Consequently there is
now an entrenched view of the economic
process as “a self-sustaining circular flow
between production and consumption
within a completely closed system.” By
this perception, supply and demand func-
tions continually re-adjust to each other,
“everything... turns out to be just a pen-
dulum movement. One business ‘cycle’
follows another... If events alter the supp-

ly and demand propensities, the economic
world returns to its previous position as
soon as these events fade out.” In short,
“complete reversibility is the general rule,
justasin mechanics™.?

A mechanical economy operating in an
infinite universe raises the theoretical pos-
sibility of unlimited growth. Economic
planners seem to believe “not only in the
possibility of continuous material growth,
but in its axiomatic necessity“.g‘m
Accordingly, the annual increase in gross
national product (GNP) is still taken as the
primary indicator of national health. Rates
under 3 per cent are considered sluggish
but even 3 per cent implies a doubling of
economic activity in just 23 years.

It is important to note in the context of
sustainable development that capitalist
states depend on the expansion of their na-
tional economies to ensure that the poor
receive enough of the national income to
survive. Indeed, economic growth is a
major instrument of social policy. By sus-
taining hope for improvement, it relieves
the pressure for policies aimed at more
equitable distribution of wealth.

Ecological Reality

The emerging ecological crisis reveals
fatal flaws in the prevailing world-view.
Our mechanical perception of the bio-
sphere is dangerously superficial and our
continuing belief in the possibility of sus-
tainable development based on the
growth-oriented assumptions of neo-clas-
sical economics is illusory. “No amount of
ethical axiology, or legal, policy and tech-
nological engineering is going to solve
problems that are misunderstood.”" ' It fol-
lows that significant changes in sociocul-
tural beliefs, attitudes, and behaviour will
be required before sustainable develop-
ment acquires substantive meaning.
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From Environment to
Biosphere

If we are to gain a proper understanding of
the relationship between economy and en-
vironment, it is vital to recognize that the
objectification of the natural world is an
artifact of the Cartesian subject-object
dualism. In effect, the concept of the envi-
ronment as a ‘separate entity” is a human
invention,

The psychological consequences of this
invention are quite profound. By defini-
tion, ‘environment’ is its own pejorative,
alluding to whatever surrounds some other
thing of greater interest or value. Environ-
ment “diffidently declares itself to be pe-
ripheral, unimportant, not to be taken
seriously".'3 We may recognize the envi-
ronment as a source of resources and a sink
for wastes, but beyond that the natural
world is perceived as a mere static back-
drop to human affairs. By this perception,
the impacts of economic activity on envi-
ronmental processes are perceived to be of
little long-term consequence. Should
something go wrong, a simple retraction
or technological fix will set things right.

The reality is, of course, that the econ-
omy and the environment have always
been fully and inextricably integrated
everywhere but in the Cartesian mind. For
all its political and institutional sophistica-
tion, the human economy is *“fundamen-
tally directed toward a problem
encountered by all other species — the de-
pendence for life on materials from else-
where in the biosphere”.” Functionally
speaking there is only a single entity, the
biosphere, and humanity has always been
part of it.

The Thermodynamics of
Growth

The mechanical metaphor has inhibited
economic theory from acknowledging the
Second Law of Thermodynamics. This
omission is at the heart of our ecological
crisis. The Second Law states that in any
closed isolated system, available energy
and matter are continuously and irrevoc-
ably degraded to the unavailable state.'”
Since the global economy operates within
an essentially closed system, the Second
Law (the entropy law) is actually the ulti-
mate regulator of economic activity.

All modern economies are dependent on
fixed stocks of non-renewable material
and energy resources. The Second Law
therefore declares that they necessarily
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In thermodynamic terms all material
economic production is in fact
consumption and contributes to increasing
global entropy.

consume and degrade the very resource
base which sustains them. Our material
economies treat other components of the
biosphere as resources and all the products
of economic activity (that is both the by-
products of manufacturing and the final
consumer goods) are eventually returned
to the biosphere as waste. Thus, while we
like to think of our economies as dynamic,
productive systems, the Second Law states
that in thermodynamic terms, all material
economic ‘production’ is in fact ‘con-
sumption’. Any form of economic activity
dependent on material resources therefore
contributes to a constant increase in global
net entropy (disorder), through the con-
tinuous dissipation of available energy
and matter.® It follows that contrary to the
assumptions of neoclassical theory:

» There is no equilibrium in the energy
and material relationships between
industrial economies and the bio-
sphere;

= Sustainable development based on
prevailing patterns of resource use is
not even theoretically conceivable.

The thermodynamic interpretation of
the economic process therefore suggests a
new definition of sustainable development
which contrasts radically with present
practice: sustainable development is de-
velopment that minimizes resource use
and the increase in global entropy.
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The Special Case of Ecosystems

Ecosystems, like economic systems, de-
pend on fixed stocks of material resources.
However, the components of ecosystems
are constantly being transformed and re-
cycled throughout the system via food-
webs at the local level, and
biogeochemical cycles on a global scale.
In addition, evolution and succession in
natural communities tend toward greater
net order and resilience.

The material transformations and devel-
opmental trends of ecosystems thus ap-
pear at first glance to defy the entropy law.
Ecosystems are inherently self-sustaining
and self-organizing, and therefore contrib-
ute to a reduction in global net entropy.
The organizational property by which liv-
ing systems continuously produce them-
selves is known as aumpofesis.”
Autopoiesis is a product of the complex,
interdependent relationships and flows
linking the major components of the bio-
sphere. The structural integrity of these re-
lationships is therefore essential for the
production and maintenance of the partici-
pating components themselves.

Autopoiesis is related to the homeostatic
behaviour of the biosphere. Over geologi-
cal time, life processes have regulated the
physical environment of Earth so as to
maintain conditions favourable for life.'®
As a self-producing self-regulating sys-
tem, the biosphere as a whole exhibits an
important property of ecosystem dyna-
mics: through numerous positive and ne-
gative feedback mechanisms * ...[the
system] is in many respects self-genera-
ting — its productivity and stability deter-
mined largely through its internal
interactions”.

Autopoiesis is possible only because
ecosystems, unlike economic systems, are
driven by an external source of free energy
— the sun. The steady stream of solar en-
ergy sustains essentially all biological ac-
tivity and makes possible the diversity of
life on earth. Through photosynthesis, liv-
ing systems concentrate simple dispersed
chemicals and use them to synthesize the
most complex substances known.?’ Thus,
in contrast to economic systems, ecosys-
tems steadily contribute to the accumula-
tion of concentrated energy, matter, and
order within the biosphere. In thermody-
namic terms, photosynthesis is the most
important materially productive process
on the planet and it is the ultimate source
of all renewable resources used by the
human economy. Moreover, since the
flow of solar radiation is constant, steady
and reliable, resource production in the
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ecological sector is potentially sustainable
over any time scale relevant to human-
kind. Ecologic productivity is limited,
however, by the availability of nutrients,
photosynthetic efficiency, and ultimately
the rate of energy input (the ‘solar flux’)
itself. Ecosystems therefore do not grow
indefinitely. Unlike the economy, which
expands through resource conversion and
positive feedback, ecosystems are held in
‘steady-state” or dynamic equilibrium _Elaly
limiting factors and negative feedback.~

The Pathology of Economy-
Environment Relationships

The distinction between ecosystem equili-
brium and economic growth is significant
because human beings and their econ-
omies are now a dominant component of
all the world’s major ecosystems. Since
our economies are growing and the eco-
systems within which they are embedded
are not, the consumption of ecological re-
sources everywhere has begun to exceed
sustainable rates of biological production.
Nearly 40 per cent of terrestrial net pri-
mary productivity (photosynthesis) is al-
ready being used or co-opted by humans,
one species among millions, and the frac-
tion is steadily im:reasing.22
Over-harvesting, including species ex-
tinctions and the outright destruction of
whole ecosystems, may eventually under-
mine the autopoietic organization of the
biosphere and therefore its ability to pro-
duce the type of ‘environment” necessary
to sustain human beings. Moreover, the

destabilizing effect of over-exploitation is
exacerbated by pollution which impairs
the remaining productivity of ecosystems.
Unfortunately, modern economics is
uninformed by autopoiesis and has all but
ignored the major ‘downstream’ conse-
quences of po]lution.z"' Society therefore
receives few signals from the marketplace
that the very basis of our wealth is being
permanently eroded. At present, markets
do not even recognize such factors as nu-
trient recycling, soil building, atmosphere
maintenance, and climate stabilization as
resources. Thus, while market economics
can usually price the scarce material inputs
to manufacturing, it is virtually silent on
the value of biosphere processes. Not sur-
prisingly, it is these more critical process
resources that are becoming increasingly
scarce and there are no substitutes.

Consuming the Capital

Clearly, any human activity dependent on
the consumptive use of ecological resour-
ces (forestry, fisheries, agriculture, waste
disposal, urban sprawl onto agricultural
land) cannot be sustained indefinitely if it
uses not only the annual production of the
biosphere (the “interest’) but also cuts into
the standing stock (the ‘capital’). Herein
lies the essence of our environmental
crisis. Persistent trends in key ecological
variables indicate that we have not only
been living off the interest but also con-
suming our ecological capital. This is the
inevitable consequence of exponential
material growth in a finite environment.
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Viewing the decline of the biosphere in
the same light as rising standards of living
provides a novel perspective on at least
one source of our unprecedented wealth.
The intersecting curves reveal that
throughout the industrial revolution we
have been busily converting ecological
capital into economic capital. In short, the
global economy is cannibalizing the bio-
sphere.

This means that much of our wealth is
illusion. We have simply drawn down one
account (the biosphere) to add to another
(material wealth). It might even be argued
that we have been collectively impover-
ished in the process. Much potentially re-
newable ecological capital has been
permanently converted into machinery,
plant and possessions that will eventually
wear out and have to be rf;placed at the cost
of additional resources.”

Heilbroner has noted that the origin of
surplus in the era of industrial capitalism
“has gradually moved from trade through
tirect wage labour exploitation toward
technological rents, and that modern-day
pm!’ilsﬁconsisl of combinations of all
three.”™ We can now add a fourth profit
source to Heilbroner’s list; the irreversible
conversion of biological resources. (We
should note that the form of state capital-
ism practised in socialist countries differs
little in its ecological effect from the in-
dustrial capitalism of Western market
economies).

Human Carrying Capacity

For most species, carrying capacity is the
maximum population that can be sup-
ported indefinitely in a given habitat with-
out permanently damaging the ecosystem.
For human society. carrying capacity can
be defined as the maximum rate of re-
source consumption and waste discharge
that can be sustained indefinitely in a
defined planning region without progress-
ively impairi;‘nﬁg ecological productivity
and integrity.” The corresponding maxi-
mum human population is therefore a
function of per capita rates of resource
consumption and waste production (sys-
tem capacity divided by per capita de-
mand).

The deteriorating biosphere suggests
that human populations and the present
scale of economic activity may already ex-
ceed global carrying capacity. Many eco-
logical processes have been over-loaded
and the long-term dependability of certain
critical functions is in jeopardy. Indeed,
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“True sustainability requires that we recognize the reality of

ecological limits to material growth.”

we may not be far from absolute limits.

Through a thermodynamic analysis of
food production, Bryson has estimated
that about 900 square metres of cropland
are required to produce the average per
capita food energy req)uiremenls assuming
year round cropping.“7 With an average
growing season of only 180 days, each
hectare of agricultural land will theoreti-
cally support about five-and-a-half
people. The present world population den-
sity is about three persons per arable hec-
tare. Hence we are within one population
doubling of the *sunshine limit” to growth
and at present rates will reach that limit in
35 yf:ars.'8

These calculations make no allowance
for either resource degradation or techno-
logical advances. While such uncertain-
ties make predictions about food limits
hazardous, per capita grain progiuclion has
declined each year since 1984:%’ available
data on erosion and falling water tables
suggest “sustainable world food output is
now running well below consumption";m
and “the backlog of unused agricultural
technologies that farmers can draw on in
some countries is dwindling"."‘l

Another factor to consider is that the
closer we push the biosphere to its limits,
the more likely we are to reach critical
thresholds of unpredictable systems beha-
viour. Humankind cannot risk the desta-
bilization of major biophysical systems
from which there would be no recovery in
the short term (for example, large shifts in
historic patterns of climate). From the per-
spective of carrying capacity, persistent
negative ecological trends are clear sig-
nals that the present human population and
level of economic activity already threaten
to disrupt the very processes and relation-
ships which sustain us.

It should be understood that while
human society depends on many ecologi-
cal resources and functions for survival,
carrying capacity is ultimately determined
by the single vital resource or function in
least supply. (On the global scale, loss of
the ozone layer alone could conceivably
lead to the extinction of the human
species.)

Such considerations call seriously to
question the Brundtland Commission’s
route to sustainable development through
a five- to ten-fold increase in industrial ac-

tivity. Indeed, it forces a reconsideration
of the entire material growth ethic, the
central pillar of industrial society.

Sustainability in the Real
World: Living on the Interest

This analysis of the present pathological
relationship between environment and
economy and the implications of carrying
capacity for future development, repre-
sents a serious challenge to the central as-
sumptions of our economy and to our
present way of life. True sustainability re-
quires that we recognize the reality of eco-
logical limits to material growth and the
need to live on the interest of our remain-
ing ecological capital. Assuming that our
will to survive can overcome our natural
resistance to change, society must soon
come to accept the following principles as
guidelines on the road to sustainable de-
velopment.

» The economy is an integral com-
ponent of the biosphere. The future
of society is therefore wholly de-
pendent on our ability to restore and
maintain the self-producing structure
and functional relationships of the
biosphere (autopoiesis).

* The maximum sustainable level of
global material economic activity is
limited and depends on the condition
of the biosphere. Exceeding current
limits will reduce future potential in
proportion to the damage done to
biospheric productivity.

+ We must move from a society
oriented to satisfying the artificial
wants of a few to one committed to
satisfying the basic needs of all. Our
present economic system encourages
growth in consumption. By contrast,
sustainable development requires
that we minimize resource through-
put and the increase in global net
entropy.

» Harvest rates in the renewable
resource sectors must be limited to
average rates of production and not
be responsive to ever-increasing
market demand. Bottom line
economics encourages the liquida-
tion of ecological capital stock (fish,
forests, soil, etc.). By contrast, sus-
tainable development requires that
society lives on the ‘interest” of our
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ecological endowment. This is notan
option but an absolute necessity if we
are to have a sustainable future.

