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Tropical Forests: A Plan for Action 

The world's tropical forests are being destroyed at the rate of 
100 acres every minute of the day. Their destruction has 
variously been described as "the greatest natural calamity since 
the Ice Age" 1 , "the greatest biological disaster ever perpetrated 
by m a n " 2 and "a threat to civilisation second only to 
thermonuclear war". 3 

The consequences of our continued destruction of the world's 
tropical forests are devastating. Thus, deforestation spells 
cultural death for the millions of tribal peoples who depend on 
the forests for their livelihood. I t threatens to condemn to 
extinction 50 to 90 per cent of the world's species of plants, 
animals and insects. I t is causing widespread erosion and 
transforming huge areas of the world into desert or scrub. I t is 
causing springs and streams to dry up, depriving tens of millions 
of people of drinking water. I t will farther increase the massive 
damage caused every year through floods in the Third World. It 
is already altering local climate, causing the dessication of lands 
downwind of deforested areas. And, in the words of five of the 
world's leading climatologists, it will cause "a global climatic 
catastrophe", rendering a considerable proportion of our planet 
uninhabitable for complex forms of life. 

Moreover the time available to prevent an irreversible disaster 
at a global level is minimal. Within 30 years, there will be few 
areas of undamaged forest left, and within 50 years all the 
world's tropical forests will have disappeared. Already the signs 
of global climatic destabilisation are apparent and they are 
becoming more so every day. 

The official proposals put forward for dealing with the 
problem are above all designed to accommodate present 
political and economic priorities. As a result, they are grossly 
inadequate. Indeed, i f implemented, they would simply 
exacerbate the problem. 

In this issue of The Ecologist, we propose the outline of a 
more realistic plan. What is more, in view of the extreme 
gravity and urgency of the problem, we are launching a 
campaign calling for an Emergency Meeting of the United 
Nations General Assembly to adopt the plan, to work out its 
details, and to persuade the specialised U N agencies and 
member nations to implement i t . 

The Rate of Destruction 
According to the United Nations Food and Agriculture 

Organisation (FAO), 100,000 square kilometres of tropical 
forests are lost every year. That figure, however, does not take 
into account those forests which have been cleared and have 
regrown into degraded forests. In a report to the US National 
Academy of Sciences, Norman Myers, author of The Primary 
Source: Tropical Forests and Our Future, puts the total figure 
for the amount of primary forest cleared or degraded every year 
at 200,000 square kilometres. If the destruction continues 
unchecked, the world's virgin tropical forests will have been 
annihilated within 50 years—well within the lifetime of a child 
born today. 

I t is essential to realise that the great bulk of forest 
destruction has taken place since World War I I , hence 
coinciding with the massive acceleration of economic 
development within the Third World . Indeed, many countries 
which are now almost stripped of their forests—Sri Lanka, for 
example—were 40 per cent or more forested prior to 1945. 

In spite of the growing concern over the effects of 
deforestation, the rate of destruction is increasing in many parts 
of the world. In some regions of Brazil, for example, 
deforestation is accelerating at the rate of 33 per cent a year. 
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One of the worst affected regions is the State of Rondonia (see 
p. 155). As Myers reports, " I n 1975, only 460 square miles of 
forest had been cleared, but by 1985 the amount had grown to 
almost 11,000 square miles. Were this exponential rate of 
increase to be maintained (it reveals ever more momentum), i t 
would lead to the elimination of half of Rondonia's forests by the 
early 1990s, and to the elimination of the whole lot by the year 
2000." 

Forest Destruction and Ethnocide 
Forest destruction spells cultural death for the estimated 140 

million people who at present live within the forest, either as 
hunter-gatherers or as swidden agriculturalists or, as with the 
rubber tappers of Brazil (see p. 190), by extracting the produce 
of the forest on a sustainable basis. Many of these peoples rely 
on the forest for their entire livelihood. They derive from it the 
building materials for their houses; the wood for their 
agricultural implements; the herbs for their traditional 
medicines; the fibres and dyes for their clothes; and the 
materials for their traditional religious and cultural artefacts. 

But the forest is not simply the source of material benefits, it 
is the foundation on which the very cultures of forest peoples are 
built, the resting place of their ancestors and the home of their 
deities. In effect, for the world's forest dwellers, the destruction 
of tropical forests amounts to nothing less than ethnocide. 

For the most part (the rubber tappers are an obvious 
exception), these peoples belong to cultures which are 
thousands of years old, proof indeed of the sustainability of their 
lifestyles. Not only are they in possession of a vast storehouse of 
knowledge about forest plants and animals, but their methods of 
farming, hunting and gathering are increasingly recognised to 
be the only sustainable means of exploiting the forest. 

Nonetheless, forest dwellers worldwide continue to be 
deprived of their land and to be resettled, generally forcibly, 
under government sponsored schemes aimed at incorporating 
tribal peoples " into mainstream society". Inevitably, the 
majority end up in the burgeoning slums of the cities of the 
Third World, where they live in grinding poverty, more often 
than not falling prey to prostitution and alcoholism. 

In effect, the very people who have most to teach us about 
how to live in harmony with the forests are being systematically 
destroyed. 

The Extinction of Species 
Although tropical moist forests only cover some six per cent 

of the total land surface of the globe, they contain at least 50 per 
cent of the species on earth and, possibly, 90 per cent. 

Indeed, the importance of tropical forests as a habitat for 
wildlife cannot be understated. Ninety per cent of the world's 
non-human primates are found only in tropical rainforests, 
along with two-thirds of all known plants, 40 per cent of birds of 
prey and 80 per cent of the world's insects. The Amazon basin 
alone contains an estimated 1 mill ion animal and plant species, 
including 2,500 species of tree, 1,800 species of birds and 2,000 
species of fish. A single hectare may contain 400 trees, every 
other one a different species. By contrast a typical temperate 
forest contains a mere 10 to 15 trees per hectare. One river in 
Brazil has been found to contain more species of fish than all 
the rivers in the United States. 

As a result of tropical deforestation, at least one species is 
being condemned to extinction every day. In all likelihood, as 
Norman Myers points out, the true figure is even higher, 

129 



amounting to "several species per day". With in another ten 
years, he predicts, the rate of extinction will have risen "to several 
species an hour". This view is endorsed by such eminent 
scientists as Paul Ehrlich, Edward 0 . Wilson and Peter Raven. 

Not only are species now being lost at an unprecedented 
rate—some 400 times faster than at any other period during 
recent geological time—but the range of species affected is far 
wider than ever before. As Edward 0 . Wilson points out: " I n at 
least one respect, this human-made hecatomb is worse than any 
time in the geological past. In earlier mass extinctions . . . most 
of the plant diversity survived: now, for the first time, it is being 
mostly destroyed." 

A l t h o u g h n a t u r e u n d o u b t e d l y has c o n s i d e r a b l e 
resilience—ensured in part by the sheer number of species on 
earth—there is a l imit to how far that resilience can be 
stretched. To illustrate the point, the biologists Paul and Anne 
Ehrlich have compared individual species, whether they be 
"bacteria, herbaceous plants, worms, mites, insects, frogs, 
lizards, or small mammals" to the rivets that hold together an 
airplane. Although we know that each species plays a crucial 
role in maintaining ecological systems, " i n most cases, an 
ecologist can no more predict the consequences of the 
extinction of a given, species than an airline passenger can dissess 
the loss of a single rivet. But both can easily foresee the long-term 
results of continually forcing species to extinction or removing 
rivet after rivet." 

Indeed, if the present mass extinctions are permitted to 
continue, "the end result will be as predictable as that of 
popping rivets from any flying machine—disaster". The Ehrlichs 
go on to warn: "Sooner or later, the vital functions of earth's 
ecosystems will be sufficiently impaired that the planet's carrying 
capacity for human beings will plummet, perhaps over a period 
of decades, perhaps within a single year. Then humanity will be 
faced with extinction." 

Loss of Genetic Resources 
In agriculture, as in medicine, the importance of preserving 

genetic diversity is of utmost importance. Modern farming 
practices have systematically reduced the number of crops used 
in farming; indeed, we now rely on just eight crops to provide 75 
per cent of our food. That lack of genetic diversity renders 
modern agriculture extremely vulnerable not only to pests and 
disease, but also to climatic change, current crop varieties being 
finely tuned to present climatic conditions. In future, therefore, 
wild species of plants may prove vital in order to fortify modern 
varieties against disease or a less propitious climate. 

Droughts, Floods, Deserts and Degradation 
Undegraded forests perform numerous irreplaceable 

ecological services for free, and those services are now being 
widely disrupted by deforestation. As a result, droughts and 
floods are increasing and thousands of hectares are being 
transformed into degraded scrub or desert every year. 

One of the most vital functions fulfilled by forests is the 
control of water run-off to rivers. Typically, in a well-forested 
watershed, 95 per cent of the annual rainfall is trapped in the 
elaborate sponge-like network of roots that underlies the forest 
floor. That water is then released slowly over the year, 
replenishing groundwaters and keeping streams and rivers 
flowing during the dry season. When the forest is removed, 
however, there is no longer any "sponge" to absorb the water. 
As a result, the rains rush down the denuded slopes, straight 
into the local streams and rivers, only 5 per cent of the rainwater 
being absorbed in what remains of the soil. 

The consequence is massive flooding, which in the densely 
populated regions of the tropics can prove disastrous. According 
to the Independent Commission on International Humanitarian 
Issues, the number of people affected by flooding trebled 
between 1960 and 1980, with over 15 million people suffering 
flood damage in the late 1970s. In India alone, the Government 
estimates that one in 20 people are now at risk from flooding. 

Moreover, because the rainwater is no longer stored in the 
soil, the local streams and rivers are not replenished and thus 
quickly dry up once the rains are over. The result is the so-called 
"drought-flood cycle", with massive floods during the monsoon 
periods alternating with devasting droughts during the dry 
season. In the Indian State of Maharastra alone, deforestation is 
largely responsible for the drying up of water supplies in 23,000 
villages, an increase of 6,000 in just five years. 

Once stripped of their forest cover, the soils of the tropics are 
also increasingly vulnerable to erosion. Scientists working in the 
Ivory Coast have recorded massive differences between the rates 
of erosion in forested and deforested areas: they report that, even 
in mountainous areas, soil erosion in secondary forest is as low as 
0.03 ton per hectare a year. Once deforested, the rate rises to 90 
tons per hectare. 

The amount of soil now being lost as a result of deforestation is 
staggering. In Nepal, which has lost 90 per cent of its trees since 
the 1940s, billions of tons are washed into the rivers of the 
Himalayas every year, whilst in India 6,000 million tonnes of 
topsoil are lost annually. In Africa, the Ethiopian Highlands, 
which have long suffered from the effects of deforestation are 
losing some 269 tonnes of topsoil per hectare—over 1,600 million 
tonnes a year. In Amazonia, the threat of erosion is such that 
Harald Sioli warns (p.134), "There is a danger that the region 
may develop into a new dust-bowl." 

In that respect, the lushness of the world's rainforests is 
amazingly deceptive. For despite the profusion of plants and 
trees, the underlying soils are incredibly poor, almost all the 
nutrients being bound up in the vegetation. Once the forests 
have been cut down, those few nutrients that remain in the soil 
are quickly washed away, effectively transforming the land into a 
barren wasteland. Indeed, one of the greatest tragedies of 
tropical rainforest destruction is that it is all for nought: almost 
all the areas that are now being cleared for agriculture or 
ranching cannot support these activities for more than a few 
years at the most. In Brazil, for example, virtually all the cattle 
ranches established prior to 1978 had been abandoned by 1985. 
Similarly, as Jose Lutzenberger points out (p. 155), attempts to 
open up Amazonia to agriculture have proved ecologically 
disastrous: almost all of the Brazilian colonists settled in 
Rondonia, for example, have been forced to abandon their new 
farms after the soils proved too infertile to make a living for 
more than a year or two. Some settlers have moved two or more 
times. In Indonesia, too, many of those settled under the 
country's massive Transmigration Scheme (see The Ecologist 
Vol. 16, Nos 2/3,1986) have abandoned their now degraded and 
infertile settlement sites and returned home to Java. 

Climatic Change 
As Peter Bunyara documents in his article (p. 139), tropical 

forests play a critical role in regulating climate, both at the 
regional and the global level. Their destruction not only 
threatens to disrupt world rainfall patterns but, more seriously 
perhaps, to destabilise the delicate chemistry of the earth's inner 
atmosphere. 

At the regional level, deforestation is already distrupting the 
subtle hydrological cycles that control rainfall. At least half of 
the rainwater that falls on moist tropical forests is returned back 
into the atmosphere through evapotranspiration, hence the 
perpetual cloud that hangs over the world's great rainforests. 
That evaporated moisture is then carried by the wind to fall as 
rain in areas often thousands of miles away. Where the forests 
have been destroyed or degraded, however, there is no moisture 
for the winds to pick up; hence areas downwind of deforested 
areas no longer receive as much rain as previously, causing them 
to dry out. The destruction of West Africa's forests may well be 
largely responsible for the droughts that are now such a 
common feature of the belt from the Sahel to Ethiopia. I t is also 
claimed that the Sahara itself was created by cutting down the 
forests of North Africa. 

The climatic consequences of deforestation will undoubtedly 
extend beyond the regional level however. As Bunyard notes, 
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much of the rain evaporated from the forests of Amazonia is 
carried by the trade winds towards the higher latitudes. In the 
process, "heat is transferred from the Tropics to the higher 
latitudes, thus contributing significantly to a more equitable 
climate in temperate areas." Without the rainforests of the 
tropical countries, and in particular with the destruction of the 
forests of Amazonia, "the Tropics would tend to be hotter and 
drier and the temperate regions both sides of the equator 
colder". Indeed, "the moist tropical forests of the world can be 
considered as a vital component in the process of pumping heat 
from the hot regions of the globe to the cooler regions." 

In addition to disrupting regional and global hydrological 
cycles, deforestation is adding as much carbon dioxide into the 
atmosphere as that added by the burning of fossil fuels. The 
carbon dioxide results both from the burning of forest (and 
hence the oxidisation of the carbon locked up in the vegetation) 
and through the rotting of cleared vegetation. It is now generally 
accepted that rising levels of atmospheric carbon dioxide will 
bring about a global warming via the so-called "greenhouse 
effect", the carbon dioxide " trapping" the sun's solar energy, 
thus causing the temperature of the earth's atmosphere to rise. 

Climatologists now predict that the combined effect of 
deforestation and the burning of fossil fuels will cause levels of 
carbon dioxide in the atmosphere to double, bringing about a 2 
to 3 degree centigrade rise in global temperatures. 

Scientists are agreed that rising global temperatures could 
completely alter the face of the earth. Many of the world's most 
fertile regions (notably the grain belts of North America and 
Russia) are likely to become drier and less productive, whilst 
regions such as India and the Middle East are expected to 
become wetter and more fertile. Tropical storms are predicted 
to become more violent and sea levels are predicted to rise as a 
result of the thermal expansion of sea water. A rise in global 
temperatures of 5 degrees centigrade (by no means an 
impossibility) would melt the West Antartica ice sheet, causing a 
5 metre rise in sea levels and drowning many coastal regions of 
the eastern United States and elsewhere. Even a modest rise in 
temperatures could have a dramatic effect on sea levels: a recent 
paper in Nature (12 November 1987) predicts that by 2025 the 
earth's temperature will have risen by 0.6—1.0 degrees 
centigrade, causing sea levels to rise by 4 to 8 centimetres and 
directly threatening such cities as London, Bangkok and 
Venice. 

There are already worrying signs that the greenhouse effect is 
indeed becoming a reality. Scientists measuring the amount of 
solar radiation entering and leaving the earth's atmosphere, for 
example, have found that 0.1 per cent more radiation is now 
retained than twelve years ago. Other worrying portents include 
the breaking off of a giant iceberg (measuring 100 miles by 25 
miles) from the Ross Ice Shelf along the Bay of Whales in 
Antarctica. 

Indeed it is clear that man's activities are destabilising the 
world's climate, and that deforestation is one of the major 
causes of that destabilisation. 

The World Resources Institute Report 
The World Resources Institute (WRI), in conjunction with the 

World Bank and the United Nations Development Programme, 
has produced a lengthy report calling for action to end 
deforestation.* 

The report was written by an international taskforce with the 
brief of drawing up "a priority action programme to address 
deforestation issues on a broad front". The report outlines a 
five-year action programme—to cost $8,000 million—aimed at 
providing fuelwood, promoting agroforestry, reafforesting 
upland watersheds, conserving tropical forest ecosystems, and 
strengthening institutions for research, training and extension. 

The taskforce consisted of government ministers, directors of 
state forestry agencies, representatives of logging companies 

*The UN Food and Agriculture Organisation (FAO) has produced a similar plan, 
proposing similar conclusions. 
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and paper manufacturers, together with a representative of the 
World Bank. No conservationist or ecologist or member of an 
independent (that is, non-government funded) environmental 
organisation was included, nor were any tribal peoples from 
those areas most directly affected by tropical deforestation. 
Significantly, the plan was rejected outright by Non-
Governmental Organisations from 10 countries at a meeting in 
Delhi this Autumn. Nor should this surprise us, for, as Vandana 
Shiva (p. 142) and Magda Renner (p. 150) point out, the W R I 
report, is deeply flawed. 

Firstly, the W R I report is based on the premise that poverty, 
over-population and ignorance are the prime causes of forest 
destruction. Blaming the poor for deforestation, however, is a 
gross and evil charge. As James Nations and Daniel I . Komer 
point out with reference to Central America (p.161), "To blame 
colonising peasants for burning the rainforests is tantamount to 
blaming soldiers for causing wars. Peasant colonists carry out 
much of the work of deforestation in Central America, but they 
are mere pawns in a general's game." 

Making scapegoats of the poor and dispossessed not only 
obscures the reasons for their poverty but detracts from the real 
causes of deforestation—namely, the massive commercial 
development schemes being promoted in the Third World . 

Plantations and ranching projects, for example, have laid 
waste to millions of hectares of forest. In Ethiopia, the Awash 
Valley has been stripped of its trees to make way for plantations, 
60 per cent of the land now being under cotton with another 22 
per cent devoted to sugar. In Central America, cattle ranching is 
responsible for the clearance of almost two-thirds of the forests. 
In Brazil official government statistics reveal that 60 per cent of 
forest destruction between 1966 and 1975 was caused by large-
scale ranching schemes (3,865,271 hectares) and road building 
(3,075,000 hectares). 

Dams too are a cause of massive and irreversible defore
station. In Brazil, the Tucurui project, has flooded some 
216,000 hectares of virgin forest. Near Manaus, in north
western Amazonia, the Balbina dam will flood 2,346 square 
kilometres. Al l told, the dams planned for Amazonia are 
expected to flood an area the size of Montana, much of it forest. 

Blaming the poor for deforestation also overlooks the fact that 
millions of peasant colonists have been actively encouraged to 
invade the forests under government-sponsored colonisation 
schemes. In Indonesia, more than 3,600,000 peasants from Java 
have already been moved into the densely forested outer islands 
of the archipelago under the country's Transmigration 
Programme. A t a conservative estimate, more than 3,300,000 
hectares of rainforest are threatened by the project. In Brazil, 
colonisation schemes are held directly responsible for 17 per 
cent of forest destruction between 1966 and 1975. 

Moreover, the problem of peasant settlers cannot be 
separated from the problem of landlessness in the Third World. 
At present, land holdings are concentrated in the hands of very 
few people—93 per cent of arable lands in Latin America being 
held by a mere 7 per cent of land owners. Much of that land is 
used for plantation agriculture or ranching—thus denying its 
use to poor farmers, many of whom have been ruthlessly 
disposed of their own lands, often at the point of a gun. In the 
absence of land reforms, those farmers then have little choice 
but to invade the forests. Significantly, almost all those peasants 
who have invaded Rondonia in Amazonia have done so because 
their lands in the fertile state of Rio Grande do Sul have been 
taken over for large-scale export oriented plantations and 
ranches (see p. 155). 

Blaming poverty for deforestation also ignores the fact that 
the best protected forests of the world are inhabited by those 
very tribal peoples who, by the standards of industrialised man, 
are among the world's poorest. Indeed, most lack all but the 
simplest material possessions and have no access to the creature 
comforts, such as piped water, that we equate with a minimum 
standard of living. Yet i t is these very peoples who are fighting 
hardest to protect the forest. Thus in Sarawak (p. 186), the local 
tribes have been waging a desperate campaign to stop the 
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logging of their forests. The response of the Malaysian 
Government has been brutal, many of the tribesmen having 
been recently arrested in an attempt to break their blockade of 
the logging roads. Yet, the government still insists, contrary to 
all evidence, that the tribesmen are to blame for the 
deforestation. 

Blaming the poor for deforestation also serves to rationalise, 
and hence legitimise, the view that current development policies 
can (and should) continue unabated, and that deforestation can 
be halted without any need for politico-economic sacrifices of 
any kind. Indeed, the W R I plan goes further than this. It 
interprets the problem in such a way as to justify further 
schemes which, though politically and economically expedient, 
are socially and ecologically destructive: in this case, the setting 
up of vast plantations of fast-growing exotics, such as eucalyptus 
which not only fail to fulfil most of the ecological functions of 
natural forests, but which actually have a serious adverse impact 
on the environment. What is more, as the Environmental Defense 
Fund points out (p.151), little of the wood grown under India's 
World Bank funded "social forestry" programme, which is held 
up as a model by the WRI , is available to the poor: instead it 
almost all goes for pulp and rayon manufacture. 

Finally, the plan does not even mention the rights of those 
indigenous peoples who inhabit the world's tropical forests and 
who depend on them for their livelihood. 

A Plan for Action 
Clearly, a radically new approach is required if deforestation is 

to be halted and a global catastrophe averted. The forests 
cannot possibly be saved if we continue to see them as but 
another resource to be cashed in . They are indeed a resource, 
but not because they can be transformed into commodities to be 
sold on the open market. They are a resource in the sense in 
which the planet itself, the sun and the atmosphere are 
resources; they make life possible and must therefore be 
preserved in that state which enables them to do so. 

Any plan aimed at preserving the world's tropical forests must 
thereby rest on the fundamental premise that the forests are an 
international patrimony. To achieve our goal will require an 
elaborate plan made up of a number of carefully coordinated 
steps. Its implementation will span many decades and will 
require the close cooperation of international institutions, 
national governments, non-governmental organisations, action 
groups and millions of committed individuals. The stages of the 
plan are as follows: 

1. Debts for Forests 
The first step in the plan involves taking advantage of the 

present impasse created by the Third World's massive debt to 
the western banking system. This debt now stands at 
approximately a tr i l l ion dollars, interest payments are so high 
that Third World countries are now paying more money to the 
West than they are receiving in aid—in 1986, by a margin of 
about $29 bil l ion. 

There is of course no way in which such payments can be 
sustained for very long. Already several countries, notably Peru 
and Brazil have come close to defaulting on their interest 
payments, many more look like following suit. A t the July 1987 
Annual Meeting of the Organisation for African Unity, 50 
member states requested an amnesty on $200 bill ion worth of 
debts, admitting quite openly that "the problem is not one of 
liquidity but rather of a complete ability to pay". 

In order to service the interest on their debts, Third World 
countries have drastically increased the rate at which they are 
plundering their natural resources, including their forests, thus 
adding to the environmental and social costs of the debt crisis. 
In particular, the amount of land under cash crops has been 
increased at the expense of the forests and at the expense of 
growing food for local consumption. 

Several western banks, led by Citicorp, have now made 
provisions against countries defaulting on their debts. The 
acceptance that many loans will never be repaid has opened up 

the possibility of turning the debt crisis to ecological good. 
Indeed, as Barbara Bramble points out (p. 192), there are 
numerous means by which foreign debts can be written off in 
exchange for policy changes which would benefit the 
environment. 

Already two "Debt-for-Nature" swaps have been carried out by 
environmental groups. Thus in the US, Conservation 
International negotiated to buy $650,000 worth of Bolivia's debt 
at a discounted rate of $100,000. The debt was then written off 
in exchange for the Bolivian Government undertaking to set 
aside 3.7 million acres of rainforest in an area adjacent to the 
existing Beni Biosphere Reserve in Amazonia. A similar 
agreement has been reached between the World Wildlife Fund 
and the Costa Rican Government leading to the setting aside of a 
substantial area of forest as a national park (see p.200). 

I t is not suggested that these Debt-for-Nature swaps are the 
ultimate solution to the problem of forest preservation. They are 
not. I t is possible to criticise them on a number of counts. One 
obvious problem is the possibility that, having set aside small 
areas of forest under debt-swap agreements, there will be a 
temptation to exploit what forests remain. However, debt swaps 
undoubtedly have a role to play as part of a holding action, one 
that will enable us to gain invaluable time which can be used for 
creating the conditions in which sounder and more lasting 
policies can be implemented. 

To have any real impact, however, Debt-for-Nature swaps 
must be generalised and coordinated so that the bulk of tropical 
forests within debtor countries can be safeguarded and debts 
correspondingly reduced. For this to be possible, governments, 
international agencies and industrial corporations must 
together raise the requisite funds, however massive these might 
be, since clearly the small private foundations that have so far 
been involved cannot be expected to finance this operation 
except in a small and piecemeal manner. In the UK, the 
Ecological Foundation (Lower Bosnieves, Withiel , Bodmin, 
Cornwall) has undertaken to help raise the funds required to 
publicise this scheme and persuade the appropriate institutions 
to finance it on the scale required. 

2. Redeveloping the Biosphere 
The main causes of poverty and famine in the Third World are 

deforestation, erosion and desertification—in other words, 
environmental or biospheric degradation. Of this there can be 
no doubt. For this reason, the development programmes that 
should have the highest priority must be those which aim to 
rehabilitate the natural environment, on which we must 
ultimately depend for our welfare and, indeed, for our very 
survival. 

The need for a massive programme of ecological 
rehabilitation was only too clear to the highly respected Indian 
civil servant, B.B. Vohra, at present Energy Consultant to the 
Indian Government, when he wrote his now famous A Charter 
for the Land in September 1972. A similar plan was also put 
forward by the United Nations Environment Programme 
(UNEP) at its Desertification Conference in Nairobi in 1977, but 
member Governments were largely indifferent to the issue and 
the funds UNEP asked for were never provided. 

The first priority in any programme of ecological recovery 
must be a worldwide programme of reafforestation. Wi th 
sensitivity and skill, even the most degraded lands in the dry 
tropics can be restored to forest, successful reafforestation 
schemes having been implemented in Costa Rica (see p.200) and 
at Auroville in India (see p.203). Unlike officially-funded 
reafforestation programmes, however, the goal of these 
schemes, and of those we are proposing, is to restore degraded 
land to ecological health so that i t can fulfil ecological, social 
and climatic functions rather than merely to make a commercial 
profit. The trees must therefore be selected for their ecological 
rather than economic value, the emphasis being on trees which 
restore the soil, which retain water and which provide fodder 
and foodcrops. 
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To carry out reafforestation on the scale required will 
necessitate the mobilisation of young people. Shankar 
Ranganathan suggests that we take as our model President 
Roosevelt's Civilian Conservation Corps (CCC) which was set up 
in the US during the New Deal, partly as a means of healing the 
wounds caused by a century of thoughtless industrialization, 
partly as a means of employing the millions of idle and 
depressed young people who had lost their jobs during the great 
depression. 

President Roosevelt's plan was "to create a Civilian 
Conservation Corps to be used in simple work, not interfering 
with normal employment, and confining itself to forestry, the 
prevention of soil erosion, flood control and similar projects." 
More important than the material gains would be "the moral 
and spiritual value of such work." It was not a panacea for all the 
unemployment, but "an essential step" in the emergency. 

It was also a remarkable success. Forty million acres of 
farmland benefited from erosion control, drainage and other 
conservation measures. The value of the work completed was, at 
the time, estimated at more than $200 million. As Ranganathan 
argues, "an organisation on the lines of the CCC needs to be set 
up soon in India. If it succeeds, it could become the biggest 
project of its kind the world has ever seen. It could provide jobs 
for millions and increase the nation's wealth through improving 
its land. Through disciplined training, it could create a large and 
effective workforce, based in the villages where they are needed 
and geared to the development of rural India." 

It is not India alone that requires such an operation but the 
tropics as a whole—that vast densely populated area that is at 
present being systematically desertified with consequences that 
are too horrible to imagine. 

3. The Phasing Out of Destructive 
Development Schemes 

More important than even reafforestation is the phasing out of 
development policies which threaten the forests. There are 
several reasons for this. Firstly, whilst reafforestation is possible 
in the dry tropics, it is virtually impossible in the moist tropics. 
Tropical rainforests are the product of over a hundred million 
years of evolutionary research and development: once 
destroyed, they can never be completely reconstituted. A 
reafforestation scheme, however massive, can at best give rise to 
a crude approximation of the climax forest, one that cannot 
fulfil essential ecological services with the same degree of 
sophistication. 

Secondly, the Civilian Conservation Corps would be fighting a 
losing battle if deforestation were still proceeding at the present 
rate and on the present scale. 

Thirdly, the task of assuring the protection of the forests set 
aside under Debt-for-Nature arrangements would be very 
difficult indeed if the custodians of the forests were subjected to 
continual pressure from powerful interests to release forested 
areas to accommodate development projects. 

For those reasons, an essential component of the plan must 
be to phase out all development projects that involve the 
destruction of forested areas. This means that timber will 
eventually have to be derived from limited areas planted for the 
purpose of providing it. We will simply have to learn to live 
without many tropical hardwoods. Livestock rearing schemes 
which involve clearing the forests must also cease: Americans 
will simply have to pay more for their hamburgers or eat less 
meat and more vegetables as do people in many parts of the 
world. Moreover, peasants must no longer be displaced from 
their lands and settled in forested areas. Land reform is thus of 
critical importance: the land which has been taken over from 
peasants for large plantations and livestock rearing schemes 
geared to the export trade must be returned to the peasants. 
There is no other option if the pressure of colonists on the forest 
is to be relieved. 

These are some of the economic sacrifices that will have to be 
made if the forests are to be protected. To suppose that their 

protection is possible without making such sacrifices is an 
illusion we can no longer afford to entertain. 

4. Reforming Development Strategies 
The destructive development schemes that are directly and 

indirectly responsible for deforestation are an essential part of 
present development strategies as reflected in IMF policies. 
These consist in encouraging Third World countries to buy our 
manufactured goods and technological devices, and to finance 
those purchases by exporting their raw materials, including 
forest products and the produce of their land. 

It is unquestionably the case that Third World countries have 
become increasingly 'hooked' on imported manufactured goods 
and technological devices, so much so that the pressure to cash 
in their resources, including their forests, is irresistable—a 
pressure that can only increase as their debts escalate, which 
under present development strategies they must inevitably do. 

Our official development strategy has thereby caused Third 
World countries systematically to export the indispensable, 
without which their survival is impossible, in exchange for totally 
superfluous items such as armaments, domestic appliances, 
automobiles and tinned and packaged foods. This process 
cannot, by any stretch of the imagination, be considered to be in 
the interests of the bulk of the increasingly improverished and 
underfed peoples of the Third World. 

If deforestation, and indeed environmental degradation in 
general and its associated impoverishment and malnutrition, is 
to be brought to a halt, then current development policies must 
be radically revised. Third World countries must only import 
those manufactured goods which they can pay for without 
selling off their forests, without eroding and desertifying their 
agricultural land, and without exporting food crops which 
should be used to feed their increasingly malnourished 
populations. 

The bilateral aid agencies and the multilateral development 
banks, and indeed commercial banks in general, must be 
prevented, by law if needs be, from lending money to finance any 
non-essential imports and expenditure on infrastructure over 
and above that which Third World countries can really afford 
financially, socially and ecologically. This will undoubtedly 
involve major politico-economic sacrifices on the part of western 
institutions, and industrial and financial corporations. But, once 
again, it would be totally illusory to suppose that, without such 
sacrifices, the forests can conceivably be preserved. 

A n Emergency Meeting of the United Nations 
The measures required to save the world's tropical rainforests 

and bring a halt to the biological holocaust which is occurring 
before our very eyes, and which can only lead to global 
catastrophe in the very near future, requires that immediate and 
very difficult decisions be taken at an international level. For 
this reason we call for an Emergency Meeting of the United 
Nations, to study the problem and consider our plan for action. 
To that end, we therefore call on those national governments 
that are conscious of their responsibility to mankind, and indeed 
to life in general, to sponsor this request, so that it may be 
formally presented to the United Nations as soon as possible. 
We also call on all those individuals who share our deep 
concerns to join with us (a form is enclosed) in requesting this 
emergency meeting. 

The Editors 
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The Consequences o f D e f o r e s t a t i o n 

The Effects of Deforestation in Amazonia 
by Harald Siol i 

Despite the lushness of the forest canopy, a basic characteristic of Amazonian soils and waters is 
their chemical poverty. Almost all the nutrients are bound up in the forest vegetation, being re
cycled through the ecosystem through a variety of highly complex mechanisms. Once the forests 
have been cut down, the nutrients are quickly washed away and the soil is rendered infertile. 
Deforestation is thus threatening to turn Amazonia into a giant dustbowl. At the heart of the 

problem lies the quest to develop the region. 

A n expose of the effects of de
forestation in Amazonia has to start 
w i t h an introduction into the most 
important peculiarities or principles 
of the ecology of the region. I shall 
restrict myself to the high-forest-
covered terra firme of the Amazonia 
lowlands. 

The first scientist to recognise and 
outline the most striking basic eco
logical characteristics of that area was 
the Swiss Hans Bluntschli who stated 
that " . . . wind and plain, forest and 
water act intrinsically together. We 
p e r c e i v e t h a t e v e r y t h i n g i n 
Amazonia must come under their i n 
fluence, f rom the smallest l iv ing 
being to the activity and behaviour of 
mankind . . Z ' 1 As a comparative 
anatomist, Bluntschli observed w i t h 
eyes schooled i n structural inter
relations that the forest and water 
'act intrinsically together', depend 
on each other and are mutual expres
sions of one another. 

Chemical poverty 
Bluntschli, however, d id not make 

any chemical analysis of water and 
evidently d id not know that Katzer 
had already discovered the surpris
ing chemical pureness and weakness 
of most A m a z o n i a n w a t e r s . 2 

Otherwise, that keen observer w o u l d 
have discovered deeper and more 
revealing interrelationships. 