Rates of waste discharge must be
limited to the rate at which ecosys-
tems can absorb and degrade the
wastes. Significant processing
capacity generally exists only for
ecologically-benign organic waste
and nutrients.

In the case of carcinogens and similar
dangerous compounds zero tolerance
is warranted.

Society at large will have to pay the
true costs of goods ‘production’. In
general, market prices should reflect
producers’ costs for ecosystems
maintenance (e.g., soils manage-
ment). In other cases, an entropy tax
should be imposed to provide public
funds for common property systems
maintenance. (An entropy tax on fos-
sil fuels could be used to plant carb-
on sink forests to help stabilize at-
mospheric CO2 levels).”> Where
serious damage has already been
done, society may have to devote
substantial resources to ecosystems
rehabilitation. All this implies sig-
nificant increases in operating costs
and market prices.

As society makes the above adjust-
ments, special measures must be put
in place to ensure that the burden
does not fall unfairly on the poor. The
basic necessities for a decent life
must be affordable to all.

We must recognize that historic
levels of profits may not be com-
patible with sustainable develop-
ment. Resource corporations should
be required to demonstrate adequate
maintenance of the resource base
before declaring a dividend.

Global population control must be-
come an international priority. The
maximum sustainable human
population (global carrying capacity)
is a function of the nature of
economic activity, technological
sophistication and mean per capita
consumption (material standard of
living). All these factors are subject
to public policy adjustment. Any
population growth beyond the cur-
rent carrying capacity can only be
justified by improved technology or
be accompanied by a proportional
decline in living standards.
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New systems of national economic-
ecological accounts must be adopted
to monitor the biosphere.”

Remarkably, macro-economic in-
dicators such as GNP only monitor
income flows, not the state of
productive capital. Thus, “glowing
economic reports... are possible
when the policies that generate the‘m
are destroying the resource base”.”

The new indicators might include
Adjusted National Product (ANP),
“consisting of GNP with the social
and environmental costs deducted
from it, rather than added to it”.”"
Other accounts should monitor the
state of biologically productive as-
sets and key autopoietic processes
such as pollution absorption, nutrient
cycling, soils maintenance, radiation
balance, atmospheric regulation, and
primar?% production (photosyn-
thesis).”

In the absence of such accounts,
inter-regional trade obscures
people’s perception of their obligate
dependency on the biosphere. Im-
porting ecological goods and ser-
vices means importing carrying
capacity from elsewhere and en-
courages people to destroy their own
local ecosystems through
‘development’ at no apparent cost to
themselves. Many regions and na-
tions with excellent economic ac-
counts (for example, Japan) would
probably be unviable as isolated
ecological units.

Sustainable development requires
monitoring cumulative impacts and
defining development regions for
ecological accounting purposes. In
current practice ‘taking environmen-
tal factors into account’ usually
means that long-term ecological
productivity is ‘traded-oft” for short-
term economic gain. Thus, while in-
dividual developments are approved
on economic grounds, the cumula-
tive ecological impacts will even-
tually exceed regional (and global)
carrying capacity.

Seemingly under-developed
ecological assets in one region may
actually be performing vital func-
tions that are already being fully util-
ized by people elsewhere. This is
most evident when there are markets
for specific products but is less ob-
vious in the case of unaccounted vital
services.

Trade also has important implica-
tions for equity in achieving global
sustainable development. For ex-
ample, wealthy nations may import
non-surplus carrying capacity from
poor regions at great unaccounted

costs to the latter. This is the case
when the global financial system
compels developing nations to grow
cash crops for export on their best
lands at the expense of local staples
production. This leads in turn to
over-exploitation of marginal
agricultural and forest lands as im-
poverished local people struggle to
survive. Revised inter-regional
economic-ecological accounting
would help to internalize these real
cost factors into the terms of trade.

When the carrying capacity of a
given management region has been
reached, ecological factors must
necessarily over-ride economic con-
siderations. The next project cannot
be built. (If each nation or manage-
ment region achieves regional
ecological stability, the net effect
would be global stability. Converse-
ly, if most regions exceed their car-
rying capacities, global destruction is
assured).

Well-documented ecological trends
such as atmospheric change, forest
die-back and falling per capita food
production, indicate that we have al-
ready breached global carrying
capacity. Thus, even current levels of
economic activity are not sustainable
with present technology. Unless
benign alternatives are found, people
in the industrialized countries may
well have to lower their material ex-
pectations and even accept a decline
in standards to achieve global sus-
tainability .

Economic growth should no longer
be considered a basic element of so-
cial policy. Social justice and equity
considerations may therefore require
creative new policies for income
redistribution. We may even have to
move beyond paid employment as
the means of access to the basic re-
quirements of life to some other sys-
tem of entitlement.

Sustainable development will re-
quire significant restructuring of na-
tional economies in the developed
nations (for example in the
petroleum, automotive, and forestry
sectors). This in turn may require
new forms of social safety nets to
catch and retrain workers displaced
from ecologically unsustainable
employment.

Sustainable development re-intro-
duces equity and moral considera-
tions into global economic develop-
ment. The wealthiest 26 per cent of
the world’s population consume 80-
86 per cent of non-renewable resour-
ces and 34-50 per cent of food sup-
p]ies.r" In a limited world, reducing

the gap in living standards between
the rich and the poor requires that any
capacity for future material
economic growth be redirected to the
Third World. Forgiving international
debt, aid to rehabilitate tropical
ecosystems, and programmes to
develop ecologically appropriate
technology for-the developing
countries, are examples of strategies
the developed nations might imple-
ment to help redistribute global
wealth.

» Sustainable development represents
an opportunity to shift the emphasis
in development from quantitative to
qualitative considerations. We might
rediscover that development has
more to do with community relation-
ship, self-reliance and personal
growth than it does with increased
economic capacity.

» Socially sensitive interpretations of
sustainable development emphasize
the opportunity for a return to com-
munity values, local control over
resources, community-based
development and other forms of
decentralized government. This too
confronts the current trends toward
concentrated economic power and
centralized political decision-
making.

» Global sustainable development
demands the development of new
forins of international cooperation
and regulation to ensure acceptable
standards for ecological stability.
This is contrary to the current em-
phasis on competition, exploitation
of comparative advantage and
deregulation as means to stimulate
world economic growth.

« Sustainable development presents an
opportunity to eliminate the arms
race and free up the resources re-
quired for planetary rehabilitation.
Armaments presently consume a tril-
lion dollars or “more than the total in-
come of the poorest half of
hurna:mity".3

Conclusion: Difficult Path to a
Better World

Most discussion of sustainable develop-
ment in the socio-political mainstream
emphasizes the need to sustain economic
growth and assumes that we can *account
for’ the environment through greater effi-
ciency of resource use, improved technol-
ogy, better pollution control and wider use
of environmental assessment. Such in-
crementalism may constitute a necessary
first step but by itself would result in little
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more than a somewhat better dressed ver-
sion of the growth-bound status quo re-
quiring aminimum of adjustment by either
industry or individuals.

The evidence suggests, however, that
we may be fast approaching absolute
limits to material economic growth. We no
longer have the luxury of ‘trading-off’
ecological damage for economic benefits
if we hope to have a sustainable future.
The maintenance of global ecological in-
tegrity necessarily becomes our highest
priority and must be be taken account of in
every local and regional development de-
cision.

While the conceptual framework of this
paper merely stresses the obvious — a de-
pendent part cannot grow indefinitely
within a limited whole — the implications
of accepting this truism imply a profound
shift in societal values and attitudes, and a
significant restructuring of national and
global economies. On the positive side, the
attitudinal changes and policy responses
suggested have the potential to produce a
more politically secure, ecologically
stable and economically just global so-
ciety.,

Those who argue that this interpretation
is extreme and the suggested guidelines
for sustainable development are utopian
(or draconian, depending on your point of
view) have an obligation to refute the ana-
lysis. If the basic argument is sound, the
real utopians — dreamers of the im-
possible — are those who still support the
material growth ethic and maintenance of
our economic status quo.

This is an edited version of “The Ecological
Meaning of Environment-Economy Integra-
tion” prepared for the Ninth Commonwealth
Conference on Human Ecology, held at the
University of Edinburgh, 19-23 July 1989.
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The Environmental Destruction of the

Soviet Union

by
Zhores A Medvedev

For years, the extent of environmental degradation in the Soviet Union has
been hidden from the public. Glasnost, however, has revealed the growing
ecological crisis facing the Soviet Union. The radioactive contamination
caused by Chernobyl is but one example of the degradation caused by the
headlong pursuit of industrial expansion. Whole regions have been laid
waste by pollution and land degradation; river systems fatally disrupted by
dams and irrigation schemes; and the health of the public is declining.

For years, it has been an article of faith
amongst planners and scientists within the
Soviet Union that centrally planned
economies serve the interests of environ-
mental protection better than capitalist
ones. A textbook on socialism and the
environment, written jointly by Soviet,
Hungarian, East German, Polish and
Czech authors (and recommended for law
students in eastern bloc countries) main-
tains, for example:
“In bourgeois countries, where eco-
nomic and political power belongs to
the capitalist monopolies, damage
and destruction to favourable natural
conditions are the inevitable result of
scientific and technical progress.
Protection of the environment is sim-
ply incompatible with the very nature
of capitalism . . . In socialist countries
the rational use, conservation and
reproduction of natural resources as
well as a careful regard for nature are
one of the bases of the development of
productive forces and of improving
the wellbeing of the people, an inte-
gral element of economic activity and
culture,™
Until the Chernobyl disaster in 1986,
few in the USSR openly challenged that
view, Secrecy and government propa-
ganda ensured that there was no open
debate in the Soviet Union about environ-
mental issues — and that the debate that
did occur was confined to small groups of
concerned individuals. Censorship pre-
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vented the general media from disclosing
pollution statistics, even for non-toxic
substances. Pollution caused by the mili-
tary or nuclear industries was totally se-
cret. The levels of everyday operational
discharges of radionuclides from nuclear
power stations were also classified. The
methods of nuclear waste disposal and the
location of the waste facilities were (and
are) unknown. The Soviet people do not
even know where their uranium mines and
uranium enrichment plants are located.
Food contamination by pesticides, nitrates
or other chemicals remains unreported.
Although government institutions exist to
monitor the environment and to exercise
toxicological control over food, they are
subject to official secrecy. Unofficial
measurements are strictly prohibited.

A Degraded Nation

It took an industrial and environmental
disaster on the scale of the Chernobyl
accident to awaken the Soviet government
and alert the Soviet public to the extent of
environmental degradation within the
Soviet Union. Chernobyl forced the coun-
try to confront the truth: it was not socialist
planning that had delayed the ecological
crisis for so long, but the sheer size of the
country.

The devastation inflicted on the envi-
ronment can no longer be hidden. The
Soviet Union has lost more pasture and
agricultural land to radioactive contami-
nation than the total acreage of cultivated
land in Switzerland. More land has been
flooded by hydroelectric dams than the

total area of the Netherlands. More land
was lost between 1960 and 1989 through
salinization, changes in the water table,
and dust and salt storms than the total area
of cultivated land in Ireland and Belgium
put together. Amidst acute food shortages,
the total acreage of cultivated land has
declined by one million hectares a year
since 1975. The Soviet Union is losing its
forests at the same rate as rainforests are
disappearing in Brazil. In Uzbekistan and
Moldavia, chemical poisoning with pesti-
cides has lead to such high rates of mental
retardation that the educational curricula
in secondary schools and universities have
had to be modified and simplified.

Nuclear Pollution: The Urals
Accident

The first serious contamination of the
environment with radionuclides occurred
in the eastern Urals in 1957, when a nu-
clear waste storage site exploded. Thirty-
two villages are known to have been
evacuated permanently, and (in all proba-
bility) temporary evacuation took place in
many others. Several hundred square kilo-
metres of forests and agricultural land, in
addition to two large lakes, were severely
polluted, levels of strontium-90 reaching
up to 4,000-5,000 curies per square kilo-
metre (Ci/km?) in the most contaminated
areas (see Box, Summer dust
storms spread the contamination to the Ch-
elyabinsk and Sverdlovsk regions, causing
radionuclide levels to reach up to 4-8 Ci/
km? (150,000 to 300,000 Bg/m?®). By and
large, however, the authorities took mini-
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“Nuclear waste was emptied
into lake Karachai near the
town of Kyshtym. But the heat
of the radionuclides caused
the lake to begin to dry out.”

mal action, preferring to ignore the prob-
lem. Indeed, until recently, the extent of
contamination remained classified.

The Urals accident remained practically
unknown outside the affected regions until
1976 when 1 mentioned it briefly in an
article in New Scientist.> During the debate
which ensued, most nuclear experts ex-
pressed scepticism about the story. This
made me carry out more extensive re-
search, which resulted in a book, Nuclear
Disaster in the Urals, in 1979.> These
findings were later confirmed by a special
team of ecologists from the Oak Ridge Na-
tional Laboratory in Tennessee, who
compared satellite pictures of the area with
detailed maps of the same area before
1957.* In 1988, the Swedish Space Media
Network agency made a television film
about the consequences of the Ural nuclear
disaster which was based mainly on an
analysis of satellite photographs. Their
pictures clearly showed the contours of the
contaminated area, which was fenced off
and turned into a radioactive “ecological
reservation”,’?

The Soviet Ministry of Atomic Energy
did not officially acknowledge that the
accident had occurred until June 1989 —a
full 32 years after it had happened — when
a short official report was prepared for the
International Atomic Energy Agency in
Vienna.

On 8 July 1989, the Committee on Ecol-
ogy of the newly elected Supreme Soviet
of the USSR organized a hearing on the
Urals accident. [ was invited to discuss the
official version of events. The data pre-
sented at this hearing (the proceedings of
which were reported in the Soviet media
and are expected to be published in full)
indicate that the extent of radioactive
contamination in the Southern Urals was
even more serious than had been thought
— and that the accident at the nuclear
waste storage facility was not the only
source of contamination.