Systematic research on Amazonian 
water chemistry started only after 
1945 and still continues. It confirmed 
Katzer's early discovery and ex
tended it to by far the largest areas of 
the whole forest-covered Amazonian 
region: the 'hylaea' of Alexander von 
Humboldt . 3 

Harold Sioli is director of the Max Planck Institut 
fur Limnologie, D-232 PLON, Postfach 165, W. 
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The only exceptions to that general 
rule are a few small local zones w i t h 
peculiar geology and l i thology. 4 It is 
especially true of the strip of land of 
the Andean foothills w i t h its pro
jections along the W h i t e w a t e r rivers 
a n d the a l l u v i a l l ands of t h e i r 
'vdrzeas''. Here we f ind chemically 
richer waters, signs of richer, more 
fertile soils, and conditions com
pletely different f rom those of the 
terra firme. Most Amazonian waters, 
however, prove to be so pure and 
poor in electrolytic content that they 
are best compared to distilled water 
of low quality and almost equal to 
rainwater. 

In a climate as h u m i d as that of the 
Amazonian hylaea, and under a 
mature forest cover—that is, w i t h a 
biomass constant over a long period 
of time—all soluble substances are 
liberated from the soil by weather 
processes and are washed out. Since 
they are nowhere retained or ac
cumulated, as w o u l d happen w i t h an 
increasing mass of vegetation, they 
must appear i n the ground, spring 
and creek waters. But since these 
waters are chemically as pure and 
poor as I have described, we must 
conclude that the soils are corres
pondingly poor and do not contain 
appreciable quantities of substances, 
including nutrients for plant growth, 
that could be mobilised by weather
ing. By implication this means that 
those soils are extremely infertile. 

Chemical analyses of soils 5 has con
firmed the conclusion drawn from 
the water chemistry. 

These results enable us to under
stand one fact or principle which is 
basic for the forest ecosystem of by 
far the greatest part of the Amazon
ian hylaea: the poorness in nutrients 
of its soils, or in other words their i n 
fertility. 

Recycling of nutrients 
Despite their infertil ity, an exuber

ant forest stands on the Amazonian 
soils. A t first glance this seems a 
paradox and must be clarified. The 
answer is that the l iv ing part of that 
forest ecosystem, the forest veget
ation itself, responds to that chal
lenge by strictly closed circulation of 
nutrients w i t h i n the l iv ing biomass. 6 

This constant recycling of the same 
nutrient molecules through gener
ations of forest organisms must be 
understood as one of the basic pr in
ciples i n the f u n c t i o n i n g of the 
Amazonian forest system. 

This principle alone does not, how
ever, explain how the forest manages 
to realise and maintain its closed nu
trient cycle. Studying it i n detail, we 
f ind that nature has applied all poss
ible means to achieve that aim: to re
duce to a m i n i m u m the loss of nu
trients by leaks f rom the cycle. There 
is no appreciable humus layer on top 
of the Amazonian forest soil. Instead, 
the root system of the trees is shal
low, usually restricted to the upper
most 20-30 cm, and on average three 
times as dense as that of a temperate 
forest. 7 This indicates that the nu
trients are never temporarily retained 
or stored i n dead matter on top of 
this soil ( from which they might 
easily be leached by the high rainfall) 
but are rapidly reabsorbed from the 
forest litter—and from the droppings 
a n d remains of a n i m a l s — w h i c h 
rapidly decompose in the hot h u m i d 
climatic conditions. Stark 8 was the 
first researcher to discover that the 
decomposition of dead forest litter, 
and hence the recycling of nutrients 
w i t h i n the forest system, is per
formed by fungi . Herrera et al.9 were 
even able to show fungi w i t h one end 
of their hyphae inside a decomposing 
litter leaf and the other end inside a 
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Burning l iberates the nutr ients bound up in the forest b iomass and concent rates them in 
the ashes. But the nutr ients are generally washed out by the f i rst rains, rendering the soil 
barren and infert i le . 

l iv ing root. A n d Singer 1 0 recently 
found specific details and conditions 
of the mycorrhiza. 

The intensity of nutrient recycling 
i n the Amazon forest has also been 
s h o w n by W . F r a n k e n 1 1 by 
comparing the chemical compos
itions of rainwater, of water falling 
from the canopies, of stem runoff, 
and of groundwater i n a forest near 
Manaus. While the rainwater was 
chemically as poor as w o u l d be ex
pected i n an area far f rom industrial 
civilisation, the canopy water and the 
stem runoff were very rich in dis
solved matter including nutrients, 
whereas the groundwater was prac
tically as poor as the rainwater. This 
means that the dense mat of roots of 
the forest trees acts as a highly effect
ive filter. It retains all dissolved sub
stances f rom the canopy water and 
the stem runoff, and immediately re
cycles them back into the l iv ing trees 
without losing any into the ground
water, creeks and rivers which w o u l d 
finally carry them into the ocean to be 
lost forever f r o m the forest eco
system. 1 2 

The chemical richness of the sub-
canopy water and the stem runoff is 
explained, not only by the leaching 
effect of rainwater on the leaves and 
epiphytic and epiphyllic plants of the 
forest trees, but far more importantly 
by the fact that probably the greatest 
part of Amazon forest fauna lives i n 
or on the canopies of the trees: in 
sects, birds and up to the coatis and 
monkeys. They not only feed but also 
defaecate there and their 'manure' is 
washed d o w n by the rains. The 
fauna is thus perfectly integrated into 
the general nutrient recycling process 
w i t h i n the life of the forest as a 
whole: it simply adds a lateral ex
tension to it , as does all the fauna of 
the forest ecosystem. In addition the 
epiphytes (bromelias, orchids, ferns, 
and so on) and parts of the epiphyllic 
flora do not live from dust, as had 
f o r m e r l y been assumed, since 
dust does not occur i n tropical high 
rainforest, but from the nutrients 
contained i n the ' f lushing' of the 
canopy habitat. These plants, thus, 
represent a lateral extension of the 
general recycling, too. 

Tightly closed and rapid recycling 
is all the more essential for the 
forest's existence, since terra firme 
soils consist of up to 80 per cent or 
even more of fine quartz, the rest 
The Ecologist, V o l . 17, N o . 4/5, 1987 

being kaolinite as the only clay 
mineral present. 1 3 Because of the low 
absorption capacity of kaolinite, the 
soil w o u l d never retain nutrients, 
even those liberated by decompos
ition of inorganic and organic matter. 
The first rains w o u l d extract such nu
trients f rom the soil and carry them 
beyond the forest ecosystem into the 

groundwater, creeks and finally into 
the sea. 

Protection against soil erosion 
Good percolation capacity of the 

soil under high forest cover reduces 
surface runoff to practically zero, and 
the dense canopies of high forest in 
hibit surface erosion. That protecting 
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effect of the forest is enhanced still 
further by the drip-tips of the leaves 
of the majority of all forest trees. 
They reduce the heavy drops of the 
common tropical thunderstorms to 
fine small drippings of no strong i m 
pact on the soil below. 

Diversity of the forest 
ecosystem 

Once the recycling processes have 
overcome the basic difficulty for per
petuating the Amazon forest eco
system—that is the lack of a steady 
supply of fresh nutrients—nature has 
developed here the most diverse eco
system we k n o w on earth . 1 4 The 
greatest number of plant and animal 
species we are aware of (estimated at 
between 1.5 and 2 mil l ion species) 
divides the general nutrient cycle 
into an immense number of sub-
cycles. Indigenous man i n his native 
cultures is perfectly adapted to and 
integrated in that system. The divers
ity of species may be taken as yet 
another 'principle ' of the Amazon 
forest ecosystem. 

The enormous number of plant and 
animal species means not only that 
there is an equally vast number of 
ecological niches o c c u p i e d a n d 
utilised by those species or nutrient 
subcycles intercalated into the major 
closed cycle. It also means that these 
plant and animal species, together 
w i t h the abiotic environmental con
ditions, by their mutual interaction 
and feedback form a single complex 
that includes an even greater number 
of homeostatic cycles, f rom very t iny 
to large ones, all of which interact 
and influence one another. A t the 
same time, they all depend on the 
fact that the greatest homeostatic 
cycle of that system—that of the 
t ightly closed cycle which results 
from the cooperation of the smaller 
ones—functions w i t h a m i n i m u m of 
loss. The whole system may be 
loosely compared to the circulation of 
an organism in which there are blood 
vessels of the most diverse sizes, 
f rom capillaries to the main arteries. 

This extremely complex, diverse 
and rich Amazon biota has devel
oped over millions of years, uninter
rupted by glacial periods or general 
ar idi f icat ion. Its annih i la t ion w i l l 
probably have a most incisive effect 
on all life on earth and its future. Not 
only w i l l its present diversity, rich
ness and beauty be impoverished, 

136 

but a very high percentage of the 
global genetic stock and reserves w i l l 
be i r re t r ievably exterminated by 
large-scale deforestation and w i t h it 
the basis for their future evolutionary 
potential w i l l be cut off. 

Effects of deforestation 
W i t h these basic ecological peculi

arities or principles of Amazon terra 
firme and its ecosystem in mind , we 
may attempt a survey of some conse
quences to be predicted when cur
rent 'development ' projects are 
undertaken. A l l of them interfere 
w i t h the Amazon forest and involve 
large-scale deforestation, almost all 
for export purposes. 

Circulation and reserves of 
nutrients 

Deforestation interrupts the t ightly 
closed recycling of nutrients w i t h i n 
the ecosystem. The inorganic com
ponents of the biomass, particularly 
the nutrients, are liberated by burn
ing the felled forest and are con
tained in the ashes since they are not 
fixed in the soils, as already shown. 
Most are then washed out by the first 
rains and removed from the environ
ment by surface runoff f rom the de
nuded areas or through the ground
water. The rest are absorbed by crops 
or through the grasses by cattle, and 
are exported w i t h the harvest or the 
beef. 

The result of such activity is i m 
poverished soils, deprived of the 
stock of nutrients contained i n the 
former l iv ing biomass. The carrying 
capacity of artificial pastures i n a for
mer hylaean section of the Belem-
Brasilia highway decreased from 
0.9-1 head of cattle on young 
pastures to only 0.3 head after some 
six years. 1 5 Nutrients are one basis of 
constant b io logica l p r o d u c t i v i t y . 
Their irreplaceable loss reduces and 
limits not only harvests but also bio
logical production. 

Surface erosion and com
paction of the soil 

The soils, sediments and thick 
weathering layers of the Amazon 
terra firme are easily eroded. W i t h de
forestation, these soils and layers are 
deprived of the protection of the 
dense forest canopy and exposed to 
the direct impact of heavy rains and 
tropical thunderstorms. The substi
tut ion of forest by short-cycle crops 

or by planted grasses removes the 
former protection. I n the case of 
planted pasture, we must also con
sider that there is no tropical grass 
perfectly resistant to trampling by 
cattle. Besides, d u r i n g the dry 
seasons, pasture grasses dry up, the 
sod is exposed still more, and the 
bare soil is strongly heated, destroy
ing its microflora. There is a danger 
that the region may develop into a 
new 'dust-bowl'—dust, formerly u n 
k n o w n i n Amazonia, is already com
mon on the new roads during the dry 
season. 

Also, formerly porous forest soil is 
compacted b y d e f o r e s t a t i o n . 1 6 

Through general and especially slope 
clearing, deforestation increases sur
face runoff. W i t h the onset of the first 
heavy rains of the next rainy season, 
the unprotected dust-dry soil w i l l be 
eroded w i t h unprecedented violence 
and washed away into the creeks and 
rivers. 

Sandification 
Sandification on the bare surface 

layer of the soil is another effect of 
deforestation. The direct impact of 
heavy raindrops causes what can be 
called 'selective erosion', washing 
away the finer clay particles while the 
coarser and heavier sand is left be
h i n d . This effect can also be observed 
on small areas left without protective 
vegetation for a longer time. The 
most striking example of that type of 
selective erosion is the famous 
'sandy campos' behind Santarem 
which the celebrated British natural
ist Henry Walter Bates1 7 described i n 
the last century. W i t h time, 'sandifi
cation' proceeds deeper into the soil, 
thereby reducing its water-retention 
capacity. This new edaphic condition 
is especially hostile to young seed
lings of forest trees and finally pre
vents the regrowth of a forest. 

Floods and Silt 
More intensive surface runoff and 

soil erosion, and seasonal changes in 
rainfall patterns, w i l l have obvious 
effects on the sediment load and 
sedimentation processes of the 
rivers. We must certainly expect 
more sudden and higher floods, 
lower water levels during the dry 
season, greater turbidity and in
creased bottom freight, and partial 
silting of the river beds i n unpredict
able places. 
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Cleared rainforest near Manaus, Brazil. The soi ls of Amazonia are easily eroded. Compact ion is also a problem. In areas where the soi ls 
conta in laterite, exposure to the sun turns the earth br ick-hard. 

Aesthetic Loss 
'Li fe ' on earth does not consist of 

the metabolic processes occuring i n 
the organisms or i n the flux rates of 
matter and energy through the eco
systems. Perhaps the most striking 
essentials of life are its diversity and 
polychromy. That peculiarity ranges 
from the number of possible combin
ations of amino acids i n protein mole
cules (compared to which the mass of 
the whole universe expressed i n the 
lightest hydrogen atoms is infinitely 
small) 1 8 to the insight that 'the pur
pose of the w o r l d is not the best poss
ible general welfare but richness i n 
fates'. 1 9 

W i t h this statement we leave the 
realm of pure classic natural sciences 
and enter another spiritual dimen
sion of such qualities as beauty and, 
more essentially, ethics. I n this con
text let me quote the American 
anthropologist Roy Rappaport who 
said 'knowledge w i l l never replace 
respect i n the attitude of men vis-a
vis ecological systems, since the latter 
are so complex that sufficient under
standing of their content and struc
ture may never be at hand to permit 
predictions about results of their 
actions'. 2 0 

These words are clearcut, but they 
are not observed by modern 'de-
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velopment' schemes. These envisage 
and take for granted only hoped-for 
quantitative production, mostly of 
export goods. They fail to consider 
the losses which w i l l occur when the 
Amazon forest ecosystem, evolved 
over millions of years and main
tained by its native peoples i n their 
adapted cultures, is destroyed w i t h i n 
a few decades. 

Development for whom? 
The question thus arises: what is 

behind the risky projects whose pro
ponents show no 'respect' for that 
ecosystem, but aim only to exploit 
Amazonia? 

It is only too obvious that the 'de
velopment' ideas come from non-
Amazonian people, be they i n 
Europe, N o r t h America, Japan, or i n 
the modern centres of southern 
Brazil. They come f rom a mentality 
evolved i n temperate climates and 
under different geographical, histor
ical and social conditions, culmin
ating i n the present 'highly de
v e l o p e d ' i n d u s t r i a l — c o m m e r c i a l 
civilisation. 2 1 The plans are conceived 
and elaborated solely to serve that 
civilisation all over the w o r l d . They 
are not for the local population of 

Amazonia (whether Indians, caboclos 
or other Amazonised inhabitants), 
and are not intended to safeguard the 
basis of these people's future. This is 
nothing but a new wave of conquests 
now sweeping over the last vast tract 
of land spared by the original and 
subsequent European conquests. 

What is needed is to care about the 
local population, which is also mul t i 
plying, and about its needs and its 
f u t u r e . Current projects of giant 
enterprises for export, and of mega-
colonisation by foreign settlers, are 
obnoxious to the people of Amazonia 
and to future generations. 

Instead, a really rational and last
ing ut i l isat ion of Amazonia must 
benefit her true inhabitants and must 
be based on strict observance of the 
wel l -known ecological peculiarities of 
that country. That means the reverse 
of the present policies. The diverse 
Amazonian forest must be main
tained as a continuum, i n space and 
time. Inside it , population centres of 
l imited size and number should be 
built as 'islands' of human civilis
ation separated from each other by 
the forest. As m u c h as possible 
should be recycled, w i t h just enough 
produced for export to enable the 
people to purchase necessary 
goods. 2 2 
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As a basic concept for such true de
velopment, i n a humane sense for a 
growing number of people, without 
destroying the extremely fragile land
scape, its diversity and sustainable 
b i o - p r o d u c t i v i t y , the ideas of 
Schumacher's Small is Beautiful23 may 
be taken as a g u i d e l i n e . Some 
groping experiments i n that direction 
have already started. May they be 
successful and t r i u m p h over the des
tructive objectives of instant profits 
for foreign regions and peoples. 
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The Significance of the Amazon Basin for 
Global Climatic Equilibrium 

by Peter Bunyard 

Tropical forests play a vital role in regulating the world's climate. Not only will their loss reduce 
evapotranspiration, thus disrupting the global hydrological cycle, but it will also alter the 
chemistry of the atmosphere, adding appreciably to the amount of C02 and other gases in the 
atmosphere. Although the precise long-term outcome is unpredictable, the destabilisation of the 

climate seems a certainty. 

Like other stars, the sun is getting 
hotter as it ages, the main reason 
being the formation of a hel ium layer 
which acts as a blanket keeping i n the 
heat and thereby speeding up the 
thermonuclear process. Atmospheric 
carbon dioxide concentrations were 
hundreds of times greater early on in 
the earth's history. Such high con
centrations at a time when the sun 
had a solar constant 70 per cent of the 
present day may have been vital for 
keeping the Earth w a r m enough to 
have enabled the evolution and de
velopment of life. The dumping of 
carbon dioxide by photosynthesising 
organisms, initially the cyanobac-
teria, may wel l have been a crucial 
process i n the maintenance of a 
planet w i t h a tolerable climate for life 
to continue. 

Our disturbance of that natural 
process is likely to have profound ef
fect on global climate. The burning of 
fossil fuels leads to the annual release 
of approximately 5 b i l l ion (109) 
tonnes of carbon each year into the 
atmosphere, some 60 bil l ion tonnes 
overall having been released between 
1850 and 1950. Calculations 1 indicate 
that worldwide deforestation injects 
between 5 and 10 bil l ion tonnes of 
carbon into the atmosphere each 
year, w i t h 3 to 6 b i l l ion tonnes 
coming f r o m the destruct ion of 
tropical forests alone. Such estimates 
are contingent on the forest biomass 
being converted into gases through 
burning and other oxidation pro
cesses. The oxidation of forest humus 
releases i n the region of 2 bil l ion 
more tonnes of carbon each year. 

Of all the carbon dioxide injected 
into the atmosphere, some 50 per 
cent remains i n the atmosphere, the 
rest having been absorbed into the 
oceans or actively taken up by marine 
algae (coccolithophorids for example) 
and converted into calcium carbon
ate. Moreover, the increase i n pr i -
The Ecologist, V o l . 17, N o . 4/5, 1987 

mary photosynthet ic p r o d u c t i o n 
stimulated through the accumulation 
of carbon dioxide i n the atmosphere 
is far f rom compensating for the 
quantities discharged each year 
through fossil fuel burning and 
deforestation. Thus the increased 
p h o t o s y n t h e t i c p r o d u c t i v i t y 
worldwide brought about through 
the one part per mil l ion per annum 
increase i n atmospheric C 0 2 is likely 
to give a maximum of 0.24 bil l ion 
tonnes of carbon—hence less than 
one-tenth of the quantities released 
through clearance of tropical forests. 

C 0 2 and the Greenhouse 
Effect 

The importance of C 0 2 as a green
house gas is now generally accepted. 
Today, w i t h a warmer sun compared 
w i t h previous aeons, the equilibrium 
temperature at the top of the earth's 
atmosphere is found to be approxi
mately 267 K or - 16°C. Yet the aver
age temperature at the earth's sur
face is 288 K or 15 °C, therefore more 
than 30°C hotter, thus enabling the 
survival of much of life on earth. 
Climatologists expect atmospheric 
carbon dioxide levels to double i n 
the next century compared to the 
260 p p m v * of the early 1800s. A 
doubling of the C 0 2 leads to an extra 
1.5 per cent of solar radiation being 
trapped—hence equivalent to placing a 
15 watt light bulb every four square 
metres over the surface of the earth. 
Equally significant, the effect of doubl
ing C 0 2 on the global energy balance is 
some 80 times greater than the heat 
generated by the burning of fossil fuels 
or of the forest that gave rise to the C 0 2 

i n the f i rs t place. The general 
consensus is that a doubling of the C 0 2 

content in the atmosphere w i l l lead to 
a 2 to 3°C increase in the globally 
averaged surface air temperature. 
There may be some compensation i n 

terms of greater cloud cover through 
enhanced evaporation, the c loud 
cover raising the albedo and hence 
the reflectivity of the earth's surface. 
O n the other hand, as I shall show, 
the loss of forest, particularly i n 
the Tropics, may lead to a con
siderable diminut ion of evapotrans
piration, A significant drying out of 
the moist Tropics may therefore be 
one consequence of deforestation. 

Evapotranspiration and 
Deforestation 

Research i n the Amazon i n particu
lar has revealed the remarkable ef
ficacy of the intact forest i n returning 
moisture to the atmosphere. Accord
ing to E. Salati and his colleagues,2 

approximately 50 per cent on average 
of the rain falling over the Amazon 
Basin is both evaporated and trans
pired: i n some regions, for instance 
close to Manaus, the amount being 
returned through evapotranspiration 
may be as high as 75 per cent. Since 
the rainfall over the equatorial region 
tends to be high, the total amounts of 
water being returned to the atmos
phere are considerable. Estimates i n 
dicate that 12 t r i l l ion (10 1 2) cubic 
metres of rain fall over the Amazon 
Basin each year, of which 6.5 x 10 1 2 is 
evapotranspired. 

The vaporisation of such large 
quantities of water absorbs very large 
quantities of energy i n terms of solar 
heat. According to Luiz Mol ion, on 
dry days 75 per cent of the absorbed 
radiative energy is consumed i n 
evapotranspiration and the remain
ing 25 per cent i n heating the air. 
Hence the vapour returned to the at
mosphere exerts a considerable cool
ing effect, equivalent to perspiration, 
on the total surface environment. 

A number of crucial questions fol
low such discoveries. H o w much re-

*part per m i l l i o n volumemetric. -
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Deforestat ion is already having a s ign i f icant e f fect on local c l imate, caus ing forests down
wind of encroachments to dry out. 

cycling of water goes on over the 
Amazon Basin, and how essential is 
the forest u p w i n d for the watering 
and integrity of the forest down
wind? W i l l massive deforestation i n 
one part of the Amazon Basin lead to 
a drying out and decimation of that 
i n other parts? Salati and his co
workers have found through investi
gation of the movement of the 
oxygen isotopes 16, 17 and 18 (mass 
number) that recycling of water from 
east to west across the Amazon Basin 
plays a significant role i n the water
ing of the forest. Salati is concerned 
that this recycling mechanism w i l l be 
perturbed if not jeopardised through 
the wholesale destruction of the 
forest. A n d because of poor soils of 
Amazonia, regeneration of adequate 
forest may take one thousand years 
or more. 

Experiments carried out by Judy 
Rankin i n the Amazon Basin indicate 
that isolated patches of forest of even 
up to 1000 hectares cannot be self 
sustaining, i n marked contrast to 
patches of forest i n temperate zones. 
Thus Rankin found that w i t h i n a 
couple of years of the forest being 
cleared around the intact patches de
gradation sets i n starting at the edges 
and moving i n . Winds penetrating 
the forest and uprooting trees are one 
factor; drying out is another. Disturb
ance of f lower ing and f r u i t i n g 
through disruption of the co-exist
ence of animals and plants may well 
be another destructive force. 

The climatic consequences of the 
loss of tropical forest are consider-
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able. A substantial proportion of the 
evapotranspired vapour is carried 
either side of the intertropical con
vergence zone high into the tropho-
sphere and then towards higher lati
tudes where it gets caught up i n the 
Hadley Cell circulation of winds that 
move first eastwards—the wester
lies—and then return to the Americas 
as the trade winds . O n precipit
ation, the latent heat bound up i n 
vaporisation is released, some 560 
calories per gram. I n that way heat is 
transferred f rom the Tropics to the 
higher latitudes thus contributing 
significantly to a more equitable cli
mate i n temperate areas. In effect, 
without the tropical forest, and that 
of the Amazon Basin i n particular, 
the Tropics w o u l d tend to be hotter 
and drier and the temperate regions 
both sides of the equator colder. The 
moist tropical forests of the w o r l d can 
therefore be considered as a vital 
component i n the process of pump
ing heat f rom the hot regions of the 
globe to the cooler regions. 

The transfer of heat through 
vaporisation followed by precipit
ation is considerable. Professor Jan 
Peagle points out that 2 centimetres 
of rain is sufficient to heat the entire 
trophosphere by some 6°C. During 
peak rainfalls exceeding 6 cm, the 
heat released is sufficient to w a r m 
the trophospheric column of air 
above the earth by as much as 20°C. 
Meanwhile sensible, direct heat f rom 
the sun over the course of a day can 
only w a r m up the air column by less 
than 2°C. 

Changing Atmospheric 
Chemistry 

Deforestation is likely to lead to 
subtle though consequential changes 
i n the chemistry of the atmosphere. 
As Paul Crutzen 3 points out, the 
t ropica l atmosphere generates a 
h i g h l y reactive chemical radical , 
produced through the photolysis of 
ozone by means of ultraviolet radi
a t i o n . That r a d i c a l , k n o w n as 
hydroxyl , is present i n minute quan
tities, its mixing ratio being 2 x 10 ~ 1 4, 
yet it is responsible for the removal of 
many trace gases f rom the atmos
phere, i n particular methane and car
bon monoxide, but including hydro
gen sulphide, the nitrogen oxides 
and almost all organic gases. A l l 
these, after reacting w i t h hydroxyl 
form highly soluble products that are 
efficiently scavenged by rain fall . 

Man's activities i n the tropics are 
having a significant effect on atmos
pheric chemistry. In particular the 
chopping d o w n of trees and their 
burning is increasing the burden of 
both carbon monoxide and carbon di 
oxide i n the atmosphere, while i n 
creased rice production is adding 
s u b s t a n t i a l l y to the a m o u n t of 
methane being liberated f r o m the 
soil. Cattle ranching as wel l as ter
mite activity, enhanced through raz
ing the forest, are also responsible for 
methane production, cattle adding to 
atmospheric methane through belch
ing. 

A r o u n d 2-3 mil l ion hectares per 
year are now cleared i n the Amazon 
Basin alone for annual crops and pas
tures, well over 100,000 square kilo
metres having been cleared i n that 
region for cattle between 1966 and 
1983. In terms of methane releases 
into the atmosphere, estimates indi 
cate that they amount to 380Tg (tera-
grams or 101 2g) per year, divided into 
the fo l lowing categories: domestic 
ruminants 80Tg; biomass burn ing 
45/60Tg; natural gas leaks 33Tg; coal 
mining 34Tg; rice paddies 120Tg; and 
natural wetlands 70/50Tg. 

The annual growth rate i n wor ld
wide cattle population i n the decade 
between 1970 and 1980 was approxi
mately 1 per cent; in coal and natural 
gas production 2.2 per cent and i n 
rice paddy area about 0.7 per cent. 
According to Crutzen, methane is in 
creasing i n the atmosphere by about 
1.2 per cent per year suggesting an 
annual growth of 4.6Tg, and there-



fore 1.6 per cent of the total anthro
pogenic source. The annual increase 
i n methane emissions as a result of 
rice paddy, cattle production and 
fossil fuel use amounts to some 
2.9Tg, leaving 1.7Tg unaccounted 
for. Biomass burning w i l l account for 
some of that difference, but Crutzen 
suggests that increased methane in 
the tropical atmosphere is reducing 
the concentration of hydroxyl and 
therefore effectively reducing the 
oxidative and cleansing powers of 
the atmosphere in that part of the 
globe. 

Laboratory experiments indicate 
that for each methane molecule oxi
dised i n environments which are 
poor in nitric oxide (NO) 3.5 hy
droxyl radicals are consumed as well 
as 1.7 ozone molecules. Equally, 
when carbon monoxide, largely pro
duced from biomass burning i n the 
Tropics, is oxidised by hydroxyl i n an 
NO x —poor atmosphere, such as one 
finds over the equatorial region, both 
hydroxyl and ozone are consumed. 

The net result of these oxidations in 
the tropical environment is that the 
oxidative powers appear to be con
stantly d i m i n i s h i n g . The overal l 
effect of that change remains to be 
seen. 

The situation has become markedly 
different over the industrial areas of 
the northern latitudes. There fossil 
fuel burning has led to the release of 
N O x , particularly nitric oxide, as wel l 
as of unburnt hydrocarbons. Where 
N O levels are high the oxidation 
pathway takes a different turn , the 
nitric oxide effectively catalysing the 
product ion of both h y d r o x y l and 
ozone. Thus when methane is oxi
dised i n a NO-rich atmosphere via 
carbon monoxide half an odd hy
droxyl radical is generated as well as 
3.7 ozone molecules. The atmos
phere over industrial areas has there
fore become more powerfully oxidis
ing, one consequence being an ac
celeration i n the oxidation and de
position of acid oxides such as sul
phur dioxide and nitrogen oxides. 

Increasing Instability 
Overall, what are the implications 

of increasing hydrocarbons such as 
methane i n the atmosphere? First, a 
loss of oxidative powers over the 
Tropics is leading to the gradual 
build-up of various gases such as 
methyl chloride and methyl chloro-
The Ecologist, V o l . 17, N o . 4/5, 1987 

form which w o u l d otherwise swiftly 
get oxidised and scavenged. These 
gases w i l l now increasingly pass into 
the stratosphere where they serve as 
precursors for chlorine production, 
the chlorine being able to interact 
w i t h ozone. 

Moreover, because methane is i n 
creasing by more than one per cent 
each year, the imbalance between hy
droxyl production and its destruction 
w i l l increase, further diminishing the 
oxidative powers of the atmosphere. 
O n the other hand, methane destruc
tion may increasingly take place i n 
higher latitudes where the N O con
centration is greater because of man's 
industrial activities. Thus, there may 
be an increasing tendency to lose 
ozone i n clean, tropical atmospheres 
and to generate it i n polluted areas. 
The loss of ozone i n tropical areas 
w i l l be accentuated by the production 
of chlorine and water vapour, 
w h e r e a s i ts p r o d u c t i o n over 
industrial areas w i l l accelerate acid 

M a n ' s activities i n the tropics 
are having a significant effect 

on atmospheric chemistry. 

deposition, whether the source of the 
acid precursors is bio- or anthropo
genic. 

I n conclusion, deforestation i n the 
Amazon Basin may wel l lead to sig
nificant changes to global climate 
through perturbing the hydrological 
cycle, while equally altering atmos
pheric chemistry and contributing to 
enhanced oxidation processes in the 
atmosphere over industrial areas. 

Notes: 
1 . Ramade, R. The Ecology of Natural Resources, 

(Wiley) 1984. 
2. Salati, E. The Geophysiology of Amazonian 

Vegetation and Climate Interaction, Chapter 
15, p p 273-296, (Wiley) 1987. 

3. Crutzen, Paul, supra note 2, Chapter 8, p p 
108-130. 
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The w o r l d Resources i n s t i t u t e Plan: A Crit ique 

Forestry Myths and the World Bank 
A critical review of Tropical Forests: A Call for Action 

by Vandana Shiva 

The World Resources Institute's C a l l f o r A c t i o n blames the poor for deforestation and proposes 
commercial forestry as the solution. If implemented, it can only further the exploitation of the 

world's tropical forests. 

There are four pervasive myths behind current inter
national forestry programmes which militate against 
their becoming strategies for the ecological and econ
omic recovery of marginalised communities. 

The four myths are: 
(a) That people, not profits, are the primary cause 

of tropical deforestation; 
(b) That the "deve loped" w o r l d has protected its 

forests and must teach conservation to the Third 
World ; 

(c) That commercial forestry, based on private 
ownership, can solve the fuelwood crisis for the 

?oor; and 
hat commercial afforestation can guarantee 

ecological recovery. 
These myths are revived i n the recently published 

Wor ld Resources Institute (WRI) report Tropical Forests: 
A Call for Action, published for the W o r l d Bank and 
UNDP. We i n the Third Wor ld i n general, and India i n 
particular are familiar w i t h these myths. They were the 
political tools used for the colonisation of common 
forest resources by the British. The centres of exploit
ation and planned destruction might have shifted from 
the East India Company and the Crown i n London a 
century ago to the W o r l d Bank i n Washington i n con
temporary times, but the logic of colonisation has not 
changed. The British, too, talked of "forest conser
v a t i o n " while creating a policy for deforestation. The 
W o r l d Bank, i n the same vein, is talking of conservation 
of tropical ecosystems while financing projects that w i l l 
destroy tropical ecosystems. 

The W o r l d Bank's Call for Action is inconsistent w i t h 
the socio-ecological imperatives of sustainability and 
survival i n the tropics. It threatens to create new forms 
of poverty for the poor, and new forms of ecological de-
stabilisation, even though the Wor ld Bank attempts to 
legitimise its forestry projects on environmental 
grounds and grounds of poverty alleviation. But legiti-
misation and packaging are not the same as content. I n 
reality, all forestry programmes, all the tropical forestry 
action plans, reflect Wor ld Bank's commitment to the 
market economy i n which neither the poor nor nature 
have a role—except as victims. 

The market economy cannot solve the tropical forestry 
crisis. O n the contrary, the tropical forestry crisis has 
emerged from the increased commercial exploitation of 
tropical forests and resources. It is important to keep the 

Vandana Shiva is a director of the Research Foundation for Science, Technol
ogy and Natural Resource Policy, 105 Rajpur Road, Dehra Dun 248001, India. 

history of forest management i n m i n d to ensure that the 
new prescriptions of afforestation are not worse than 
the disease of deforestation. 

What destroyed Tropical Forests— 
Profits or People? 

The WRI report revives the m y t h that it is local people 
who destroy tropical forests. It states that 

" i t is the rural poor themselves who are the primary 
agents of destruction as they clear forests for agricul
tural land, fuelwood and other necessities. Lacking 
other means to meet their daily survival needs, rural 
people are forced to steadily erode the capacity of the 
natural environment to support t h e m . " 1 

The reality of deforestation is however quite different. 
The tribals of Bastar i n India, for example, have pro
tected their forests over centuries. By contrast, a W o r l d 
Bank project for "forest development" has proved a 
major cause for deforestation i n the region. This project, 
the Madhya Pradesh Forestry Technical Assistance Pro
ject (Credit 608-IN, December 1975), was the Bank's first 
intervention i n forestry i n India, and was directed pr i 
marily towards the development of plantations for the 
pulp and paper industry. 