The available evidence now suggests
that contamination of the region between
the two large industrial cities of
Sverdlovsk and Chelyabinsk began in
1949, when liquid nuclear waste from a
number of nuclear plants was simply
dumped into the local Techariver. Eventu-
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The Chernobyl disaster caused widespread conta

e

mination in the Ukraine. More than 220

villages and rural settlements have already been abandoned and more than 600 villages
and towns were included in a programme of systematic decontamination. (Photo: TASS)

ally the river became so polluted that it was
necessary toevacuate those living along its
banks and to fence off the river. From 1952
onwards, nuclear waste was emptied into
lake Karachai near the town of Kyshtym.
But the heat of the radionuclides caused
the lake, covering about 10 km?, to begin to
dryout. By 1988, Lake Karachai contained
about 120 million curies of long-lived
isotopes—mostly strontium-90, caesium-
137, residual plutonium, etc. It has now
been covered by athick layer of concrete to
prevent wind erosion.

From 1955 onwards, high level nuclear
waste was stored in special concrete un-
derground tanks lined with steel. The
cooling system for the tanks was not prop-
erly serviced, however, and, on 29 Sep-
tember 1957, 80 tons of dried nuclear
waste in one of the tanks (which also
contained nitrate salts produced by nuclear
reprocessing) suffered a chemical explo-
sion which released 20 million curies of
radionuclides. According to the report, 18
million curies fell to the ground in the
immediate vicinity. But the remaining two
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million curies formed a plume about one
kilometre high which distributed radionu-
clides over an area of 15.000 square kilo-
metres inhabited by 270,000 people.

In the following year, some 10,700
people were moved from the most con-
taminated area, where the level of Stron-
tium-90 was higher than 3 Ci/km?, and ag-
riculture in the area was forbidden. In the
rest of the territory, various decontamina-
tion measures were undertaken, which,
with changes in farming practices, the
authorities claimed made it possible to
continue using the land, even in *hot’ spots
where there was more than 10-20 curies of
Strontium-90 per km? This would not
have been countenanced in many other
countries of the world.

Chernobyl

Chernobyl was an accident waiting to
happen. Badly designed, shoddily built
and poorly managed and operated, a disas-
ter at one of the Soviet Union’s nuclear
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power stations was inevitable — particu-
larly given the speed at which new stations
were being rushed into service, regardless
of the lack of adequately trained personnel
to operate them.

Even today, the full environmental,
agricultural and public health impact of the
accident is unknown. It is generally as-
sumed that the Post-Accident Report, pre-
pared by Soviet experts for the Interna-
tional Atomic Energy Agency in August
1986, gives a full account of the accident
and its aftermath, but this is not the case. At
the time the report was compiled, Soviet
officials did not themselves know the
exact level of radioactive contamination in
many rural areas, particularly outside the
evacuated ‘exclusion zone’. Shortages of
monitoring equipment and of qualified
personnel made it difficult to map the true
extent of contamination. It was only in
1989 that crude maps of the environmental
contamination from Chernobyl were fi-
nally published in the Soviet Union.

The Soviet authorities originally esti-
mated that the total fall-out of radionu-
clides within the Soviet Union from the
damaged reactor during the 10 days of the
graphite fire was approximately 50 million
curies. It is now obvious that this was an
underestimation. The high temperature of
the graphite fire and core meltdown (up to
2,300°C) caused volatile radionuclides
(predominantly iodine-90, caesium-134,
caesium-137 and ruthenium-103) to form
a high altitude plume, thus causing the
radionuclides to be distributed over the
whole of the northern hemisphere. Fall-out
over the Soviet Union consisted of non-
volatile and volatile radionuclides —
strontium-90 and plutonium being the
most serious because of their long half-
lives. In May 1986, about 200,000 km? of
Soviet territory were considered seriously
affected by radioactive fall-out withradia-
tion readings above the level of 2 millirads/
hour (mR/h).*

This information was only disclosed in
1989. Immediately after the accident, the
actual figures of external radiation and
environmental contamination were not
published. Moreover, members of the
public — and even research laboratories
which were not directly concerned with
the post-accident decontamination meas-
ures — were forbidden to use radiation
monitoring equipment. An exclusion
zone, from which the population was
evacuated, was set up within a 30 km
radius around the power station. People
were told that the size of the area reflected
a significant safety margin. Only gradu-
ally, due to restrictions on the sale of agri-
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cultural products in local markets,
roadblock controls, medical checks, and
dosimetric control of meat and milk col-
lected by slaughter houses and dairies in
various parts of the Ukraine, Byelorussia
and the Russian SSR, did it become clear
that a far more extensive area had in fact
been heavily contaminated.

Between 1987 and 1989, a further
150,000 people were evacuated from con-
taminated areas because they had accumu-
lated high doses of radiation through con-
tinued exposure to the fall-out from the
accident. One hundred thousand more
local people can expect to be evacuated
between 1990-1992, when they approach
the emergency permissible limit of accu-
mulated radiation. At least 60,000 people,
mainly young people and professionals,
left the contaminated areas without wait-
ing for compensation or official resettle-
ment. More than 220 villages and rural
settlements have already been abandoned
and more than 600 villages and towns were
included in a programme of systematic
decontamination.

Dangerous for Human
Habitation

In 1989, it was officially acknowledged
that an area of about 10,000 km? in various
parts of the Ukraine, Byelorussia and the
Russian SSR was contaminated with cae-
sium-137 to levels higher than 40 Ci/km?
and was considered dangerous for human
habitation. About 150 villages are now
waiting for the next wave of evacuation. In
some still-inhabited hot spots. levels of

radioactive caesium as high as 90-140 Ci/
km? have been found. The local popula-
tion, particularly children, are already
suffering adverse health effects.

A significant part of the heavily con-
taminated area is far from the accident site
— in some cases between 100 and 400
kilometres to the south-west, west, north-
west and north-east. The radioactive fall-
out here was caused mainly by rain which
fell during the period when radioactivity
was belching from the damaged reactor. In
1989, levels of caesium-137 registered
between 15 and 40 Ci/km? (50,000 to
1,600,000 Bg/m?) over some 22,000 km?.
According to western standards, soil con-
taminated with caesium-137 at levels
above 50,000 Bg/m? is unsuitable for agri-
culture, particularly for livestock farming,

Some reports indicate that about
100,000 km? of the European part of the
USSR still has levels of caesium-137 and
strontium-90 higher than 50,000 Bg/m’.
However, these rural areas, and even those
with contamination levels of above
500,000 Bg/m?, continue to be farmed
normally, although agricultural produce is
required to undergo special treatment.
According to the regulations, livestock
must be transferred to clean feeding about
two months before slaughter. Milk is used
only to make butter and cheese. Uncon-
taminated milk and other produce is
brought in from other areas. But because of
food shortages, violations of the rules are
common.

In Byelorussia alone, the loss of agricul-
tural production in 1989 due to Chernobyl
cost 700 million roubles. By 1989, the total
cost of the accident was officially (and

to some 150 million Bg/m2.

rendered the area a death trap.

A Radiation Death Trap

A Curie (Ci) is a measure of the number of disintegrations per second from one
gram of radium, which is equivalent to 3.7x10° disintegrations per second. One
Becquerel (Bq) is equivalent to one atomic disintegration per second. The 4000 Ci/
km? found in the areas most contaminated by the Urals accident is thus equivalent

Where fall-out occurs over pasture, one quarter of the radioactive iodine, caesium
and strontium deposited will, on average, become incorporated in the grass. A cow
will consume the grass from approximately 100m? every day — the equivalent of
a bale of hay. Under EC regulations, set after the Chernobyl disaster, the
maximum permissible levels of strontium in milk are laid down at 500 Bg/kg, and
3000 Bg/kg for other foods. The 150,000 Bg/m? found in areas some distance from
the Urals accident translates into levels in cow's milk 100 times the EC standard,;
for goat's milk, the levels are 250 times in excess; and for sheep's milk, 500 times.
Cheeses made from cow's milk would have been 150 times over the limit, and
those made from sheep’s milk 2000 times too high.

The 4000 Ci/km2 measured in the most contaminated areas would have I

Peter Bunyard II
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modestly) estimated to be I1 billion
roubles (about $20 billion). Half of this
sum is due to agricultural losses and ex-
penses. But a further 10 billion roubles are
still needed for resettlement and other re-
lief programmes. Approximately one mil-
lion people now live in areas designated as
‘permanent strict radiation control” areas.
The Ministry of Health has raised the
maximum permissible accumulated dose
(including that for children) to 35 rems
(under international regulations, the maxi-
mum permissible whole life exposure of
workers in nuclear plants is 25 rems).

Ecological processes will gradually
decrease the level of contamination (more
quickly for caesium-137 than for stron-
tium-90), but they will also spread the
contamination to other areas through ero-
sion, wind and other natural processes.
Radiological control over soil and over
agricultural produce from areas of heavy
contamination will continue well into the
next century.

The Impact on Health

Detailed information about the impact of
Chernobyl on human health and the health
of farm animals is still classified. There
have been reports of steep increases in
abnormalities among newborn farm ani-
mals. Six hundred thousand people who
have already been exposed to radiation
doses of between 10 and 200 rems will be
required to undergo frequent medical
checks until the end of their lives. In 1989,
38 per cent of this number were reported to
be in need of some form of medical atten-
tion, whether in hospitals, as outpatients,
or in sanatoria.” No details were given
about the nature of their health problems
and most medical information is classi-
fied.

Fishing in the Pripyat river and its tribu-
taries and in the northern part of the Kiev
reservoir has been forbidden since April
1986. Hunting and collecting mushrooms
and berries in the forests of southern
Byelorussia and the northern Ukraine has
also been banned indefinitely. In 10 re-
gions, radiological control of agricultural
produce is still in force.

The Devastation of Soviet Water
Resources

The enormous financial and ecological
costs of both Chernobyl and the earlier
Kyshtym disaster cannot be overstated.
However, in many respects, the contami-

nation they caused does not represent the
most pressing ecological problem con-
fronting the Soviet Union. Far more seri-
ous damage has been inflicted on the envi-
ronment by Soviet planners’ persistent
efforts to transform all the rivers of the
European and Eastern parts of the country
into complex hydropower stations and irri-
gation projects. The resultant ecological
problems affect not only rivers and lakes,
but also the Caspian, Azov and Black seas
and the plains of the Russian steppes.
Indeed, as a result of the pursuit of untram-
melled industrial growth, several major
geographical areas are either already in a
state of environmental crisis or on the
brink of disaster. Space only allows me to
to describe a few examples.

Lake Baikal

Lake Baikal is the largest body of fresh
water on earth and also the deepest. Its
ecological problems are not the most seri-
ous inthe Soviet Union, atleast in the sense
that the existence of the lake is not yet
under threat. But industrial development
around the lake — and particularly the
construction of a cellulose factory —
threatens the lake with irreversible pollu-
tion and serious damage to its valuable fish
and water resources.

Industrial development plans for the
lake failed to take account of local climatic
and environmental factors. Biological
industrial waste purification systems
which were probably quite effective in the
milder climate of Europe have proved
useless in the cold Siberian climate. In-
deed, they have failed to operate at all in
the winter. The water of Baikal is too cold
for effective biological purification and
there is little exchange of water between
the lake’s surface and its deeper layers.

Effective environmental pollution
measures would have made industrial and
urban expansion around the lake too ex-
pensive. Yet, the direct and indirect costs
of the ecological disaster now unfolding in
the area are likely to exceed the cost of all
the infrastructure built to date; future in-
dustrial development of the area is now
under review. But this is the only example
in the Soviet Union where ecologists are
likely to win the battle in the long run.

The Aral Sea

The Aral Sea, once the fourth largest lake
in the world, is now an ecological disaster
area. Itis disappearing. Between 1960 and
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1989, its level dropped by 13 meters and its
area decreased by 40 per cent, from 69, 000
km? to 39,000 km?. The disappearance of
the Aral Sea is predominantly due to the
increasing amount of water withdrawn
from two great rivers of Central Asia, the
Amu Dar’yaand Syr Dar’ya, to irrigate the
cotton fields of Uzbekistan.

When the government increased the
annual quotas of cotton produced from this
region, the acreage of cotton fields in the
Central Asian republics was increased and
fertilizers and pesticides were introduced
on a massive scale. The amount of water
withdrawn from the Amu and Syr Dar’ya
reached 132 km® in 1980. In 1987, about
7.6 million hectares were irrigated, often
using rather primitive methods which led
to secondary salinization. The long Kara-
kum Canal (it stretches for 1300 km west-
wards, ending in the Kara-Kum desert,
instead of in the Caspian Sea as originally
intended) is poorly built and more than half
of its water is lost by seepage into the sand.

The bed of the Aral Sea is now exposed
over an area of some 30,000 km?. It con-
tains nearly six billion metric tons of vari-
ous salts (sodium chloride, magnesium
sulphate, calcium sulphate and others).
Salt and dust are blown from the bottom of
the lake, forming clouds up to 100 km wide
which can be observed from space satel-
lites. The dust travels for miles: Aral salt
has been found in the Fergana valley (the
most fertile valley in Central Asia) in
Georgia and even in Arctic regions. It has
been calculated that between 40 and 70
million metric tons of Aral salt are dis-
persed in aerosol form annually by winds
and storms over an area of 200,000 km?
around the lake.?

All commercial fishing in the Aral Sea
(amounting to 49,000 metric tons in 1957)
has been lost. The natural conditions along
the rivers have deteriorated. Hay fields and
pastures have been destroyed, livestock
agriculture has declined. Of the 173 ani-
mal species which used to live around the
Aral and its delta, only 38 have survived —
and they are endangered.

There have been substantial climatic
changes, due in part to changes in humidity
as the lake has dried up. The summers have
become warmer and the winters cooler.
Spring frosts are common late in the year,
creating serious problems for farmers. In
1989, for example, cold winds brought
frost and snow to large areas of Uzbeki-
stan, Tadzhikistan and Kirgizia at the
beginning of May, normally a very warm
month. In some districts, 50 cm of snow
covered the fields. More than 500,000
hectares of cotton plants were killed, 70
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per cent of all fields sown with grain were
lost, and many vineyards, melon fields and
other crops were damaged, in addition to
millions of fruit trees. More than half a
million sheep were killed by frosts and
feed shortages.

The health of the population has suf-
fered gravely from the industrialization of
agriculture in the region. The massive use
of pesticides, particularly DDT, and the
protracted use of child labour in the cotton
fields, together with a deterioration in the
drinking water supply and the absence of
proper sewage and waste treatment facili-
ties, have increased the rate of infant and
child mortality (now standing at 50 to 60
per 1000 births). Epidemics and the fre-
quency of mental retardation in children
are also on the increase. Mortality from
hepatitis has risen dramatically, doubling
in the last decade in Central Asia.

In 1988, the government introduced a
special 20 year programme to save the Aral
Sea and to improve ecological and hygi-
enic conditions in the region. The pro-
gramme does not, however, address the
main problem — the need to diversify crop
production away from irrigated monocul-
tures of cotton. Nor does it provide the
funds required to put all the measures
listed in the programme into effect.

The Volga Basin and the Caspian
Sea

The Volgais Europe’s largest river and the
Volga basin is the cradle of the Russian
nation. It occupies 1.4 million km? or a
third of the territory of the European part of
the USSR. One quarter of the Soviet popu-
lation lives here (about 80 million people).
The water of more than 200 tributaries
flows into the Volga along its 3,700 km
course. The Caspian Sea, the Volga and
Ural rivers, and the other rivers that carry
water to the Caspian from the Caucasus
mountains have many unique fish species,
including 10 species of salmon and several
species of Russian sturgeon.

Although the Volga basin area is quite
flat, the river has been crossed by a string
of hydroelectric dams. The dams have
transformed the river into a string of stag-
nantand shallow reservoirs —the smallest
is Ivankovskoe, covering some 327 km?,
and the largest is Kuybyshevskoe, cover-
ing 6470 km? — with a total area of more
than 20,000 km?®. The eight dams on the
Volgaand the four dams on the Kamariver
produce nearly 40 billion kilowatt hours of
electricity per year. But ecologists now
argue that the true economic costs of the
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Harvesting wheat in Kazakhstan. The use of pesticides has led to widespread contamina-
tion throughout the USSR, with serious health effects for many local populations. (Photo:
Environment).

dams — incurred through the loss of agri-
cultural land, the resettlement of one mil-
lion people, the damage to fishing, the rise
of the groundwater table around the reser-
voirs and the decline in drinking water
quality — are far greater than the income
earned from their electricity output, cur-
rently put at some four billion roubles a
year.

The ecological problems caused by the
Volga ‘cascade’ (as the series of dams has
come to be known) have developed gradu-
ally. Many of them could have been pre-
dicted if planners had taken environmental
considerations into account. Eighty-five
per cent of the world production of stur-
geon is found in the Caspian-Volga sys-
tem, and it should have been obvious that
the construction of the Volgograd dam in
the lower part of the Volga would damage
fishing by interrupting the annual migra-
tion of Caspian fish to their upstream
spawning grounds. Artificial fish nurser-
ies were installed but they interrupted the
natural migration patterns of the fish, with
disastrous results. Pollution and the loss of

oxygen in stagnant reservoirs added to the
problem. Massive fish kills have occurred
every year from industrial pollution and
toxic waste. Pollution is also thought to be
responsible for sub-lethal damage to fish.
In 1984, 20 per cent of the sturgeon stock
was found to be suffering from muscular
dystrophy, causing a deficiency of eggs
(caviar) in female sturgeon. By 1987, 90
per cent of all sturgeon species had devel-
oped the disease and in 1989 the whole
population was affected. The same illness
has also affected beluga, carp and herring.

The reservoirs on the Volga have sub-
merged two million hectares of rich agri-
cultural land, mostly meadows. More than
2,000 villages and settlements have also
been lost. In addition, rising groundwater
tables have reduced the productive value
of large areas of remaining land, trans-
forming it into swamp. The increased agri-
cultural production that the irrigation was
meant to ensure has never materialized
because most of the arid areas in the lower
Volga basin are naturally saline, rendering
them highly susceptible to salinization if
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irrigated. It is reported that 700,000 hec-
tares of irrigated land have already been
lost to secondary salinization.”

Heavily polluted by accumulated
wastes from industry, chemicals from
agriculture and the discharge of poorly
treated or untreated sewage from numer-
ous cities and towns, the stagnant reser-
voirs of the Volga dams have become a
source of disease for both humans and
livestock. Indeed, it is no exaggeration to
state that decades of abuse have brought
the Volga to the brink of ecological death
— a man-made disaster that even the
Soviet media now calls an “ecological
crime”.

Water Pollution in the Ukraine

Even before Chernobyl, the Ukraine had
already suffered severe ecological degra-
dation due to hydroelectric dams. Five
dams cross the Dnieper. Only one of them,
the oldest at Zaporozh'e, has avoided
major ecological disruption, primarily
because it is a run-of-the-river dam and
thus has no large reservoir. All the other
dams required the flooding of very large
areas of rich agricultural land. Heavy in-
dustrial development in the Ukraine and
the growth of cities along the rivers
Dnieper, Dniester and Don have increased
the consumption of water to the extent that
less than half of the water flowing down
the Dnieper now reaches the Black Sea.
The Ukraine also has many nuclear power
plants, some of them intended for direct
central heating and situated very close to
cities (one is only two kilometres from
Odessa, the main Soviet port). Industrial
waste, untreated sewage and agrochemi-
cals have — as in other parts of the USSR
— heavily polluted the rivers. The fishing
value of the Azov Sea has been dramati-
cally reduced, to about five per cent of
1950 levels. About 4.5 million tons of fish
were lost due to pollution in the Azov Sea
from 1952 to 1975, with an estimated
value of two billion roubles.'”

Grim Prospects for the Black Sea

Fisheries in the Black Sea have also been
seriously affected by recent industrial and
agricultural development. The shallow
waters of the Black Sea coast have always
been famous for commercial fishing, par-
ticularly for sturgeon, herring, khasma,
and mullet. The Black Sea is the largest
anoxic marine basin in the world. Below
the layer of oxygenated surface water,

hydrogen sulphide builds up to very high
concentrations, with the result that only
the upper layer of the sea can support fish.
Below a depth of 200-300 metres there is
no oxygen. This makes the Black Sea ex-
tremely vulnerable to industrial pollution
and any disruption of fresh water supplies
(salinity is low in the top layer of the sea
and high in its deeper parts).

The extensive industrial development of
the Ukraine, the Crimea, and the eastern
parts of the Black Sea coast, combined
with poor waste management, have pol-
luted the Black Sea particularly badly.
Moreover, the withdrawal of water from
the Rivers Kuban, Don, Dnieper, Dniester
and Danube, partly for irrigation and
partly for hydroelectric projects (much of
the water is lost through evaporation) has
reduced the inflow of fresh water into the
Black Sea and triggered a dangerous proc-
ess of thinning its oxygenated surface
layer. Several international studies have
reported that the upper boundary of the
anoxic sulphide layer in the water column
has risen by 30 metres in the last 10 years."

The reduced flow of the rivers entering
the sea has also increased the intrusion of
salt water from the Mediterranean through
the Bosphorus, with the result that the
salinity of the surface water is also increas-
ing. New industrial projects (the Danube
dam, the Danube-Dniester canal and oth-
ers) are expected to reduce the fresh water
inflow still further. The prospects for
marine life in the Black Sea and for those
who live on its shores are grim indeed.

Official Indifference

Numerous decrees have been passed since
1960 to protect the environment. Few of
them have been implemented, however,
and where they have been, the legislation
has never been properly enforced. Where
new industrial projects over-run their
budgets, it is environmental protection
measures that are cut or shelved. State
pollution standards are not enforced and
the level of pollution in most cities is many
times higher than the official ‘maximum
permissible’ level. The government owns
all industrial enterprises: imposing fines
for violations of pollution standards thus
makes no sense because both the invest-
ment in anti-pollution facilities and the
payment of the fines come from the state
budget. And ifitis cheaper to pay the fines,
anti-pollution measures go by the board.
Nationalized in 1917, land and other
resources, including water, are considered
free commodities. This not only leads to
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waste but also means that industries are not
interested in the conservation of resources.
State farms, collective farms and individu-
als obtain irrigation water free of charge:
the result is that they have no interest in
installing proper drainage or in the more
efficient use of water resources. Hydro-
electric projects do not take account of the
cost of flooded agricultural land or forests.

Glasnost has exposed many of the prob-
lems caused by environmental misman-
agement and poor planning. It has also
revealed the extent of the damage inflicted
to date on Russia’s environment. But per-
estroika has not yet generated the means,
expertise and capital even to put right the
damage done. It has been calculated that
about 100 billion roubles of investment
($160 billion) are necessary immediately,
and 10 billion roubles annually, just to
reduce the contamination of air in urban
areas to officially permissible levels. But
the government currently provides a total
of about 10 billion roubles annually for all
environmental and ecological pro-
grammes.'” This makes it possible to
monitor ecological degradation but not to
reduce or reverse it. It is regrettable that in
the pursuit of the short-term benefits and
artificial comforts of a consumer society,
the eternal and most vital conditions of
human existence — clean air, clean water
and a renewable and balanced natural
environment — are systematically being
ruined.

This article is an edited version of a lecture
delivered as one of the ‘Una Sola Terra’ series
of lectures in Barcelona, October 1989.
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Export promotion in Ghana. International trade is largely requlated through GATT, the terms
of which are mostly dictated by the interests of multinational corporations and international

trade associations.(Photo: P. McCully).

International Trade and the Environment:

An Environmental Assessment of the General Agreement
on Tariffs and Trade

Steven Shrybman

The great majority of international trade is regulated under the General Agreement on
Tariffs and Trade (GATT). Although politicians and policy-makers are now proclaim-
ing the need for international co-operation on environmental problems, GATT is
currently being re-negotiated in a shroud of secrecy, and almost totally without refer-
ence to environmental considerations. The GATT agenda of promoting ‘free trade’
will have severe impacts upon national attempts to protect resources.

Perhaps the most significant dimension of global economic
activity is international trade. The value of world trade in 1987
was in excess of $6 trillion and it continues to grow, yet there has
been little, if any, effort to assess the environmental significance
of international trade and trade agreements.' In many developing
countries, where the impact of trade upon the environment is
already being keenly felt, trade represents more than 50 per cent
of GDP.?

The rules of international trade are embodied in several bi- and
multi-lateral agreements, of which the most important by far is
the General Agreement on Tariffs and Trade (GATT), which
covers approximately 90 per cent of world trade among nearly
100 countries.

Initially drafted in 1947, GATT is periodically amended by
complex negotiations that may span several years. The current
round of negotiations, known as the Uruguay Round, will con-
clude in December 1990. The result will be a comprehensive set

Steven Shrybman s Counsel for the Canadian Environmental Law Associa-
tion, 517 College Street, Suite 401, Toronto, Ontario M6G 4A2.
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of rules that will greatly influence global economic activity for
the next decade — the decade that will, from an ecological
perspective, be the most critical in human history.

In that it determines, to a large extent, the scale and character
of international resource exploitation and use, the new GATT
accord will have a considerable influence upon many of the
world’s most pressing environmental problems. In fact, it is
arguable that GATT may, to a greater degree than any other
international instrument or treaty. determine whether we will be
able to accomplish the sustainable environmental policies that
are necessary for the very survival of our species.

Yet GATT is being re-negotiated with virtually no considera-
tion of its environmental implications. The governmental insti-
tutions that have responsibility for trade negotiations have no
mandate to address environmental issues, nor the expertise to do
so. Environmental organizations are neither being consulted nor
being given an opportunity to comment on the various proposals
that are being advanced by their respective governments. In-
stead, participation is restricted to large corporations and trade
associations which pursue an agenda of economic growth, profit
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maximization and deregulation. The shroud of secrecy which
surrounds trade negotiations allows these objectives to be ad-
vanced in private and without regard to their environmental
consequences.

Yet as long as the environment remains an externality that is
ignored during the trade negotiation process, trade agreements
will often institutionalize principles that are at odds with, and at
times antithetical to, the objectives that are being pursued
through international environmental agreements. In the con-
frontations that will inevitably arise between trade and environ-
mental objectives, recent experience indicates that there is no
reason to be sanguine about the prospects of the latter prevailing.

Liberalizing Trade: Reducing Export Controls

The aim of the current GATT negotiations is to ‘liberalize’
international trade by reducing import and export controls, and
by eliminating ‘non-tariff” trade barriers.

With respect to export controls, Article X1 of GATT provides:

“No prohibitions or restrictions other than duties, taxes
or other charges, whether made effective through quo-
tas, import or export licenses or other measures, shall be
instituted or maintained by any contracting party on the
imposition of any product on the territory of any other
contracting party or on the exportation or sale for
export of any product destined for the territory of any
other contracting party” (emphasis added).

The environmental — and social — impact of such a
policy is likely to be far reaching. The ability to control the
export of resources is vital to any country seeking to estab-
lish conservation policies to protect indigenous resources.
This ability will be directly undermined by the easing of
exportcontrols. At the same time, limiting the right of nation
states to restrict the export of their resources will be of
greatest benefit to those developed countries that have
already co-opted the largest share of the world’s natural
resources, and which would like to ensure that they remain
freely and cheaply available.?

Particularly disturbing is the insistence that export restrictions
for agricultural commodities be abolished. Currently Article XI,
2(a) of GATT provides the following exception to the prohibi-
tion on export controls:

“Export prohibitions or restrictions temporarily ap-
plied to prevent or relieve critical shortages of food-
stuffs or other products essential to the exporting con-
tracting party” (emphasis added).

Of course temporary restrictions will be of little avail to relieve
chronic food shortages, but even this limited exception is in
jeopardy because the US has proposed that it be abolished.* Thus
countries would be precluded from imposing export restrictions
on foodstuffs no matter how great local deprivations.

Transnational corporations control “80 per cent of the world’s
land cultivated for export-oriented crops™, and “*80-90 per cent of
the trade in tea, coffee, cocoa, cotton, forest products, tobacco,
jute, copper, iron ore, and bauxite is controlled in the case of each
commodity by the three to six largest transnationals.” It is the
priorities of these corporations that are reflected in GATT and it
is under their influence that Third World countries are expanding
the production of cash crops for export at the expense of growing
crops that meet the needs of local people.®

The social impacts of such policies for the people of the
developing world are appalling. Less apparent, but probably
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even more destructive over the long term, are the ecological
consequences of such policies. By putting valuable agricultural
resources at the service of export markets, in countries that are
not self-sufficient in food, enormous pressures are created for
local peoples to over-exploit other resources simply to eke out
the barest existence.