Similarly, the WRI report cites the worldwide distri
bution of tropical pine as a "success" story, an example 
of the scientific excellence of the forestry research 
undertaken by the Commonwealth Inst i tute . 2 Yet, 
under the Bastar Tropical Pine Project, 8,000 hectares 
(ha) of natural forests i n the Bastar Hills were to be con
verted to pine plantations, at a cost of Rs 96 mil l ion, i n 
order to feed the paper and pulp industry. The project 
was finally shelved as a result of serious resistance by 
local tribals for w h o m this was an example of a forestry 
disaster, not a "success". The project was based not on 
scientific knowledge but on ecological ignorance, both 
of the forest ecosystem and of the tribals integration 
w i t h that ecosystem. I t was a prescription for the des
truction of tropical forests, not their development, it 
was a project aimed at changing the character of the 
forests i n such a manner that they exclusively serve 
commercial interests, and not the indigenous peoples. 3 

The t ruth is that the commercialisation of forests is the 
primary cause for most largescale and rapid deforest
ation. Forest dwellers are the victims, not the agents, of 
deforestation—be it in Bastar in Central India, i n the 
Andaman and Nicobar Islands, in the Nor th East or i n 
the Himalayas. Blaming the people has been an old 
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strategy used by commercially oriented bureaucracies to 
usurp control and management of forests f rom local 
communities. 

The Lessons of History 
While the destruction of forests throughout the nine

teenth century i n India was rooted i n British commercial 
interest, the reservation of forests through the Forest 
Acts was legitimised by blaming local people for forest 
destruction and by denying their ancient forest rights. 
As Pant observed for the Himalayas; "The tale about 
the denudation of forests by the hi l lman was repeated 
ad nauseam i n season and out of season by those i n 
power so much so that it came to be regarded as an 
article of faith . . . " 4 

In the Kumaon region, there is evidence that it was 
the needs of the empire, not of the local people, that led 
to rapid forest denudation. According to Athinson's 
Gazeteer: 

"The forests were denuded of good trees i n all 
places. The destruction of trees of all species appears 
to have continued steadily and reached its climax 
between 1855 and 1861 when the demands of the 
Railway authorities induced numerous speculators to 
enter into contracts for sleepers, and these men were 
allowed, unchecked, to cut d o w n old trees very far i n 
excess of what they could possibly export, so that for 
some years after the regular forest operations com
menced the department was chiefly busy cutting up 
and bringing to the depot the timber left behind by 
the contractors/' 5 

By contrast the local people had conserved their 
forests over generations: 

" A natural system of conservancy was i n vogue, 
almost every h i l l top is dedicated to some local deity 
and the trees on or about the spot are regarded w i t h 
great respect so that nobody dare touch them. There 
is also a general impression among the people that 
every one cutting a tree should plant another i n its 
place." 6 

Legitimising Experts 
The new wave of blaming the people for environ

mental destruction i n general, and deforestation i n par
ticular, arises f rom the desire of agencies like the WRI, 
the Wor ld Bank and the U N Food and Agriculture Or
ganisation (FAO) to legitimise and facilitate the transfer 
of resource control and forest management f rom local 
people to the state, f rom Third W o r l d countries to 
pseudo-experts i n international aid agencies i n the 
N o r t h . As Lloyd Timberlake has pointed out, Africa is 
not dying because Africans are ignorant, on the 
contrary, "Afr i ca is dying because i n its i l l planned, i l l 
advised attempt to 'modernise' itself it has cut itself to 
pieces." 7 

The WRI report, however, prefers to perpetuate the 
myth that Africa's crises are created by the poor i n 
Africa. Referring to the degradation of the Ethiopian 
Highlands, it states: 

"The Central Highlands Plateau i n Ethiopia supports 
22 mil l ion farmers (70 per cent of the population) and 
contains 59 per cent of the country's cultivable land. 
Exhaustive farming practices, overgrazing, and fuel-
wood collection have severely eroded the plateau and 
destroyed most forest. Loss of soil fertility is wide
spread and the use of fertiliser is so l imited that food 

The Ecologist, V o l . 17, N o . 4/5, 1987 

H f your skill is here,you're"! 
• probably wanted there. 

Agricultural Development 
Worker, Bangladesh |_| 
Organic Agriculturalist, 
Indonesia U 
Rural Development 
Assistant, Solomons |_J 
Agronomist Agricultural 
Service Centre 
Bangladesh | _ l 
Fisheries, Research & 
Survey Officer, Belize • 
Freshwater Ecologist, 
Philippines 

Forestry Researcher, 
Nepal • 
Instructor in Rural Tech
nology, Womens Training 
Centre, Nepal 

Conservation Coordinator, 
Nigeria Q 
Water Engineer, Kenya • 

Agricultural Engineer, 
Sudan 

Civil Engineer (roads), 
Malawi • 

Skills taken for granted in this country are vital to members 
of poorer Third World communities. 

In a world which by and large does nothing about poverty 
and injustice (let alone hunger), VSO volunteers work directly 
with those seeking to become more self-reliant: 

No one can change the world. But as a VSO volunteer, you 
could make a world of difference. 

You should be without dependants and willing to work for 
the local rate of pay. Postings are for two years - although 
many choose to stay l o n g e r - a n d most U.K. employers should 
be prepared to grant leave of absence. 

For more information please complete and return. 
I'm interested. 
I have the following training/experience: 

. Join the 
human race. 

Charity no. 313757. 

Post to Enquiries Unit, Voluntary Service Overseas, 9 Belgrave Square, 
London SW1X 8PW. (24p S.A.E. appreciated). 

INDUSTRIAL COMMON OWNERSHIP 
FINANCE LIMITED 

THE NATIONAL REVOLVING LOAN 
FUND FOR WORKER CO-OPERATIVES 

Offer for Sale of 
Co-operative Shares 

There are 1300 worker co-operat ives in the UK, and the 
numbers are growing fast. Now, ICOF has designed a 
unique eth ical investment th rough wh ich people can lend 
their f inancial support to help set up many more. Al l the 
money f rom these shares wi l l go to create a new national 
loan fund speci f ica l ly for worker co-ops. 

ICOF believes that the co-operative model of fers the best 
way to rejuvenate the local economy, promote equal 
opportun i t ies , and develop human potent ia l in the 
workplace. 

Over the next 10 years, every £10,000 invested in ICOF 
Co-operative Shares should . . . 

— help set up 2 or 3 worker co-operat ives 
w i t h ICOF loans. 

— help support around 10 co-operat ive jobs 
— earn the holder £6000 up to the date of 

redempt ion 
.. . and be repayable in fu l l in 10 years. 

You can invest f rom £250 upwards. To reserve a 
prospectus for the share launch on 1st June, contact : The 
Secretary, ICOF, 4 St Giles Street, NORTHAMPTON NN1 
1AA, or phone 0604-37563. 

FINANCE AS IF P E O P L E MATTERED 

143 



— - - — 

I 

11 T , • 
The report blames the poor for deforestat ion but fa i ls to ment ion 
the devastat ion caused by large development projects. 

product ion has not kept pace w i t h populat ion 
growth. Drought has precipitated a major f a m i n e . " 8 

What the WRI report fails to mention is that it is profits, 
not people, that are ultimately responsible for the de
gradation of the Ethiopian highlands. Under the Third 
Five Year Plan (1968-73), Ethiopia spent only one per cent 
of the total expenditures on peasant agriculture and in 
stead emphasised the rapid development of large-scale 
commercial farms producing crops for export. Tractors, 
pesticides, fertilisers were exempted from import duty. 
Multinationals making agrarian investments of $200,000 
or more were given a 3 to 5 year income tax holiday. 
Commercial development of the Awash Valley was part 
of the plan. By 1970, 60 per cent of the land brought 
under cultivation i n the Awash Valley had been devoted 
to cotton production, while sugar plantations claimed 
another 22 per cent of the cultivated area. To make way 
for these multinational-managed commercial farms, the 
government had forcibly evicted Afar pastoralists f rom 
their traditional lowland pastures. The Afars were thus 
pushed into the fragile uplands which were rapidly 
overgrazed and degraded. 9 The degradation of the 
Ethiopian highlands thus needs to be viewed i n the con
text of the introduction of commercial export agriculture 
in the lowlands, and the consequent displacement of 
nomads and peasants. It is not local ignorance but the 
exploitation of land and forests by commercial com
panies that is responsible for the tropical forest crisis. 

The Impact of Large-Scale Projects 
It is not just Wor ld Bank forestry projects which have 

destroyed tropical forests. I n India, the Wor ld Bank has 
financed the destruction of tropical forests through the 
dams on the Narmada River (see The Ecologist, vol.17, 
N o 2/3) and through mining and energy and gener
ation at Singrauli i n Central India. I n Brazil, the World 
Bank has financed the destruction of the Amazonian 
rainforests through the Grande Carajas project (see The 
Ecologist, vo l . 17. N o 2/3) which takes up 10 per cent of 
the Amazon region. The project involves mining and 
about 30 large dams like the Tucurui and Balbina. 
Friends of the Earth (Brazil) have strongly criticised the 
WRI's Call for Action for ignoring the effects of these pro
jects (see article, p 150). 1 0 
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Who w i l l Conserve Tropical Forests? 
The WRI report states that "developed and develop

ing countries differ sharply i n the conditions of their 
forests and the status of forest conservation and man
agement. The forest area of many developed countries 
has stabilised and, i n some cases, has increased during 
this c e n t u r y . " 1 1 The report suggests that this was 
achieved exclusively through the scientific and technical 
superiority of the developed countries. What it fails to 
highlight is that the regeneration of forest resources in 
the N o r t h was made possible by shifting the burden of 
deforestation to the tropics through colonialism. The 
myth that "experts" f rom Washington are needed to 
save tropical forests is a renewal of an old m y t h that the 
British w o u l d "conserve" India's forests when i n fact 
they were busy depleting them. 

As Stebbing reports, i n 1805 a despatch was received 
from the Court of Directors of the East India Company 
enquiring to what extent the King's Navy might, i n 
view of the growing deficiency of oak i n England, de
pend on a permanent supply of teak timber f rom 
Malabar. Thus the first real interest i n the forests of 
India originated not in India but f rom the colonial 
centre—London. The consequences were devastating. 
As Stebbing notes: 

" W h e n the British started exploiting Indian timber 
for military purposes, they d i d it rapaciously, because 
the great continent appeared to hold inexhaustible 
tracts covered w i t h dense jungles . " 1 2 

To the British Government and its officials, the vital 
role which forests play i n nature's economy and the 
great influence they exercise on the physical wel l being 
of a country went unrecognised. 

The military needs for Indian teak led to an immediate 
proclamation usurping the traditional rights over teak 
trees f rom the former government i n the South and 
vesting it i n the East India Company. Under further 
pressure f rom the British Government to ensure the 
future strength of the King's Navy, the decision was 
taken to appoint a special officer to supervise the forest 
exploitation. Since this was a policing job, Captain 
Watson of the police was the officer selected, and he 
was appointed the first Conservator of Forests i n India 
on 10th November 1806. Under the proclamation of 
A p r i l 1807, he wielded great powers, and interfered 
seriously in the rights of local people. From the outset, 
therefore, the "conservation" of forests, as practised by 
the British, was totally divorced f rom any notion of 
ecological conservation: rather it had to do w i t h "con
serving" the resource for exploitation by the British. 

The Conservator soon established a timber monopoly 
throughout Malabar and Travancore and furnished the 
government w i t h a plentiful supply of cheap timber, as 
did his immediate successors. But the methods by 
which this was done gave rise to seething discontent 
which rose to such a point that the Conservatorship was 
abolished i n 1823. 

The introduction of colonial forestry was therefore not 
associated w i t h superior forestry knowledge or scientific 
management, but w i t h a dominant military need and 
w i t h the usurpation of traditional rights. It was only 
after more than half a century of uncontrolled destruc
t ion of forests by British commercial interests that an 



attempt was made to control the exploitation. I n 1865, 
the first Indian Forest Act (VII of 1865) was passed by the 
supreme Legislative Council, which authorised the 
Government to declare forests and wastelands 
( "benap" or unmeasured lands) as reserved forests. 
This was repealed later by the Forest Act of 1878. 

Scientific Forestry? 
The introduction of this legislation marks the begin

ning of what has been called "scientific management", 
but which actually amounts to the erosion of the tra
ditional rights of access to forests and the erosion of the 
rich tradition of forest conservation i n the subcontinent. 
The new "scientif ic" tradition of commercial forestry 
that was developed by the British a century later be
came, in effect, a policy for deforestation. 

The WRI report is a contemporary example of Orwel-
lian double-speak i n which ecological destruction is 
called environmental protection. It is a revival of the 
m y t h that destroyers of tropical forests w o u l d protect 
them, that peoples alienated from and ignorant of 
tropical forests w o u l d prescribe to those who have gen
erations of forestry knowledge about local forest eco
systems. The arrogant ignorance of Washington experts 
becomes evident when the report states that "solutions 
are k n o w n " and fails to accept that project after project 
which has originated i n Washington has been shown to 
be socially and ecologically flawed. The W o r l d Bank's 
definition of " p r o d u c t i v i t y " and "development" have 
been systematically found to be i n direct contradiction 
w i t h concepts of " p r o d u c t i v i t y " and "development" 
from the perspective of local needs and sustainability. 

The goal of the market economy is the commercialis
ation of forestry and land use. Commercial interests 

resources 
policy 

have the primary objective of maximising profitability 
through the extraction of commercially valuable species. 
Forest ecosystems are therefore reduced to the timber 
mines of commercially valuable species. 

"Scientific forestry" i n its present form is a reduction
ist system of knowledge which ignores the complex 
relationships within the forest community and between 
plant life and other resource like soil and water. Its pat
tern of resource utilisation is based simply on increasing 
" p r o d u c t i v i t y " . By ignoring the linkages w i t h i n the 
forest ecosystem, this pattern of resource use generates 
instabilities i n the ecosystem and leads to counter
productive use of natural resources at the ecosystem 
level. The destruction of the forest ecosystem and its 
multiple natural benefits i n t u r n hurts the economic 
interest of those groups of society which depend on the 
diverse functions of the forests for their survival. These 
functions include soil and water stabilisation and the pro
vision of food, fodder, fuel and fertiliser. Forest move
ments like Chipko (see The Ecologist, vol.17, N o . l ) are 
simultaneously a critique of reductionist "scientif ic" 
forestry and an articulation of an alternative forestry 
science which is ecological and which can safeguard the 
people's interest. I n this alternative forestry science, 
forest resources are not viewed as isolated from other 
resources of the ecosystem. Nor is the economic value of 
a forest reduced to the commercial value of timber. 
"Product iv i ty" , " y i e l d " and "economic va lue" are 
defined for the integrated ecosystem and for mult ipur
pose utilisation. Their meaning and measure is there
fore entirely different f rom the meaning and measure 
employed i n reductionist forestry. Thus while for tribals 
and other forest communities a complex ecosystem is 
productive i n terms of herbs, tubers, fibre and the gene-
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pool, for the forester, these components of the forest 
ecosystem are useless, unproductive, dispensible. Dif
ferent economic perspectives thus lead to t w o different 
notions of ' 'product iv i ty ' ' and " v a l u e " . 

As far as overall productivity goes, the natural tropical 
forest is a highly productive ecosystem. Examining the 
forests of the h u m i d tropics f rom the ecological view, 
Golley has noted: 

" A large biomass is generally characteristic of tropical 
forests. The quantities of wood especially are large i n 
tropical forests and average about 300 tons per 
hectare compared w i t h about 150 tons per hectare for 
temperate forests ." 1 3 

However, f rom the viewpoint of modern 'scientific' 
forestry, the overall productivity is not important. Such 
forestry looks only for the industrially useful species 
and measures productivity i n terms of industrial 
biomass alone. As Bethel states, referring to the large 
biomass typical of the forests of the h u m i d tropics, 

" I t must be said that f rom a standpoint of industrial 
material supply, this is relatively unimportant . The 
important question is how much of this biomass 
represents trees and parts of trees of preferred 
species that can be profitably marketed . . . By today's 
utilisation standards, most of the trees, in these humid 
tropical forests are, from an industrial materials 
standpoint, clearly weeds. " u 

These assumptions, which wed 'scientific' forestry to 
the forest industry, have resulted i n large tracts of 
natural tropical forests being destroyed across the Third 
World. The justification is increased 'product ivi ty ' but 
the productivity is actually decreased because genetic 
wealth is destroyed as " w e e d s " . The replacement of 
natural forests i n India for eucalyptus plantations has 
been jus t i f i ed on the grounds of i m p r o v i n g the 
productivity of the site. However, it is a one-sided view 
of product ivi ty . Indeed, what has been called the 
'eucalyptus controversy' is i n reality a paradigmatic 
conflict between an ecological "peoples" forestry and a 
reductionist " indust r ies " forestry which only responds 
to commercial requirements. While natural forests and 
many indigenous tree species are more productive than 
eucalyptus i n the ecological paradigm, the reverse is 
true i n the reductionist paradigm of forestry. The 
scientific conflict is an economic conflict over which 
needs and whose needs are more important. It is time to 
reverse the domination of Third Wor ld development by 
the N o r t h so that peoples' needs and their knowledge of 
local ecosystems can become the basis of a sustainable 
development. 

C a n Commercialisation satisfy Basic Needs? 
The Wor ld Resources Institute cites Wor ld Bank 

'Social Forestry' projects i n India as success stories. 1 5 

These projects have been launched ostensibly primarily 
for social objectives, to correct the one-dimensional 
commercial forestry that has made forest resources 
more scarce for the poor. The aim has supposedly been 
to enhance the availability of organic fertiliser, food, 
fodder and fuel for local populations. The result, 
however, is further erosion of rights and resources. 
More than 90 per cent of tree planting under social 
forestry has been of eucalyptus. 1 6 Nearly all of it has 
been on fertile agricultural land, and all of it has been 
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marketed to urban industrial centres, especially for the 
p u l p industry . N e w enterprises have emerged to 
produce "green g o l d " on farmlands w i t h the promise 
that "money grows on trees". The result has been a 
serious reduction of food availability, a decline i n agri
cultural employment, and an increasing scarcity of fuel, 
fodder and fertiliser i n rural areas. 

T w o Economies 
It is critical to remember the distinction between two 

kinds of biomass economies: 
(a) the survival or sustenance economy 
(b) the commercial or market economy 

Production and distribution i n the first is based on the 
organisation of rights and entitlements that ensure that 
forest and tree produce reaches Gandhi's proverbial last 
man. Production and distribution i n the second is based 
on the strength of purchasing power, which more than 
70 per cent of Indians, living below the poverty line, do not 
have. Commercial forestry cannot provide justice to the 
70 per cent of peasants and forest dwellers who depend 
on rights and entitlements, not on purchasing power, to 
satisfy their basic sustenance needs. 

A t the root of current afforestation projects is the 
assumption that different management structures are 
organisationally equivalent. It is assumed that the 
outcome is the same whether a resource is managed 
collectively or whether it is privatised, whether it is 
managed by multinational corporations or by local 
t r i b a l s . Th is a s s u m p t i o n of " o r g a n i s a t i o n a l 
equivalance" then allows the growth of organisations 
which lend themselves more easily to serving the 
interests of more powerful economic groups. 

However, as the ecological audit of different 
afforestation programmes has shown, the organisa
tional structures which are effective tools i n a market 
economy can actually be inconsistent w i t h the needs of 
the survival economy. Large-scale, even-aged 

Lack of f i rewood has led Indian peasants to burn cow dung, a 
precious source of fert i l iser . India's social forestry programme 
has done l i t t le to relieve the problem. Yet it is hailed as a success 
story in the Wor ld Resources Inst i tu te report. 



Two Views of the Forest Crisis-
The view from The view from 
Washington the people 

Who destroys the People Destroy Profits Destroy Forests 
Forests? Forests 

Wfho is a tropical 
Forest Expert? 

Scientific k n o w 
ledge of tropical 
forestry exists 
only w i t h ex
perts i n the aid-
giv ing countries 
of the N o r t h 

Women, peasants, forest 
dwellers are the best experts 
i n tropical forestry and 
ecology. Expatriate experts 
are trained only i n a particular 
forestry science w h i c h caters 
to markets and works 
against people and nature. 

What is the most 
effective means 
for solving the 
biomass crisis of 
the poor? 

Privatisation is 
the most effici
ent mechanism 
for p r o v i d i n g 
biomass to the 
poor. 

Privatisation erodes the 
access and entitlements 
of the poorest to land and 
biomass. 

What is the 
most effective 
mechanism for 
ecological 
recovery? 

Profitability 
criteria can be 
an exclusive 
and effective 
guide to 
ecological 
rehabilitation. 

Exclusive concern w i t h 
profi tabil i ty has caused 
ecological destruction and 
therefore cannot reverse 
i t . Afforestation programmes 
based o n profi tabi l i ty 
alone can become ecological 
hazards i n themselves. 

monocultures match the needs of the p u l p w o o d or the 
plantation industry. However, for local needs, mul t i 
purpose tree planting is needed for food, fuel, fibre, 
fodder, fertiliser, oilseeds and medicines. 

I n biomass production, as i n any other form of 
production, the relations of production determine the 
relations of distribution. H o w production is organised 
determines h o w the produce is distributed. If 
production is organised i n accordance w i t h the logic of 
the market economy, it w i l l be distributed according to 
that logic. Purchasing power, not need, w i l l determine 
access and entitlement. The poor w h o have no pur
chasing power, but whose needs are the greatest, 
cannot register their demands through the organisa
tional structures of the market. 1 7 The success of tree 
planting i n the commercial economy does not auto
matically translate into successful tree-planting for the 
survival economy. 

Competition with Food Crops 
The World Bank model of forestry results i n 

undermining food production not just at the site of the 
plantations, but throughout the country. A forestry 
investment of $1,200 mil l ion as outlined i n the WRI 
report involves borrowing—and debt repayment 
involves higher and higher production of primary 
commodities for exports, so that land everywhere is 
diverted from basic food production for local consump
tion to cash crops for the global market. The WRTs 
investment is, moreover, based on a failure to recognise 
that peasants, everywhere, have always planted and 
protected trees under economic and legal conditions 
that allow them to do so. The social imperative i n 
forestry is not higher foreign debts for tree planting but 
a revival of people's rights so that they are not alienated 
from their life support base. 

C a n Commercial Tree Planting ensure 
Ecological Recovery? 

I n recognition of the ecological crisis generated by 
deforestation, India has launched massive afforestation 
projects. Besides the social forestry projects i n each state 
the Wor ld Bank has financed watershed projects i n the 
Himalayas and a national wasteland development 
project has also been launched. 

The W o r l d Bank Watershed projects are not projects 
for the ecological recovery of watersheds, however. 
They are instead projects for transforming the survival 
economy and nature's economy i n watershed regions 
into a market economy. The Nayer Watershed project 
w i t h funding of $6,912 mil l ion is an example. While the 
stated aim of the project is to reverse ecological 
decline—in effect to strengthen nature's economy and 
the survival economy—the project itself is largely a 
prescription for introducing commercial activities in the 
watershed. The sophistication of traditional agricultural 
practices i n h i l l areas, including ancient techniques of 
soil conservation through terracing and mulching, are 
not even acknowledged i n the project. Instead, the 
i n t r o d u c t i o n of intensive chemical f a r m i n g is 
recommended w i t h total indifference as to how 
chemical farming is a significant cause of soil and 
The Ecologist, V o l . 17, N o . 4/5, 1987 

water degradation. There is also a policy prescription for 
genetic erosion i n agricultural crops. 

It is an established fact that indigenous mixed and 
rotation cropping systems are the best mechanisms for 
soil and water conservation. While flood control and 
catchment stability is the main objective of watershed 
development, the success of the project is measured 
only i n terms of increased cash flows. From being a 
project for ecological rehabilitation for the benefit of the 
survival economy, the watershed development is 
reduced exclusively to an activity i n the commercial 
economy. The W o r l d Bank appraisal makes explicit this 
shift i n evaluation criteria: 

"The direct production effects generated by project 
actions provide sufficient economic justification for 
the project. The project is a pilot scheme leading to a 
long term programme for control of erosion w i t h i n 
upper watersheds of the Himalayas, aimed at reduc
ing run-off and decreasing the silt load of the rivers. 
Little data is, however, at present available to 
evaluate the economic effects of controlling erosion 
and f l o o d i n g " . 

A project aimed primarily at conservation and 
rebuilding nature's economy i n degraded catchments is 
not even being evaluated i n accordance w i t h conserva
tion criteria. O n the contrary, by interpreting watershed 
development merely as the development of the market 
economy in the watershed, land use shifts are 
introduced which further threaten to destabilise soil and 
water systems. Such impacts, moreover, are not even 
anticipated or monitored, leaving the further erosion of 
ecological stability as an invisible factor i n catchment 
degradation. 

The Wor ld Bank's Panar Watershed project i n Almora 
district similarly threatens to be an ecological and 
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economic disaster. Eighty per cent of the finances of the 
project are for planting pine, converting the watershed 
into a " m i n e ' ' for timber and resin, not a stable source 
of water. The local population is seriously resisting the 
pine plantations on the grounds that they w i l l destroy 
water resources and fodder resources. The people want 
mixed planting of indigenous species like oak, bhimal, 
t imi l , buras, which conserve soil and water and provide 
rich fodder. The strengthening of nature's economy and 
the survival economy is however not i n accordance w i t h 
the Wor ld Bank's development policy which equates 
progress w i t h commercialisation. 

The WRI report also ignores ecological criteria for 
measuring success i n the afforestation of upland water
sheds. Ignoring the role of profits f rom cash-crop 
farming i n Ethiopia's ecological destruction, the WRI 
report cites the largest soil conservation programme i n 
Africa i n the Ethiopian Highlands as a successful upland 
watershed project. 1 8 Most tree planting i n Ethiopia 
involved eucalyptus. After a decade, there has been no 
building up of ecological insurance despite large-scale 
p l a n t i n g of eucalyptus . I n I n d i a , the distr ic t i n 
Karnataka which tops the list in "successful" social 
forestry projects (see article p . 151) also tops the list i n 
water scarcity and i n food—and fodder—scarcity. 
Planting on commercial criteria and i n ecological ignor
ance has often worsened ecological conditions instead 
of improving them, because there is a distinction 
between: 

(a) nature's economy of sustainable production 
through the maintenance of essential ecological 
processes; 
and; 

(b) the market economy of non-sustainable 
production and exploitation. 

I n the former , successful development is a 
strengthening of nature's processes. I n the latter, 
evaluation is based on financial resource flows. What 
might look " u n p r o d u c t i v e " f rom the perspective of the 
market can be very " p r o d u c t i v e " i n terms of nature's 
productivity. This explains w h y so called primitive 
societies have often been, i n terms of natural resources 
and basic needs, the "or iginal affluent society". O n the 
other hand, highly productive commercial projects can 
be unproductive and destructive at the level of nature's 
economy. 

The ecological ignorance and indifference of agencies 
like the World Bank and the WRI becomes apparent i n 
the investment profiles for the Tropical Forest Action Plan. 
Firstly, India is shown as needing a total of $1,222 
mill ion for 5 years, which is far i n excess of the 
investment for all of Africa, suggesting that it is not 
ecological survival, but market growth, that the Bank is 
interested i n . For while survival might be more at stake 
in Africa, India's markets for wood products are far 
more promising. Secondly, i n India $500 mil l ion is for 
fuelwood and agroforestry, $500 mil l ion for upland 
watersheds, $190 mil l ion for industrial forestry and only 
$32 mil l ion for ecosystem conservation. The problem 
w i t h this categorisation is that: 

(a) It does not reveal that most "agroforestry", 
"watershed development" or 'social forestry" 
consist of commercial industrial plantations; 

(b) It does reveal that the World Bank sees 
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agroforestry and upland watershed management 
as not being ecosystem conservation. 

It is therefore natural that these projects fail to meet 
ecological criteria. 

Deepening Nature's Exploitation 
The World Bank's plan for tropical forests is not a plan 

for the conservation of tropical forests—it is a plan to 
expand and deepen nature's exploitation for the 
production of industrial/commercial wood. The report is 
misleading i n its categorisation of forestry projects 
under the three heads of "Fuelwood and agroforestry", 
"Landuse on upland watersheds" and "Forest 
Management for Industrial Uses". A l l three categories 
of afforestation include large-scale, capital-intensive 
planting of commerical species like pines and 
eucalyptus which make no positive contribution to the 
local ecology and economy. There is no organisational 
or ecological difference i n the successful case studies of 
" f a r m and community forestry" i n India and industrial 
forestry i n the Phillipines. Only the names are different. 
Whilst the Wor ld Bank has financed production of 
industrial pu lpwood by farmers as "social forestry" 
projects i n Karnataka, India, it calls the same project 
" industr ia l " forestry i n Mindanao i n the Phillipines. Since 
May 1974, the Wor ld Bank has provided US $2 mil l ion 
to the Development Bank of the Phillipines to supply 
284,000 cubic metres of pulpwood to the Paper 
Industries Corporation of the Phillipines (PICOP) which 
was formed w i t h i n the Sorrano group of companies for 
manufacturing pulp and paper. The loan is used to 
finance farmers to shift f rom food production to 
production of fast-growing pulpwood trees on an 8-year 
rotation on 80 per cent of their land holdings. PICOP 
supplies seedlings at cost i n exchange for first rights to 
the mature p u l p w o o d . 1 9 The W o r l d Bank is thus 
subsidising the rich industrialists of the Third World , 
while the poor lose livelihoods on land and are further 
burdened w i t h the social and economic costs of paying 
back debts and interests on World Bank loans. The 
Third World poor are thus bearing a double burden of 
costs while the World Bank makes it easier for the rich to 
get new access to forest lands, village commons and 
even farmlands—all for the production of commercial 
wood. The names of projects vary from country to 
country, but the pattern is the same—more land for 
increased production of commercial wood, through the 
destruction of natural forests, through the destruction 
of watersheds, through the destruction of cropland. 

The Tropical Forest Action Plan is a recommendation for 
the expansion of these destructive activities. I n India it 
recommends the expansion of World Bank's "Socia l " 
Forestry Programme for commercial wood production 
which has desertified farmlands and displaced peasants 
at the rate of 200 man days per hectare per year at the 
cost of US £500 mil l ion. A t the cost of another US $190 
mil l ion, the WRI plan recommends the exploitation of 
30 m i l l i o n hectares of n a t u r a l forest a n d the 
establishment of industrial plantations at the rate of 
240,000 hectares per year. I n Brazil, it recommends an 
investment of US $400 mil l ion to convert natural forests 
into plantations as a "Fuelwood and Agroforestry" 
project and another US $325 mil l ion for managing 5 



million hectares of Amazon forests for industrial wood 
product ion , and establishing 320,000 hectares of 
industrial plantations over a five year period. If the 
Action Plan is ever put into practice i n India and Brazil 
alone, the people w i l l have to bear the burden of US 
$1,415 mil l ion of loans to destroy millions of hectares of 
natural forests and prime farmlands. This does not 
include destruction of watersheds through commercial 
tree planting (US $500 mil l ion for India). The Tropical 
Forest Action Plan should more appropriately be called 
the Action Plan for Tropical Forest Destruction. 

Why the Plan Must Fai l 
The new afforestation programmes of watershed 

development, social forestry and wasteland develop
ment have had primari ly social and ecological 
objectives. However, an ecological audit of the tree 
planting strategies reveals that they have not been 
successful i n either ecological recovery, or the recovery 
of the marginal communities for w h o m they were 
aimed. Success i n tree planting has not been consonant 
w i t h success i n rehabilitating destabilised hydrological 
cycles and nutrient cycles or w i t h success i n enhancing 
the access and entitlement of the poor to biomass for 
their everyday needs. 

The systemic inability of forestry projects to meet 
ecological and social needs arises, i n our view, f rom 
wrong scientific and organisational assumptions. 
Scientifically, it is assumed that all trees and all forest 
ecocystems are ecologically equivalent. This assumption 
of the ecological equivalence of different tree species and 
sylvicultural systems misses the difference between the 
imperatives of temperate zone and tropical zone forest 
management between commercial and conservation 
forestry and also the difference i n the ecology of 
different tree species. The assumptions that temperate 
zone practices are suitable for tropical eco-zones have 
been identified as a significant cause of the erosion of 
forest resources even when "scientifically" managed. It 
also misses the physiological, and architectural, 
diversity i n tree species which is matched to local eco
system diversity. Trees have their o w n water require
ments, nutr ient requirements and patterns for 
partitioning organic matter, which are determined by 
their native habitat. The wrong species i n the wrong 
place can undermine essential ecological processes and 
the satisfaction of basic needs. Different species have 
different ecological and social impacts, and different 
sylviculture practices have different ecological and 
social impacts. Not all treeplanting helps to rebuild 
nature's economy. Some plantations cause major 
dislocations i n nature ' s processes l ike other 
"development" activities. To subsume all tree planting 
under a uni form category of "green cover", using a 
false assumption of ecological equivalance, is to ignore 
the diversity in nature and the diverse human needs 
that nature's diversity supports. 

Reversing the Process of Destruction 
The socio-ecological crisis arising f rom deforestation 

can be solved only if the processes f rom which it arises 
are reversed. The spread of commercialisation of 
forestry and the logic of the market i n forest 
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management have been the main causes of the depriva
tion of forest dwellers and rural communities, and for 
the destabilisation of the water cycle and the nutrient 
cycle, the two essential cycles of life. The further spread 
of the market ethic cannot but deepen social depri
vation and ecological destabilisation. The protection 
of nature, and of the poor w h o depend critically 
on it for sustenance, needs new thinking and action 
which puts the imperatives of nature's economy 
and people's sustenance above the imperatives of the 
market. 

The WRI action plan, based as it is on market 
imperatives, is a plan for the increased destruction of 
tropical ecosystems and the increased destitution of 
local communities. It is inherent to the logic of 
centralisation to destroy diversity, and hence the 
ecological stability to which diversity gives rise. The 
contemporary crisis i n food production, and the 
attendant problem of famine, arises f rom the modern
isation of agriculture through the green revolution. 
The increased ecological destruction i n the Tropics 
w i l l arise f rom the second green revolution—the 
total commercialisation of forestry including its genetic 
base. 

Conservation presupposes maintenance of diversity, 
and diversity can only be maintained locally. The 
people's action plan for saving tropical forests and 
tropical people has to be based not on the rule of the 
market, but on respect for nature, and respect for 
peoples' survival needs. It has to be based not on 
viewing trees as "green g o l d " to be exploited and 
felled, but as life support systems which must be 
protected. I n particular, it has to bui ld on little traditions 
of little people which ensure the protection of nature 
and local communities and do not allow them to become 
victims of global markets and global plans originating i n 
Washington. 
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A Critical Review of Tropical Forests: 
A Call for Action 

by Magda Renner 

The WRI plan will not help conserve Amazonia. Rather it will promote 
the industrialisation of the rainforest. It has nothing to offer Brazil and 

should be rejected. 

The Plan—as far as Brazil is con
cerned—does not go to the roots of 
the problem: namely, the ruthless ex
ploitation by transnational corpor
ations and powerful national groups 
and the terribly destructive "de
velopment" projects co-financed by 
international aid agencies. Both are 
carried out w i t h the collaboration of 
the Brazilian government. The plan 
makes almost no reference to these 
major factors. We read instead that 
"tragically it is the rural poor them
selves who are the major agents of 
destruction". 

I n fact the poor very often are cited 
as the instruments of destruction, be 
it i n Brazil, Indonesia, or wherever, 
but, as stated i n a recent study 
undertaken i n Indonesia (A Review of 
Policies Affecting the Sustainable De
velopment of Forest Lands in Indonesia), 
the Transmigration and road con
struction programmes launched by 
development agencies are i n them
selves destructive. A n d there the 
rural poor never participated i n the 
decision-making. 

We w o u l d expect that a plan to 
save tropical forests around the 
globe, w o u l d press for a halt of such 
projects, that it w o u l d establish limits 
to present uncontrolled exploitation 
and that it w o u l d spread the new 
ethical values that our civilisation so 
badly needs. Reverence of nature 
and life—the miracles no human 
being is able to recreate—will have to 
be the basis of the new political ethics 
capable not only of saving the forests 
but mankind too, today and tomor
row. 

Eucalyptus in Brazil 
The Call for Action foresees for 

Brazil investments of US$400 mil l ion 

Magda Renner works for Acao Democratica 
Femina Gaucha, Brasil. 

for Fuelwood and Agroforestry, 
US$325 mil l ion for Forest Manage
ment for Industrial Uses and US$50 
mil l ion for the Conservation of Tropi
cal Forest Ecosystems. The bulk of 
the money w i l l be spent on more in 
d u s t r i a l d e v e l o p m e n t a n d o n 
strengthening government depart
ments, which unt i l now have not 
even been interested i n protecting 
nature. 

There is a special emphasis on fuel-
wood and energy plantations, which 
we need and which we certainly 
want to implement i n the many al
ready deforested areas. But the suc
cess story the plan describes—the 
Aracruz Florestal project—should not 
be taken as a model. This project has 
been strongly criticised from the eco
logical point of view. It occupies a 
continuous area of 85,000 ha, includ
ing some valuable agricultural land, 
together w i t h the remnants of natural 
forest and local vegetation, which 
should have been spared. Converted 
into a sea of highly productive Euca
lyptus, the project yielded gains for 
the Aracruz pulp m i l l . The plantation 
employs 6 professionals and 70 tech
nicians, providing less than one job 
for every thousand hectares of land. 
It is typical of the type of capital-
intensive and capital-concentrating 
projects which much too often are at 
the origin of social injustice and eco
logical imbalances. We recognise the 
importance of fast-growing Eucalyp
tus but the fuelwood or energy plant
ations have to allow sufficient space 
for native vegetation i n healthy eco
systems. 

The Myth of Management 
I n the chapter entitled "Forest 

Management for Industrial Uses", 
proposal 4 states " B r i n g under con
trol and manage 5 mil l ion ha of 
Amazon Forest". What does this 

mean? Who knows how to manage 
this forest? and who w i l l be able to 
control this management of 5 mil l ion 
ha? The Brazilian government has 
proved to be unable to control even 
its national parks and biological re
serves, so well established i n the 
plans and studies elaborated by gov
ernment departments. 

What we have to learn is that the 
only way to protect this forest (and 
its inhabitants) is to leave it i n peace 
to complete its biological evolution 
and to fu l f i l its ecological functions as 
a w o r l d climate stabiliser, equally im
portant for the Nor th and the South, 
besides being the natural gene-banks 
on which future generations may 
have to rely for survival. 

The Call for Action makes many 
valuable recommendations to the 
Brazilian government. It stresses the 
need for small-scale, environment
ally sound and socially sensible pro
jects. It also emphasises the import
ance of NGOs, grass-roots organis
ations and local populations being in 
volved in the development process. 
But there are no provisions to enable 
such cooperation. 

Reasons for Rejecting the Plan 
The underlying principles of this 

plan clearly reflect and, what is more, 
reinforce the present dominating 
"Weltanschauung": high economic 
returns are allowed to overrule social 
and long-term ecological imperatives. 
What is technically feasible and econ
omically rewarding today is propa
gated as progress and development. 

As far as Brazil is concerned, this 
plan is rejected because: 
1 . It is too big to be controlled (and it 

w i l l add significantly to our al
ready unbearable foreign debt); 

2. It strengthens official departments 
which unt i l now have proved to be 
incompetent or unwi l l ing to pro
tect any forest; 

3. I t ignores local i n h a b i t a n t s . 
Neither the National Union of 
Rubber-Tappers nor the Feder
ation of Indian Nations have been 
consulted; 

4. Its principal aim is economic/in
dustrial growth today rather than 
the conservation of the Amazon 
forest. 
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Eucalyptus p lantat ions have proved hugely unpopular in Karnataka. Small farmers in many areas have expressed their 
anger by uproot ing sapl ings. 

The Failure of Social Forestry in Karnataka 
by The Environmental Defense F u n d 

Karnataka '$ social forestry programme was intended to increase the availability of food, fodder, 
fertiliser and fuel for the rural poor through a massive reafforestation scheme. It has done none of 
these things. The bulk of the trees have gone for pulp and rayon manufacture. The ecological 

costs of the project have been ruinous. 

Plagued by controversy since its 
inception, the Wor ld Bank/UK Over
seas Development Agency (ODA) 
funded social forestry project i n the 
State of Karnataka, India, is a prime 
example of the problems occurring i n 
Bank funded social forestry projects. 
The World Bank's o w n Midterm 
Review of Karnataka in January 1986 
revealed many of the project's pro
blems, but few of these shortcomings 
have been adequately addressed, 
and many suggested reforms have 
not been implemented. 

The problems in the project are the 
result not only of deficiencies i n its 
implementation, but are also the con
sequence of fundamental contradic
tions between its stated objectives 
and principles and its design. 
Paragraph 3.01 of the Karnataka Social 
Forestry Appraisal Report states that 
the primary objective of the project is 
to increase supplies of fuelwood for 

The Environmental Defense Fund, 1616 P. St. 
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campaigning for substainable development policies. 
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rural and semi-urban areas and that 
s e c o n d a r y o b j e c t i v e s i n c l u d e 
provision of fodder, small timber, 
fruit , bamboo for cottage industry, 
and other minor forest and agri
cultural products. 

Similarly, paragraph 3.03 sets out a 
number of principles to guide the 
implementation of the project, in 
cluding avoiding planting of trees on 
lands w i t h a potential for subsistence 
foodcrops; encouraging intercropp
ing trees w i t h food crops; an 
emphasis on communal participation 
and employment opportunities for 
the rural poor; and a commitment to 
making project output available first 
to local people, w i t h a priority on 
distribution to the rural landless and 
other disadvantaged sectors of local 
populations. But 81 per cent of the 
planting in the original project design 
was targeted for private farm forestry, of 
which in turn the Appraisal Report esti
mated 92 per cent would consist of 
eucalyptus. 

A t the time of the project appraisal 

there was already abundant evidence 
that this predominant focus on 
encouraging private eucalyptus plan
tations directly contradicted many of 
the project objectives and principles. 
In fact, the Appraisal Report explicitly 
acknowledged this contradiction i n 
p a r a g r a p h 3.30, n o t i n g t h a t 
eucalyptus trees " d o not lend 
themselves well to intercropping, are 
competitive, consume large volumes 
of water, have no value as fodder, 
and, because of its value as an 
industrial raw material, part of the 
produce may not reach the firewood 
market . " 

T r a d i t i o n a l l y , I n d i a ' s r u r a l 
population has relied on the biomass 
from indigenous trees and shrubs 
and crop residues to satisfy their 
requirements for fodder, fuel, fibre 
(for thatching and cottage handi
crafts), food and fertiliser. 1 Today, 
the village woodlots and common 
lands, f rom which the poor derived 
these p r o d u c t s free, are b e i n g 
replaced by eucalyptus. 
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A recent study by Dr N . S. Jodha of 
ICRISAT i n Hyderabad, concluded 
that in Karnataka, 100 per cent of 
poor families depended substantially 
on the biomass from common lands 
for satisfying their requirements for 
fodder, fuel and fibre, and 84 per 
cent for food. 2 The study attempted 
to calculate the monetary value of 
only a part of the biomass used by 
the poor from common lands and 
calculated values ranging between 
530 and 830 rupees per f a m i l y , 
depending on the district. According 
to the study, even these figures, 
which greatly understate the prob
able ful l valuation of the unmone-
tised economic services provided by 
rural ecosystems, are higher than the 
income generated by a number of 
government supported anti-poverty 
programme i n similar areas. 

Adverse Impacts 
P r e d i c t a b l y , the w i d e s p r e a d 

cultivation of eucalyptus in the 
Karnataka Social Forestry Project has 
resulted i n a number of adverse 
environmental and social impacts 
(some of which were recognised in 
the M i d t e r m Review) that pro
f o u n d l y u n d e r m i n e its stated 
objectives and principles. These 
impacts include: 

• The destruction of valuable 
agricultural land, through the 
widespread conversion of subsist
ence foodcrop lands to treecrop 
plantations for industrial uses, 
w i t h little produce being sold or 
used for fuelwood, and even less 
for fodder, timber and other local 
uses; 
• Increasing hardship for small 
farmers, whose lands and food 
productivity are adversely affected 
by surrounding larger eucalyptus 
farms; 
• Increasing hardship for the 
rural poor and landless, whose 
needs for fodder and fuel have not 
been satisfied and whose access to 
land is diminishing through the 
transfer of C and V class agricul
tural lands and grazing lands 
(known as gomal lands) to the 
paper and rayon industries; 
• Destruction of existing eco
systems, including loss of fertility 
of agricultural lands; 
• Increasing pressure on existing 
forests. 

The Chandrashekhar Report 
A February 1987 Report, entitled 

Social Forestry in Karnataka, An Impact 
Analysis by D. M . Chandrashekhar, 
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B. V. Krishna M u r t i and S. R. 
Ramaswamy, has revealed that the 
Karnataka State Government and 
Karnataka State Forestry Department 
(KSFD) are continuing to promote 
eucalyptus cu l t iva t ion by large 
farmers and that the Karnataka social 
forestry scheme has contributed to 
the massive destruction of valuable agri
cultural lands. The Chandrashekhar 
Report estimated that farm forestry 
(planting of trees on private farm 
lands) i n Karnataka f rom 1976-81 
converted over 100,000 hectares of 
farmers foodcrop land to dense 
eucalyptus plantations, even before 

Eighty-one per cent of 
plantings are on private land; 

92 per cent consist of 
eucalyptus. 

the W o r l d Bank/ODA pro jec t 
began. The report indicated that if 
the W o r l d Bank/ODA Project 
(1983-88) continues without reform, 
t h e n by 1988, the Karnataka 
Government and KSFD w i l l have 
been instrumental in destroying over 
220,000 hectares of foodcrop land. 
This is in addition to the 500,000 
hectares of government land already 
d e s t r o y e d t h r o u g h e u c a l y p t u s 
monoculture. 

Al though the Wor ld Bank Midterm 
Review recognised the need to 
reduce the emphasis on eucalytpus 
and the Karnataka Government has 
recently announced that it w i l l 
"considerably reduce" the percent
age of eucalpytus planted under the 
Bank-financed social forestry project, 
there is evidence that even marginal 
farmers are now being encouraged 
by the KSFD to convert their lands. 
Small and marginal farmers who 
were meant to be beneficiaries of the 
project are instead facing increasing 
hardship as a result of eucalyptus 
cu l t iva t ion . This is part icular ly 
disturbing i n the light of the fact that 
i n its Appraisal Report, recognising 
the drawbacks of eucalyptus in farm 
forestry, the Bank recommended that 
the KSFD: 1.) adequately publicise 
the drawbacks of conversion to 
eucalyptus ; 2.) research more 
sui table a l ternat ives for f a r m 
forestry, and 3.) closely monitor the 
social, economic, and agronomic 
effects of large scale afforestation 
w i t h eucalyptus. 

The Chandrashekhar Report also 
revealed that those small farmers in 
the Kolar, Bangalore, and Tumkar 
Districts w i t h holdings of less than 
five acres who were surrounded by 
larger eucalyptus farmers were 
adversely affected through the lateral 
spreading of eucalpytus roots which 
sucked the surface moisture and soil 
nutrients, ultimately diminishing the 
yield of neighbouring crops. The 
reduction of already low levels of 
crop yields has caused severe 
hardship to small farmers, who 
cultivate foodcrops under rainfed 
conditions, usually to meet the 
requirements of their o w n families. 
Because of the affect on their food 
p r o d u c t i v i t y , these farmers are 
increasingly dr iven to abandon 
foodcrop c u l t i v a t i o n and plant 
eucalpytus. The report revealed that 
small farmers are not converting to 
eucalyptus out of choice, but out of 
helplessness. 

A t a recent symposium on the 
Forestry Policy of the Karnataka 
Government , organised by the 
Karnataka Farmers Association, over 
400 farmer delegates f rom all over 
Karnataka unanimously rejected the 
further systematic promotion of 
eucalyptus and other fast growing 
species by the KSFD which, they 
maintain, only serves the interests of 
the paper and pulp industries. The 
delegates also c o n c l u d e d that 
eucalyptus is especially useless to 
small and marginal farmers. 

The Bank's Review 
The Bank's Mid-Term Review 

acknowledged that addressing the 
needs of the rural poor and landless 
for fodder, fuel and small timber 
should have received more priority 
as an equally important objective i n 
the Karnataka project. In the original 
project design, this objective was to 
be accomplished mainly through 
establishing Block Plantations (plan
tations on gomal and C and D class 
lands) which comprised 15 per cent 
of the total planting programme. This 
component of the project was also 
seen as a way to involve local 
communities. The Midterm Review 
revealed that these objectives had not 
been satisfactorily achieved. 

The Review stated: 

"Too much emphasis was placed 
on physical p lant ing targets. 
These should have been balanced 



by r e c o g n i s i n g t w o e q u a l l y 
important objectives: 
(a) that the planting programme 
had to be directed at meeting the 
forestry needs of the rural and 
semi-urban poor; 
(b) that the capability of the KSFD, 
i n c o l l a b o r a t i o n w i t h o ther 
agencies, had to be built up to 
enable it to meet the above 
needs." 

To date, neither of these recom
mendations have been adequately 
implemented. Concerning the first 
objective, the success of block plantations 
is still questionable due to the fact that 
the poor and landless have little access to 
or control of land. Many communities 
have not been adequately consulted 
i n the design of block plantations, 
a n d i n f o r m a t i o n about i m p l e 
mentation of this component of 
the project is not available to them. 
While we realise that some advances 
have been made i n the planting of 
more varied tree species which 
w o u l d provide fodder and fuel, the 
poor and landless cannot benefit 
because they have no direct control 
over the trees, and cannot harvest 
the produce. Oxfam has been recom
mending the concept of a Tree Tenure 
System whereby the poor w o u l d be 
given title to the trees grown on 
"waste land" . The Bank's Midterm 
Review also listed tree tenure and 
group farm forestry as viable options 
for involving the poor and landless. 
In addition to these reforms, the 
Federation of Voluntary Organ
izations for Rural Development in 
Karnataka (FEVORD) has recom
mended wastelands being leased to 
groups of the landless poor. We 
support the above recommendations, 
and suggest that the Bank promote 
consultation w i t h FEVORD and other 
local organisations on their design 
and implementation. 

Moreover, w i t h regard to farm 
forestry, there is still a need for 
greater involvement of the rural poor 
in decentralised peoples' nurseries 
( "Kisan N u r s e r i e s " ) , preferably 
through local organisations. We 
realise that some positive advances 
have been made in allowing the poor 
to set up small nurseries and earn 
income through raising saplings for 
farm forestry, but all aspects of the 
programme should be more oriented 
toward allowing the poor to raise their 
own saplings of varied species. This 
could be accomplished by decentra
lising all nurseries, by promoting 
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smaller nurseries of 5,000 saplings 
(the current size is 25,000), and by 
establishing a link between the raising of 
saplings and access to wasteland. 
Instead of raising saplings for farm 
forestry, the poor should be able to 
raise their o w n saplings and later 
plant them on wastelands where 
they have tree tenure or land tenure. 

The number and type of saplings 
distributed is also a matter of concern 
to local NGOs in Karnataka. Accord
ing to two member organisations of 
FEVORD—Gram Vikas in Kolar and 
the Indian Development Service i n 
Dharwad— the number of saplings 
given to the poor has been drastically 
reduced this year. Also, womens' 
groups in Kolar are concerned that 
the KSFD requires that a certain 
percentage (40 per cent last year) of 
saplings i n decentralised nurseries 
under the World Bank/ODA project 
have to be eucalyptus. Since the poor 
are w i l l i n g to raise sapl ings, 
distribution to them should be 
increased. FEVORD has requested 
that five mil l ion saplings of varied 
species be made available, but the 
KSFD has been slow to respond. 

Annexing Wasteland 
If the forestry needs of the poor 

and landless are to be met, it is 
essential that wastelands be made 
available to them and that their 
usufruct rights to the wasteland be 
established through land tenure 
and/or tree tenure. Instead, waste

lands (C and D class lands) all over 
Karnataka are being transferred by 
the Government and KSFD to pulp-
based industries for cultivation of 
eucalpytus and other fast growing, 
non-browsable species. The predica
ment of the poor and landless has 
been tragically exacerbated through 
the transfer of government-owned C 
and D class lands, which have 
traditionally been used by villagers for 
their needs, to the KSFD which has 
favoured pulp-based industr ies . 
Ironically, many of the lands which 
are being classified as " u n f i t for 
agriculture" and "wastelands" and 
thereafter transferred to KSFD, are 
lands which are actually rich i n 
native tree species and have pro
vided fodder and fuel for the poor. 

C o m m u n i t y organisa t ions i n 
Karnataka recently filed a law suit to 
stop the transfer of 75,000 acres of 
government-owned C and D class 
lands to Karnataka P u l p w o o d 
Limited. O n March 25, 1987, The 
Indian Supreme Court issued a stay 
order to prevent the Karnataka 
Government f r o m transferring the 
land. This stay order prevented 
further action by the Government for 
three weeks unt i l an assessment of 
the social and environmental costs i n 
Shimuga, Chickmaglur, Dharwad 
and Belgaum districts could be made. 
To date, the assessment has not been 
made. 

Grazing lands which have been 
used for years by communities for 
draft animals, milch cows, buffalo, 

By 1988, a lmost 750,000 hectares of valuable agr icul tura l land wi l l have been destroyed 
th rough eucalyptus p lantat ions. 
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sheep and goats are also gradually 
becoming unavailable because of 
transfers to pulp and paper in 
dustries for eucalyptus plantations. 
According to the Chandrashekhar 
Report, these lands are labelled as 
unfit for agriculture and classified as 
C and D lands, then handed over to 
the KSFD to increase land under 
vegetation. Inevitably, KSFD land 
transfers are always to industry. In 
1986, it was reported that 60 per cent 
of dryland in the Kolar district and 40 
per cent in Bangalore district had 
been converted to eucalpytus planta
tions, replacing traditional millet 
(ragi) growing. The conversion of 
grazing lands has contributed greatly 
to the decreasing availability of 
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fodder, one of the shortages the 
Bank-financed project was intended 
to overcome. These transfers are 
major factors in increasing poverty 
and i n undermining the ecological 
stablility and carrying capacity of 
large areas of rural Karnataka. The 
Bank's project, rather than amelio
rating this situation, is worsening it 
still further through its financing and 
reinforcement of the pro-eucalyptus, 
industrial bias of the KSFD. 

Ecological Disaster 
The World Bank and the Karnataka 

Government have systematically and 
gravely underestimated the adverse 
environmental and social consequences of 
expansive eucalpytus cultivation. There 
is increasing evidence that the wide
spread conversion of agricultural lands, 
grazing lands and forested C and D 
class lands to eucalyptus plantations 
is ecologically unsound and con
tributes to pressure on existing 
forests. Research indicates that 
eucalpytus is not a self-sustaining 
system of vegetation in a rainfed 
farm ecosystem, because eucalyptus 
acts as a drain and not a source of 
moisture and nutrients: over the long 
term it w i l l thus leave the soil 
incapable of supporting foodcrops. 
In a dryland ecosystem, it is also 
ecologically destabilising, and some 
reports indicate it contributes to 
desertification. 

I n the Bank's Appraisal, one of the 
environmental benefits of the project 
was that the increased availability of 
forest produce generated by the 
project w o u l d relieve pressure on 
"tradit ional forests" and help to 
reduce their depletion. I n reality, 
there is evidence that the Bank's 
project is contributing to increasing 
pressure on natural forests. If the 
poor and landless are continually 
deprived of the use of community 
land, and their needs are not being 
satisfied through Bank-funded social 
forestry, as originally planned, then 
pressure to collect f irewood from 
existing forests can only continue. 
Moreover, the conversion of agri
cultural lands to eucalptyus planta
tions may eventually lead to pressure 
to release more forests for foodcrop 
cultivation. 

Economically Unsound 
The Bank has used an economic 

justification to support its financing 

of eucalyptus p l a n t a t i o n s . We 
question the completeness of this 
economic analysis; it appears to be 
short term and excludes critically 
important ecological, social and 
temporal cost externalities as well as 
the true cost of government subsidies 
for eucalyptus through the free distri
bution of seedlings and the extension 
of farm credit to the exclusion of 
other species and crops. Experience 
has s h o w n that environmenta l 
problems w i l l surface over the long 
term, and when corrective measures 
become unavoidable, their cost is 
often many times what the original 
investment w o u l d have been to avoid 
them. I n a recent letter to a 
W a s h i n g t o n - b a s e d N G O , John 
Spears, Senior Forestry Advisor at 
the Bank, acknowledged that 

" I t is undeniable that i n some 
situations the tree (eucalpytus) is 
planted in the wrong place, w i t h 
obviously negative results. The 
key to its more effective use lies i n 
greater awareness of its advant
ages and disadvantages, better 
p l a n n i n g and supervis ion of 
projects which use eucalpytus/' 

Gravely flawed planning and in 
adequate supervision have plagued 
the Bank-financed Karnataka Social 
Forestry Project. The Bank's loan of 
more than $25 mil l ion w i l l bear 
adverse economic , social a n d 
ecological impacts unless the Bank 
implements substantial reforms. The 
problems in this project also raise 
disturbing questions about other 
ongoing and planned Bank-financed 
forestry projects i n India and 
elsewhere, which i n many instances 
have similarities in species choice 
and design. If the Bank plans to 
double its forestry lending, it w i l l be 
a tragedy if a substantial number of 
projects promote ecological and 
social deterioration, rather than 
environmental enhancement and 
sustainable growth. 

This article is an edited version of a submission 
by the Environmental Defense Fund to the 
W o r l d Bank. The submission was originally 
entitled Environmental and Social Problems in the 
Karnataka Social Forestry Project. 
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The Real causes o f D e f o r e s t a t i o n 

Burning forest in Rondonia, Brazil. If current rates of clear ing cont inue , the State of Rondonia wi l l have lost all i ts forests 
w i th in the decade. 

Who is destroying the Amazon 
Rainforest? 

by Jose A . Lutzenberger 

The forests of Amazonia are being systematically destroyed in the name of "progress". 
Plantations, large dams, mining operations, and colonisation schemes are the major causes of the 
destruction. Unless action is taken immediately, the forests will all be destroyed within the 

lifetime of our children. A first priority is land reform. 
We are witnessing today i n Brazil and i n much of Latin 
America the biggest holocaust i n the history of life. 
Never i n the course of three and a half thousand mil l ion 
years, since the first stirrings of life on this planet, has 
there been such a wholesale, accelerated, violent and 
irreversible demolition of all l iv ing systems as today. We 
have passed the point where we only desecrate this or 
that scenic landscape, this or that ecosystem. We are 
now i n the process of demolishing whole biomes. N o w 
we are getting ready to finish off the last large, more or 
less intact and contiguous jungle on Earth, the Hylaea, 
or tropical rainforest in Amazonia. 

Nobody seems to know exactly how fast the forest is 
being demolished. N o statistics are published and 
Landsat images are not easily accessible to and inter
preted by those who really care, while the powerful 
have an interest i n downplaying the extent of the dev
astation. I n a recent interview on TV, the Governor of 
the State of Amazonas, w h o is now pleading for free, 
large-scale export of raw timber logs and animal hides, 
stated categorically that less than 2 per cent of the forest 

Jose Lutzenberger is one of Brazil's best known environmentalists. He is 
President of AGAPAN, the State of Porto Alegre's Association for the 
Protection of the National Environment. 
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had been cleared unt i l now. O n the other hand, serious 
scientists who know Amazonia very well , Harald Sioli, 
for instance, (see article p. 134) state that close to 
100,000km2 of forest are felled every year. That w o u l d be 
about 2 per cent a year and this has been going on for at 
least a decade. 

Assuming exponential trends, Philip M . Fearnside at 
LNPA (Instituto Nacional de Pesquisa da Amazonia) 1 

shows that the states of Para, Maranhao, Goias, 
Rondonia and Mato Grosso w o u l d be cleared by the 
year 1990. Acre w o u l d be totally deforested before the 
year 2000, Roraima and Amazonas shortly after the year 
2000. Only Amapa w o u l d survive into the 22nd century. 
Averaging out these trends, the total forest w o u l d be 
gone wel l before the year 2000. We must not let this 
happen. 

This systematic destruction is being carried out i n the 
name of 'progress'. The Brazilian Government, the 
military dictatorship which set itself up i n 1964, set 
course for "development" at any cost. Its definition of 
development is a technocratic one—an economic model 
geared to fast industrialisation, where the highest aim is 
megatechnological concentration and a cash crop agri
culture, w i t h vast monocultures, to feed industry and 
the export market. 
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The Role of the Multinationals 
Large-scale devastation of the tropical rainforest and 

its surrounding transitional forests takes several forms. 
At one extreme we have gigantic projects. Multinational 
or Brazilian corporations or powerful individuals go to 
Amazonia to make large sums of money. A m o n g them 
are such giants as Anderson Clayton, Goodyear, Volks
wagen, Nixdorf Computer, Nestle, Liquigas, Borden, 
Kennecot Copper, and the American multibillionaire 
Daniel L u d w i g , or even farmers cooperatives f rom the 
south of Brazil, such as Cotri jui . This is a very small 
fraction of the list which runs into hundreds. These 
organisations set up enormous projects—cattle ranches, 
paper mills, single species monocultures of exotic trees for 
pulp , immense rice plantations, sugar cane plantations 
for the "gasohol " programme,* timber mills, mining 
operations. 

More often than not, these operations are financed 
w i t h state subsidies—tax rebates. That is w h y they are 
extremely wasteful and can accept scandalously low 
rates of productivity. O n the extensive cattle ranches, 
the production of meat hardly reaches 50kg per hectare 
per year and it rapidly declines after a couple of years as 
the soils are leached of the scarce nutrients remaining 
after deforestation. The grasses and legumes sowed for 
pasture give way to scrub unpalatable to cattle. The 
scrub is then kept d o w n w i t h heavy machinery, annual 
burning or herbicides. This contributes still more to the 
destruction of the soil and to still lower production. I n 
northern Europe, on organic farms not using imported 
feed, meat production is closer to 600kg/ha per year plus 
between 4000 and 6000 litres of milk per hectare. N o 
milk is produced on the Amazonian cattle ranches. We 
must remind ourselves that the intact forest, obliterated 
to give way to pasture, can produce at least ten times as 
much food in the form of tropical fruit , game and fish. 
Every single adult Brazil nut tree left standing can 
produce hundreds of kilos of precious food, every 
pupunha palm tree or many of the innumerable other 
species of palm trees occuring i n the forest can produce 
dozens of kilos of food, feed and construction material. 
For the inhabitants of the forest there also is no 

*The production of fuel through the fermentation of vegetation. 
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shortage of firewood, a problem that is becoming 
extremely serious i n other parts of the w o r l d . 

A devastating social effect of those schemes is that 
they employ an average of one worker per two 
thousand cattle, that is, one person on at least 3000 
hectares! The same area of forest could easily feed and 
house several hundred people if left intact. The 
traditional life style of the Indian, the caboclo and the 
seringueiro (rubber tapper) is also much more pleasant, 
easier, independent and secure than the life style of the 
ranch worker. The irony is that the little meat produced 
is meat for export. The Amazonian caboclo wisely says, 
"Where cattle move i n , we move out, cattle mean 
hunger . " The only beneficiaries are the corporations 
who do not even spend money i n the areas they 
devastate. But they keep saying that they are i n the 
business of feeding starving humanity. 

The social devastation caused by the other schemes— 
the extensive monoculture of trees, open pi t mining, 
gigantic dams, timber mills, logging on an industrial 
scale, commercial fishing for export—are just as bad. 
They are all geared to the enrichment of the powerful 
groups outside the region. There is no concern for the 
needs of the local population, much less for their life 
style and culture. The local people are uprooted, 
marginalised, alienated and they go either to the slums 
or escape even deeper into the jungle, as long as there is 
jungle. The Indians are already reaching the end of the 
line. 

The Brazilian Government is now selling off whole 
mountains, as i n the Caraja Project (see The Ecologist vol 
17, No 2/3). Recently the Minister of Planning boasted of 
having received the first d o w n payment of a few 
hundred mil l ion dollars f rom Japan for ore to be mined 
i n the Caraja mountains. What w i l l future generations 
say? 

Colonisation Schemes 
A t the other extreme we have large-scale demolition 

of the forest by small settlers, but this is also due to 
outside forces. The State of Rondonia, i n the west of 
Brazilian Amazonia, about the size of Great Britain, is 
being systematically cleared by settlers at a rate that, if 
continued, wil l leave it without forest within but a few years. 



The small settlers are more efficient destroyers of the 
forest than the big companies, who usually abide by the 
law that requires them to leave half the forest intact. The 
settler cannot stop, he must go on clearing unt i l nothing 
is left. Rondonia was chosen as an escape valve. Brazil's 
colonisation agency, INCRA (Instituto Nacional de 
Colonizacao e Reforma Agraria) circulates whole page 
ads showing aerial views of forest being cleared by 
settlers. The legend says, "Brazil is making the largest 
agrarian reform i n the w o r l d . " But these settlement 
schemes are conceived precisely i n order not to have to 
face agrarian reform i n other regions. The settlers come 
from the N o r t h East where landlords have always 
prevented a healthy peasant culture f rom developing 
and f rom the South, where soybean monoculture, 
producing feed for the cows that produce the "butter 
m o u n t a i n " of the Common Market, also drives thou
sands of people off their land. Farther north, i n Central 
Brazil, the "gasahol" programme is also displacing 
masses of people. 

The migrants f rom the South often form the th i rd 
wave of migration i n a century. German and Italian 
immigrants came to the old colonies i n Rio Grande do 
Sul and Santa Catarina i n the last century. Their des
cendants first moved to the Uruguay river valley. I n the 
1950s, they moved to West Parana, then on to south 
Mato Grosso. The frequency of migration waves is 
becoming shorter. Some families are now moving for 
the second time. They w i l l probably not stay long i n 
Rondonia. 

Hundreds of migrants arrive i n Rondonia every day i n 
addition to those unhappy people, much more 
numerous, who can only escape to the slums of the big 
cities. Some of the migrants try to settle on their o w n . 
They simply move to jungle areas as they become 
accessible through the new penetration roads that are 
constantly being opened by the road authorities. If they 
are lucky, they eventually get title to the land they settle 
on. For this they have to prove that they have made 
" improvements" on i t . INCRA accepts as improvement 
the clearing of forest. Hence every w i l d settler cuts 
down as much forest as he can, often much more than 
the area he can cultivate. Some clear hundreds or thou
sands of hectares. Many of the settlers go f rom one 
clearing to another. As soon as they get title or sufficient 
proof of property they sell to the bigger estates and 
move on. We have met settlers who make a l iv ing out of 
such land speculation. 

More generally, not so much i n Rondonia, but i n 
other remote regions of Brazil, the w i l d settler is soon 
displaced by someone who comes w i t h " l e g a l " title to 
enormous tracts of land. The settler is then considered a 
squatter and driven off by the " jagunco" or hired gun
man. No records are kept of the names and numbers of 
those who disappear. 

Where the migrants settle legally, they end up in the 
settlement schemes of INCRA. These schemes are 
another example of the total disregard for the 
Amazonian landscape and its people. The division of 
the land is conceived on the drawing board. A 
checkerboard-like pattern is imposed on the land 
without the slightest concern whatever for topography, 
steep slopes, rock outcroppings, little rivers or brooks, 
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much less ecosystems—a concept that does not exist i n 
the heads of INCRA planners. The lots are 250 metres 
by 1000 metres or 500m by 2000m or even 4000m. Thus, 
the farmer actually gets a long strip of land. In some 
cases his strip cuts across the same waterway several 
times as it meanders through the forest. He w i l l have to 
bui ld several bridges. Another farmer may have no 
access whatever to water, or his land may cut across two 
steep slopes w i t h two high plateaus and some lowland 
i n between or vice versa. Inevitably he w i l l cut d o w n the 
forest on the slope. The soil w i l l be eroded away after 
the first harvest, if there is a first harvest. Even the areas 
officially left as forest reserves are marked on the map as 
geometric shapes, somewhere i n a corner of the project, 
without reference to landscape. There is absolutely no 
provision for the preservation of these areas. The 
INCRA people say it is the responsibility of IBDF 
(Instituto Brasileiro de Desenvolvimento Florestal—the 
forestry agency); IBDF says it has no means to take care 
of the reserves. I n no time they are destroyed by w i l d 
settlers. It often seems as if the whole scheme is 
deliberately set up so as to guarantee maximum 
devastation. 

The farmers are left to themselves. There is no 
agricultural extension service worthy of the name. 
Government extension agencies promote cash crops 
and the credit system is geared to monoculture. Most 
credit plans include a certain percentage of the money 
for pesticides and chemical fertiliser, regardless of need. 
Cash crop monoculture is controlled by specialised 
agencies such as CEPLAC for cocoa, IBC for coffee and 
SUDHEVEA for rubber tree plantations. Each agency 
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insists on pure monoculture. Where farmers, out of 
their o w n wisdom, make mixed stands of coffee, cocoa, 
rubber and citrus trees, the agencies threaten to cut 
credit unless the farmers t u r n to pure monoculture of 
the respective crop. But practice has shown that mixed 
stands make for healthier plants, require less or no 
pesticides and produce more on a more sustainable 
basis. 