Lifting Import Controls

A similartrade liberalization policy is being pursued with respect
to import controls. The objective of the present GATT negotia-
tions is:

“A substantial reduction or, as appropriate, elimination

of tariffs by all participants . . ."”

The reduction of import controls may undermine efforts to
establish or maintain tough environmental protection measures
and standards in both the developing and developed world. For
a country wanting to maintain stringent environmental stan-
dards, while not undermining the competitiveness of its domestic
industry, the choices are simple:

a) Establish import tariffs to offset pollution control
costs so that domestic producers will not be at a disad-
vantage when competing with imports from jurisdic-
tions without similar environmental regulation, or;
b) Subsidize the cost of environmental protection with
general revenues by underwriting pollution control
Ccosts.
Both of these options, however, are at odds with GATT which
explicitly limits the right of governments to implement tariffs,
and which prohibits the use of certain subsidies, and renders
others vulnerable to measures which will neutralize their im-
pact.*?

The only alternative for creating a ‘level playing field" that
does not violate the principles of liberalized trade, is the reduc-
tion of pollution control costs by de-regulation or by not regulat-
ing in the first place.' The failure of a government to regulate has
never been challenged as representing a subsidy, and there is no
precedent for such a complaint."

In fact, permitting polluters freely to appropriate common
resources such as air and water is probably the most common
form of ‘environmental subsidy’ and it can confer enormous
benefits upon its recipients. For developing countries, this insidi-
ous form of *subsidy’ often presents a critical opportunity to gain
a comparative advantage in ‘pollution-intensive’ goods. The
willingness to endure environmental and resource damage be-
comes the quid pro quo of attracting investment and earning
export currency. Developing countries desperate for economic
growth have been willing, or persuaded, to endure the environ-
mental, public and occupational health costs associated with our
most hazardous enterprises. Specific instances of hazard export
have been documented for the asbestos, non-ferrous smelting
and chemical industries."”” While quantification is difficult, a
study undertaken for the Brundtland Commission estimates that
in 1980 developing nations would have incurred over $14 billion
in pollution control costs if they had had to meet the environ-
mental standards then prevailing in the US."

The same dynamics have encouraged a flourishing trade in
hazardous waste. Disposal costs in some developing countries
are as low as $40 for wastes that would have cost as much as $250
to $300 to dispose of in the US." While efforts are presently
under way to negotiate treaties that would curtail the export of
hazardous waste, the measures that are being advanced through
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InJune 1988 both the US and Canada actively participated
in a world conference on ‘The Changing Atmosphere: Im-
plications for Global Security’. The final statement of that
conference begins with the unequivocal statement that:
*Humanity is conducting an unintended, uncontrolled,
globally pervasive experiment whose ultimate conse-
quences could be second only to a global nuclear war.”" To
avert this pending ecological catastrophe, the conference
recommended that global carbon emissions should be re-
duced by 20 per cent by the year 2005. Energy policies and
planning would therefore have to be fundamentally reori-
ented to favour energy efficiency and conservation.
Laterthatsame year, the Canada-US Free Trade Agree-
ment was ratified, enshrining, in the words of President Re-
agan, “an economic constitution for North America”. Unfor-
tunately, this new constitution entrenches energy and
other resource policies that are fundamentally at odds with
the policies endorsed by the global warming conference.
Under the terms of the Free Trade Agreement (FTA),
both countries forego, for as long as the Agreement stands,
the use of regulatory devices that could prevent the devel-
opment of fossil fuel resources for export. In addition,
subsidies for oil and gas exploration and development are
given special status under the Agreement and insulated
from attack under the trade protection laws of either

L it SRR

Free Trade Versus the Environment
The Case of the Canada-US Free Trade Agreement

country. Subsidies and other programmes intended to
encourage energy efficiency and conservation measures
are accorded no similar protection.

The first and already observable effect of the FTA has
been to prompt a new round of energy mega-projects in
Canada intended to serve US markets. Guaranteed access
to Canada’s energy resources will prolong the inefficient use
of non-renewable resources, forestall the imperative to
concentrate on energy conservation and efficiency, and
significantly increase carbon emissions to the atmosphere.

The FTA has fundamentally diminished Canada’s sover-
eign right to restrict the export flow of its resources. In the
words of the United States Trade Representative, the
Agreement assures an essential priority of US trade policy
— “secure supplies of energy at stable and reasonable
prices . . ." — by proscribing future “government interfer-
ence” in the trade of energy resources.

The restrictions engendered by the Agreement go far
beyond those setoutin GATT and obligate Canada to share
its resources with the US even when it may be rationing them
domestically, and no matter how severe the environmental
impacts of exploration and exploitation. Significantly, the
Canada-US Trade Deal has frequently been described as a
prototype for other bilateral and multilateral agreements.

Steven Shrybman

GATT to weaken controls on exports run counter to these
initiatives.

It is worth noting that the export of polluting industries to the
developing world is not perceived by GATT to be at all detri-
mental:

...t would not seem desirable for any country to adopt
measures designed to stem such flows of investment and
trade as might result from international differences in
pollution control norms.”"

GATT and Non-Tariff Barriers

By advocating the removal of export and import controls, the
goals of economic growth and profit maximization can be
pursued in a largely deregulated global environment. In the terms
of this agenda, environmental programmes or regulations are
seen as ‘non-tariff trade barriers” which have to be removed.
Examples include Danish waste reduction legislation (see box,
and proposed Dutch regulations concerning automo-
bile pollution control devices.

In North America, the Non-Ferrous Metals Producers Com-
mittee (NFMPC) has complained that a variety of federal and
provincial programmes intended to reduce emissions from, and
improve workplace safety in, several Canadian lead, zinc and
copper smelters constitute unfair trade practices. The NFMPC is
using a provision of the implementing legislation for the recently
concluded Canada-US Free Trade Agreement (FTA) to support
its case. The US Trade Representative has determined that there
is “a reasonable likelihood™ that their complaint is well-
founded.'®
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Should the NFMPC position prevail, Canada may well choose
to abandon these environmental programmes rather than face
retaliatory action. It was precisely this path that the Province of
British Columbia recently chose when it abandoned reforesta-
tion programmes to avoid heavy export taxes. Those taxes had
been imposed by Canada in response to US lumber industry
claims that the programmes represented unfair subsidies, not-
withstanding the fact that similar claims had failed to be borne
out. Rather than challenge the inconsistent rulings of the US
trade administration, Canada chose to avoid the disruption and
uncertainty of litigation and acquiesced in US demands."” It is
also likely that regulators will seek toavoid regulatory initiatives
that might be challenged as barriers to trade. For example,
Canada’s Department of Consumer and Corporate Affairs has
responded to Canadian concerns about irradiated foods with the
following:

“It is recognized that the labelling requirements of
Canada and the USA may need to be further coordi-
nated to avoid a potential non-tariff trade barrier.”"®

As trade negotiations take place, and are concluded, in private,
democratic institutions that are increasingly willing to respond to
public pressure to protect the environment, are circumvented. By
characterizing environmental regulation as a non-tariff trade
barrier, discussion can be removedto a less public forum, and one
more sympathetic to the interests of those opposed to environ-
mental regulation.

Global Harmonization

Another way in which trade agreements can undermine efforts to

The Ecologist, Vol. 20, No. 1, January/February 1990



establish environmental standards that reflect the priorities of the
communities that will live with them, is by harmonizing stan-
dards on a global basis. Angry at decisions such as Europe’s ban
on the importation of beef that is fed with growth hormones, the
US has included as part of its GATT agenda the global harmoni-
zation of health and safety standards." While the development of
an international consensus around environmental standards may
be a desirable objective, there are several reasons to suspect that
the agenda of ‘free trade’ is to lower environmental standards,
while placing the standard setting processes in the hands of
institutions that are less accountable to the community and more
amenable to corporate influence and control.

Again the Canada-US Free Trade Agreement offers an insight
into the nature of the corporate agenda. Chapters six and seven
of the FTA require the parties to harmonize technical and
agricultural standards. As part of the bargain, Canada agreed to
“work toward equivalence” with a risk-benefit regulatory model
for pesticide registration. This regulatory approach is opposed by
US and Canadian environmentalists and had, until the trade deal,
been successfully resisted in Canada where, compared to the US,
20 per cent fewer active pesticide ingredients and seven times
fewer pesticide products had been registered.

Current negotiations between the US and Canada on harmoni-
zation will significantly influence packaging-related standards,
workplace health and safety regulations and other matters that
have considerable environmental significance. Advisory com-
mittees have already been established to assist with those nego-
tiations, but as is true for present GATT negotiations, no environ-
mentalists are participating in these discussions, nor have they
been invited to do s0.??!

GATT and Environmental Protection

A review of GATT's instruments and associated documentation
confirms that the environmental dimensions of international
trade have been almost entirely overlooked. For example, the
word ‘environment’ is not used in GATT, and it would be
extremely difficult to argue that GATT rules should be read as
being subject to some overriding, and unarticulated concern for
the environment.”

In response to this criticism of GATT, it has been suggested
that Article XX of GATT establishes an environmental protec-
tion provision.” In particular, reference is made to Article XX (b)
which provides:

“Article XX (General Exceptions)

Subject to the requirement that such measures are not
applied in a manner which would constitute a means of
arbitrary or unjustifiable discrimination between coun-
tries where the same conditions prevail, or a disguised
restriction on international trade, nothing in this Agree-
ment shall be construed to prevent the adoption or
enforcement by any contracting party of measures . . .
necessary to protect human, animal or plant life or
health.”

There are of course a host of environmental and resource
conservation measures that would be very difficult to defend as
measures to protect human, animal or plant life. More to the
point, however, is the fact that there is no reported precedent
under GATT that invokes this provision to justify environmental
protection measures, nor was this provision intended for that pur-
pose.

Rather the legislative history of this provision makes it clear
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Environmental Legislation or Non-Tariff
Trade Barrier?

A recent decision of the Court of Justice of the European
Community illustrates the incompatibility of liberalized
trade and environmental protection, and it establishes an
unfortunate precedent.

At issue was a Danish waste reduction regulation that
required all beer and soft drinks to be sold in returnable ||
containers. As noted by the European Court, the Danish
regulations were “highly effective” and made no distinc-
tion between beverages manufactured or bottled domes-
tically and those imported to the country. Nevertheless,
other member states of the European Community ob-
jected, as did retail trade associations which complained
about the costs of establishing collection systems and
argued for the right to market non-refillable containers.

In considering the case, the European Court noted the
mandatory obligation established by the EEC treaty to
preserve, protect and improve the quality of the environ-
ment. It found the Danish regulations to be a bona fideand
successful effortto accomplish environmental objectives.

Even after taking these findings into account, the Court
found that Denmark had failed to satisfy the onus of
having to prove that its measures were “not disproportion-
ate to achieve a legitimate aim”. Acknowledging the fact
that no actual restraint of trade had actually arisen, the
Court reasoned that reuse regulations could be more
expensive for importers than for domestic producers.
The Court concluded:

“There has to be a balancing of interests be-
tween the free movement of goods and environ-
mental protection, even if in achieving the bal-
ance the high standard of the protection sought
has to be reduced”.

The Court found Denmark in breach of its obligations
under the EC.

that it was intended to protect “quarantine and other sanitary
regulations™.* Further, it is a fundamental tenet of legal interpre-
tation that the meaning and application of an agreement be
determined by the intent of parties at the time that it was
concluded or amended. Environmental protection was simply
not a public issue in 1947, when Article XX(b) was drafted, and
no effort has been made since then to amend the Agreement to
reflect contemporary priorities. It is simply not plausible to
suggest that environmental protection be left to a 40-year-old
GATT provision that was never intended, nor used, for that

purpose.

Conclusion

Policy support for the principles of environmental protection and
resource conservation can be found in a host of national and
international initiatives, and there is adawning recognition of the
need to integrate these objectives with economic policy and
planning. The final communique of the July 1989 Paris Summit
of the ‘Group of Seven’ most industrialized countries, devoted 8
out of 22 pages to addressing the “urgent need to safeguard the
environment for future generations”, and it noted that “environ-

? 25

mental protection is integral to issues such as trade . . .".
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It is apparent that if GATT rules are to work in harmony with
these objectives, the priority of environmental protection and
resource conservation must be made explicit and set out clearly
in the GATT agreement. But the conditions laid down will need
to go deeper than mere rhetoric. So long as the agenda of
liberalizing trade through deregulation is pursued, environ-
mental and resource management initiatives will continue to be
undermined. Alternative trade proposals must be created so that
trade can serve the objective of sustaining the biosphere, rather
than destroying it.
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environmental problems.” It should be noted that even this limited qualification
would not protect a subsidy that was intended simply to protect the environment,
reduce pollution or conserve resources. See: Agreement on Interpretation and
Application of Articles VI, XVI and XXIII of GATT, Article 11.

23. In the debate that took place in Canada concerning the environmental
implication of the Canada-US Free Trade Agreement, the Conservative Govern-
ment made repeated reference to Article XX of GATT. Even were there to have
been substance to this assertion, it would have been of little avail under the Free
Trade Agreement, because the application of Article XX did not extend 1o those
provisions of the Deal that were most problematic environmentally (Ch. 4 and
9).

24. See GATT, Analytical Index, Notes on the drafting, interpretation and
application of the Articles of the General Agreement, (3rd edition), Geneva.
116.

25. Summit of the Arch, ‘Economic Declaration’, July 16, 1989, 13.
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Alternative Development
for North and South

TOWARDS A THEORY OF RURAL
DEVELOPMENT, by G.V.S. De-Silva,
Wahid-ul-Haque, Niranjan Mehta, Md.
Anisur Rahman and Ponna Wignaraja,
Progressive Publishers, Lahore, Pakistan,
1988.

Towards a Theory of Rural Development
is a collection of studies which had pre-
viously been published separately by the
Dag Hammarskjold Foundation. The
study is a result of an investigation by a
team of South Asian scholars into precise-
ly what an ‘alternative development
strategy’ might mean for the rural areas of
their region. They endorse the five basic
characteristics of an alternative develop-
ment strategy laid down in What Now? An-
other Development (The  Dag
Hammarskjold Foundation, 1975). These
are that development should be need-
oriented, endogenous, self-reliant, eco-
logically-sound and shlould involve
structural changes in society.

The work on which the book is based
can claim to be historic as it was one of the
earliest and most detailed examples of the
theory and methodology which have come
to be known as ‘participatory action re-
search’, and which is now fashionable in
development institutions around the
world. With its practical focus on grass-
roots people’s actions and organisations, it
prefigured much of the new interest in
‘non-governmental organisations’
(NGOs) which has been one of the most
remarkable features of development
thinking in this decade.

The South Asian team was able to strike
arare balance between theory and practice
as the team members were eminent intel-

lectuals who were quite at home in the rari-
fied atmosphere of the UN system or
Western development institutions, but
who had never lost their empathy and con-
tact with the poor people in the countries
from which they came (Bangladesh, India
and Sri Lanka), and to which they often re-
turned. The result is a book which trans-
forms an interesting intellectual theory
into a compelling programme for social
and economic change.

The approach of the authors, whether in
Thailand, South Korea or their home
countries, was always first to get under the
skin of the people they were concerned
for, with the belief that these people had to
be the subjects, not the objects, of devel-
opment if the process was either to benefit
them or to be sustainable. The result is a
fascinating, detailed analysis both of the
broad trends happening in those countries
at the time, and of the most intricate social
and economic details of village life. This
sets the context for the specific people’s
movements with which they were con-
cerned: the struggles of Bhoomi Sena, the
‘Land Army’ of tribal peoples in the hills
near Bombay: the “spirit of diligence, self-
help and cooperation” of the Saemaul
Movement in rural villages in South
Korea; the Deeder Co-operative in Ban-
gladesh; and several others.

By meticulously observing the oper-
ations of these effective organisations,
which had had a positive impact well be-
yond the village level, the authors con-
struct their theory of rural development.

“Development is a process by
which one’s overall personality is
enhanced... Personality stands for
distinct identity, self-confidence,
creative ability, an ability to face
the world with poise, purpose and
with pride.”

For the poorest. this process normally
has to be initiated from outside, but it is
crucial that the initiator only provides
“help for analysis and understanding of
(the people’s) situation™ and does not tell
them what to do. In this way the people
gradually become aware of the forces
which limit and constrain them, and this
awareness generates both the will and de-
cision-making power to act: to seize land
that had been illegally sequestered, in the
case of the Bhoomi Sena; to save collec-
tively for production assets in the case of
the Deeder Co-operative. Taking action
generates skills, resources and confidence,
which provide the basis for further collec-
tive reflection, leading to further action or
an expansion of organisation or both. This
action-reflection cycle is one of the most
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distinctive features of this type of develop-
ment.

The detailed analysis provided by the auth-
ors, together with examples of the theory in
practice, mean that this book is important for
many people other than development theor-
ists. It could, in fact, serve as a handbook for
development practice, giving as it does much
detailed and hard-headed advice on project
design, organisation, implementation and
evaluation. Furthermore, this approach is not
Jjust for rural people in South Asia. Provided
that the socio-economic context is analysed
accurately and sensitively, there is no reason
why these techniques should not be applied
in cities as well as villages, in the North as
well as the South, indeed anywhere where
communities are afflicted by poverty, depri-
vation and despair.

Thus the means for resolving the trauma
of the world’s poorest peoples in the remo-
test country areas, could provide an im-
portant impetus to solving some of the
most intractable problems in the cities of
the industrial world. There is, of course, a
huge distance still to travel before the
prospect becomes anything like a signifi-
cant reality. But with this work in South
Asia seeds of change were sown. This
book is now an important chance to reap
some of the harvest.

Paul Ekins

Paul Ekins is Research Fellow at the School of
Peace Studies, University of Bradford, Brad-

ford, West Yorkshire BD7 IDP, UK. He is edi-

tor of The Living Economy (Routledge and
Kegan Paul, 1986).

Green Revolution:
Violence Against Women
and Nature

STAYING ALIVE: Women, Ecology and
Development, by Vandana Shiva, Zed
Books, London, 1989, £8.95/$15 (pb),
£29.95/$55 (hb).

Staying Alive grew out of Vandana Shiva’s
involvement with the struggles of rural In-
dian women over the last decade, struggles
which, as the author shows so thoroughly,
question the meaning of “a progress, a
science, a development which destroys
life and threatens survival.”

For centuries, the women of rural India
have provided food, fuel and water for
their communities by their systematic and
sustainable management of forest, land,
animals, and water resources. Develop-
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ment activities introduced by the West in
the last 20 years divide each of the func-
tions which these natural resources pro-
vide into separate, profitable activities,
such as tree farming, green revolution ag-
riculture and dairy farming, which are then
taken over from women by men. The dual
result of this reductionist development is
that the resources of nature are polluted
and exhausted; and women are impover-
ished and marginalized.

A physicist and philosopher, Vandana
Shiva traces Western models of develop-
ment and progress back to the origins of
modern Western science. The scientific
revolution in Europe transformed nature
from a vital, interdependent world into a
static and manipulable one — a machine
that could be taken apart and recon-
structed, and a storehouse of raw materi-
als to be mined and plundered. Using the
image of nature as female and science as
male, the architect of modern science,
Francis Bacon, exhorted science to wrest
nature’'s secrets from her breasts, womb
and bowels. The keystone in his over-
arching programme for science was to
compare nature to a powerful, elusive and
difficult woman — a highly indicative
metaphor given that he was writing in the
period of the European witch-burnings.
The method of scientific information
gathering was modelled on witch trials: in-
terrogation, torture and force.

Centuries later, the models of development
forced on the Third World by Western gov-
emments, multinational corporations and in-
ternational aid agencies are a form of
violence against nature and women, they “vi-
olate the integrity of one and destroy the pro-
ductivity of the other.”

Shiva tells the proud history of the Chip-
ko resistance movement among rural In-
dian women which was inspired by the
300-year-old story of Amitra Devi, who
along with more than 300 people was axed
to death trying to save their sacred trees by
clinging to them. The modern Chipko
movement is fighting against commercial
forestry in the Himalayas because it is de-
stroying local forests and water resources
by replacing forest with monoculture ‘tree
farms’.

Like the thousands of housewives and
mothers throughout the United States who
have mobilized to protest against hazard-
ous waste dumps and toxic chemical in-
dustries in their communities, the Chipko
women can find themselves at odds with
their husbands. In the US, these men often
work for the polluting industry and see
their wives as extreme and uncompromi-
sing. In India, the men work in the saw
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mills which have been set up to turn forests
into cash crops.

Shiva is especially effective in exposing
the fallacies of mainstream development
thinking. For example, Indian women
have been the primary food providers for
centuries. Traditional organic agriculture,
modelled on the natural cycles of re-use
and recycle, has integrated forestry and
animal husbandry with farming. Its meth-
ods have fed people and protected their re-
sources from erosion and exhaustion for
thousands of years. The modern ‘scientific
agriculture’ of the ‘Green Revolution’, re-
places renewable inputs from the farm,
such as manure, with non-renewable, haz-
ardous inputs from factories, such as pes-
ticides and fertilizers. It replaces women’s
work with the work of men and machines.
Such a revolution is neither ‘green’ nor
‘scientific’. It is rather a recipe for deser-
tification, soil and nutrient loss, water log-
ging, salinization, drought and famine.

Rural Indian women are “soil builders™;
Western male agriculture experts and their
colonized Indian male counterparts are, in
the words of Shiva, “soil predators™.
Women are displaced from working in
sustainable agriculture to become agricul-
tural labourers in cash crop plantations,
and work longer hours and are paid less
than men. This ‘revolution’ in agriculture
has aggravated the violence against
women already present within Indian so-
ciety. In the Punjab, the heart of the green
revolution, the number of female children
who are undernourished is higher than that
of undernourished male children. Dowry
violence against women is highest in the
Green Revolution region of northwest
India. This region was the first to use
amniocentesis for sex pre-determination
in order to kill female foetuses.

Staying Alive is a worldly, passionate
book written “to focus and pay tribute to
the leadership of millions of unknown
women in India struggling for a life.” The
introduction to the book, however, comes
off as condescending towards Shiva, while
praising her work. The writer acts as a
gate-keeper rather than a portal, constrict-
ing the reader’s interpretation of Vandana
Shiva’s ideas, lest they be taken as too
woman-identified and thus separate from
other struggles.

Patricia Hynes

Patricia Hynes is Director of the Institute on
Women and Technology, P.O. Box 338, N. Am-
herst. Massachusetts [JTOSP, USA. She is
author of The Recurring Silent Spring (Per-
gamon, 1989),

Analogy or Homology?

EVOLUTION WITHOUT SELECTION:
Form and Function by Autoevolution, by
A. Lima-de-Faria, Elsevier, Amsterdam,
1989, 372pp.

Lima-de-Faria has produced two original
and exciting books. Evolution Without Se-
lection is, in many ways, a natural exten-
sion of his earlier work, Molecular
Evolution and Organisation of the Chro-
mosome," and it develops in detail the im-
plications for evolution of his theory of
molecular evolution.

Evolution Without Selection is quite dif-
ferent from anything that has been pub-
lished by any other evolutionary biologist.
It is an idiosyncratic work which reflects
Lima-de-Faria’s very personal perspec-
tive on evolution, I believe that it will have
a very considerable and long-lasting in-
fluence on evolutionary biology.

The theory of ‘autoevolution” involves
aradically different analysis of several key
biological concepts, such as homology
(the similarity of structure in different or-
ganisms), which in 1971 was proclaimed
“the unsolvable problcm".2 Lima-de-
Faria makes the startling suggestion that
everything is homologous, and that we are
only dealing with degrees. He claims that
there is no superficial resemblance in na-
ture and illustrates his argument with a
series of plates showing that not only very
different organisms, but also inanimate
objects, generate similar patterns, and that
these are homologous in that they repre-
sent the products of principles laid down
in previous evolutions. My favourite illus-
tration is the familiar pattern of RNA tran-
scription where RNA molecules are
formed along the DNA axis, which is re-
markably similar to the pattern of a Christ-
mas tree. Lima-de-Faria points out that
they are similar because they are being
produced as a result of exactly the same
principles.

There are many biological patterns
which we attribute to the existence of the
gene which actually predated the gene: for
example, the basic shape of leaves and ani-
mal vertebrae are already found in mine-
rals. According to autoevolution, the
potential to produce the patterns found in
minerals and quasicrystals existed long
before genes arrived on the biological
scene. Hence the gene is not really ‘re-
sponsible” for the symmetries — it does
not create them, it only chooses between
them. If Lima-de-Faria is correct, the gene
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is a late-comer to evolution.

Lima-de-Faria develops the theme, fam-
iliar to readers of his earlier book, that
many biological systems which appear to
be chaotic at first examination, after more
detailed study turn out to be highly or-
ganised. A chaotic chromosome, he points
out, is open to selection but an organized
one is not. The more organized the chro-
mosome becomes, the less it can be af-
fected by external forces.

Finally, Lima-de-Faria compares his 75
central tenets of autoevolution with the
principals of Darwinism and Neo-Darwin-
ism. He reviews his position in a refresh-
ingly forthright style: “No selection,
selection is a term that must be banished
from evolution if its mechanism is to be
understood in strict physico-chemical
terms”’. Lima-de-Faria contends that “mu-
tation is directed™: that, in contrast to the
Neo-Darwinist assumption of randomness
at all levels, for autoevolution, order pre-
vails at all levels.

Lima-de-Faria argues that biological
evolution is a “terminal process, which has
been preceded by three autonomous evol-
utions”. These are the evolution of
elementary particles, the evolution of
chemical elements and the evolution of
minerals. Each of these evolutions fol-
lowed an order which was dictated by its
own rules and these canalized the sub-
sequent levels.

Lima-de-Faria also considers the role of
the gene and the chromosome in evol-
ution, the evolution of function, the im-
portance of recognition and self-assembly,
extinction, rates of evolution and organ-
ism-environment relations. He recognises
that the germ line and the soma barrier do
not exist in plants and many animals, and
therefore concludes that “embryonic de-
velopment and postnatal events create sol-
utions that evolution is obliged to use”.

Evolution Without Selection is a remark-
able attempt to elucidate the principles
which underlie organic form and it is a
stimulating and intriguing book.

David Lambert

David Lambert is at the Department of
Zoology, Evolutionary Genetics Laboratory,
University of Auckland, New Zealand.
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BOOKS DIGEST

Books which are covered in the digest may be given full-length reviews in
forthcoming issues.

» DEVELOPING AMAZONIA: Deforestation and social conflict in Brazil's Carajas
programme, by Anthony L. Hall, Contemporary Issues in Development Studies,
Manchester University Press, 1989, £25 (hb), 295pp.

This study focuses on the massive social and environmental costs of the Carajas pro-
gramme and concludes that there can be few lasting benefits to the inhabitants of
Amazonia from large-scale industrial projects of this type. Hall describes the growing
popular resistance to the Carajas programme and draws lessons from the Carajas
experience for both Brazilian and global tropical rainforest development.

« WORLD DIRECTORY OF ENVIRONMENTAL ORGANISATIONS: Third Edition,
A Handbook of National and International Organizations and Programs — Gov-
ernmental and Non-Governmental — Concerned with Protecting the Earth's Re-
sources, edited by Thaddeus C. Trzyna, California Institute of Public Affairs (PO
Box 10, Claremont, CA in cooperation with the Sierra Club and IUCN-
The World Conservation Union, Claremont CA, 1989, $35 (pb), 176pp.
The World Directory describes more than 2100 organizations in 218 countries, with
detailed profiles of international organizations, and listings of key national organiza-
tions.

« NITRATES: The Threat to Food and Water, by Nigel Dudley, Green Print, Lon-
don, 1990, £4.99 (pb), 118pp.

In the midst of much public concern in Britain over high levels of nitrates in drinking
water, this book claims to be the “first complete book for the general public on the ni-
trates question”. Dudley examines the implications of nitrates in food and water, their
effect upon rivers and seas and their contribution to the greenhouse effect, goes on
to look at present and future European and British government legislation, and con-
cludes with recommendations as to how agriculture can reduce its nitrate output.

« THE DIRECTORY OF APPROPRIATE TECHNOLOGY, edited by Rose Hea-
word and Charmian Larke, Routledge, London, 1989, £40 (hb), 317pp.
An incredibly wide-ranging and comprehensive source of references on organizations
and publications covering all aspects of AT thinking and action. It gives concise yet
instructive synopses of books and journals and explanations of the activities of the
groups listed.