Socially, too, the settlement schemes are very 
disruptive. Firstly, they help to prevent the necessary 
reforms i n the regions where the migrants come from; 
secondly, they destroy the existing social fabric i n the 
settlement areas; and thirdly, the new settlers soon r u n 
into serious trouble when their soils become degraded 
and there is no more virgin forest to move into. We have 
seen settlers on soil so poor that even i n the ashes of the 
clearing, their harvests were not enough for survival. 

Local Indians are pitilessly liquidated, the survivors 
being driven even deeper into the remaining jungle, 
unti l they meet colonists advancing i n the other direction. 
Moreover, the rain forest Indians are extremely 
vulnerable to western diseases, such as common cold, 
measles and V D . As soon as a tribe makes contact w i t h 
the " c i v i l i s e d " invaders, they face lethal epidemics. 
Often as many as 90 per cent of a group die w i t h i n a few 
years. For the few survivors, it is the end of their 
culture. It is sad to see the total demoralisation of the so 
called "civil ised I n d i a n " . 

The disappearance of the rain forest Indian cultures is 
perhaps one of the greatest tragedies of our time. The 
rainforest Indian is a true ecologist. He knows the forest 
as no modern ecologist can possibly know it . He 
reveres i t . Yet we are exterminating the Indians before 
we can even learn f rom them, just as we are exterminat
ing tens of thousands of species every year even before 
we can catalogue them. 

Our indecent lifestyle seems to be trying to make sure 
that, when it collapses, there w i l l be no alternative 
lifestyles left to take its place. 

Traditional Industries Destroyed 
The new settlements also displace the caboclo and the 

seringeiro. The caboclo, the successor of the Indian, is 
usually of mixed stock, white and Indian, sometimes 
Negro. He lives in the forest, surviving on shifting 
agriculture and as a hunter/gatherer. His lifestyle is 
quite compatible w i t h the survival of the forest, as long 
as his population does not increase too much. But we 
are still very far f rom that. He has no reverence for the 
forest and its animal life but he keeps much of Indian 
wisdom. 

There is also the small logger. His lifestyle is com
patible w i t h the survival of the rainforest. He logs only 
on the f lood plains f rom where he can take his logs out 
when the water is high, making rafts for transportation 
to small lumber-mills. Felling is selective w i t h little harm 
to other trees. The flood plains represent the only really 
fertile soils i n the rainforest, being fertilised every year 
by the annual flood, just as was the case i n the Nile 
valley before the Aswan dam. Trees grow fast on the 
flood plains. O l d loggers often resume logging where 
they started i n their youth. I n 20 to 30 years enormous 
trees grow back, of a size it w o u l d take two centuries to 
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grow i n Europe. 
Where the big multinational logging companies or the 

large timber companies f rom the south of Brazil move 
in , the situation is quite different. They do not l imit 
their activities to the flood plains but operate mostly on 
the highlands, where soils are extremely poor and 
regeneration is therefore much more difficult. They also 
use heavy machinery, causing tremendous degradation, 
often destroying the whole ecosystem. They are 
required by law to "reforest" . But reforestation consists 
only of commercial monocultures. This reforestation is 
often done by specialised companies. The law does not 
require reforestation to be made i n the place where the 
forest was logged; it is often done somewhere else, even 
thousands of kilometres away. The reforestation 
companies often destroy natural ecosystems, other 
forests, for their plantations. This is so because it is 
easier to get large tracts of contiguous land i n the 
remaining wilderness areas. The "reforested" area is 
also almost always much smaller than the area of forest 
destroyed by logging. There is no supervision and 
bribing is easy. 

Local fishermen, who unt i l recently provided 60 per 
cent of Amazonia's protein are also being driven off by 
commercial fishing boats. It is often said, even by those 
who want to save the forest, that the Amazon can feed 
the w o r l d w i t h fish protein. That is another il lusion. 
There is enough fish for a growing local population but 
not for a large-scale export business. The Amazonian 
rivers are incredibly rich i n fish. There are more than 
one thousand different species. Many have not even 
been classified by zoologists. But there is very little 
primary production i n most of the Amazonian rivers. 
Fish life is mostly dependent on the forest, especially the 
forest on the flood plains. Many species feed on fruit or 
forest residues only during the high water season when 
they leave the river bed and spread out into the plain. 
The rest of the year they live off their fat reserves. The 
destruction of the flood plain forests and of the forests 
along the smaller waterways i n the highlands contri
butes directly to diminut ion of water fauna. Even today 
there is overfishing. Some important species such as the 
pirarucu and the tambaqui are nearing extinction and 
the manatee is very close to extinction. Commercial 
fishing is also extremely wasteful. It is now common 
practice for fishing boats to throw overboard whole 
loads of commercially less valuable fish when they hit 
upon a school of a more valuable species. The 
commercial fishing fleets have autonomy over thou
sands of kilometres. I n many areas the local population 
already complains that it is becoming difficult to catch 
the fish it needs. 

Finally, there is the seringueiro, or rubber tapper. Like 
the Indian, he has no sense of land ownership but he 
has a sense of territory! Each seringueiro has his 
"estrada", or road. He may walk as much as 30km a 
day collecting the latex. Today he is no more the slave 
labourer he was i n the past. His transistor radio informs 
h i m of the rubber price i n Sao Paulo or Chicago. He 
makes between five and seven hundred dollars a 
month, as much as a metal worker i n Sao Paulo, but he 
has no expenses. He derives most of his food from the 
forest and the river. He also has no transportation costs. 
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Illegal sett lers have massacred mi l l ions of Indians. Here a group of Kayapos walk def iant ly th rough a s t re tch of forest they refuse to 
abandon, despi te pressure f rom sett lers . 

Yet the colonisation programmes are displacing the 
seringueiro too. Another lifestyle compatible w i t h the 
forest is being destroyed. 

Brazil imports two thirds of its natural rubber 
consumption of approximately 90,000 tons a year. By 
helping the seringueiro and by increasing the density of 
the rubber trees i n the forest, which has already been 
proved possible by some small private enterprises, 
Brazil could easily have enough natural rubber for 
export. The monocultures of rubber trees that are now 
being promoted by the government w i l l probably not 
last long. The experiment carried out i n the 1930s by 
Ford was a failure. I n monoculture the rubber tree is 
subject to all kinds of pest attack. 

The rubber tappers income, comes not only f rom 
rubber, he also collects Brazil nuts. He w o u l d be the 
ideal forest guard, requiring no pay f rom the govern
ment and although it is true that i n the past he 
contributed to the slaughter of the Indians, today, i n 
many areas, rubber tappers and Indians have learned to 
live together i n harmony. During the second Wor ld 
War, the central government, which then called the 
Seringueiro " o soldado da borracha" (the soldier of 
rubber) promised title to the land on which they 
worked. This w o u l d have been very easy to implement. 
Each seringueiro needs no more than 200-500ha. If the 
density of rubber trees were increased he could make a 
l iving on a lOOha. Of course the promise was seldom 
fulfi l led. We know of only one programme where some 
tappers were given 250ha. I n general, when they are 
displaced by colonisation projects, they get no more 
than 25ha. Invariably they sell the land and end up i n 
slums or as day labourers. 

The federal government sees no difficulties i n granting 
the rich title to tens of thousands or even hundreds of 
thousands of hectares, but it hardly ever gives useful 
tracts of land to the small operator. I visited one big 
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project i n Rondonia; it belonged to a f i r m that grew 
powerful i n the South by devastating the Araucaria 
forests. Some 20,000ha were being put to pasture and 
an area much bigger was being logged. O n this project, 
the company closed the road via which the seringueiros 
not affected by the project used to bring out their rubber 
and forced them to sell all the rubber to the company at 
prices far below market prices. 

The lifestyle of Indians, caboclos and serigueiros is 
compatible w i t h the survival of the forest. Their lifestyle 
could easily be improved socially and ecologically by teach
ing them better cropping and collecting or fishing methods, 
storage methods and hygiene. Almost nothing is being 
done i n that direction, even though some very interest
ing research work already carried out at INPA has 
shown how permaculture w i t h palm trees, bread fruit 
and others can produce up to 10 times as much food per 
acre as the shifting agriculture now practised by the 
caboclo and seringueiro. But official philosophy sees 
only backwardness i n subsistence farming,, even if it 
makes people happier. There is also no concern what
ever for sustainability. 

Poor Not to Blame 
I n Rondonia it is very easy to see how devastation, 

even when it is committed by small farmers, is always 
caused by the shortsightedness and greed of the power
f u l . The settlements now demolishing the forest i n 
Rondonia are part of a classical colonialist structure of 
dependence and export. I n the new towns of Rondonia, 
growing like mushrooms, it is almost impossible to f ind 
locally produced articles i n the shops. Everything, even 
the broiler or the salad i n the restaurant, comes f rom the 
industrial south. While enormous quantities of wood go 
up i n smoke or rot i n the fields people cook w i t h bottled 
gas, brought i n by truck over 2,500 kilometres. Local 
power stations also burn petroleum that comes by truck 
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after crossing the ocean on its way f rom the Persian 
Gulf. Where the Madeira River passes the capital of 
Rondonia, Porto Velho, one can see thousands of tons 
of w o o d , logs, branches, whole trees, f loating 
downriver. No attempt is made to use that wood. When 
a region has to import everything it consumes, it must 
pay w i t h exports. Hence the agricultural policy of 
promoting only cash crops. 

While unsustainable forms of agriculture are destroy
ing the tropical rainforest i n Rondonia, the regions i n 
the South, f rom where many of the migrants come, 
such as the fertile and deep red soils of Parana, Santa 
Catarina and Rio Grande do Sul are also being raped. 
Soybean monoculture to feed cows i n the Common 
Market, rather than people i n Brazil, is causing erosion 
on a scale never seen before. A l l the rivers are dark 
brown or red w i t h clay and silt. Monoculture is also 
destroying what if left of peasant culture. These soils 
could support a sustainable form of highly productive 
and diversified agriculture. N o w , food production i n 
the former peasant regions is going d o w n drastically. In 
the more mountainous areas of Santa Catarina, farmers 
plant corn on steep slopes, at enormous costs i n terms 
of erosion, i n order to rear chickens for export to Saudi 
Arabia. The farmers themselves often buy their food i n 
the supermarket, the eggs and vegetables being 
imported f rom Sao Paulo. 

If the methods of organic farming were promoted on 
the good, fertile soils i n the South, the Nor th East and i n 
central Brazil, and only i n those areas already cleared, 

without touching remaining wilderness, this w o u l d 
dramatically increase productivity w i t h less pol lut ion 
and erosion. Migration could cease, and could even be 
reversed. Today, w i t h all the paraphernalia of heavy 
and sophisticated machinery, soluble fertilisers and 
pesticides, the regions w i t h the most "advanced" 
agriculture have very low productivity. I n the soybean-
wheat monocultures (soybean i n summer, wheat i n 
winter) , that now cover most of the good soils i n the 
three southernmost states, average production is below 
800kg/ha for wheat and around 1500kg/ha for soybeans. 
A small step i n the direction of organic soil management 
w o u l d immediately lead to dramatic increases i n 
production w i t h equally significant increases i n 
employment. Brazil need not give up its present exports 
and could still produce more food. We already have a 
few examples of farms attesting to that. 

Amazonia should be left to the Amazonians. The 
growth of capital and power at the expense of the 
ecology and the people of Amazonia is classical 
imperialism. It makes no difference whether the 
benefits accrue to powers f rom overseas or f rom other 
parts of Brazil. 

Brazil's politics towards Amazonia must change. A n d 
they must change w i t h i n this decade—or it w i l l be too 
late! 
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Rainforests and the Hamburger Society 

by James D . Nations and D a n i e l I . Komer 

Almost two-thirds of Central America's lowland and lower montane forests have been cleared or 
severely degraded since 1950. Much of the land has been cleared to make way for ranching 
schemes to supply the United States and other western countries with cheap beef for hamburgers. 

Few consumers associate fast food 
hamburgers or TV dinners w i t h the 
eradication of Central America's 
tropical rainforests. But for more 
than 30 years, the United States' 
appetite for cheap, imported beef has 
been a critical factor i n the future of 
those forests. Tropical rainforests 
throughout Central America (in
cluding southeastern Mexico and 
Panama) are being replaced by 
pasturelands to produce beef, much 
of which is consumed by U.S. 
citizens. 

This cycle of destruction of rain
forests and use of the land to produce 
beef for export involves international 
bank loans to support cattle industry 
development, U.S. Department of 
Agriculture inspections to control 
undesirable ingredients, and the 
continuation of a socioeconomic 
system that concentrates l a n d 
holdings—and thus power—in the 
hands of the few. 

The destruction of rainforests i n 
other areas of the w o r l d is sometimes 
even more dramatic than i n Central 
America—as i n the Amazon Basin 
where bulldozing, burning, and 
c h e m i c a l d e f o l i a t i o n d e s t r o y 
immense tracts of forest each year. 
But nowhere is the loss of biological 
diversity more severe and nowhere is 
the United States' unwi t t ing role i n 
deforestation more apparent, than i n 
the case of Central America. 

Almost t w o - t h i r d s of Central 
A m e r i c a ' s l o w l a n d a n d l o w e r 
montane rainforest have been cleared 
or severely degraded since 1950.1 A t 
current rates of destruction, most of 
the remaining forest w i l l be eradi
cated d u r i n g the next 20 years, 
leaving only impoverished remnants 
i n national parks and reserves. Des-

James D . Nations and Daniel I . Komer serve on 
the staff of the Centre for Human Ecology, Austin, 
Texas. 
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pite the gr im ecological consequences 
of such a prospect, some hope 
remains to break this cycle. Because 
the causes of deforestation i n Central 
A m e r i c a are so apparent , the 
measures required to halt it are also 
obvious. 

Logging, then Colonisation 
While some scientists and many 

Latin American politicians blame the 
slash-and-burn agriculture of Indian 
and peasant farmers for the destruc
t ion of Central America's tropical 
forests, i n reality the problem results 
f rom a combination of local, regional, 
and international activities. I n fact, 
forest conversion i n Central America 
usually occurs i n stages. 

During the first stage, logging com
panies enter the forest to extract 
v a l u a b l e h a r d w o o d s s u c h as 
mahogany and tropical cedar. Be
cause the trees of the rainforest are 
locked together i n an intertangled 
web of leaves, vines, and lianas, 
f e l l i n g these selected species 
damages many non-commercial trees 
that are left behind. Studies indicate 
that between 30 and 50 per cent of 
the forest canopy may be destroyed 
or damaged through this process of 
" c reaming" or " h i g h t o p p i n g " the 
rainforest. 2 

But the damage wrought by com
mercial logging is not so much the 
result of what foresters remove f rom 
the forests as what they leave behind 
—namely, the roads they construct to 
enter and exploit the area. Road con
struction introduces the second stage 
of deforestation: colonisation. For 
d o w n these roads, like leaf-cutter 
ants on a forest trail , come landless 
peasants f rom other areas of the 
country. Using agricultural traditions 
that are i l l suited to the tropical rain
forest, they clear and b u r n the 
vegetation to plant subsistence crops 

—corn, beans, rice, and manioc—and 
small-scale cash crops such as coffee, 
chilies, bananas, and cacao. 

This colonisat ion has a heavy 
impact on any indigenous people 
who live i n the region. Indian groups 
who have survived the diseases and 
disruptions of t imber exploitation 
may be overrun by colonising 
peasants w h o have little regard for 
the territory's aboriginal inhabitants 
and little ecological awareness of 
their new forest home. 

Pawns i n the Game 
But to blame colonising peasants 

for uprooting tribal people and burn
ing the rainforest is tantamount to 
blaming soldiers for causing wars. 
Peasant colonists carry out much of 
the work of deforestation i n Central 
America, but they are mere pawns i n 
a general's game. To understand the 
colonists' role i n deforestation, one 
must ask w h y these families enter the 
rainforest i n the first place. The 
answer is simple: because there is no 
land for them elsewhere. 

Behind that answer are several 
under lying factors, among them 
inequitable land distribution and 
p o p u l a t i o n g r o w t h . C e n t r a l 
American government officials pro
mote jungle colonisation projects or 
tolerate "spontaneous" colonisation 
partly because doing so temporarily 
relieves pressures for land reform i n 
other areas of the country, thus 
reducing demands to break up and 
redistribute large estates and com
pany holdings. According to the 
United Nations Food and Agriculture 
O r g a n i s a t i o n ( F A O ) , i n L a t i n 
America as a whole, 7 per cent of the 
landowners control a surprising 93 
per cent of the arable land. I n 
Guatemala, for example, 2.2 per cent 
of the population owns 70 per cent of 
the agricultural land, mostly in the 
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Table 1: Lowland and Lower Montane Tropical Rainforest in Mexico, 
Central America, and Panama 

UNDEGRADED CURRENT RATE O F 
COUNTRY RAINFOREST IN MID-1982 L O S S PER YEAR 

Nicaragua 28,000 km* 1,000 k m 2 

Guatemala 26,300 k m 2 600 k m 2 

Panama 22,000 km* 500 k m 2 

Honduras 20,000 k m 2 700 k m 2 

Costa Rica 16,000 k m 2 600 k m 2 

Belize 9,800 k m 2 32 k m 2 

Mexico 8,000 k m 2 600 k m 2 

El Salvador 0 k m 2 -- k m 2 

TOTAL 130,100 k m 2 4,032 k m 2 

SOURCE: Field research and interviews by authors. 

form of coffee and banana planta
tions and cattle ranches. U n t i l 1979, 
Anastasio Somoza and his family 
owned 23 per cent of Nicaragua's 
arable land. I n sum, well over half of 
the rural families i n Central America 
either o w n no land or o w n too little 
to support a family. Instead, they 
farm marginal plots and work as 
labourers on land that belongs to 
others, all the while wait ing for the 
day when they can o w n adequate 
farms. 3 

Population growth is an equally 
important force behind rainforest 
colonisation i n Central America. In 
mid-1981, almost 35 mil l ion people 
l ived i n rural Mexico and Central 
America. By the end of the century, 
they w i l l be joined by 22 mil l ion 
more, the product of the region's 
astounding 2.7 per cent per year rate 
of n a t u r a l increase. I n C e n t r a l 
America, as i n the rest of the wor ld , 
90 per cent of the expected pop
ulation growth during the next 20 
years w i l l take place i n areas that are 
n o w covered, or f o r m e r l y were 
covered, by tropical forests. 4 The 
combination of inequitable land dis
tribution and population growth can 
produce severe social strife and near-
total deforestation, as the pr ime 
example of El Salvador demonstrates. 

Export Beef Production 
W i t h colonisation comes the th i rd 

stage of tropical deforestation i n 
Central America. Dur ing this final 
stage, land cleared by Indian and 
immigrant farm families is absorbed 
by individuals or companies who use 
it to produce export crops—sugar 
cane, bananas, pineapples, coffee, oil 
palm, or beef cattle. I n Central 
America, the most dominant and 
most destructive of these export 
crops is beef. 

Peasant families who colonise rain
forests i n Central America usually i n 
tend to remain on the land in 
definitely. But as geographer James J. 
Parsons has pointed out, 

" A f t e r one or two crops of maize, 
rice, or manioc are harvested from 
the forest clearing, declining soil 
fer t i l i ty , invasive weeds, and 
noxious insects combine to force 
the colonists to sell out to a second 
wave of settlers or speculators 
who follow behind, consolidating 
small holdings into larger ones for 
the exclusive purpose of raising 
beef catt le ." 5 

I n this sense, Parsons continues, 
the crops planted by forest farmers 
serve as a transient stage between 
forest clearing and pastureland. 
Thus, the pioneer families receive a 
few years of crops i n exchange for 
converting the rainforest to grassland 
for the benefit of someone else. 

Cattlemen are not always so 
patient, however. I n southeastern 
Mexico and Honduras, ranchers 
sometimes hire peasants or Indians 
to cut and burn the rainforest and 
plant pasture grasses.6 I n the Darien 
rainforest of southeastern Panama, 
peasant families migrate into national 
forests, cut and burn the vegetation, 
then plant grass and sell the plots as 
" i m p r o v e d l a n d " for $80 per hectare 
to hacienda owners and weekend cattle 
ranchers f rom Panama Ci ty . 7 

Similar situations occur throughout 
Central America. Rather than recog
nising tropical rainforests as valuable 
natural resources, many Central 
American politicians view them as 
obstacles to national development. 
Not only do they fail to conserve 
nationally owned forest lands, but 
they also provide legal and financial 
incentives to peasant farmers and 
cattlemen to colonise and clear these 
forests. I n many of the Central 
American countries, i n order to gain 
title to a plot of federal forest land, 
the c o l o n i s i n g i n d i v i d u a l m u s t 
simply " i m p r o v e " it by clearing it of 
vegetation. Because individuals can 
o b t a i n generous loans f r o m 
government and commercial banks 

to raise beef cattle, they s imply 
t r a n s f o r m the r a i n f o r e s t i n t o 
pastureland. 

By any of these methods of con
verting forest to pasture, the end 
result is the same. After seven to ten 
years of beef cattle yields, the effects of 
overgrazing and torrential rains t u r n 
the rainforest's nutrient-poor soils 
into eroded wastelands. 8 When this 
happens, the rancher must f ind new 
cropland or rainforest to transform 
into pasture. I n these various ways, 
beef cattle producers are expanding 
the i r operat ions t h r o u g h o u t the 
ra infores ts of C e n t r a l A m e r i c a , 
des t roy ing forests, w i l d l i f e , and 
agricultural production w i t h equal 
disregard. 

Lower Production 
The tragic senselessness of convert

ing Central America's rainforest into 
pastureland is evident on several 
levels. The stocking rate (the number 
of animals per unit of land) on newly 
cleared rainforest land is a mere one 
head per hectare during the first 
year. W i t h i n five to ten years, this 
rate drops to five to seven hectares 
per head as nutrient-leaching and 
erosion impoverish the soil. Studies 
of pasturelands cleared f rom rain
forest i n eastern Chiapas, Mexico— 
where the soils are better than most 
i n the region—demonstrate that the 
average beef yield is 22 pounds of 
meat per hectare per year . 9 By 
contrast, the traditional agricultural 
system of the Lacandon Maya, the 
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area's i n d i g e n o u s i n h a b i t a n t s , 
produces up to 13,000 pounds of 
shelled corn and 10,000 pounds of 
root and vegetable crops per hectare 
per year. Moreover, the Lacandones 
produce these yields for five to seven 
consecutive years on a single forest 
plot before they allow the areas to 
regrow for another cycle of food and 
forest five to ten years later. Even 
then, rather than abandon their 
harvested plots, Lacandon farmers 
plant these areas w i t h three c r o p s -
c i t r u s , r u b b e r , cacao, avocado, 
papaya—in a system of traditional 
agroforestry that both conserves the 
rainforest biome and enhances its 
r e g e n e r a t i o n as a renewable 
resource. 1 0 

Clearly, if Central America's rain
forests were being eradicated to 
produce food for a hungry w o r l d , as 
some researchers c o n t e n d , t h e n 
systems m o r e p r o d u c t i v e t h a n 
extensive cattle production could be 
ut i l ised. Indeed, food product ion 
systems practised by traditional rain
forest Indians are, without exception, 
more productive than the pasture-
lands tha t are r e p l a c i n g these 
systems. 

No Local Benefit 
Even the sad yield that pastures do 

produce i n the Central American 
tropics carries no benefits for local 
populations, either Indians or i m 
migrant colonists. The U.S. Depart
ment of Agriculture (USDA) has 
pointed out that as beef production 
increases i n Central A m e r i c a n 
countries, per capita beef con
sumption actually declines i n the 
individual countries. Thus, i n Costa 
Rica, where 71 per cent of all new 
farm land is planted i n beef cattle 
pasture, beef production doubled be
tween 1959 and 1972, but per capita 
beef consumption fell from 30 pounds 
to less than 19. I n Honduras, 
between 1965 and 1975, beef produc
tion jumped by almost 300 per cent, 
but national per capita consumption 
dropped f rom 12 pounds to 10. By 
most estimates, at least two-thirds of 
Central America's arable land is now 
dedicated to cattle production, yet 
the r e g i o n ' s per capi ta beef 
consumption continues to decline. 1 1 

Behind this illogical situation lies a 
simple fact: the expansion of Central 
America's beef cattle production is 
largely a response to the lucrative 
The Ecologist, Vol. 17, No. 4/5, 1987 

" T o understand the colonists' 
role i n deforestation, one 

must ask w h y these families 
enter the forest i n the first 

place. The answer is simple 
because there is no land for 

them elsewhere . " 

beef import market i n the United 
States. As beef cattle production ex
pands i n Central America, beef ex
ports expand accordingly. Because 
foreign companies can pay higher 
prices for beef than can domestic con
sumers, local beef prices increase, 
l e a v i n g m a n y Centra l A m e r i c a n 
families unable to afford the luxury of 
beef. This problem is compounded 
by population growth, which means 
that, each year, more and more 
people are competing for the meat 
that does remain w i t h i n the country. 

U.S. companies annually import 
more than 330 mil l ion pounds of 
Central American beef (including live 
calves), an amount that represents 25 
per cent of the region's annual beef 
production and 90 per cent of its beef 

exports. 1 2 U n t i l the 1979 revolution, 
Nicaragua was the major source of 
Central American beef. The country 
sold U.S. companies an average of 42 
mil l ion pounds each year. Somoza 
himself owned interest i n six beef i m 
porting companies i n Miami ; they 
annually purchased beef w o r t h $30 
m i l l i o n , much of it produced on 
Somoza's o w n cattle ranches i n 
Nicaragua. Today, Nicaragua ships 
beef both to the United States and 
Cuba, and Costa Rica has assumed 
first place i n beef exports to the 
United States. 1 3 

I n some years, Costa Rica exports 
up to two-thirds of its total beef 
production. Guatemala consistently 
sells U.S. companies between one-
quarter and one-third of its beef 
p r o d u c t i o n . Belize is s t i l l i n the 
beginning stage of the beef exporting 
industry; it exports an average of 
only 155,000 pounds per year. Since 
they began i n 1973, beef exports f rom 
El Salvador, where forest cover has 
been v i r t u a l l y e l i m i n a t e d , have 
averaged almost nine mil l ion pounds 
per year. Panama exports less, an 
average of just under four mil l ion 
pounds, although companies there 



also sell beef to U.S. military bases i n 
Panama a n d to ships pass ing 
through the canal. U.S. companies 
n o r m a l l y b u y ha l f of the beef 
produced i n Honduras, a country 
w i t h 25,000 k m 2 of pastureland and 
the lowest per capita food production 
i n Latin America. Only i n Mexico, 
w h e r e domest ic demands force 
periodic cut-offs, do government 
decrees hold beef exports to around 
five per cent of the nation's total 
production. Also, Mexico's involve
ment i n rainforest destruction for 
beef exports is more indirect. Beef 
produced on cleared rainforest land 
i n southeastern Mexico is shipped to 
the nation's rapidly growing urban 
centres to replace the beef and live 
calves produced i n the n o r t h e r n 
Mexican states for export to the 
United States. 1 4 

Who Finances the Destruction? 
The process of converting Central 

America 's rainforests and agri
cultural land to grassland is largely 
financed by international credit. The 
Inter-American Development Bank 
(IDB), the W o r l d Bank, and the 
United Nations Development Fund 
have provided generous loans to 
Cental American countries to expand 
the amount of land i n beef cattle 
product ion, construct new beef 
packing plants, and protect livestock 
against disease. Between 1971 and 
1977, for example, the Wor ld Bank 
and IDB provided Latin America as a 

whole w i t h over $1 bi l l ion i n loans to 
improve livestock production and 
meat processing. Dur ing this same 
period, loans and technical assistance 
f rom other international and bilateral 
agencies added another $2.5 to $3.5 
bi l l ion to this sum. Since 1963, the 
W o r l d Bank has provided funds for 
cattle ranching activities to every 
Central American country except El 
Salvador. 1 5 

Latin American commercial banks 
and foreign commercial banks also 
are involved i n export beef cattle pro
duction. I n addition to serving as 
agents for international development 
loans to expand beef production, 
they provide capital for land pur
chases, road construction, packing 
plants, and new export ports. These 
organisations sometimes justify these 
investments w i t h the rationalisation 
that they are helping to close the 
" n u t r i t i o n g a p " i n Central America. 
But, i n reality, they are compounding 
the p r o b l e m of m a l n u t r i t i o n by 
facilitating the export of high-quality 
food f rom the region and by helping 
to convert agricultrual land to the 
production of export crops. 1 6 

Throughout Central America, land
owners f i n d it easy to obtain financial 
backing for cattle ranching, but not 
for f o o d p r o d u c t i o n . Bankers 
w i l l i n g l y s u p p o r t beef catt le 
producers because they know that 
the U.S. market for imported beef w i l l 
produce the funds to pay back their 
loans. As a result, while a cattleman 

Panamanian cat t lemen drive thei r herds down the Inter -American Highway. Logging, 
co lon isat ion and catt le ranching fo l lowed the road as it was pushed through the forest. 

164 

who produces beef for export w i l l 
f ind an eager friend at the local bank, 
the peasant farmer who produces 
food for his family and for the local 
market w i l l seek financial backing i n 
vain. 

Catt le p r o d u c e r s i n C e n t r a l 
America also receive valuable tech
nical assistance f rom U.S. and inter
national health and development 
agencies. Groups such as the Pan 
American Health Organisation, the 
Organisation of American States, 
USD A , and the U.S. Agency for 
Internat ional Development ( A I D ) 
assist i n the export beef industry by 
supporting programmes to eradicate 
cattle pests like screwworms, vam
pire bats, and ticks. According to the 
U S D A , w i t h o u t the technica l 
assistance these organisa t ions 
provide, cattle product ion i n the 
A m e r i c a n t ropics w o u l d be u n 
profitable, if not impossible. As a 
response to t h i s i n t e r n a t i o n a l 
f inanc ia l a n d technical s u p p o r t , 
exports of de-boned, frozen beef 
were the most dynamic sector i n 
Central American trade during the 
1960s and 1970s, w i t h a 400 per cent 
increase between 1961 and 1974 
alone. 1 7 

The Hamburger Society 
Overall, the beef that the United 

States purchases f r o m Central 
America represents only 13.5 per 
cent of the amount that U.S. com
panies import f rom throughout the 
w o r l d , and less than two per cent of 
the nation's total beef consumption. 
Despite slight declines i n recent 
years, annual per capita beef 
consumption i n the United States i n 
1983 surpassed 105 pounds, and an 
American house cat eats more beef i n 
a year than the average Central 
American. 

It is important to point out that the 
majority of U.S. beef imports have 
always originated i n Australia and 
New Zealand, w i t h lesser amounts 
f rom Brazil, Argentina, Ireland, the 
Dominican Republic, and Hait i . Beef 
exports f rom Central America began 
i n earnest i n the 1960s, when the 
emphasis placed by U.S. cattlemen 
on higher profit grain-fed beef and 
the rise of the fast-food industry com
bined to create a shortage of the 
cheap cuts used i n hamburgers and 
processed beef p r o d u c t s . Beef 
importers turned to Central America 



Table 2: US Imports of Mexican and Central American Beef & Veal 
1981 (in pounds) 3 

HEAD MEAT AMT. 
T O N G U E & R E F U S E D 

MANUFACTURING C A R C A S S E S E D I B L E ENTRY INTO 
COUNTRY B E E F & C U T S O R G A N S U.S. BY USDA 

Belize 102,774 8,693 0 0 
Costa Rica 46,196,621 20,805,375 4,410 1,430,974 
El Salvador 271,739 133,514 0 0 
Guatemala 7,602,871 3,291,119 0 74,416 
Honduras 35,560,664 14,619,309 89,521 502,249 
Mexico* 1,586,160 0 0 0 
Nicaragua 13,846,056 7,969,341 0 338,727 
Panama 2,847,988 1,535,697 0 90,902 
TOTALS 108,014,873 48,363,048 93,931 2,437,268 

*Not inc lud ing imports of live catt le . 
a SOURCE: US Department of Agr icu l ture , Meat and Poultry Inspection, 1981: Report 
of the Secretary of Agriculture to the US Congress, Food Safety and Inspect ion 
Service, USDA (Washington, DC: US Government Pr int ing Off ice, 1982). Sl ight 
decl ines in US impor ts of Central Amer ican beef dur ing the past three years ref lect a 
softer demand for manufactur ing-type beef brought about by the economic recession 
in the US, as wel l as by social unrest, inspect ion problems, and tox ic residue 
problems in Central America. Last year, for example, log ist ica l and tox ic residue 
problems led Guatemala t o sell a lmost all of i ts export beef and live cat t le t o 
M e x i c o — a case of carrying coals to Newcast le . In react ion to th is s i tuat ion and to 
increased Austra l ian s laughter rates forced by drought , US companies increased 
beef and veal impor ts f rom Austral ia . 

Table 3: Total Beef Exports from Mexico and Central America, 
1973-1982* (carcass weight: with bones, in pounds) 3 

1973-78 
COUNTRY A V E R A G E 1979 1980 1981 1982 

Belize 
Costa Rica 
El Salvador 
Guatemala 
Honduras 
Mex ico** 
Nicaragua 
Panama 
TOTALS 

1,322 
92,568,000 
11,020,000 
44,080,000 
52,890,000 
72,732,000 
74,936,000 

4,408,000 
352,635,322 

220,000 
103,588,000 

11,020,000 
50,692,000 
88,160,000 
13,224,000 

101,384,000 
2,204,000 

370,492,000 

286,520 
70,528,000 

4,408,000 
28,652,000 
79,344,000 

2,204,000 
50,692,000 

4,408,000 
240,522,520 

no data 
88,160,000 

2,204,000 
44,080,000 
70,528,000 

2,204,000 
26,448,000 

6,612,000 
240,236,000 

no data 
92,568,000 

2,204,000 
26,448,000 
52,896,000 

2,204,000 
33,060,000 

8,816,000 
218,196,000 

i n c l u d e s exports to all countr ies , of wh ich USA buys 90-95 per cent. 
**Exc lud ing live feeder calves, of wh ich 468,00 in 1982. 

a Source: US Department of Agr icu l ture , "Wor ld Meat and Egg Product ion and 
Trade—1981 and Outlook for 1982," Foreign Agriculture Circular, Livestock and Poultry, 
FL&P 1-82 (Washington, DC: US Government Pr int ing Office); US Department of 
A g r i c u l t u r e , Foreign Agriculture Circular FL&P 1-83 ( W a s h i n g t o n , DC: US 
Government Pr int ing Office); "El Abasto de Came de Res, Cerdo y Polio, 
Garantizado," Uno Mas Uno, October 6 (1982), Mexico, DF, p. 9. 

" C o n s u m e r s must be made 
aware that w h e n they bite 

into a hamburger, they may 
also be consuming toucans, 
tapirs and tropical forests/ ' 

because the region is free f rom foot-
and-mouth disease. Only the fact 
that U.S. law prohibits imports of 
chilled or frozen beef f rom countries 
infected w i t h this disease prevented 
the Amazon rainforest f rom also 
falling prey to America's love affair 
w i t h beef. Still, the U.S. imports an 
average of 46 mil l ion pounds of 
cooked Brazilian beef each year, 
largely i n the form of corned beef, 
sausages, and other canned beef 
products. Over 80 per cent of Brazil's 
beef exports go to other countries, 
mostly to W estern Europe, which has 
no laws against imports f rom regions 
w i t h foot-and-mouth disease.1 8 

Central America 's beef exports 
enter the United States i n 60-pound 
boxes of f r o z e n , de-boned cuts 
packed i n USDA-inspected abattoirs 
i n the Central American countries. 
Transported by refrigerated con
tainer ships to port cities i n Florida 
and California, the meat is purchased 
by customhouse brokers and meat 
packers, then sold to fast-food chains 
and convenience food processors 
throughout the country. Most of it is 
transformed into luncheon meats, 
h a m b u r g e r s , f r a n k f u r t e r s , c h i l i , 
soups, beef stew, hash, sausages, TV 
dinners, frozen pot pies, baby foods, 
and pet foods, although part is mixed 
w i t h fatter, domestic beef to appear 
on the supermarket shelf as ground 
beef for hamburgers and meatloaf. 1 9 

A d d i t i o n a l l y , a small amount of 
refrigerated Central American beef is 
sold to restaurants that cater to 
i m m i g r a n t L a t i n A m e r i c a n s — 
primarily i n Miami . Many of these 
Spanish-speaking immigrants prefer 
the lean texture of grass-fed beef to 
the fatter, marbled cuts of U.S. grain-
fed cattle. 2 0 

A l l indications point to increased 
U.S. use of imported beef during the 
coming years. A few statistics: 45 per 
cent of the beef Americans eat is 
consumed i n restaurants and fast 
food chains; by 1990, half of the 
nation's food budget w i l l be spent on 
The Ecologist, V o l . 17, N o . 4/5, 1987 

meals outside the home; the U.S. 
already sports more than 67,000 fast-
food restaurants, and spends more 
than $29 bil l ion per year on fast 
f o o d . 2 1 

T h e Search for Solutions 
Despite its complexity, the mul t i -

faceted p r o b l e m of r a i n f o r e s t 
destruction and undermined Central 
America food production, is a prob

lem w i t h simple solutions. A t some 
p o i n t , t h e C e n t r a l A m e r i c a n 
governments w i l l realise that trans
forming their rainforests and agri
cultural land into beef for export is a 
poor use of their nation's natural 
resources. D u r i n g the last few 
decades, these governments have 
been led to believe that converting 
forests into export crops is an 
efficient way to earn the foreign ex-
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change needed to pay for imported 
p e t r o l e u m a n d m a n u f a c t u r e d 
products. But they are discovering 
that the result is the destruction of 
their renewable resources and econ
omic dependence upon the vagaries 
of international markets. I n time, 
these nations w i l l f ind that rain
forests are more valuable i n their 
natural form—as sources of timber, 
raw materials, and new food and 
drug plants—than they are converted 
into a few years of profits f rom beef 
cattle production. But unt i l these 
governments are able to break out of 
the forest-to-pasture syndrome, 
other solutions must be pursued. 

One direct approach is for the U.S. 
Congress to pass legislation phasing 
out beef imports f rom the rainforest 
regions of Central America. While 
such laws w o u l d be resisted by 
Central America's cattle industry and 
by U.S. importers, they w o u l d have a 
definite impact on the survival of 
Central America's tropical rain
forests. Unfortunately, recent U.S. 
a d m i n i s t r a t i o n s have t a k e n the 
opposite tack. 2 2 Import ing beef to 
compete w i t h U.S. produced beef is 
said to have held d o w n the price of 
hamburger meat by five cents per 
pound. In fact, some U.S. officials have 
claimed that beef imports have done 
more to hold d o w n food price in 
flation than any other single govern
ment i n i t i a t i v e . 2 3 However, these 

calculations do not take into account 
the social and environmental costs of 
beef product ion i n the export ing 
nations. 

A n even more effective solution to 
the problem w o u l d be to redirect the 
international finances used to expand 
extensive beef cattle production i n 
rainforest regions. This w o u l d mean 
halting the massive loans that are 
used to support Central America's 
export beef cattle industry and to 
expand its infrastructure—roads, 
fences, and beef packing plants. 
Instead, these funds should be 
funnel led into ecologically sound 
systems of food and fibre production, 
including intensive cattle production, 
i n the Central American countries. 
H i g h - y i e l d , intensive agricul tural 
systems like agroforestry, terracing, 
and tropical chinampas have already 
been tested and found viable by U.S. 
and Latin American scientists. These 
systems can simultaneously produce 
food for local populations and crops 
for export, all on land that has 
already been cleared. What the 
systems presently lack is political and 
financial support. By expanding 
these sustained-yield agricultural 
practices, the Central American 
countr ies c o u l d increase the i r 
populations' food production while 
at the same time conserving their 
nations' remaining forest resources. 2 4 

A l l these changes w i l l take time, 

and that time w i l l take its toll on 
Central America's remaining rain
forests . Each year tha t c u r r e n t 
patterns persist means another 4,000 
k m 2 of tropical rainforest eradicated. 
U n t i l the part ies i n v o l v e d take 
definite action toward solving the 
problem of deforestation at its roots, 
one of the most important steps to
wards preserving the region's trop
ical rainforests it to educate the pub
lic about the social and ecological 
consequences of their eating habits. 
Consumers must be made aware that 
when they bite into a fast-food ham
burger or feed their dogs, they may 
also be consuming toucans, tapirs 
and tropical rainforests. 

Acknowledgement: This article first appeared 
i n Environment, V o l 25, N o . 3, 1983. It is 
reproduced w i t h k i n d permission. 
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Bangladesh: How Forest Exploitation 
is Leading to Disaster 

b y M o h i u d d i n A h m a d 

Bangladesh's forests are threatened by logging, fuelwood collection, agricultural expansion and 
grazing. Reafforestation projects have not proved successful. Unless action is taken soon, a 

disaster is in the making. 

The forests i n Bangladesh are 
broadly d i v i d e d into t w o types: state-
o w n e d forests and privately o w n e d 
village or homestead forests. The 
state-owned forests of 1.57 m i l l i o n 
hectares (11 per cent of the total land 
area of the country) are under the 
management of the Forest Depart
ment . These include among others 
0.6 m i l l i o n hectares of h i l l forest, 0.58 
m i l l i o n hectares of t idal or mangrove 
forest and 0.13 m i l l i o n hectares of 
p la in land sal forest. The state-owned 
forests are main ly concentrated i n the 
south and south-eastern parts of the 
country w i t h very small areas i n 
other parts. 

The privately o w n e d forests consist 
of mul t ipurpose plants i n c l u d i n g 
f r u i t trees g r o w n o n small private 
homesteads scattered all over the 
country . The area under these forests 
is estimated to be 0.27 m i l l i o n hec
tares. I n addi t ion , there are forests of 
other categories, such as unclassed 
state forests, vested forests, khas 
land coastal forests, etc. 

O f f i c i a l Figures U n r e l i a b l e 
A l t h o u g h the economic and en

v i ronmenta l significance of forestry is 
emphasised i n off icial l i terature, 
official figures show a steady decline 
i n the area under forests i n Bangla
desh. The area has decreased b y 
some 0.15 m i l l i o n hectares over the 
last 15 years {see, Table 1). 

I n fact, the si tuation is worse than 
even the official figures suggest. 
W i t h the use of satellite and remote 
sensing techniques, more precise 
data o n the actual extent of forests 
are n o w available. According to the 
U N Food and Agr icul ture Organis
ation (FAO), w h i c h has made a sys
tematic analysis of the satellite data, 
the total area under all categories of 
forests i n Bangladesh amounted to 

M o h i u d d i n A h m a d is actively involved in the 
ecological rehabilitation of Bangladesh. He is based 
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only 1.24 m i l l i o n hectares i n 1980—an 
estimate w h i c h includes 0.93 m i l l i o n 
hectares of Primary Closed Forests 
and 0.31 m i l l i o n hectares of Second
ary Forests. 1 This is far below the 
official f igure. 

Even the official statistics show a 
g r i m s i tua t ion , h o w e v e r . Table 1 
shows annual average decrease of 2.5 
per cent i n the per capita availability 
of forest d u r i n g the per iod 1968-69 to 
1983-84. The problem is all the more 
serious because Bangladesh has been 
tradit ional ly very poor i n forest re
sources. Its area under forests is 
small compared to its neighbours, 
India , Nepal , Bhutan and Burma. 
G i v e n this situation, coupled w i t h a 
h i g h rate of popula t ion g r o w t h (2.4 
per cent per year), the country may 
be considered to be i n an ecologically 
critical posi t ion. 

C a u s e s of Deforestation 
Logging, f u e l w o o d collection, agri

cul tural expansion and grazing are 
the m a i n reasons for deforestation. I n 
a si tuation of g r o w i n g demand for 
w o o d , trees are logged before they 
are mature. Tradit ional ly village for
ests have been the pr inc ipal source of 
w o o d . According to the Planning 
Commission source, these forests 
sti l l cater for about 70 per cent of 
t imber, 90 per cent of f u e l w o o d and 
90 per cent of bamboo consumption 
for the country as a w h o l e . 

F u e l w o o d and Domest i c 
C o n s u m p t i o n 

Per capita consumpt ion of commer
cial energy is as l o w as 41 ki lograms 
of o i l equivalent—about only 15 per 
cent of the average of the l o w income 
countries. For domestic consump
t ion , people o v e r w h e l m i n g l y rely o n 
c o w d u n g , agricultural by-products 
and f u e l w o o d . Average annual con
s u m p t i o n of f u e l w o o d d u r i n g the 
10-year p e r i o d f r o m 1975-76 to 
1984-85 had been 0.7 m i l l i o n tonnes. 

Bamboo is the m a i n house-bui lding 
material i n the country, part icularly 
i n the rura l area where 85 per cent of 
the popula t ion l ive. Besides home
stead bamboo bushes, bamboo is 
available only i n the Chit tagong H i l l 
Tract region. This resource is being 
over-exploited. 

C o m m e r c i a l Exploi tat ion 
The exploitation of the country 's 

m a i n forest resources—timber, f ire
w o o d and bamboo—has increased 
dramatical ly over the past f e w 
decades, {see Table 2). 

The industr ia l use of forests as the 
source of raw materials is main ly 
l i m i t e d to the manufactur ing of paper 
products . Bamboo f r o m the Chitta
gong H i l l Tracts and geoa w o o d f r o m 
the mangrove forest of Sundarban 
supply the m a i n r a w materials for 
manufac tur ing w h i t e paper and 
newspr int respectively. There had 

T a b l e 1: 
T h e D e c l i n e of Forestry i n Bangladesh 

Year Total area 1 

(million ha) 
Forest area 

(million ha) 
% Population 

(million) 
Per Capita 
availability 

(ha) 

1968-69 14.27 2.25 15.7 64.95 0.035 
1971-72 14.27 2.23 15.6 69.77 0.032 
1974-75 14.27 2.21 15.5 77.03 0.029 
1977-78 14.27 2.20 15.4 82.68 0.027 
1980-81 14.29 2.19 15.3 88.68 0.025 
1983-84 14.45 2.10 14.5 94.39 0.022 

1 : Area increased m a i n l y due to l a n d accretion i n coastal belt . 



Table 2: Output from forests 

Item Output (in thousand tonne) % change 
_ — during 

1977-78 1980-81 1983-84 1977-84 

Timber 424 597 718 69 
F i r e w o o d 507 931 1279 152 
Bamboo 805 1449 1732 115 

been 31 per cent increase in the 
output of paper products during the 
period 1973-85, with a 71 per cent in
crease in newsprint production 
alone, which implies the extraction of 
increasing amounts of forest re
sources. Recently paper products, 
particularly newsprint, have been ex
ported to earn foreign currency. 

Development Projects and 
Deforestation 

The forests of the Chittagong Hill 
Tracts have been subject to sub
stantial deforestation. The process 
began with the commissioning of the 
country's only hydro-electricity plant 
in the early sixties. A vast area was 
completely submerged under water. 
Homestead and farm land belonging 
to several thousand people was 
transformed into the "Kaptai Lake". 
Although the lake ultimately be
came a tourist attraction, the af
fected people had to shift to the hills, 
where they had little option but to 
clear forest in order to build their 
homes and start farming again. 

This was followed by fresh settle
ment from more densely populated 
areas, resulting in more deforestation 
and, secondly, conflict between the 
local tribals and the "outsiders". 
Now, in the name of "law and 
order" and the "infrastructural de
velopment" of this "neglected 
region", many roads and highways 
are being built, leading to more de
forestation. The annual average net 
deforestation during the period 
1975-84 had been about 13,000 hec
tares in the districts of Rangamati, 
Bandarban and Khagrachari. 

Corruption 
The Government of Bangladesh 

still conceives the forest only as a 
source of energy. Outlining the ob
jectives, targets and strategies for the 
Third Five Year Plan for 1985-90, the 
government expressed its pious 
wishes to increase state and home
stead forest production and to "ex
ploit optimally" the forest resource 
without disturbing the ecological bal
ance. 

In fact, the country's forest re
sources are not exploited 
"optimally", rather they are being 
"plundered". Forest resources are 
periodically sold to private parties 
through permits. Illegal extraction 
takes place to an alarming extent, 
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both by a section of permit-holders, 
as well as by others having no per
mit, in collaboration with a section of 
Forest Department officials. This has 
been threatening the maintenance 
and growth of state-owned forests. 
Illegal extraction and trespassing is 
dealth with by a decades-old Forest 
Act of 1927 which has become inade
quate and to some extent redundant. 
Besides, the corrupt practices of a 
section of officials of the concerned 
Department has made the enforce
ment of the Act quite impossible. 

The Failure of Social Forestry 
Recently, the concept of "social 

forestry" has been put forward in 
various quarters. The concept em
phasises forestry for the people and 
by the people. In Bangladesh, the 
programme has been addressed to 
the poorer sections of the rural popu
lation by concerned government 
agencies and local government 
bodies. It has been stated in the Third 
Five Year Plan that the "develop
ment of social forestry programmes 
will be given special attention". 

The programme aims to encourage 
the poorer sections to grow trees on 
homesteads and road-sides. But it has 
not proved a success. Saplings are 
distributed free of charge. People are 
asked to provide voluntary labour. 
People do the work without knowing 
who will receive the benefit when the 
trees mature. Contractors make 
profits by supplying fences for the 
saplings. Most of the saplings die 
within a short period of time due to 
the absence of proper plant care and 
maintenance. Many of these pro
grammes are " i m p l e m e n t e d " 
through international financial assist
ance under "technical cooperation 
agreements". Every such pro
gramme goes through ceremonial 
inauguration. Ministers or other dig
nitaries plant the first sapling amidst 
claps and photoflashes. The 
programme is thus "successfully 
launched". The very next day the 
plant is taken care of by the cattle. 

It is true that trees are grown in 
homesteads. People grow them on 
their own initiative and get most of 
their fruit, timber and fuelwood from 
these trees. For the poorest sections, 
the situation is different. In rural 
Bangladesh, 30 per cent of the house
holds do not own any homestead. 
The question is how to bring these 
millions under the fold of a social 
forestry programme. They can be 
motivated to grow trees in commun
ity holdings and on the roadside. 
For reafforestation to succeed, how
ever, it needs to be decided who will 
receive the benefit. Even if people are 
assured of the prospective benefit, 
this may not be enough since the 
long gestation period may prove a 
disincentive. Hence an integrated ap
proach is needed for the successful 
implementation of reafforestation 
programmes. Presently this is lack
ing. 

Conclusion 
There is a growing concern and 

awareness among the citizens of 
many countries of the need to protect 
the environment from abuses. Eco
logy, in those countries, has become 
an important force in national policy 
formulations, and forestry is treated 
as a key component in the environ
mental field. Bangladesh is far be
hind. There is no organisation of 
citizens' groups to work exclusively in 
this field, to make people and the of
ficial agencies aware of the imminent 
disaster, and to mobilise appropriate 
programmes and action among the 
people. Yet we must protect the en
vironment if we are to survive. The 
immediate task is to reach that level 
of critical consciousness. Otherwise 
we shall proceed towards a disaster. 
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Ravaged rainforest in Malaysia. 

Forest Destruction in South East Asia 
by Phil ip Hurst 

There is no one single cause of forest destruction in South East Asia. Rather it is the direct result 
of the type of "development" model that has been promoted in the Third World. 

South East Asia houses 31 per cent 
of the world 's tropical forests -
forests that, according to many, are 
the oldest and most diverse on earth. 
A t present, a m i n i m u m of 25,000 
square kilometres (sq. km.) of these 
forests are cleared each year, w i t h an 
equally large area heavily degraded 
by the timber industry. 

The result of such destruction has 
been catastrophic for the countries 
concerned. Thailand has more than 
130,000 sq. k m . of land suffering 
''severe'' or "ser ious" erosion, 1 w i t h 
much of the N o r t h East becoming a 
semi-arid region. Seventy-five per 
cent of the Philippines has soil loss 
problems, 2 w i t h more than 33 per 
cent of the total land area classified as 
s u f f e r i n g " s e r i o u s " e r o s i o n . 3 

Indonesia has more than 86,000 
square k i l o m e t r e s of " c r i t i c a l 
lands"—areas which the government 
describe as "generally unable to fu l 
f i l any of the normal soil functions, 
including water absorption and the 
production of even a meagre subsist
ence c r o p . " 4 The climate is changing 
throughout the region, w i t h pro
longed droughts becoming more fre
quent and flash flooding on the in-

P h i l i p Hurs t travelled extensively in South East 
Asia, while working as a researcher for Sahabat 
Alam Malaysia. 

crease. M e a n w h i l e , the loss of 
genetic resources f rom the forests is a 
concern for all mankind. 

For the peoples of South East Asia, 
deforestation is not an academic 
problem: it is often quite literally a 
matter of l ife and death. Those 
societies most at risk are agricultural 
and the degradation of the environ
ment threatens their immediate sur
vival . The effect upon forest-based 
tribal societies has also been catas
trophic and many groups have re
sorted to arms i n an attempt to de
fend their basic land rights and cul
tural identity. Indeed, at both the 
governmental and the grass roots 
level, awareness of the problem has 
grown to the point where there is 
little need for discussion on the re
sults of forest loss; it is now a ques
tion of w h o is responsible and what 
can be done about i t . 

The Problem of L a n d Rights 
The destruction of tropical forests 

has its roots as far back as the colonial 
period. Unt i l then, the concept of land 
ownership as a sign of wealth was 
very l imited i n South East Asia. The 
land was considered a gift f rom God 
or f rom the divine creator: both indi 
viduals and the community as a 
whole had rights of use but the land 

itself could not be " o w n e d " . This d id 
not mean that these were classless 
societies, far f rom it, but unlike 
Europe, land ownership was not the 
major criterion for wealth. The col
onial authorit ies changed that . 
Natural resources and cash crops 
such as sugar, rubber and bananas 
became the economic backbone of 
many of these countries. These crops 
were all grown on cleared forest 
land, and control over large areas of 
land became a source of considerable 
wealth. In agricultural societies, con
trol over land, particularly the most 
fertile areas, effectively means con
trol over access to food. 

The colonial administrations i n the 
region, whether American, British, 
or Dutch, regarded the forests as an 
" u n p r o d u c t i v e " liability; but the 
land they stood on was seen as 
having great economic potential. 
Consequently all forested land was 
placed under state " o w n e r s h i p " . 
The Philippines provide a classic ex
ample. Under the 1902 " L a n d Regis
tration A c t " , introduced by the US 
administration, ownership of land 
was only recognised where an indi 
vidual had registered the plot w i t h 
the authorities i n Mani la . 5 The 1905 
"Public Lands A c t " then classified all 
land not registered under the 1902 act 

170 



as " p u b l i c l a n d " . There was no 
recognition of traditional systems of 
communal rights over land. Another 
act, the 1905 " M i n i n g l a w " gave the 
colonial administration power to sell 
"public l a n d " to any citizen of the 
United States or the Philippines. The 
authorities could thus sell off land to 
their allies, effectively removing any 
legal claims small farmers or tribal 
groups might make. 

I n Malaysia, the "1934 Malay State 
Forest Enactments" classified all 
forested land as "State land" unless 
otherwise registered, i n much the 
same way as i n the Philippines. Com
munal land ownership was never 
recognised. The enactments went as 
far as to state that " N o right to 
practice ladang (traditional slash and 
burn) cultivation should be recorded 
as such right is not recognised by the 
g o v e r n m e n t " . 6 Thus once again 
small farmers and tribal groups could 
make no claims over land while the 
state had complete power to distri
bute titles to w h o m it pleased. 

I n each country a new land owning 
elite emerged, generally consisting of 
people w h o were i n good favour w i t h 
the colonial authorities. W i t h for
tunes to be made i n estate produc
tion, the most fertile areas were soon 
" o w n e d " by the colonial adminis
trators and their allies. Independence 
brought little change. I n most South 
East Asian countries, the colonial 
system of land ownership remained 
i n force after Independence or, as i n 
the case of the Philippines, was even 
extended. There, all forested land is 
state owned, but to gain access to 
larger areas, Pres ident Marcos 
declared, i n 1975, all land w i t h a 
slope of more than 18 per cent to be 
"forest l a n d " regardless of its tree 
cover. 7 More than 60 per cent of the 
l a n d area of the P h i l i p p i n e s is 
classified as mountainous, so Marcos 
and his cronies could claim "owner
s h i p " over a considerable area. 

I n effect, throughout the region, 
the colonial powers have been re
placed w i t h a new land-owning elite, 
nearly all of w h o m were educated i n 
western-orientated schools and w h o 
share the same concepts of "develop
m e n t " through industrialisation as 
their teachers. But industrialisation 
costs money and the only way to 
obtain capital has been to sell produce 
on the w o r l d markets. I n essence, the 
post-colonial economics are just as 
The Ecologist, V o l . 17, N o . 4/5, 1987 

dependent on western markets as be
fore, but w i t h the new goal of "de
velopment for a l l " , there has been 
even more pressure to produce for 
export. Only through large-scale cen
tralised production can the agricul
tural produce be marketed at com
petitive prices. The highest quality 
and most productive land was there
fore taken over for growing export 
crops but lower quality land, i n fact 
almost any lowland areas, were i n 
creasingly cleared. 

The C a s h Crop Economy 
Despite the legal back-up that 

politicians and the like can call upon 
to make land claims, the methods of 
land accrual i n South East Asia are 
often carried out w i t h little regard for 
basic human rights. The Philippines 
under the Marcos regime provides 
perhaps the best example of this neo-
colonial system. The process of 
" h a m l e t i n g " has been widely used 
to "gather" scattered farmers to
gether i n remote areas for "secur i ty" 
reasons. The gathering, by the armed 
forces, was usually preceeded by one 
or two shootings that the authorities 
claimed were due to communist 
groups, such as the New Peoples 
A r m y . O n c e g a t h e r e d i n t o 
" h a m l e t s " , the populat ion was 
usually subjected to a curfew and 
had restricted access to their farm 
lands. Hamlets, once established, are 
frequently moved under the guise of 
security, w i t h the result that the local 
population is herded f rom location to 
location. Fields fall into disuse and 
the social fabric disintegrates as the 
communities become more and more 
disorientated. 

The end result is little resistance to 
land owners making claims over vast 
areas. As one farmer f rom the Davao 
del Norte province on the island of 
Mindanao w h o has gone through 
this process claimed: " M a n y of us 
entertain the idea that it is not only 
the New Peoples A r m y they (the 
military) are interested in , but also 
the land we have occupied and ti l led. 
We are aware that big foreign corpor
ations practically surround us. Is it 
remote that they want our farms for 
expansion for more falcatta, banana 
and oil palm plantations?" 8 The area 
of Davao del Norte has probably the 
best quality soils on the island of 
Mindanao but also has more than 
25,000 hectares of banana plantations 

alone. 9 Some of the better k n o w n 
companies that control more than 80 
per cent of these plantations by area 
are Del Monte, DOLE and United 
Fruits . 1 0 I n the Philippines as a whole 
more than 30 per cent of the total cul
tivated land area was given over to 
cash crop production for export by 
1980,1 1 mainly bananas, pineapples 
and sugar cane. 

Working conditions on large cash-
crop estates are often appalling and 
frequently result i n lower l iv ing 
standards than those experienced by 
subsistence farmers. O n the island of 
Negros, a sugar estate worker may 
get 180 days work per year. Malnu
tri t ion and actual starvation are com
mon among landless peasants, w h o 
are kept almost permanently i n debt. 
The sugar cane plantations take up 
almost all of the fertile land i n the 
lowlands. I n 1986, almost two-thirds 
of the sugar cane area was left u n -
planted, but as one landless farmer 
explained to a Japanese delegation 
" I f you plant food to eat anywhere 
on the estate owner's property—and 
everything is his property—he takes 
it out w i t h his bulldozer . . . Some of 
the big estate owners have private 
armies . . . dozens of union organ
isers have been found floating i n the 
river, or i n shallow graves." 1 2 Small 
wonder that many choose to eke out 
a l iving i n the uplands of Negros, 
currently losing their forests at more 
than 20,000 hectares per year. 1 3 

I n Thailand, it is the military elite 
rather than multinational companies 
who are the major cause of landless-
ness. Senior officers o w n the major
ity of the country's "rice b o w l " , an 
area that supplies rice even to the 
United States and Japan. Here more 
than 50 per cent of the land is worked 
by tenant farmers. 1 4 Their income 
and l iv ing standards are often very 
low. As a Ministry of Agriculture and 
Co-operatives report noted i n 1980: 
" O n average . . . upland farmers 
growing commodities for export have 
higher incomes than the rainfed rice 
farmers i n the val leys . " 1 5 Much of 
Thailand's most fertile soils are also 
taken up by large cassava estates, all 
for export to feed the cattle of the 
European Economic Communi ty . 1 6 

I n Thailand, indiv idual or com
munal claims over forested land are 
severely restricted. However, the 
estate owners have circumvented the 
legislation. I n the South, the large 
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sugar cane landlords actually hire 
landless farmers to cut the forests 
and grow subsistence crops for three 
to five years. 1 7 That gives the tree 
stumps time to rot and does not im
plicate the landowners too closely 
w i t h the deforestation process. The 
landlord w i l l then claim the cleared 
land and plead ignorance over w h y 
the previous forest was cut and by 
w h o m . A t the same time he w i l l be 
paying the farmers to move into new 
forest areas. 

Not surprisingly, the "slash and 
b u r n " farmer has been blamed for 
the majority of forest destruction. I n 
fact, over much of the country, the 
reality is very different. As Dr Ramit-
anondh, w r i t i n g for the FAO, notes: 
"(We) do not claim that the rural 
poor have nothing to do w i t h de
forestation, i n fact they do, but the 
people w h o have done far more harm 
to the forests of northern Thailand 
were, and continue to be, those who 
occupy the medium to high economic 
strata ." 1 8 

Landless farmers i n Thailand are 
not totally blameless for forest des
truction, but they are not always 
from the lowest income groups. In
volvement i n the w o r l d commodity 
markets provides enough incentive 
to make the short term production of 
cash crops preferable to long term, 
less environmenta l ly destructive 
farming methods. 

The government has encouraged 
landless squatters to move into the 
jungle for several reasons; cash crop 
production i n the squatter area has 
s ignif icantly contr ibuted to the 
country's exports; squatting allevi
ates pressure to change land owner
ship distribution i n the fertile areas; 
and it has also been a major compon
ent i n opening up rebel controlled 
areas. The rather weak Royal For
estry Department has thus had to 
compete against the land use policies 
of the military and the trade depart
ments w h o have considerably more 
influence over government policy i n 
Thailand. The fact that the area 
where the majority of small farmers 
have planted their cash crops—the 
Nor th East—is rapidly becoming a 
semi-arid region w i t h prolonged dry 
seasons fol lowed by devastating 
flash floods shows that present farm
ing methods are clearly unsustain
able. There might be a small cash in 
come for many farmers today, but 
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the bottom could drop out of the 
cassava market (as it has done for 
sugar, oil palm and rubber) and at 
present erosion rates these lands are 
unlikely to be able to support any 
k i n d of agriculture for very long. 

Transmigration Programmes 
Not all shifted farmers have moved 

spontaneously into the forests; each 
country i n the region has a govern
ment-run migration policy of some 
k i n d . By far the largest is Indonesia's 
Transmigration Programme which 
has come i n for much criticism (see 
The Ecologist, Vol . 16, N o . 2/3, 1986), 
although Malaysia and the Philip
pines also have considerable pro
grammes. Government sponsored 
migration into forest areas i n In
donesia was originally justified as a 
means of relieving population pres
sure i n Java. But the programme is 
not significantly alleviating this prob
lem: Java's population is expected to 
grow by more than ten mil l ion be
tween 1985-89, the transmigration 
programme hopes to move three mi l 
l ion people at the most i n the same 
per iod. 1 9 Poor site choice and clearing 
methods , unsusta inable f a r m i n g 
models, and chronic corruption at all 
levels have brought a catalogue of 
failures and caused widespread en
vironmental degradation. O n Kali
mantan, the Indonesian half of the is
land of Borneo, it has been estimated 
that only 75,000 hectares of forest 
land are suitable for any form of 
settled agriculture. Yet the transmi
gration department aims to open up 
17 times that area. 2 0 O n Irian Jaya, a 
similar situation prevails w i t h 20 of 
the proposed 46 sites considered 
unsuitable for settled agriculture. 2 1 

Malaysia also has a government 
migration programme, carried out 
principally by the Federal Land De
velopment Agency (FELDA). Poverty 
alleviation was always the major cri
terion; unl ike neighbouring I n 
donesia, Malaysia actually has a posi
t ive p o p u l a t i o n expansion pro
gramme. I n the decade 1980 to 1990, 
more than 700,000 hectares of forest 
land are scheduled to be cleared for 
smallholding rubber and oil palm 
plantations. 2 2 The costs i n 1985 were 
between M$53,000 and M$76,000 per 
fami ly . 2 3 But the whole future of the 
programme is currently threatened 
since the palm oil and rubber markets 
have collapsed and the younger gen

eration are now moving into the 
cities rather than staying on the 
estates.2 4 Emergency food supplies 
have had to be f l o w n into FELDA 
sites on several occasions. The gov
ernment is also running short of suit
able forest land and is looking in 
creasingly towards East Malaysia for 
future sites. 

The Threat to Tr ibal Peoples 
Migration into the forests has 

threatened many tribal groups w i t h 
cultural oblivion. Such societies are 
as much a part of the forest as the 
trees or birds. One cannot cut d o w n a 
forest and maintain a forest culture. 
Most forest dwell ing communities 
are semi-nomadic, pract is ing tra
ditional forms of shifting cultivation. 
Al though claimed by many to be en
vironmentally destructive (usually by 
people who have done little or no re
search into the subject), i n most cases 
traditional shifting cultivation, is 
possibly the only form of ecologically 
sustainable agriculture for these 
forest areas. There are of course con
siderable variations i n the methods 
used, but generally crops are grown 
i n a complex rotation system where 
ground is rarely left uncovered and 
fields are left fallow for a number of 
years. The systems can support rela
tively high population densities if 
reasonably fertile land is available 
(up to 500 people per square kilo
metre i n parts of Papua N e w 
Guinea). 2 5 Where the land is of poor 
qual i ty , larger areas and longer 
fallow periods are preferred. 

Tribal societies have been almost 
universally blamed for forest des
t r u c t i o n . The reasoning is of ten 
blatently political, since many groups 
show little political allegiance to the 
centralised governments. I n certain 
areas, such as Burma and Northern 
Thailand, some of the larger tribes 
are now calling for an independent 
state and here a few do fell timber i l 
legally i n order to buy arms. Most, 
however, have not formed them
selves into fu l l scale armies and their 
lifestyles do very little damage to the 
forests. As n o t e d earlier, these 
groups rarely have any land rights 
even though they may wel l have 
lived i n the area for hundreds or thou
sands of years. Today they f ind their 
h u n t i n g grounds and f ields en
croached upon not only by settlers 
but also the timber industry. A l -



" A t present rates of erosion, 
these lands are unl ikely to be 

able to support any k i n d of 
agriculture for very l o n g / ' 

Cleared forest in Indonesia. Thousands of acres of rainforest have been destroyed in order 
to make way for sett lers under Indonesia 's Transmigrat ion Programme. Poor s i te se lect ion 
and clear ing methods and chron ic cor rupt ion have caused widespread envi ronmental 
degradat ion. 

though transmigration sites have in
fringed on tribal lands, the activities 
of the timber industry have affected a 
far larger number of groups. 