« INTERNATIONAL RESOURCE MANAGEMENT: The Role of Science and Poli-
tics, edited by Steinar Andresen and Willy Ostreng, Belhaven Press, London and
New York, 1989, £30 (hb), 301pp.

This collection of contributions from scientists and policy makers is the result of a sym-
posium held in Norway in November, 1988, and analyses how science has influenced
and ought to influence political policies on pollution and renewable resource manage-
ment at a national and international level.

« ENVIRONMENTAL DATA REPORT: Second Edition, Prepared for the United
Nations Environment Programme by the GEMS Monitoring and Assessment Re-
search Centre in cooperation with the World Resources Institute and the UK De-
partment of the Environment, Blackwell Reference, Oxford and Cambridge (MA),
1989, £40 (pb), 547pp.

This catalogue of increasing pollution, disappearing species, multiplying numbers of
people, deteriorating health, and increasing resource use is the mest exhaustive work
of its kind. The data is mostly presented in the form of tables with some graphs, charts
and maps.

« ENVIRONMENTAL SCIENCE: A Framework for Decision Making (Second Edi-
tion), by Daniel D. Chiras, Benjamin/Cummings, Menlo Park CA, 1989, 531pp.
An interdisciplinary text book for students of environmental problems and their man-
agement. Chiras has collated a comprehensive collection of essays, discussions of
contentious issues (such as “Is outer space the answer to our population and resource
problems”) by environmental “luminaries”, summaries, suggested lists of further read-
ing, diagrams and illustrations.

Patrick McCully
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Letters

Clinging to Species
Longevity

Dear Sir,

| read with interest Vol. 19, No. 5, Septem-
ber/October 1989. First, a technical point:
the correct spelling, according to binomial
nomenclature, for our species is Homo
sapiens: italicized, capital H,.small s. In
reading through The Ecologist | found this
name spelled three different ways, two
alone in Alwyn Jones' review of your book
Gaia, the Thesis, the Mechanisms, and the
Implications.

Unfortunately, this murkiness with
regard to our species’ name — which |
hesitate to point out for fear of being cast
as a precious academic or backseat editor
— does not seem to be unrelated to a
broader murkiness with regard to ecologi-
cal thinking. As recent issues (for example
‘Towards an Ecological World-View', Vol.
18, No. 4/5, July/October 1988) are begin-
ning to make clear, the ecological move-
ment, whose eyes were once focused on
the relatively narrow political horizons of
environmental conservation, is now lifting
its gaze skyward to the vast universe of
philosophy. The potential for ecology to
reinvigorate philosophy — and as Denys
Trussel rather caustically points out, the
arts — is great. Such a merger of ecology
and philosophy could even bring about the
sort of planetary cultural renaissance — or
rather birth, since the likes of it have not yet
occurred on the surface of the Earth — im-
plied by the term ‘ecosophy’.

Recognizing Gaia as an immanent on-
totheological equivalent of the transcen-
dent God of the Middle Ages may not be a
particularly ‘happy formulation’ (see Arne
Naess, Vol. 19, No. 5) but Gaia nonethe-
less provides the basis for the revaluation
of human values, from financial to ecologi-
cal, from shallow and fleeting to rich and
deep, from national to planetary. Gaia, as
Jones correctly suggests, also provides
the basis for the much needed interdiscipli-
nary dovetailing of the sundered sciences,
together with the political realm of ethics
and the soteriological realm of praxis.

But let us not kid ourselves: there is a
price to pay for the deep ecological shiftim-
plied by the Gaia hypothesis. Too many
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are ‘New Agers', spoiled children bypass-
ing meat and vegetables to grab only the
sweetest desserts at the very nutritious
and carefully arranged Gaian buffet.

In this context, Jones' book review is
emblematic. After quoting Lovelock to the
effect that Gaia is a homeorrhetic entity
that may, if sufficiently ecologically
stressed, jump to a new steady state, “a
new stable environment where many of the
current range of species will be
eliminated”, Jones goes on to paraphrase
this very quotation with the subtle but
revealing gloss that a “new and gualitative-
ly different stability will be achieved with
few, if any, of the existing forms of life”.

It is this “if any” which warns us of Jones’
tacit desire (and he is not alone) to exag-
gerate the role of Homo sapiens within
geophysiology; the implication, also en-
countered in discussions of the biological
effects of nuclear war, is that we human
beings have it within our destructive power
to annihilate all known life forms — that we
can, in a word, kill Gaia. This is exaggera-
tion, ecological sensationalism, a New Age
conceit par excellence. Gaia the goddess
differs from her ontotheological progenitor,
the male Judeo-christian monotheistic
deity, precisely in the fact that she is im-
manent, palpable, the real-world heiress
who survives when the platonic tale of two
worlds is revealed as a comforting but ul-
timately dream-based fable: God, like art,
is dead, but the goddess, in all her non-
human glory, lives.

Jones, like so many well-meaning
ecological thinkers, wants to have his cake
and eat it too. Citing Lovelock’s claim that
the primary dangers of Chernobyl and
ozone depletion consist of a slightincrease
in cancers in white people living in the
northern temperate zones, Jones feels
“disquiet” and wonders in print whether
“most, if not all, life forms are susceptible
to abnormal levels of radioactivity in the en-
vironment? And could there not be a point
beyond which Gaia would be unable to
cope with such excesses?”

Such sentiment resembles feelings in-
spired by the one-to-one astrological rela-
tion in medieval cosmology of the small
world of man to the great world of the
heavens:ifincreased levels of radiation, as
Jones presumably thinks, can harm, even
kill a human, might not it do the same to
“Gaia"? In fact, Gaia, the biosphere, is not
human: she is much more. We are one only
of some 30 million species, all of whose an-
cestors inhabited and evolved in a
planetary environment with little atmos-
pheric oxygen and therefore no ozone
layer protecting them from radiation.

Although the great and difficult topic of
relating philosophy and Gaian ecology has
only been broached here, let us conclude
with the caveat that we should be on our
guard when confronted by grandiose — if
covert — identifications of the nexus of life
forms on planet Earth with the single and
(future ‘historians’ will probably deem) un-
spectacular species Homo sapiens.

It is not even clear that Gaia is an
‘organism’, let alone an entity to be
cavalierly identified with the biological

status of a mortal animal. In fact, Gaian
theory is relentlessly Copernican in that it
continues the decentering begun with the
decline of geocentrism to the point where
we can no longer — with philosophical love
of truth — bear to consider ourselves, from
the Gaian standpoint, as a chosenspecies.

Humans are neither the heart nor the
brain of the body ecologic. The remarkable
destabilizing | see in articles such as those
of Jones is less the one done to the
planetary environment by human technol-
ogy than the one done to the pride of an or-
ganism who has released his hold on
individual immortality but clings all the
more desperately to the illusion of species
longevity.

Yours faithfully,
Dorion Sagan
P.O. Box 671
Amherst

Massachusetts P10044{0671
USA.

Alwyn Jones Replies:

The convergence of philosophy and ecol-
ogy, for which Dorion Sagan convincingly
argues, must mean the rejection of
anthropocentrism not its reinforcement.
Far from being the “spoiled children of the
New Age’", the adherents of the deep
ecological approach seek to integrate
humanity into the interconnected web of
life which is Gaia.

Such detachment from its assumed
position at the centre of the stage gives the
species a viewpoint from which it can
reflect on its own hubris. Whatever Sagan
claims, it is indisputable that Homo
sapiens, or more particularly its industrial
‘sub-species’, Is unique among species in
its apparently unlimited appetite for
destructiveness. | did not intend to give the
impression that Homo sapiens could ‘kill’
Gaia in any ultimate sense, but it is no ex-
aggeration to say that Gaia “as we know it
now" could succumb to our demonical
ways. This is not ecological sen-
sationalism: it is a realistic appraisal of the
activities of a single species whose
‘ingenious’ attempts to attain mastery over
nature for its own benefit are now so
patently counterproductive.

| fail to see how Sagan can assert that
the ‘illusion of species longevity” is the
driving force which fuels the ecological
concern of those of us he has labelled as
the “spoiled children”. Indeed it is not just
our longevity which is at stake, but that of
all those other forms of life which comprise
Gaia. Countless thousands of species
have already been eliminated as a result of
our actions, and the process is continuing.
The crucial issue is therefore a moral one.
Do we not have a responsibility to ensure
as far as we can that all existing forms of
life, including our own, subsist until Gaia
decrees the end of our respective allotted
spans?

If we accept this contention it should be
incumbent on us to so arrange our ac-
tivities that there is the minimum of inter-
ference with the rhythms and patterns of
the Gaian world. Whether Sagan likes it or
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not, the fate of Gaia in its present, but not
of course ultimate, form must depend on
the success with which Homo sapiens can
reverse the anti-Gaian tendencies which it
has itself created.

Sagan’s letter is not easy lto read. Its jar-
gonesque style, and excessive use of
metaphor, serve more to mystify that eluci-
date. But his disparaging remarks about
the motives of some of those who seek to
improve the world are clear enough. Such
divisive thinking is nothing short of invid-
ious at a time when concerted action on the
part of the whole species is necessary if we
are to avert the threat of impending eco-
logical catastrophe.

Yours faithfully,
Alwyn Jones
Keftom House
Gwaelod-y-Garth
Cardiff

Wales

Change as a Pathology

Dear Sir,
| always look forward to reading your ar-
ticles on the current state of the environ-
ment. However, | do not think that Edward
Goldsmith's article, ‘Gaia and Evolution’
(Vol. 19, No. 4, July/August 1989), fits this
description. The subject matter of this ar-
ticle belongs more to the forum of a maga-
zine such as Environmental Ethics.
Having read ‘Gaia and Evolution’, |
should like to query the degree of em-
phasis it places on the homeostatic aspect
of Gaia. The process of change appears as
a pathology. The logic of this article implies
that we are all the result of a number of life
processes gone wrong. The definition of
evolution, however, is ‘a process of devel-
opment'. If Gaia were in a state of perfect
homeostasis the world would never have
developed beyond the state of primaeval
bacteria.

Yours faithfully,

Susan Feingold D.Sc.
13 Hashoshanim Street
Tivon 3600

Israel

Marxism in Ecotopia

Dear Sir,

Robyn Eckersley’s suggestion in ‘The
Road to Ecotopia? Socialism Versus Envi-
ronmentalism’ (Vol. 18, No. 4/5, July/Oc-
tober 1988), that Marx's views are
inherently anti-ecological is based on a
misunderstanding or misrepresentation of
Marx’s thought.

Eckersley accuses Marx of “human
chauvinism” and of being “unashamedly
anthropocentric”, and contrasts this unfa-
vourably with John Muir's biocentric ap-
proach. According to Eckersley, Marx did
not recognise the “intrinsic value of non-

human phenomena”. This allegation, how-
ever, is based on a gross misunderstand-
ing of Marx’s labour theory of value. For
Marx, the economic value of a commodity
is determined by the quality of human la-
bour it embodies, measured in “socially
necessary labour time”. When Marx spoke
of the value of a commodity he was refer-
ring to its exchange-value and not its de-
sirability or merits. Similarly, any product
which fulfils somebody’s need is, by defini-
tion, a use-value, again without implying
anything about its desirability or merits. For
example, a nuclear missile, like any other
commodity, is both a use-value and an ex-
change-value. But this hardly means that
Marx would have praised it as being mo-
rally desirable and as having a high intrin-
sic worth!

Eckersley claims that: “According to
Marx, the key process creating value is la-
bour. Nature (often referred to as the ‘ex-
ternal world'), on the other hand, is value
free, it makes no normative claims upon
us, itis a raw material to be bent and trans-
formed as an instrument of human labour.
It is thus valueless until such time as
human labour (and its extension, technol-
ogy) has acted upon it. Nature therefore
has no intrinsic worth”. This is a very crude
distortion of Marx's views. Marx certainly
argued that since nature is not the product
of human labour it therefore has no intrin-
sic exchange-value, but he certainly did
not mean by this that nature is utterly
worthless and should be subjected to un-
bridled human exploitation!

To imply that Marx’s concentration on
human and social issues means that he did
not care about the impairment of nature is
just as absurd as arguing that Muir's con-
centration on environmental issues means
he did not care about poverty and injustice.
As a witness to the havoc wrought on the
working masses by the industrial revol-
ution, it is understandable that Marx
devoted his energies to developing a de-
vastating critique of capitalism and to radi-
cal political activity, just as it is
understandable that Muir, in quite different
surroundings, chose to concentrate on en-
vironmental issues.

As a philosophical materialist, Marx saw
humanity as the highest product of natural
evolution. Humanity must have some form
of intercourse with nature in order to sur-
vive, and this should be organized as ra-
tionally as possible. Marx and Engels
prided themselves on their scientific ap-
proach and their views largely reflect the
materialistic science of their time. Engels,
however, made a crucial distinction be-
tween mechanistic materialism and his
own, and Marx's, dialectical approach. The
essence of the dialectical method is to ap-
prehend the real world in its concrete inter-
connections. Engels also referred to
motion as the “mode of existence of mat-
ter". These two elements — the interre-
latedness of everything and ceaseless,
dynamic motion — are two of the central
themes of the new physics and the holistic
paradigm (and also of Eastern mysticism!).
Inthat respect, therefore, Marx and Engels
went beyond the constraints of the scien-
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tific views of their day.

Fritjof Capra also draws attention to the
holistic elements in Marx’s outlook. In The
Turning Point, he quotes the following pas-
sage from Marx's Economic and Philoso-
phic Manuscripts of 1844: “The worker can
create nothing without nature, without the
sensuous external world.” Capra com-
ments that: "“Marx’s view of the role of na-
ture in the process of production was part
of his organic perception of reality... This
organic, or systems view is often over-
looked by Marx's critics, who claim that his
theories are exclusively deterministic and
materialistic. In dealing with the reduction-
ist economic arguments of his contempo-
raries, Marx fell into the trap of expressing
his ideas in ‘scientific’ mathematical form-
ulas that undermined his larger socio-pol-
itical theory. But that larger theory
consistently reflected a keen awareness of
society and nature as an organic whole”.
Given Capra's generous appraisal of Marx,
it is difficult to see how Eckersley comes by
her notion that he dismisses Marx as “ir-
relevant”.