The Timber Industry 
During the 1950s and 1960s exports 

of tropical timber were identified as a 
major potential source of foreign 
revenue. A rapid expansion of the in 
dustry throughout the region was 
promoted by the major development 
agencies such as the W o r l d Bank. 
Tropical timber was to be the oil wel l 
that w o u l d never r u n dry. Al though 
the colonial powers had exploited 
some of the region's timber re
sources, logging was generally 
carried out on a small scale. The 
expansion was now spectacular. In 
West Malaysia, 60,000 ha. of forest 
were handed out as concessions i n 
1970, an annual figure that jumped to 
424,000 ha. just two years later. By 
1976, West Malaysia was selectively 
logging 411,000 ha. each year, but the 
boom is now over, w i t h a maximum 
annual cut of 149,000 ha . 2 6 Indonesia 
expanded its industry at the same 
t ime, n e w legis lat ion under the 
Foreign Capital Investment Laws of 
1967 encouraging the large m u l t i 
national corporations of the US and 
Japan to move i n . As a recent report 
writ ten jointly by the Government of 
Indonesia and the International Insti
tute for Environment and Develop
ment (IIED) notes, the companies 
drawn to Indonesia came " l o o k i n g 
for the quickest return on their i n 
vestment/' 2 7 

Logging occurs almost exclusively 
i n the hills of the more remote re
gions of South East Asia, since the 
lowland forests have all been over-
exploited. The tropical timber trade 
has perhaps been the largest single 
factor in forest destruction i n the 
region. I n the East Malaysian state of 
Sabah, one politician recently stated: 
"Timber companies i n Sabah have 
been raping thousands of acres of 
f o r e s t " . 2 8 I n the Phil ippines, the 
Marcos regime actually planned for 
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the complete annih i la t ion of the 
country's virgin forests. The 1978 five 
year plan noted: 

" B y the early 1990s, when the 
v i r g i n forests i n Mindanao are 
completely logged off, production 
w i l l reach the limits of the allow
able annual cut . . . This w i l l de
cline further . . . by mid-1990 
when all Luzon virgin forests are 
also completely logged o f f . " 2 9 

In Thailand, a recent article i n The 
Bangkok Post summed up the views of 
many; "Forest destruction by the 
hilltribes and landless farmers has 
been rampant, it is true, but these are 
no match to the destruction by illegal 
loggers ." 3 0 Indonesia has 640,000 sq. 
k m . of forest concessions w i t h just 
521 companies having almost total 
control over more than 25 per cent of 
the countries total land area. 3 1 

Logging i n most of the region has 
been based upon the assumption that 
tropical forests w i l l recover naturally 
after logging. A l l forest development 
policies, unt i l very recently, relied 
upon this theory but it simply does 
not work. As M r Cassels of Nor th 
Borneo Timbers (the oldest company 
i n Sabah) and general* manager of 
Sabah Softwoods recently put i t : 
"Tropical forests just aren't sustain
able economically. I don't care what 
anybody says, no one can wait 100 
years for trees to grow. Natural re
generation is just n o n s e n s e . " 3 2 

Indonesia, Malaysia and the Philip
pines now all have laws that encour
age companies to replant, but these 

are on paper only. No logging com
panies are geared towards replanting 
or post-logging forest management. 
This attitude is summed up wel l i n a 
letter sent by the director of Japanese 
New Guinea Timber Company (part 
of the giant Honshu corporation) to 
the Director of Forests i n Papua New 
Guinea: " Y o u r assumption that reaf
forestation is a normal part of logging 
operations and should be costed to 
the logging is totally unacceptable." 3 3 

N o t only does the industry i n 
general consider r e p l a n t i n g and 
forest management as a job of the 
government, it aggravates the situ
ation w i t h the logging methods used. 
Tropical timber extraction is one of 
the most environmentally destructive 
industries i n the region. Nearly all 
contractors use bulldozers and other 
heavy machinery to drag logs out. 
Numerous studies indicate that on 
average 50-70 per cent of the forest 
cover is destroyed and 40 per cent of 
the land area may be left bare after 
extraction. The destruction of the 
surrounding forest is so great that up 
to 70 per cent of the remaining trees 
may die f rom their injuries. Soils are 
compacted by the bulldozers and the 
forest loses much of its ability to pre
vent floods and droughts. Secondary 
or logged over forests are also much 
more susceptible to fire since there is 
plentiful dead wood and they are 
generally drier than virgin areas. The 
cumulative effect of this damage is 
that these forests w i l l take many dec-
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ades to recover even if only to pro
duce wood for the timber industry. If 
one wants genetic diversity to return, 
one may have to wait centuries. 

In South East Asia, the logging in 
dustry has to work at high speed 
since concessions are usually granted 
to political allies and can be w i t h 
drawn if one falls out of favour. 
Speed is preferred to maximum long 
term production, so it is inevitable 
that they use heavy machinery and 
pay workers according to how much 
they produce. Extraction rates i n all 
these countries increase greatly just 
before elections. Less environment
ally destructive logging methods do 
exist, such as using elephants instead 
of bulldozers, but they are slower. 

Being so capital-intensive, rela
tively few jobs are created by modern 
logging operators. As a recent report 
to the Government of Indonesia 
noted: " I n 1982, the logging industry 
employed only 70,000 people; it is 
probably one of the least labour-
intensive of all the major productive 
sectors." 3 4 I n fact rubber tappers and 
other minor forest product indus
tries, providing a small cash income 
for tens of thousands of Indonesians, 
have all suffered greatly as the forests 
are taken over by the timber giants. 
For Indonesia as a whole, Robin 
Hanbury-Tenison has commented: 

" I f an attempt is made to assess 
the cultural costs (of the logging 
industry), the lost potential for de
velopment and for secondary in 
dustries once the timber has been 
removed, and the cost of rehabili
tating and maintaining the resi
dent population, it may well be 
founa that far f rom bringing bene
fits to the people, the eventual ef
fect of the lumber business has 
been to lower the standard of 
l iving and remove their ability to 
be sel f -support ing." 3 5 

A similar situation prevails in most 
logging areas of South East Asia. 
Government attempts to halt forest 
destruction i n the region as a whole 
have been clumsy and largely inef
fective. One of the major problems 
has been the emphasis placed on re
planting rather than attempting to 
protect what is left. Hence the log
ging industry is allowed to r u n ram
pant unt i l supplies are threatened, 
w h e n a log export ban is enacted. 
The reforestation programmes are 
t h e n e m p l o y e d to create f u t u r e 
supplies for this industry rather than 
meeting the needs of the rural poor. 
174 

Misguided Development 
There is no one single cause of 

forest destruction. Rather, it is the 
direct result of the type of "develop
m e n t " model that has been pro
moted i n the Third Wor ld . This de
velopment model is the only major 
common factor that cuts across the 
considerable cultural, as well as geo
graphical, boundaries of the region. 
Whether one is i n Buddhist Thailand, 
Musl im Indonesia or the Catholic 
Philippines, the direction taken by 
the development process is exactly 
the same. 

"Development" is supposed to 
help improve the l iv ing conditions of 
people i n the Third Wor ld . However, 
the reality is very different: the inci
dence of absolute poverty continues 
to increase, as does the disparity of 
wealth and land ownership between 
the majority of the population and 
the social elite. For example, agricul
tural production i n the Philippines 
grew by 5 per cent per year on aver
age between 1971-1975: yet the num
ber of families l iv ing below the of
ficial poverty line grew from 47.8 per 
cent to 54.8 per cent i n the same 
period, according to the World 
Bank. 3 6 

Attempts to combat the environ
mental problems of the Third World 
while maintaining the present w o r l d 
economic structure have consistently 
failed. Radical change is long over
due; w i t h the current rates of en
vironmental degradation i n the Third 
World , it is needed more than ever 
before. 
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A logging s i te in Sarawak. T imber is a major source of revenue for Malaysia but the damage caused is devastat ing. 

Malaysian Timber: Exploitation for Whom? 
Harrison Ngau, Thomas Jalong A p o i and 

Chee Yoke L i n g 

Government policies which seek economic development regardless of ecological costs lie at the 
roots of the current forest crisis in Malaysia. 

A t the t u r n of the century, the inhabited area of 
Peninsular Malaysia was infinitesimal compared w i t h 
the extent of the forest that remained untouched. 
Today, four and a half decades later only 13.7 per cent of 
the peninsula is primary forest. Pressures to clear this 
small area continues. To date, there is only one national 
park (Taman Negara) i n Peninsular Malaysia which 
itself has been threatened w i t h a possible hydro-
electricity power project. 

This rapid and large-scale deforestation has taken 
place as a result of intense development policies 
implemented by the government. Such policies have 
called for extensive areas to be turned into cash crop 
plantations, urban and industrial centres, large dams 
and infrastructure such as airports and highways. 

The wealth of timber f rom the rainforest has also been 
an impetus towards massive clearance of the forest. The 
remaining timber reserves have been estimated to last 
only unt i l the 1990s. 

Meanwhile, the East Malaysian states of Sabah and 
Sarawak, which have a total land area exceeding that of 
the peninsula, are still largely covered w i t h forest. I n 
Sarawak, for instance, about 76 per cent is forested, out 
of which more than one th i rd is primary forest. Six 
national parks have been declared. 

As for Sabah, more than 50 per cent is primary forest. 
However, the rate of forest destruction is 590 square 
kilometres per annum, as compared to 410 square 
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kilometres per annum i n Sarawak. This is due to the 
more aggressive timber industry i n Sabah. 

While the clearance rate of 810 square kilometres per 
annum i n Peninsular Malaysia has plunged that part of 
the country into a crisis already, the lessons have not 
been learnt. The timber industry i n East Malaysia is 
being stepped up . A t the same time, cash crop planta
t ion schemes are on the increase and a number of large 
hydro-electricity projects have been proposed for 
Sarawak i n particular. 

This continuing destruction of the tropical rainforest 
has resulted i n severe adverse impacts not only on the 
natural environment, but also on the socio-economic 
and political development of the people, especially the 
indigenous population of East Malaysia. 

Logging 
Timber is a major source of foreign revenue for 

Malaysia. I n 1960, timber exports f rom Peninsular 
Malaysia brought i n M$55.28 mil l ion. By 1982 this had 
risen to M$l,013.92 mil l ion. 

Sarawak alone earned M$l,093.3 mil l ion by exporting 
logs i n 1983. I n the same year, sawn timber fetched 
M$84.97 mil l ion; finished timber products such as 
mouldings, woodchips, p lywood and laminated board 
together earned M$67.22 mil l ion. Export of minor forest 
produce fetched M$2.52 mi l l ion . A l l of this accounted 
for about 20 per cent of the state's total earnings w i t h 65 
per cent f rom petroleum and its products, whilst the 
agricultural sector accounted for only 5 per cent. 

The logging industry i n the country has been so 
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massive that, i n 1981 alone, about 240,000 hectares of 
forest were logged i n Malaysia. According to the 
1979-1980 Economic Report of the Ministry of Finance 
Malaysia " i n Sabah, where about 86 per cent of the land 
mass is under forests, at the present rate and practice of 
harvesting of approximately 12.9 mil l ion cubic metres, 
the resources of eight most popular species may be 
exhausted i n about 24 years and for other species, i n 31 
years." 

The same report also stated that, " i n Peninsular 
Malaysia, it has been estimated that w i t h the present 
rate of annual forest harvesting of 922,000 acres, forest 
resources w i l l be depleted by the year 1990." As a result 
of such uncontrolled rate of harvesting i n the past, 
Peninsular Malaysia has already faced a shortage of a 
number of popular species. I n fact, i n the first half of 
1980, a total of 18,047 cubic metres of logs had been 
imported by Peninsular Malaysia f rom Indonesia, Sabah 
and Sarawak. 

I n t rying to conserve Malaysian forest and restrict the 
export of logs, the government i n 1976 implemented an 
export quota of 41,000 cubic metres or about 0.5 per cent 
of the total annual log production i n Peninsular 
Malaysia. I n 1985, a total ban was imposed. Thus, since 
1976, 85 per cent of the logs extracted i n the peninsular 
are processed into sawn timber and other wood 
products. 

However, the ban on export of logs applies only to 
Peninsular Malaysia. I n 1975, as timber processing i n 
East Malaysia was still relatively undeveloped, about 95 
per cent of the logs produced were exported. There has 
only been a very insignificant improvement to the 
situation as documented i n The Economic Report, 
Malaysia, 1982/83 which stated that the production of 
sawn timber f rom Sabah and Sarawak was estimated at 
one mil l ion cubic metres compared to 5.4 mil l ion f rom 
Peninsular Malaysia, despite the fact that the two states 
were producing 67.8 per cent of the total national sawn 
log production of 29.50 mil l ion cubic metres i n 1982. 

In 1984, the then Deputy Minister for Primary 
Industries of Sarawak, Haji Bujang Ulis stated that 
" f r o m this year (1986) to the year 2000, the government 
has set a l imit of 149,000 hectares of timber felling 
annually compared w i t h the current rate of 240,000 
hectares". 1 

Apart f rom the volume of logging, the nature of 
timber felling is also a matter of concern. The amount of 
timber extracted per hectare i n Malaysia is among the 
highest i n the w o r l d . This means that there is excessive 
destruction of non-commercial trees i n the logged area. 
Studies f rom Sarawak confirm that for every 26 trees cut 
down, 33 others are damaged. This comprises 40 per 
cent of the growing stock. Then there is the " s k i d d i n g " 
effect which further bares more soil. Thus selective 
logging as practised at present is not ecological at all. 

Development Projects 
Timber extraction is very often the first operation to 
enter primary rainforest. Once valuable timber and 
other forest products have been removed, the 
bulldozers and cranes move i n . 

Extensive forest cover has been cleared for industrial 
sites and urban development. The mushrooming of 
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housing estates throughout the country has contributed 
to forest depletion. While such basic needs as housing 
are undeniably essential, the indiscriminate clearance of 
forest without ecological considerations has led to 
adverse environmental impacts. These include "heat 
islands" i n urban/housing areas, and flash floods i n the 
downstream areas. 
M i n i n g industries such as the goldmines i n Bau (First 
Division), the proposed coal mining project in the 
Seventh Division and Bintulu area of Sarawak, the 
mining of copper i n Mamut i n Sabah and quarry 
activities at various sites i n the country, all account for a 
certain degree of destruction to our forest. 

The greatest threat at present, however, is the number 
of large dam projects on the government drawing 
board. Since hydro-electricity has been hailed as the 
answer to Malaysia's future energy needs, massive 
areas of primary forest have been earmarked for 
drowning. 

The implementation of the M$525 mil l ion Batang A i 
dam i n the Second Division i n Sarawak, for instance, 
flooded 42,000 acres of land, a considerable portion of 
which was also tropical primary forest. The resettlement 
of the 500 families i n 20 longhouse communities also 
necessitated the clearing and usage of additional forest 
land area. 

Had the proposed M$10 bil l ion Bakun dam i n U l u 
Rejang, Seventh Division Sarawak been realised, it 
w o u l d have flooded 600 square kilometres of land, 
including about three-fifths of one of Malaysia's few 
remaining forest areas. The resettlement of the 5,000 
natives i n 15 longhouse communities i n the U l u Rejang 
area and the bui lding of roads and other infrastructure 
associated w i t h the dam w o u l d have further destroyed a 
huge area of our forest. The dam was shelved i n 1987, 
but could still be reactivated. 

The construction of the Kenyir dam i n Trengganu has 
also similarly and greatly contributed to more losses and 
destruction of the forest and wildl i fe . 

Apart f rom dams, other projects which threaten the 
forest include the Sipitang paper mi l l project on the 
west coast of Sabah. The mi l l has been attacked as being 
"unrealistic, uneconomical and a drain on the state 
f u n d s " . 2 The present state government hoped to scrap 
the project which had been started by the former 
government. However, the state was already so heavily 
committed that it w o u l d have been too costly to cancel 
the various contracts and pay the necessary penalties. 
One of the many obstacles is that the type of logs needed 
for the project are found on the east coast of Sabah. 
Transporting these logs to Sipitang w o u l d not be viable. 
The state government is therefore proposing that 
neighbouring Sarawak jointly participate i n the project. 
Since the required logs can be found across the border 
from Sipitang, Sabah also hopes that supplies may be 
met by Sarawak. 

Presently, there is public pressure that Sarawak 
should not become involved i n a "suspect project 
simply to bail the Sabah government out of a tight 
spot" . Certainly, the exploitation of forest and the 
commitment of millions of dollars i n such an unthinking 
fashion as shown by the previous Sabah Government is 
totally against any notion of genuine development. 



K u a l a L u m p u r , S e p t e m b e r 5 t h , 1987 : 
S a r a w a k E n v i r o n m e n t a n d T o u r i s m 
M i n i s t e r D a t u k A m a r J a m e s W o n g 
sa id t o d a y t h e r e w a s n o c o n f l i c t o f 
i n t e r e s t i n h i m o w n i n g 1 0 0 , 0 0 0 h a o f 
t i m b e r c o n c e s s i o n i n L i m b a n g . 

" L o g g i n g is m y b r e a d a n d b u t t e r 
s ince I w a s a p i o n e e r i n t h e i n d u s t r y i n 
1949 . I c a n b e h e l d r e s p o n s i b l e f o r 
d a m a g e c a u s e d b y l o g g i n g b u t m y 
c o n s c i e n c e is c l e a r . 

" A n d I a m n o t a h y p o c r i t e , " h e t o l d 
a Press c o n f e r e n c e a f t e r d iscuss ions 
w i t h F e d e r a l M i n i s t e r s o n m a t t e r s re 
l a t e d t o S a r a w a k . 

D a t u k A m a r W o n g h a d c a l l e d f o r 
t h e Press c o n f e r e n c e t o r e b u t a c l a i m 
b y Sahabat A l a m M a l a y s i a w h i c h p r o 
v i d e d s ta t i s t i cs t o p r o v e t h a t l o g g i n g 
caused m o r e d a m a g e t h a n s h i f t i n g 
c u l t i v a t i o n . 

S A M p r e s i d e n t S . M . M o h a m e d I d r i s 
h a d also c a l l e d o n D a t u k A m a r W o n g 
t o r e s i g n because o f c o n f l i c t o f 
i n t e r e s t . 

S A M sa id D a t u k A m a r W o n g ' s 
t i m b e r c o m p a n y h a d t a k e n l e g a l 
a c t i o n a g a i n s t n a t i v e s w h o set u p 
b l o c k a d e s t o s top l o g g i n g o p e r a t i o n s . 

D a t u k A m a r W o n g s a i d t o d a y t h a t 
a l t h o u g h h e h a d b e e n a State M i n i s t e r 

CONFLICT OF INTEREST? 
f o r o n l y f i v e m o n t h s , h e w a s d o i n g a 
g o o d j o b f o r t h e Penans . 

" I a m b u i l d i n g r o a d s f o r t h e m . I 
h a v e b u i l t a 3V2 m i l e r o a d r i g h t t o 
t h e i r d o o r s t e p s . 

" W h y s h o u l d I s tep d o w n ? I w a s 
m e r e l y e x e r c i s i n g m y r i g h t as a 
c i t i z e n i n a d e m o c r a t i c c o u n t r y w h e n 
I t o o k o u t a n i n j u n c t i o n a g a i n s t t h e 
n a t i v e s f o r s e t t i n g u p b l o c k a d e s , " h e 
sa id . 

D a t u k A m a r W o n g sa id S A M h a d 
d i s t o r t e d fac ts a n d d i d n o t g i v e a cor 
r e c t p i c t u r e o f l o g g i n g a n d s h i f t i n g 
c u l t i v a t i o n . 

H e sa id : " S A M is b i a s e d a n d I a m 
n o t . I c h a l l e n g e a n y o n e t o d i s c r e d i t 
m e a b o u t m y o b s e r v a t i o n t h a t l o g g i n g 
is h a r v e s t i n g t h e f o r e s t a n d n o t h i n g 
m o r e . T h e f o r e s t c a n r e g e n e r a t e i t s e l f 
as m o t h e r t r e e s a n d s e e d l i n g s w i l l 
n e v e r r u n o u t . 

" N a t u r e is v e r y r e s i l i e n t a n d f i v e 
y e a r s a f t e r a n a r e a is l o g g e d , o n e 
w o u l d n o t b e a b l e t o t e l l t h e d i f f e r 
e n c e b e t w e e n i t a n d a p r i m a r y f o r e s t . 

" B u t i n s h i f t i n g c u l t i v a t i o n , w h i c h 
causes i r r e p a r a b l e d e s t r u c t i o n t o t h e 
f o r e s t , w e l o s e e v e r y t h i n g . T h e 
n a t i v e s use c h a i n s a w s t o c u t t h e t r e e s , 
d e s t r o y i n g e v e r y t h i n g i n t h e process . 

" I t is a f a c t o f l i f e t h a t t h e b i g g e s t 
c u r s e t o t h e S a r a w a k f o r e s t is s h i f t i n g 
c u l t i v a t i o n w h i c h eats i n t o t h e f o r e s t . 

" A b o u t 1 0 0 , 0 0 0 t o 150 ,000 acres a 
y e a r a r e d e s t r o y e d b y s h i f t i n g c u l t i 
v a t i o n . " 

A s k e d f o r t h e r a t e o f l o g g i n g a n d 
t h e a m o u n t o f l a n d l o g g e d , h e sa id : " I t 
is n o t i m p o r t a n t t o c o m p a r e t h e m 
because t h e l o g g e d f o r e s t w i l l r e m a i n 
f o r e v e r g r e e n i f t h e r e is n o s h i f t i n g 
c u l t i v a t i o n . " 

D a t u k A m a r W o n g c l a i m e d t h a t t h e 
n a t i v e s h a d p e r s o n a l i n t e r e s t i n t h e i r 
r e q u e s t f o r a c o m m u n a l f o r e s t . 

" I t is a p l o y t o g e t t h e f o r e s t f o r 
t h e m s e l v e s a n d l a t e r g i v e o u t t h e i r 
o w n t i m b e r c o n c e s s i o n s , " h e sa id . 

" I f e v e r y l o n g h o u s e w a n t s a c o m 
m u n a l f o r e s t , w e m i g h t as w e l l s top 
l o g g i n g . 

" T h e y s h o u l d g i v e w a y t o t h e n e e d s 
o f t h e c o u n t r y . 

" L o g g i n g is i m p o r t a n t , w i t h o u t i t 
S a r a w a k c a n n o t h a v e t h e r e v e n u e t o 
i m p r o v e t h e s t a n d a r d o f l i v i n g o f t h e 
p e o p l e , " h e a d d e d . 

Reproduced from: The Star, September 
5th, 1987. 

Cash Crop Plantation Schemes 
Since the days of colonial administration i n Malaysia 

and continuing today, extensive cash crop plantation 
schemes such as rubber and oil palm estates form a vital 
part of the economy. This has involved massive 
clearings of forest by such multinational companies as 
Guthrie, Harrison and Crosfield, Sime Darby and the 
like. These schemes have been extensively expanded 
since independence, fol lowing governmental control of 
most of the owner-companies via stock buying. 

For example, the total land area cultivated w i t h oil 
palm i n Malaysia increased by 18 per cent or 510,000 
hectares i n 1974 to about 600,000 hectares i n 1975. By 
1982 it had increased to 1,170,700 hectares. 

As for rubber, i n 1977, the total acreage cultivated was 
about 2,000,000 hectares of which 640,000 hectares (32 
per cent) were under estates and 1,360,000 hectares (68 
per cent) under smallholder cultivation. 

The establishment of oil palm and rubber plantations 
i n Sabah and Sarawak is more recent. Yet i n 1982, the 
total acreage under cultivation for rubber i n the two 
states was already 309,435 hectares. 

This also applies to cocoa which recorded an increase 
of 6.8 per cent or f rom 118,000 hectares i n 1981 to 
126,000 hectares in 1982. 

The marked increase i n the cultivation of these crops 
also neccessitates a corresponding increment i n 
clearings or cutting of the remaining but fast declining 
tropical forest. 

Corruption 
As Japan, South Korea, Taiwan, the United States and 

the EEC provide ready markets for our timber, and our 
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forests provide ready easy wealth for those i n power, 
huge forest concessions have been issued to timber 
companies often owned by Malaysian politicians or 
those related by blood or money to them. 

These concessions are usually farmed out to con
tractors and sub-contractors w h o are actually the 
ones who work the concessions for the licensees. I n 
most cases, the licensees w o u l d not even appear at the 
site of their concessions. They just sit back to collect 
commissions f rom the contractors, who themselves are 
also people closely related to the licensees either by 
virtue of business or political interests. 

In Malaysia as i n most Third W o r l d countries, the 
forest being an extremely easy and potential source of 
wealth, has great influence not only i n the socio
economic development but also the political course and 
direction of the country. Forest wealth can even be used 
to buy support and neutralise political opponents. 

The resultant plundering of our forest has also been 
aggravated by the ' 'opportunist ic" attitude of political 
leaders and their cronies whose enthusiasm is only to 
seize the opportunity " t o get rich quick and as much as 
possible" while they or their friends are i n power. 

I n Sarawak, the commercial exploitation of forests on 
a large scale started i n 1946 by the British colonial ad
ministration. By 1960, it had proven its value as the 
largest earner of revenue and foreign exchange, sur
passing even rubber. I n 1984, there were already a total 
of 367 logging licences issued to various individuals and 
companies i n the state. 3 

In Sabah, where the change of political leadership has 
taken place several times since independence, the situ
ation has been even worse w i t h "scarcely any timber 
land left i n the state for dis t r ibut ion" . According to the 
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Many tr ibal g roups have no legal t i t l e to their lands and thus no 
defense when they f ind their lands l icenced out to logging 
companies. 

state's new Chief Minister, Datuk Joseph Pairin, " the 
leaders of the previous rul ing party (Berjaya) were so 
thorough i n carving up timber land for the ultimate 
benefit of their associates and themselves that there is 
hardly any forest land left i n the state." 4 

Impact on Indigenous Peoples 
About 70 per cent of Malaysia's population is rural, 

l iv ing i n longhouses or kampongs often situated along 
rivers and streams w i t h i n or near forest land areas. 
Their main economic activities include farming, hunting, 
fishing and collecting jungle produce. As such, they are 
greatly dependent on the forest and its resources for 
their continued survival and development. 

Traditionally, farm land, forest, rivers and their re
sources are the common property of the community, 
w i t h each member having equal right to use these re
sources for their wel l being. However, w i t h the estab
lishment of the colonial administration i n the early 19th 
century, various laws governing the usage or cultivation 
and ownership of land were passed, denying these tra
ditional rights and introducing the concept of private 
ownership. As a result, many tribal groups, particularly 
those which are nomadic, have no legal title to their 
lands, and thus no defence when they f i n d their land 
licensed out to logging companies. Indeed, where 

178 

native peoples have attempted to defend themselves 
and their property f rom the destruction caused by log
ging activities, many of them have been arrested and 
prosecuted, (see articles, pp.186-189). 

The destruction of forest also means the destruction of 
wildlife habitat causing the extinction of some species. 
The removal of forest cover leads to erosion, siltation 
and pollution of rivers which i n t u r n affect or deplete 
the fish resources of the rivers. A l l of these have greatly 
contributed to the mounting problems of indigenous 
communities. 

A "serious decline" i n local fish stocks is reported by 
88 per cent of 65 longhouses on the A p o h , Lenei, Tutoh, 
Teru, Kerap, Middle Baram, Katibas, Limbang, Tinjar, 
Peking, Kanowit and Mujok rivers. By far the most com
mon reason given for this is the muddying of rivers as a 
result of soil erosion from slopes under logged forest, 
w i t h diesel-oil pollution accompanying the timber ex
traction also prominent. 

I n recent years, as more and more forest land i n the 
interior has been licensed out to logging companies, the 
problems and impacts on the livelihood of the rural 
population have become more acute. Furthermore, the 
influx of workers f rom various parts of the country 
brought by the companies have created several social 
problems, including an increase i n gambling, alcohol
ism, and petty crimes. 

T h e Ecological Impact 
The impact of deforestation on local ecology has also 

become critical. There have been increasing occurrences 
of floods, droughts, and reports of growing lists of en
dangered species of plants and wildl i fe , some of which 
are on the verge of extinction. 

I n the Baram District, Fourth Division, the most 
heavily logged area i n Sarawak, floods frequently occur, 
some of which are severe. I n 1979, a flood inundated the 
Baram basin as far as Long Akah, which is around 180 
miles f rom the river mouth. Three to four towns were 
badly affected. I n 1981, a massive flood also occurred 
and it affected almost the whole of the Fourth Division. 
I n the Baram area, it inundated interior areas as far as 
Long Lama. Damage i n terms of livestock, ricefields, 
crops and property was estimated to be about M$12 
m i l l i o n . 5 Then i n January 1984, another massive f lood 
occurred and affected almost all the major towns of 
Sarawak. Four people drowned when their house was 
swept away and hundreds were left homeless. 6 Again, 
i n 1985, Baram was hit by a flood, inundating some 
parts of the t o w n areas. 

Apart f rom the frequency of floods, Sarawak also 
suffers f r o m prolonged drought. One very severe 
drought occurred i n 1981, i n the First, Second and Sixth 
Divisions. It lasted for more than a month and was said 
to be the worst drought since 1973. The Chief Minister 
of Sarawak advised the people to treat it as an emerg
ency. Mill ions of gallons of water had to be delivered to 
the affected areas as they had already r u n out of water 
supply. 7 Severe drought is also increasingly experienced 
i n other parts of the state. I n the Fourth Division, i n 
1983, many farmers complained of very poor harvests. 
Then i n 1986, we experienced two droughts; both lasted 
for more than a month. 



The other obvious consequence of extensive removal 
of forest cover is increased soil erosion. Studies i n the 
Cameron Highlands indicate that conversion f r o m 
forest to tea plantations increased soil loss by 20 times. 

Since the tropical topsoil is extremely vulnerable, the 
forest canopy is essential i n preserving soil fertil ity. 
Clearance, even for agriculture, leads to loss of valuable 
topsoil. Increasingly higher costs w i l l have to be i n 
curred to fertilise the soil artificially. 

The Reduction of Biological Diversity 
The massive clearing of the forest, for logging i n par

ticular, has also taken a heavy toll on the plants and 
wildlife i n the country. A n official report recently stated 
that some mammals are now endangered and some are 
becoming rare and others are on the point of extinction. 
I n Sarawak, those endangered are the Sumatran rhino
ceros, proboscis monkey, silvered and banded langur 
and dugong. Two species are already extinct: the ban-
teng and the bay cat. There is also another species of 
animal thought to be at the point of extinction: the w i l d 
cow. Those species that are becoming rare are the 
Hose's mongoose, Eurasian otter and Red-bellied 
sculptor squirrel. If the logging continues at the present 
rate, certain species of frogs (there are 110 k n o w n 
species) may be wiped out. The same may happen to 
some species of lizards, those which are not tolerant to 
clear felling. 

As for plants, many species are also now endangered 
and/or have become rare. Six to seven types of the 
orchid family are now endangered, and so are one or 
two types of the pitcher plant and palms. 

Efforts made to rehabilitate and replant the logged 
over, and/or cleared forests have not been satisfactory. 
I n Sabah, the government started a prorgramme for re
foresting 3,000 acres per year i n 1976. Most of the trees 
replanted are fast growing species. I n any case, i n 
Peninsular Malaysia, " t h e reforestation rate has been 
In Peninsular Malaysia, " t h e reforestation rate has been 
below target and achievement so far is l imited when 
compared w i t h the rate of forest harvest ing." 8 By the 
end of the Third Malaysia Plan (the end of 1980) the re
forested and rehabilitated area was 98,900 acres. If we 
were to compare this to the then rate of annual forest 
harvested of 922,000 acres, i t is insignif icant. I n 
Sarawak, very little effort has been made to reforest the 
logged-over areas. M u c h of the reforestation and re
habilitation is confined to the permanent forest estate 
only, which has been damaged by shifting cultivators. 
The total area reforested i n 1983 and 1984 was only 964.3 
hectares, compared to an annual harvesting rate of 
around 40,000 hectares. Again, this is minimal . 

Conclusion 
Government policies which give priori ty to the 

pursuit of economic growth to hasten the pace of 
development are the underlying cause of the extensive 
deforestation i n Third W o r l d countries. Yet, contrary to 
official propaganda, those policies have not benefited 
the poor: on the contrary, the main beneficiaries have 
been those who hold the reins of power and their 
associates. I n their name, the countries of the Third 
World have cut their forests, planted cash crops and 
The Ecologist, V o l . 17, N o . 4/5, 1987 

flooded huge areas of land. Can this really be justified as 
"development" , let alone "progress"? 
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The Harrowing of New Zealand 
by Denys Trussel l 

Since the first white settlers arrived in New Zealand, the country's forests have suffered a relent
less onslaught, which continues even today. Neither landless peasants nor population growth 
can be blamed for the onslaught: rather the responsibility lies with the ruthless subordination of 
ecological considerations to market forces. New Zealand's forests have simply been "cashed in" 

in pursuit of short-term profits. 

I n 1840, when the first big waves of 
settlement began washing over New 
Zealand there were thirty-four mi l 
l ion acres under one or other of the 
major forest types (see box). This was 
53 per cent of the land surface. N o w 
only 23 per cent is so covered, and 
much of that is "second-growth" , 
having already been heavily logged. 1 

Pressure on what remains, be it 
owned privately or by the Crown, 
continues. Most of the major trees 
are slow-growing, taking three to five 
hundred years to reach fu l l maturity. 
Their preservation depends therefore 
on their being logged only on a very 
modest scale, if at all. Yet large-scale 
timber schemes are still mooted, par
ticularly i n regard to beech forest, 
which is felt to be swift i n regener
ation. Given favourable conditions 
the beech species mature i n 80 to 120 
years, but knowledge about their re
generation as a complete eco-system 
is necessarily lacking. Simply not 
enough time has passed since Euro
pean settlement to have made reli
able observations. 

The N e w " E c o n o m i s m " 
It has always been sociological 

rather than botanical factors that 
determined what was cut, when and 
how much. A t times, particularly i n 
the 1870s, the destruction of rain
forest was not all that different i n 
k ind f rom that now seen i n Indonesia; 
the result of demographic upheaval, 
caused by "market forces", orches
trated by the rich and the powerful . 
Since the 1790s (when commercial 
logging began) N e w Zealand's 
forests have been involved i n the 
web of market forces that now deter
mines humanity's economic life. 
While the poor may have provided 
labour, the rich provided capital, 
Denys Trussell is actively involved in the NZ 
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machinery and the drive for profit 
that ensured far more forest was 
destroyed than was necessary to 
provide for the new society i n New 
Zealand. A n insignificant portion of 
the timber extracted was for the 
needs of those i n the country. The 
rest was exported or burned for the 
land that lay beneath the trees. 

From the mid-eighteenth century, 
society i n Britain and its colonial off
spring had been becoming less 
"soc ia l " and more "economic" 

"never before . . . were markets 
more than accessories to economic 
life. As a rule the economic system 
was absorbed i n the social 
system." 2 

N o w , according to theoreticians of 
the new "economism", such as 
A d a m Smith, the market and its " i n 
visible h a n d " must determine social 
relations. Hitherto a carefully con
trolled and l imited aspect of society, 
the economy w o u l d now subsume all 
to itself: 

" A market economy must com
prise all the elements of industry, 
including labour, land and money 
. . . But labour and land are no 
other than the human beings 
themselves of which every society 
consists and the natural surround
ings i n which it exists. To include 
them i n the market mechanism 
means to subordinate the sub
stance of society itself to the laws 
of the marke t . " 3 

This most terrifying aspect of "econ-
omistic" man explains the insensate 
destruction of rainforest now hap
pening throughout the w o r l d . It re
sults f rom beliefs as unreasonable as 
any i n history, which nonetheless 
claim the legitimacy of being some
how more " r a t i o n a l " than those of 
economic systems that are more 
properly socialised. 