Eckersley criticizes the traditional pic-
ture of communism as a “technological
dream world", which she says will “inevit-
ably serve to alienate and enslave the
masses, whilst at the same time undermin-
ing our biological support system”. How-
ever, there is no question that advanced
technology has a tremendous liberating
potential — it is its misuse that should be
criticized. Virtually all of the early Marxists
made the mistake of regarding the techni-
cal-economic infrastructure of monopoly
capitalism as ‘neutral’ and as providing a
sound ‘material base’ for socialism. The
factis that in the long term small-scale pro-
duction, soft technology and qualified
growth will prove more efficient, environ-
mentally acceptable and less alienating.

The relations of production of ‘advanced’
capitalism — extensive divisions of labour,
a hierarchy of technical and managerial
‘experts’ and excessive materialincentives
— are also far from neutral. What is re-
quired is a gradual shift in emphasis from
competition to cooperation in every sphere
of life and this is only possible by extend-
ing democratic participation at every level
and by inculcating a new social (and even
planetary) consciousness to replace the
prevailing individualistic and materialistic
consciousness.

Eckersley makes it clear that she is
against laissez-faire capitalism, but des
not specify in any detail what her ‘ecotopia’
will look like, nor does she indicate a strate-
gy for acheiving it. But perhaps she would
agree that popular struggles and cam-
paigns on every front — social, cultural,
political, economic and environmental —
are of crucial importance in the move to a
sustainable society and that this goal will
be promoted by the broadest possible co-
operation between different groups.

Yours faithfully,
David Pratt
Regentesselaan 33
2562 CM The Hague
The Netherlands

39



Conferences, Courses and Events

ARE YOU INTERESTED
IN PROTECTING THE
ENVIRONMENT?

If so, then contact BTCV now.

BTCV, Britain’s leading practical
conservation charity, organises
over 600 working holidays each
year, carrying out vital
conservation projects throughout
the country.

Make your contribution to the
protection of the environment, write
for a free brochure today.

BTCV, Room E, 36 St. Mary's
Street, Wallingford, Oxon, OX10

CENTRE FOR
ENVIRONMENTAL
MANAGEMENT AND
PLANNING (CEMP)
CONFERENCE AND TRAINING
PROGRAMME
4-10 March 1990: Workshop on
Environment, Tourism and Development
— An Agenda for Action, to be held in

Malra.

1 July - 21 September 1990: Fifth Intensive
Training Course on Environmental Impact
Assessment and Management, to be held at
the University of Aberdeen.

8-21 July 1990: Eleventh International
Seminar on Environmental Impact
Assessment and Management, to be held at
the University of Aberdeen.

Contact Pearl Allan, Conference
Secretary, CEMP,48 College Bounds, Old
Aberdeen, ABY TFX. Tel: D224 272450]

FREE PROMOTION OF
ECOLOGICAL EVENTS

IXIA is operating a nationally
promoted scheme whereby Events
of Registered Organizations are
included Free of Charge.

Please send your programme for
inclusion and we will send you
registration details which help us to
provide information to enquirers of
our National Database.

Events are publicised in the IXIA
Diary (£12 subscription) and also via
a media correspondent computer
database of many thousands, updated
daily over a telephone line.

IXIA Lid., PO Box 1255, London

W4 3PX. Tel. (01) 994 3010. Fax.
(01) 994 3972.

around the globe.

* GreenNet provides an electronic
mail link to activists, researchers and
organizations world wide.

* GreenNet offers a news service about
the major issues for campaigners.

* All for a cost that voluntary
organizations can afford.

Details from GreenNet (E), 26-28
Underwood Street, London N1 7JQ.Tel. 01

Venue: Bologna and Venice
Date: 16 February -4 March 1990.

Contact: Dr. Luigi Alberton, Via
Trento 29, 35014 Fontaniva
Padova), Italy. Tel. 0039 49
5970220.

OEU. 87658
. PRAKRUTI FIRST
GreenNet is ... INTERNATIONAL GAIA NATIONAL CONFERENCE
an international computer ON ENVIRONMENTALLY
communications network for the SYMPOSIUM SUSTAINABLE
environment, peace and human
rights movements THE BREATH OF EARTH : AGRICULTURE AND
* Together with its seven sister ECOLOGY OF THE FORESTS, NATURALLIYING
networks it has over 5000 users WOODS AND PLANT LIFE

17-21 February, 1990. Bordi,
Maharashtra, India.

Prakruti is a voluntary association of
members committed to promoting a
development process for an
environmentally sustainable society
through organicinatural farming, optimum
utilization of natural resources and water
management as well as natural living.

For more information contact: Prakruti,
clo Kisan Menta, 123 Mahatma Gandhi
Road, Above State Bank of Travancore,

looking for volunteers for soil and water
conservation projects. Each brigade of 20
people will spend 4 weeks in Nicaragua, 3
weeks work, followed by a study tour of
talks and visits. Members of the brigades
will be either staying with Nicaraguan
families or in communal accommodation.

The brigades provide an opportunity
for people to make a concrete
contribution to reafforestation
projects and get involved in solidarity
work in support of Nicaragua on their
return.

For further information contact:
Helen Yuill, Nicaragua Solidarity
Campaign, 01 253 2464.

CARSTOP is a single issue pressure
group campaigning to alter the
perception of the car and private
motor transport generally as the
natural answer to the needs of
personal and goods transport.

CARSTOP will work with other
organisations to develop a coherent and

fully worked ourt alternative transport

policy for Great Britain which involves the
progressive limitation of private motor
transport of all kinds and comprehensive
provision for pedestrians and cyclists.

For more information contact: Adrian

Kendon, 13 Hartington Road, Brighton
BNZILY. Tel: 0273 680257]

490 1510 international). Bombay - 400 023. India.
REAFFORESTATION CARSTOP COSTA DEL SOL
PRAIBS L CAMPAIGN ADVOCATING ALTERNATIVE
The Nicaragua Solidarity Campaign is RT?Q{IS_??{%}%S}Q ﬁg Ei?f?‘ISOT}\? MEETING CENTRE

A spacious private villa is available for
alternative meetings, workshops,
retreats and amateur chamber music
groups between October and June
every year.

Located 3km west of Marabella, and 1km
above the beach, the villa is surrounded by
its own 4000m~ fenced-in garden,
containing a large swimming pool, many
fruit trees and a vegetable patch.

Weekly rentals: October/April £500; Holy
WeekiMay/June £600

For more information, photographs or
bookings, please contact:

Ms. Vanya Walker-Leigh, PO Box 486,
Gibraltar. Tel: 350/73794. Fax:
350/79771.
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MISCELLANEOUS

The IWA (Inland Waterways Association)
needs used postage stamps of all denomi-
nations, Green Shield, Pink, Look, Premier
Gold, Co-op and Blue Chip stamps, Texaco,
BP. Shell, Esso, Gulf, Fina etc petrol vouchers.
Please send to WRG/IWA Stamp Bank, 114
Regent’s Park Road, London This
is a permanent request and the used stamps
are turned into cash or goods for sale to help
restore and run Britain’s Inland Waterways.

THE LAND REFORM SOCIETY. Aim: To
secure a fairer distribution of land. If you are
interested contact: John Seymour, Killowen,
New Ross, Co. Wexford, Ireland.

FULL CONFERENCE FACILITIES

available at Worthyvale Manor
Conference Centre, Camelford,
Cornwall Please write for
prospectus.

ADVENTUROUS, COMMITTED VOL-
UNTEERS needed to help organise world bi-
cycle tour, pressing for urgent international
action for environmental survival. Contact
LIFE CYCLE immediately with a s.a.e. to: 17
Queens’ Terrace, St Andrews, Fife

ALTERNATIVE ENERGY.

Complete Design and Consultation
Service. Full details on request from
Robert ]. Etheridge, Designs for the
Environment, Worcester Walk Cottage,
Clays Road, Nine Wells, Berry Hill, Nr.
Coleford, Glos.

ANY PERSONS interested in co-founding a
Buddhist, Taoist, Deep-Ecologist, Right Liveli-
hood Society, Centre or Community? For more
information please send brief details of
situation, beliefs, experience, skills, resources,
ambitions etc, to: Box No 190 (Wales).

ITALY—room in friendly farmhouse amidst
beautiful Umbrian hills. £30 per week per
person. Spring and autumn. Please write:
Pratale, Scritto, Perugia.

DESERT-RECLAMATION RESEARCH
CENTRE: Charity offers unique working holi-
days in Spanish mountain village. Cost £40
(students etc. £32), work 24hrs weekly. Sun,
purpose, good food, good company. Full de-
tails £1 from Sunseed Desert Technology, PO
Box 2000T, Cambridge

PROPERTY FOR SALE

ANDALUCIA, SPAIN. Cottages, country
houses, smallholdings, farms in unspoilt rural
area of Costa del Sol. Prices from £10,000. Tel:

DIARY DATES

EARTH DAY 1990, held on April 22, 1990, will
mark the beginning of a long-term global
commitment to building a safe, just, sustain-
able planet. Its goals include: A swift trans-
action to renewable resources; slowing the rate
of global warming through dramatic, sus-
tained reductions in carbon dioxide emissions;
the preservation of old-growth forests in both
temperate and tropical areas; a powerful
international agency with authority to
safeguard the atmosphere, the oceans and
other global commons from international
threats etc. If you would like to help or
participate in Earth Day 1990 please write to
PO Box AA, Stanford University, California
USA. Attn: Teresa McGlashan.

Second Annual Conference: The Society for
Ecological Restoration. The programme
includes ‘‘Prairie Restoration’’, ‘‘Restoration
and Global Climate Change’’, ’‘Setting
Standards for Monitoring Restoration
Projects’’, “‘Restoration and Recovery of
Endangered Species”, ‘‘Restoration Phil-
osophy’’ as well as field trips to the famous
restoration project at Fermi National
Laboratory. The conference will be held from
April 29-May 3 1990 at the Sheraton Inter-
national Hotel at O’Hare, Chicago, USA. More
details from William R. Jordan (Ill), The
University of Wisconsin Arboretum, 1207
Seminole Highway, Madison, Wisconsin
USA (Tel. 608-263 7889).

SMALLHOLDING/SELF SUFFICIENCY
COURSES at College Farm, College House,
Penstrowed, Newtown, Powys BY17 55G!
Write for details, or telephone on

PROFESSIONAL TRAINING for Countryside
Staff. New programme available from Peter
Townsend, Principal, Peak National Park
Centre, Losehill Hall, Castleton, Derbyshire

MIDDLE WOOD GREEN COLLEGE. Write
for our programme on week-end courses on
green concepts aimed at helping individuals to
take action at a practical and spiritual level.

Middle Wood Trust, Roeburndale West,
Lancaster LA2 80X]
MASTER’S PROGRAMME IN HUMAN

ECOLOGY, a postgraduate course organised
by the Faculty of Medicine and Pharmacy at
the Free University (Vrije Universiteit) Brussel.
For details for this 2-year course write to:
Professor L. Hens, Human Ecology, Vrije
Universiteit Brussel, Pleinlaan 2, B-1050
Brussel, Belgium. Tel 02-641 3424.

THE CENTRE FOR PROFESSIONAL AD-
VANCEMENT is again presenting courses in
many areas of Technology. A full curriculum
listing available courses and a brochure des-
cribing the courses will be sent on request. The
Centre’s address is: Palestrinastraat 1, 1071 LC
Amsterdam, The Netherlands.
3050, Fax

PUBLICATIONS

THE WORLDWATCH PAPER SERIES

The following recently published Worldwatch

Papers are available at £2.50 each plus 30p

pap:

80. Planning the Global Family.

81. Renewable Energy: Today’s Contri-
bution, Tomorrow’s Promise.

82. Building on Success: The Age of Energy

Efficiency.

Reforesting the Earth.

Rethinking the Role of the Automobile.

The Changing World Food Prospects:

The Nineties and Beyond.

86. Environmental Refugees: A Yardstick of
Habitability.

87. Protecting Life on Earth: Steps to Save
the Ozone Layer.

88. Action at the Grassroots: Fighting
Poverty and Environmental Decline.

89. National Security: The Economic and
Environmental Dimensions.

90. The Bicycle: Vehicle for a small Planet.

91. Slowing Global Warming: a worldwide
strategy.

GRS

For orders or back issues list write to:
Worldwatch Papers, Worthyvale Manor,

Camelford, Cornwall PL32 9TT)
212711.

Classified Advertisements in The Ecologist are 25p per word,
minimum charge £5.00 (Box No £1.00 extra). Display £3.00 per
scem, minimum 3 scem. Please add 15% VAT to your payment
and send together with your text and cheque (made payable to
The Ecologist) to: The Classified Advertisement Department,
Worthyvale Manor, Camelford, Cornwall, UK.



Editor-in-Chief: Arno Rosemarin

A JOURNAL OF THE HUMAN ENVIRONMENT PUBLISHED BY

THE ROYAL SWEDISH
ACADEMY OF SCIENCES

FER FOR NEW SUBSCRIBERS

"AMBIO fills a vacant international
niche...As a publication of the Roval
Swedish Academy of Sciences, it presents
highly qualified scientific information
which is scrupulously peer-reviewed, vel it
is presented in a way to make it accessible
to a broad interested audience. The
breadth of coverage is impressive..."

Dr Jeffrey A McNeely, Chief Conservation Officer

International Union for the Conservation of Nature

"AMBIO has been in the forefront of
supplying reliable and often pioneering
information on many of the
environmental, cross-disciplinary issues
which now fill the pages of the newspapers
and which draw much political interest.”

Prof, Dr Paul J Crutzen
Max Planck Institute for Chemistry

"It is one of the leading environmental
periodicals in the world..."

Prof. Dr W D Verwey, Dircctor
Foundation for Nature Management and
Sustainable Development

Special Issues Scheduled for 1990
Stratospheric Ozone and CFCs
Marine Eutrophication

Science in the Third World
Environmental Economics

Subscription Information

1990: Volume 19 (8 issues)

1990 Personal rate (for individuals only): £28.00
ISSN:0044-7447

Sterling prices quoted apply to UK and Eire only.
For other prices. including institutional prices.,
contact the nearest Pergamon office.
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NOAA satellite photos showing the state of Rondonia in Brazil. Deforested areas
show as white bands. Between 1952 and 1985 the deforested area increased from
10.000 10 27,000 square kilometers.
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