Victims of the Industrial 
Revolution 

Initially destruction of the "sub

stance" of Antipodean rainforest was 
untrammelled. Those most involved 
in felling the North Island's podo-
carp/hardwood and kauri/podocarp 
forests were some of the social "sub
stance" being destroyed by the econ
omism in England's heartlands. The 
1870s immigrant wave was predom
inantly landless rural labourers, vic
tims of a Poor Law system which had 
failed to provide a community to re
place the one they had lost to the i n 
dustrial and agricultural revolutions. 
Their passages were paid by the 
entrepreneurial Vogel government, 
and their chief option on arrival was 
to t u r n forest into productive pasture 
land . 4 

The defeat of the Maoris i n a series 
of land-wars coincided w i t h the 
arrival of these settlers, as d id a series 
of " t h i n k b i g " development schemes 
by the economistic Vogel govern
ment. Because the Maoris had used 
the forest so skilfully as a guerilla 
base during their fight against en
croaching settlement, it was felt that 
the diminution of area under forested 
land offered some military advan
tage, as well as enabling settlers to 
set up new farms. Prior to the 1870s, 
settlement had focused on easily cul
tivable land, and earlier settlers had 
little inclination to cut the forest for 
land. 

"Neither in peace nor i n war had 
they felt at home away from the 
open c o u n t r y . " 5 

N o w all that changed, and a massive 
onslaught began against the forests. 
Clearance was not l imited by the 
need to create a subsistence farm: the 
bush farms were to become the basis 
of an export industry. This dictated 
their ultimate size and the extent of 
forest that had to be destroyed to 
make them "economic" . The meta
morphosis of subsistence h o l d i n g 
into economistic farm " u n i t " took 
some years. 

180 



— NEW ZEALAND'S TEMPERATE RAINFORESTS — 
N e w Z e a l a n d has f o u r m a j o r classes o f t e m p e r a t e r a i n f o r e s t . T h e f i r s t o f t h e s e , 
m a d e u p o f t h e v a r i e g a t e d southern beech (Nothofagus), is t h e l a r g e s t s u r v i v i n g 
r e m n a n t o f n a t i v e f o r e s t i n t h e c o u n t r y . T h e f o u r m a j o r species a n d o n e sub
species o f Nothofagus a re e v e r g r e e n a n d g r o w t o t h e s n o w - l i n e i n h i g h r u g g e d 
c o u n t r y . T h e y also f o r m m a j o r f o r e s t o n l o w e r g r o u n d , i n m o n t a n e v a l l e y s , o n 
o l d r i v e r a n d g l a c i a l t e r r a c e a n d a l l u v i a l f l a t s . B e e c h is m a i n l y i n t h e S o u t h 
I s l a n d . I t is a f a i r l y o p e n f o r e s t , t h o u g h i t s u n d e r s t o r e y is o f t e n a c o m p l e x 
a s s o c i a t i o n o f y o u n g b e e c h , f e r n s , s h r u b s a n d s m a l l e r t r e e species . D e e p beds 
of m o s s c o v e r t h e r o o t s a n d r o c k s o f t h e f o r e s t f l o o r . 

Podocarp/hardwood f o r e s t s a r e t h e n e x t m a j o r class. T h e s e a r e as d e n s e as 
a n y t r o p i c a l j u n g l e , b u t are n o t as r i c h i n species . T h e y t e n d t o be d o m i n a t e d b y 
o n e o r m o r e o f t h e b i g n a t i v e c o n i f e r s , rimu (Dacrydium cupressinum), totara 
(Podocaipus totara) o r matai (Podocarpus spicatus). T h i s f o r e s t is e s t a b l i s h e d o n 
t h e r e c e n t v o l c a n i c soi ls o f t h e N o r t h I s l a n d a n d o t h e r d e e p l y f e r t i l e h i l l a n d 
t e r r a c e soi ls . I t has a dense u n d e r s t o r e y o f f e r n s , s h r u b s , y o u n g t r e e s , v i n e s a n d 
c r e e p e r s f o r m i n g a n i n t r i c a t e v e g e t a t i v e w e b b e n e a t h t h e v i r t u a l l y c o n t i n u o u s 
c a n o p y o f t h e b i g t r e e s . S o m e t i m e s d o m i n a n c e is s h a r e d b y t h e e x t r a o r d i n a r y 
epiphyte rata (Metiosideros robusta) w h i c h m e t a m o r p h o s e s i n t o a m a j o r t r e e 
f o r m t h r o u g h t h e h o s t b o d y o f t h e t r e e i t c o n s u m e s . 

T h e n o r t h e r n q u a r t e r o f t h e c o u n t r y w a s o n c e c o v e r e d b y a f a m o u s 
Kauri/podocarp f o r e s t , a n a s s o c i a t i o n d o m i n a t e d u s u a l l y b y t h e g i a n t k a u r i , 
(Agathis australis). T h e s e t r e e s , so m a s s i v e t h a t t h e i r t r u n k s s e e m s o m e t i m e s t o 
be m e g a l i t h i c , s h a r e t h e i r f o r e s t w i t h t h e i r p o d o c a r p c o u s i n s a n d t h e n o r t h e r n 
r a t a . 

I n areas g e o p h y s i c a l l y s u i t e d t o beeches a n d p o d o c a r p , a c o m b i n a t i o n f o r e s t 
has e v o l v e d , a g a i n , dense a n d i n c l u d i n g s m a l l e r n a t i v e h a r d w o o d s as w e l l . T h i s 
f o r e s t is o n t h e f r i n g e s a n d i n t h e v a l l e y s o f h i g h c o u n t r y t h r o u g h o u t t h e S o u t h 
I s l a n d a n d t h e s o u t h e r n N o r t h I s l a n d . T h e y a n d t h e k a u r i f o r e s t s b o t h f o r m e d a 
c o n t i n u o u s f a b r i c o f p l a n t l i f e o n t h e l a r g e s t p o s s i b l e scale . 

N o n e o f t h e s e f o r e s t s e v o l v e d w i t h e i t h e r h e r b i v o r o u s m a m m a l s o r h u m a n 
c u l t u r e s . Some o f t h e m are c o n s i d e r e d t o b e c lose i n t y p e t o t h o s e t h a t g r e w o n 
t h e a n c i e n t c o n t i n e n t o f G o n d w a n a l a n d . T h e o n l y c r e a t u r e t h a t m i g h t h a v e 
m a d e a n y i m p a c t o n t h e m w a s t h e g i a n t f l i g h t l e s s m o a - b i r d , Dinomis maximus, 
w h o g r a z e d o n t h e s a v a n n a h s a n d a l o n g t h e f o r e s t f r i n g e s o f t h e S o u t h I s l a n d , 
p o s s i b l y h e l p i n g t h e t u s s o c k - g r a s s l a n d a s s o c i a t i o n s t o i n t r u d e o n o r i g i n a l l y 
f o r e s t e d areas . T h e y a r e t h u s a u n i q u e r e c o r d , s t i l l l i v i n g , o f b o t a n i c a l f o r m s o n 
a t u r b u l e n t p l a n e t a r y s u r f a c e at a t i m e w h e n t h e c o n c e p t o f t h e h u m a n w a s n o t 
e v e n h i n t e d at . 

"The energetic settler could expect 
to be providing a subsistence live-
lihooa for himself and his family 
w i t h i n a year or two, w i t h a little 
cash income to meet the payments 
on his land and buy a few neces
saries that he could not produce. 
In the longer term the rise of the 
dairying and frozen meat indus
tries was to bring increasing pros
perity to these bush settlers/ 6 

It was actually these industries that 
t ied the bush settler into w o r l d 
market. 

A Devastated Landscape 
At times, land cleared was whol ly 

inappropriate for farming. Since fell
ing and burning bush was the usual 
way of exposing the land under
neath, the nutrient cycle of the soil 
was often destroyed. After a year or 
two of grass crops fed on the ashes of 
the burnt trees land was often perma
nently depleted. It has since been fer
tilised artificially by inorganic phos
phates i n order that it can go on pro
ducing pasture. Frequently the 
ground was too steep, and, without 
roots holding the slopes together, it 
eroded dramatically. Incalculable 
tonnages of New Zealand's fragile 
ex-forest soils have been washed into 
waterways and out to sea leaving 
scarred, ruined hillsides and estu
aries clogged w i t h silt. 

Huge areas were burnt without the 
magnificent timber even being sal
vaged. Sometimes the fires were acci
dental, but more often than not they 
were used simply as a tool for swift, 
complete clearance. I n the one year 
of 1887 in Northland, bush fires des
troyed an estimated 377 mil l ion 
board feet of t imber. 7 The landscape 
left by this was silent and mutant: 

"great stretches of d o w n land, 
l i t e r a l l y covered w i t h f a l l e n , 
bleached trees, i n many places so 
thick that they covered the whole 

fround. This is where the fire has 
een r u n through them, and is the 

pre l iminary process of m a k i n g 
grazing land. I could not help 
thinking that it was a sinful waste 
of t i m b e r . " 8 

Trees that were extracted were used 
to b u i l d N e w Zealand's wooden 
cities and towns, or was exported to 
Australia, Nor th America and Britain. 
Mi l l ing became a major industry: by 
1901 there were 423 mills working. 
That year they employed 7410 men 
and cut 414 mil l ion board feet of 
t imber . 9 U n t i l very recently, this 
o u t p u t of indigenous t imber re-
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mained high. As late as 1967 247.4 
mil l ion board feet were cut f rom the 
state indigenous forests i n one year. 1 0 

A l l major forest types apart f rom 
pure beech bore the wrath of the 
settlers. The three mil l ion acres of 
kaur i podocarp forest i n Northland 
a n d C o r a m a n d e l were v i r t u a l l y 
wiped out; a sad irony since it was 
subsequently discovered that the soil 
beneath them was often useless for 
agriculture. The podocarp hardwood 
class was also cut back to a fraction of 
its former size, i n this case partly be
cause soils beneath it were found to 
be of high qual i ty . 1 1 

Initially it was the North Island that 
underwent the biggest change. Its 
transformation from a largely for
ested to a largely pastoral land has 
taken just 100 years. Only the high 
ranges have significant forest areas, 
and this is now defined as "protec
t i o n " growth, to be preserved in the 
interests of soil and water quality. 
The largest logging operations i n 
state indigenous forests now occur i n 
the Westland region of the South 

Island where about four thousand 
acres a year are cut over, and where, 
for the last ten years, two and a half 
thousand acres have been converted 
to exotic pines. 1 2 The sheer extent of 
high country i n the South Island gives 
some protection to the great beech 
forests, which themselves are now 
largely conceded to be essential 
"pro tec t ion" forest. 

Damage by Exotic Animals 
Fire, the axe and the chainsaw have 

not been the only destructive agents 
introduced by Europeans into the 
forests . H e r b i v o r o u s m a m m a l s 
arrived w i t h the settlers, and their 
feeding inhibits new growth, des
troys the understorey and damages 
already mature forest. Several deer 
species, opossums, goats, thar, 
chamois, rabbits, hares and pigs are 
all feral in New Zealand and thrive i n 
the various native plant eco-systems. 
Limit ing the populations of these 
now " n o x i o u s " animals is a continu
ing logistic problem. Also, those b ird 
species native to the forest that sur-
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Rimu trees surrounded by tree ferns at Whir inaki National Park in North Island, New 
Zealand. Logging operat ions in the park destroyed large areas of native forest before they 
were f inal ly halted in 1985 as a result of pressure f rom conservat ion ists . Even now the 
future of native forests is by no means assured. 

vived the drastic reduction of their 
habitat now have to contend w i t h 
wildcats, rats and mustelids that feed 
on them, their young and their 
eggs. 1 3 

Conservation vs Exploitation 
Such has been the waste that suc

cessive governments have attempted 
to "manage" native forest as a long-
term timber reserve, as protection 
forest and, on a l imited scale still, as 
production forest. Also a huge exotic 
forest estate has been planted, 
which, as it comes into production is 
meant to lessen the pressure on 
native forests as a timber resource. 
The business state, unable to enact a 
sacramental relationship w i t h for
ests, w i l l still attempt to preserve 
them for purely practical reasons. But 
in an economistic age the role of the 
state is necessarily paradoxical. O n 
the one hand it must act as a market 
and convert labour and land into 
commodities. O n the other it has to 
preserve the remnants of the social 
contract i n order that labour and land 
may survive for the economistic mi l l 
to grind on. 

So the state has a schizophrenic 
position i n regard to forest. As a re
sult its conservation efforts have 
been piecemeal and of l imited effect, 
marred by the unresolveable conflict, 
evident right f rom the 1870s, 
182 

" b e t w e e n responsibi l i t ies for 
settlement and for reserving 
forests ." 1 4 

By about 1900, market forces gener
ally ensured that public lands had to 
be logged of merchantable timber be
fore being burned for clearance and 
agriculture, but areas opened for 
mining were still able to be waste-
ful ly cleared under the supervision of 
M i n i n g Wardens. 1 5 

State intervention began w i t h the 
Land Act of 1877 and the State Forest 
Act of 1885. These had helped regu
late the cutting of public forests but 
still enabled cutting to continue on an 
enormous scale. When the State 
Forest Service was founded i n 1919, 
and the State Forest Act (which was 
the basis of native forest adminis
tration unt i l 1987) was passed i n 
1921, the dualistic, Janus face of the 
state was incorporated into them. 
The Forest Service had to produce 
timber f rom native forests as well as 
preserve them. To the moment of its 
dissolution i n 1987, the Forest 
Service never found an elegant or 
ecologically sound solution to this 
dilemma. The net effect of this is that 
native forest continues to diminish, 
sometimes in favour of exotic pines 
as in Westland. The principle that a 
forest ecosystem should be used sen
sitively for only high quality and vital 
purposes has never been allowed 

here except by classical Maori cul
ture. A t this moment irreplaceable 
beech forest is being chipped and 
pulped for Japanese papers. 

Profits First 
That the state cannot reconcile the 

demands of the market system w i t h 
the real needs of society has been 
shown i n the fiasco of its indigenous 
forest "management" over the last 
six months. I n line w i t h the revival of 
naked economism by Britain and the 
USA, recently the New Zealand gov
ernment has "corporatised" many 
functions of the state. State depart
ments that were previously "social
ised" , including the Forest Service, 
are now cast adrift by the State 
Owned Enterprises Act of March 
1987. This Act is supremely econ
omistic: 

"The principal objective of every 
state enterprise shall be to operate 
as a successful business, and, to 
this end, to be—as profitable and 
efficient as comparable businesses 
that are not o w n e d by the 
C r o w n . " 1 6 

But it nods in the direction of com
munity good as if the two can be 
reconciled. State enterprise is en
joined to be 

" a n organisation that exhibits a 
sense of social responsibility by 
having regard to the interests of 
the community i n which it oper
ates and by endeavouring to ac
commodate or encourage these 
when able to do so." 

Huge areas of Crown (public) land 
were given over to the tender care of 
two of the new government corpor
ations, the Land Corporation and the 
Forestry Corporat ion . Both these 
enterprises must make a profit , and 
the Forestry Corporation at least has 
close connections through its chair
man w i t h the most commercially 
minded private industries i n the 
country. The theory was that the con
flict between exploitation and preser
vation of native forests w o u l d be 
finally solved and that all state native 
forests worthy of preservation w o u l d 
be given to a non-corporatised state 
department—the Depar tment of 
Conservation. Commerical state for
estry w o u l d be able to get on w i t h 
making money whi le protection 
forests w o u l d be safely conserved. 

The result is nothing like this. 
Firstly, as a result of haste, ineptitude 
and secret dealings some 1,440,000 
acres of land having high 'natural ' 



value has been made over to the new 
corporations. Amongst this is much 
of the 62,000 acres of steepland forest 
on western Southland and several 
c o n t r o v e r s i a l f o r e s t areas i n 
Westland. 1 7 Secondly, the safety of 
forests under the Department of 
C o n s e r v a t i o n is by no means 
assured. Even special reserves might 
be exploited: 

"Prospecting and mining investi
gation of other resources is per
mitted w i t h i n all categories of re
serve proposal w i t h the consent of 
the responsible Minister. Where 
an economic project is identified, 
the reservation or part of it can be 
revoked if the economic values are 
considered to outweigh the reser
vation values . " 1 8 

The Westland Controversy 
The largest area of indigenous 

forest land, now under the Forestry 
Corporation and available for mi l l ing 
is 185,000 acres of beech and beech/ 
podocarp i n Nor th Westland. West-
land's native forests have already 
been extensively logged, a piecemeal 
exploitation by private mills under 
long term contracts w i t h the old 
Forest Service. Theoretically, these 
mills w i l l switch over the next two 
decades to logging exotic plantations. 
The sacrifice of 10,000 hectares of 
native forest to exotics i n Westland is 
supposed to result i n this " p a y o f f " 
to ecological interests. A net area of 
1,500 hectares per year is now cut i n 
by the mills, and the exotic plantings 
w i l l allow a large saw-milling indus
try to continue in perpetuity. 

But for nearly twenty years, the 
forest service has had a love affair 
w i t h the idea of a large beech "ut i l i s 
a t ion" scheme that w o u l d be in ad
dition to the present cut: 

"Beech forests as a class have 
suffered less impact f rom logging 
. . . Locally, extensive fires have 
decimated or destroyed important 
(beech) protection forests, as 
t h r o u g h o u t the M a r l b o r o u g h 
Sounds, the Upper Wairau Valley, 
parts of North Canterbury and 
a r o u n d t h e C e n t r a l O t a g o 
bas in . " 1 9 

The degree to which the Westland 
mills should be allowed to devastate 
this great biota i n their region has 
been subject to the greatest confront
ation about forestry policy yet. Public 
pressure forced slow withdrawal of an 
unacceptable beech scheme planned 
twenty years ago, involving the des
truction or modification of 839,000 

acres of beech and beech/podocarp in 
Westland and western Southland. 2 0 

A n d now there are even officials i n 
the Forest Service/Corporation who 
w o u l d doubt that beech could be 
"managed" commercially. 2 1 Indeed, 
it is doubtful whether the "manage
m e n t " of any native forests has been 
commercial. Timber cut from them 
has been sold to private industry at a 
cost significantly below the cost to 
the state in providing i t . Here econ-
omism works directly even against 
the cash interests of the community, 
since both forests and hard cash are 
lost to the taxpayer. It works i n 
favour however of the entrepreneur 
who acquires the low priced timber at 
the expense of the public interest. 2 2 

The new beech scheme, sold as a 
"sustained-yield" scheme in a region 
long plundered on a short-term 
basis, is socially, economically and 
scientifically spurious: 

"The theory is . . . that each year a 
fraction of the forest area is logged 
and then carefully regenerated, 

thinned and pruned ready to be 
logged again when the rest of the 
first cut has been taken . . . each 
" r o t a t i o n " is estimated to take 
60-80 years. 

However, this . . . falls apart i n 
practice . . . to date the only ex
perience of sustained yield pro
duction involves a few t iny experi
mental plots of red and silver 
beech on good, fertile sites . . . 
much of the beech scheme forests 
w o u l d be on difficult, steep, i n 
fertile sites where regeneration is 
slow and unreliable. Furthermore, 
while these trials have involved 
only the more manageable red and 
silver beech, the oeech forests 
u n d e r c o n s i d e r a t i o n c o n t a i n 
mainly hard beech." 2 3 

Even treasury and forestry officials 
have cast doubts on the scheme's 
physical and economic viability, and, 
considering the time-scales involved, 
combined w i t h the opportunism of 
the business most likely to gain the 
resource, the project looks positively 
ludicrous. 

"Costs and markets w o u l d inevit
ably change over a 60-80 year 
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period . . . company directors de
ciding to invest money in post-
logeing regeneration and tending 
of D e e c h forests w o u l d have to 
wait unt i l their great-grand child
ren's time before any return on 
their investment. It is almost in 
conceivable that anyone i n a 
private company w o u l d make a 
60-80 year investment in an un-
proven forest management tech
nique when the average planning 
horizon for modern companies is 
only 5-10 years . . . 

Trie Government is so keen to 
get a vote-winning scheme estab
lished . . . that it has offered 10-20 
year contracts for what should be a 
60-80 year u n d e r t a k i n g . This 
leaves a company free to r i p 
through the best and most profit
able forests, write off its capital 
and make a handsome profit , then 
abandon the whole idea of a beech 
scheme. The jobs w o u l d be gone 
and all that w o u l d be left for the 
West-Coasters, as several times 
before, w o u l d be more broken 
forest . " 2 4 

The State of Private Forests 
Indigenous forest on private land 

in New Zealand is a small but signifi
cant portion of the forest estate. 
Some is on Maori land, or land held 
by Maori incorporations; some on 
private or corporate farms. Unt i l the 
present Labour government, indi 
viduals and organisations were paid 
subsidies to clear their land of native 
forest so that it could be used profit
ably for exotic trees or agriculture. 
Fortunately these subsidies have 
been dropped, but the present rural 
hardship now poses a threat to pr i 
vate forest. Farmers, f loundering i n 
the wake of the withdrawal of other 
forms of subsidy are now tempted to 
convert stands of native trees into 
ready cash. 

Forested Maori land often falls foul 
of the local county, who insist on it 
being rated conventionally, regard
less of its intrinsic value to the Maoris 
and the community as a whole. This 
puts pressure on Maori owners to sell 
timber from the land so as to be able 
to pay the rates; a particularly painful 
dilemma for a people who evolved a 
great cosmology based on their for
ests. Legal change is necessary to 
give this k i n d of land general ex
emption from rates; a move that is 
long overdue in the unhappy relation
ship between white government and 
Maori land. 

Al though about 14 mil l ion acres of 
184 

native forest is left i n a semi-
protected condition, legal change, a 
change in public sentiment, or des
peration for foreign exchange to ser
vice a now enormous foreign debt 
could result i n the exploitation even 
of protection forest. The " t h i r d " 
political party in New Zealand re
cently voiced support for the idea of 
logging national parks! I n the light of 
such rabid sentiment, and of the de
velopment of new forestry tech
niques such as helicopter logging 
(which w o u l d enable timber extrac
t ion i n the most inaccessible country) 
it seems every generation w i l l have to 
fight anew to preserve the forests 
that are left here. No ultimate legal 
safeguards exist and the pressure of 
economism on resources is by defi
nit ion unceasing. The sacred grove, 
as Robert Graves noted succinctly, is 
no longer sacred. Nowadays the 
sacred grove belongs to the sawmil l . 2 5 

Conclusion 
The destruction of New Zealand's 

forests now has a planned and 
rationalistic aspect. A plethora of 
regulatory commissions, scientific 
committees, water and soil conser
vat ion organisations, catchment 
boards, a ministry of the environ
ment, a department of conservation; 
the enormous amounts of ink and 
paper spent on environmental i m 
pact reports, submissions, feasibility 
studies; the eagerness to consult w i t h 
a now touchy public all might make 
an outsider, accustomed to the naked 
rape of Indonesian or Brazilian for
ests think that things were under 
control i n New Zealand; that all was 
for the best i n the best of all possible 
worlds. But the same market forces 
responsible for the destruction are at 
work in New Zealand as i n other 
countries. A n d N e w Zealand's 
forests are now only a remnant of 
what they were. Their destruction 
was mainly in the late nineteenth and 
early twentieth centuries, so some of 
the raw ferocity of that process is not 
evident now to those who walk only 
the "scenic" tourist trails. Yet the 
sight of the smashed ground and 
forest of a modern logging site say, in 
the Oparara Basin of north Westland, 
quickly dispells the assurances of a 
" r a t i o n a l " administration. 

The very rhetoric of " th ings being 
under control " , of forests being 
"managed" is fraught w i t h false

hood. It is simply part of a new lan
guage invented to camouflage some 
v e r y o l d misdemeanours . The 
angular jargon of resource manage
ment, the spurious rationality of 
computer analyses of labour, capital 
and wood resources, the one-dimen
sional arguments about the feasibility 
of forestry projects; this sinister and 
whol ly unclean quantification of the 
lives of forests and people makes a 
mockery of their substance and actu
ality, impoverishing both the human 
community and the body of nature in 
which it is imbedded. 
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The Timber Trade 
T h e t i m b e r t r a d e g e n e r a l l y 
adopts a de fens i ve a t t i t u d e t o 
w a r d s i t s respons ib i l i t i es i n t h e 
t r o p i c a l fo rests . I t l i k e s t o p o i n t 
o u t t h a t o n l y 5 o r 6 p e r c e n t o f 
t h e w o o d e x t r a c t e d f r o m 
t r o p i c a l fo rests is d e s t i n e d f o r 
t h e e x p o r t t r a d e a n d also t h a t 
l o g g i n g m e t h o d s are ' se lect i ve ' 
( that is, e x t r a c t i n g o n l y m a t u r e 
t rees o f c o m m e r c i a l l y v a l u a b l e 
species), i m p l y i n g t h a t t i m b e r 
compan ies p l a y a v e r y l i m i t e d 
r o l e i n o v e r a l l f o res t des t ruc 
t i o n . L i k e m a n y stat is t ics , t h e 
a c t u a l f i g u r e s are r e a s o n a b l y 
a c c u r a t e , b u t t h e i r i n t e r 
p r e t a t i o n is h e a v i l y b iased t o 
w a r d s s p e c i f i c c o r p o r a t e 
i n te res ts . 

T h e r e are t w o c o m m o n w a y s 
used t o assess t h e r e l a t i v e i m 
p o r t a n c e o f d i f f e r e n t causes o f 
d e f o r e s t a t i o n m e a s u r i n g t h e 
fo rest sur face area a f f e c t e d b y 
each spec i f ic a c t i v i t y , o r t h e 
t o t a l a m o u n t o f w o o d e x t r a c t e d 
f r o m t h e fo res t . T h e r e is n o 
doubt t h a t , i n t e r m s of a f f e c t e d 
area, t h e m a i n d i r e c t causes o f 
t r o p i c a l d e f o r e s t a t i o n a r e 
p e r m a n e n t a n d s h i f t i n g c u l t i 
v a t o r s , a l o n g w i t h c a t t l e 
r a n c h i n g i n p a r t s o f L a t i n 
A m e r i c a . S i m i l a r l y m o s t o f t h e 
w o o d e x t r a c t e d is used l o c a l l y 
f o r f i r e w o o d and , t o a lesser 
e x t e n t , c o n s t r u c t i o n a n d l o c a l 
w o o d i n d u s t r y . 

H o w e v e r , t h e s e f i g u r e s 
p r e s e n t a g r o s s l y o v e r 
s i m p l i f i e d p i c t u r e o f w h y 
forests are b e i n g e x p l o i t e d . 
F i r e w o o d g a t h e r i n g f i r s t 
a f fects o p e n fo res ts a n d f a l l o w s 
l o c a t e d nea r c e n t r e s o f p o p u 
l a t i o n a n d is n o t t h e m a i n cause 
of t r e e losses i n m o s t CLOSED 
forests , w h i c h are u s u a l l y those 
of t h e greatest e c o l o g i c a l a n d 
e n v i r o n m e n t a l i m p o r t a n c e . 

S i m i l a r l y , b l a m i n g f o r e s t 
losses o n s h i f t i n g c u l t i v a t o r s is 
a d a n g e r o u s l y s imp l i s t i c ana l 
ysis. T o d a y ' s i o r e s t f a r m e r s n o 
l o n g e r b e l o n g t o t r a d i t i o n a l 
a b o r i g i n a l g r o u p i n g s , b u t are 
landless peop le w h o e n t e r t h e 
forest as a last resor t , o r r e m a i n 
t h e r e a f t e r j o b s w h i c h b r o u g h t 
t h e m t o t h e area have f i n i s h e d . 
O n e o f t h e m a i n ' a r t e r i a l 
r o u t e s ' b r i n g i n g t h e s e des
p e r a t e a n d o f t e n u n w i l l i n g 
sett lers i n t o t h e fo rests are t h e 
r o a d s c o n s t r u c t e d b y t h e 
l o g g i n g compan ies themse lves . 

Opening up the Forests 
It is also i m p o r t a n t t o stress t h a t 
c o m m e r c i a l l o g g i n g , e v e n i f 
t a k e n i n i s o l a t i o n , is b y n o 

"Forests are simply 
being mined without any 

real concern for what 
happens afterwards/' 

means a n i n n o c u o u s o r m a r g 
i n a l cause o f d e f o r e s t a t i o n a n d 
f o r e s t d e g r a d a t i o n i n t r o p i c a l 
c o u n t r i e s . F i r s t l y , t h e t i m b e r 
t r a d e is p r i m a r i l y d e a l i n g w i t h 
m a t u r e t rees o f a l i m i t e d n u m 
ber o f t r o p i c a l b r o a d l e a v e d 
species, w h i c h are s low g r o w 
i n g a n d best f o u n d i n p r e v i o u s 
l y u n d i s t u r b e d c losed m o i s t 
fo res ts r a t h e r t h a n areas t h a t 
have a l r e a d y b e e n l o g g e d o u t 
o n c e o r m o r e . T h i s b e i n g t h e 
case, loggers are o f t e n t h e f i r s t 
ou ts iders t o p e n e t r a t e i n t o a 
p a r t i c u l a r f o r e s t , p r e v i o u s l y 
t h e sole p rese rve o f i n d i g e n o u s 
f o r e s t s o c i e t i e s . T h e r e f o r e 
c o m m e r c i a l l o g g i n g is a p r i 
m a r y cause o f o p e n i n g c losed 
fo rests , p r e v i o u s l y inaccess ib le 
to slash a n d b u r n c u l t i v a t i o n . 

Selective Logging 
Secondly , t h e so ca l l ed 'sel 
e c t i v e ' l o g g i n g m e t h o d s used 
b y fo res te rs are o n l y se lec t i ve 
i n t e r m s of t h e t rees w h i c h are 
a c t u a l l y r e m o v e d f o r t r a d e ; 
these are u s u a l l y c o n f i n e d t o a 
f e w species a n d t o c e r t a i n sizes 
a n d s t a n d a r d s . I n p r a c t i c e , 
s e l e c t i v e f e l l i n g m e a n s 
c r e a m i n g o f f t h e m o s t v a l u a b l e 
species, w i t h l i t t l e c o n c e r n f o r 
t n e r e m a i n d e r . H o w e v e r , 
m o d e r n l o g g i n g m e t h o d s are 
c e r t a i n l y n o t at a l l se lec t i ve i n 
t o t a l h a r m done , because t h e y 
f e l l o r damage a fa r h i g h e r p r o 
p o r t i o n o f t rees t h a n those r e 
m o v e d . ( T h e t r a d i t i o n a l 
m e t h o d s u s i n g axes a n d ropes 
d id n o t i n v o l v e m u c h damage 
b e y o n d t h e t rees w h i c h w e r e 
r e a l l y w a n t e d . ) M o d e r n 
m e t h o d s i n v o l v e c o n s t r u c t i n g 
r o a d s a n d s t o r a g e a r e a s , 
c l e a r i n g a w a y u n w a n t e d t rees 
w i t h cha insaws and , i n some 
cases, w i t h bu l l doze rs as w e l l . 

E n v i r o n m e n t a l damage f r o m 
m e c h a n i c a l l o g g i n g is p a r t i c u 
l a r l y i m p o r t a n t i n Sou th East 
As ia , w h e r e c o m m e r c i a l y i e l d s 
are h i g h due t o a l a r g e r c o n c e n 
t r a t i o n o f v a l u a b l e species t h a n 
L a t i n A m e r i c a o r A f r i c a . Some 
est imates i n d i c a t e t h a t up t o 57 
per c e n t of t rees w e r e l e i t dam
aged o r u p r o o t e d i n M a l a y s i a n 

l o g g i n g c o n c e s s i o n s w h e r e 
o n l y 3 . j p e r c e n t o f t h e t rees 
w e r e r e m o v e d f o r c o m m e r c i a l 
uses. T h i s a d m i t t e d l y e x t r e m e 
case s h o w s t h a t s o - c a l l e d 
se lect ive l o g g i n g is f a r m o r e 
h a r m f u l t o t n e e c o s y s t e m as a 
w h o l e t h a n a s i m p l e e x a m 
i n a t i o n o f t o t a l m a r k e t e d 
t i m b e r w o u l d suggest. 

Mining Forests 
A t h i r d reason w h y c o m m e r c i a l 
l o g g i n g s h o u l d n o t be l i g h t l y 
dismissed as a p r i m a r y cause o f 
f o r e s t d e s t r u c t i o n i s t h a t 
l o g g i n g c o m p a n i e s ( a n d t h e 
t i m b e r t rade) a l l - t o o - o f t e n see 
t i m b e r e x t r a c t i o n as a n oper 
a t i o n i n w h i c h w o o d is r e m o v e d 
once a n d f o r a l l , at least f o r t h e 
c o n c e s s i o n h o l d i n g c o m p a n y . 
I n t h e w o r d s o f o n e e x p e r t : 
' F o r e s t s o n t h e w h o l e a r e 
s i m p l y b e i n g m i n e d , t a k i n g o u t 
t h e easiest t o g e t — a n d t h e m o s t 
h i g h l y p r i c e d t r e e s — w i t h o u t 
a n y r e a l c o n c e r n f o r w h a t 
h a p p e n s a f t e r w a r d s . A l 
t h o u g h m o s t l o g g i n g conces 
s i o n l i c e n s e s c o n t a i n r u l e s 
abou t l o g g i n g m e t h o d s as w e l l 
as r e p l a n t i n g a g r e e m e n t s f o r 
t h e l a r g e s t areas , t h e s e a r e 
v e r y r a r e l y r e s p e c t e d i n 
p r a c t i c e . 

C o m p a n i e s h a v e l i t t l e i n 
c e n t i v e f o r l o n g t e r m r e p l a n t 
i n g o r m a n a g e m e n t , p a r t l y be
cause t h i s w o u l d r e d u c e t h e 
shor t t e r m p r o f i t a b i l i t y o f t h e 
l o g g i n g o p e r a t i o n a n d p a r t l y 
b e c a u s e l o g g i n g c o n c e s s i o n s 
are s h o r t t e r m ( ten t o t w e n t y 
years) c o m p a r e d w i t h t h e t i m e 
n e e d e d f o r n e w t r e e s t o 
m a t u r e . T h e y also s o m e t i m e s 
s u b c o n t r a c t t h e a c t u a l l o g g i n g 
t o sma l l e r c o m p a n i e s w i t n o u t 
e x p e r t i s e w h o are i n t e r e s t e d 
o n l y i n a q u i c k f i n a n c i a l r e t u r n . 
T h e y also use c a p i t a l - i n t e n s i v e 
f o r e s t r y m e t h o d s d e v e l o p e d i n 
t e m p e r a t e W e s t e r n f o r e s t s 
w h i c h c a n be d isastrous i n t h e 
v e r y d i f f e r e n t c o n d i t i o n s 
o c c u r r i n g i n t h e t r o p i c s . 
F o r e s t r y a u t h o r i t i e s o r depar t 
m e n t s are o f t e n t o o s m a l l a n d 
p o w e r l e s s t o e n f o r c e r e g u 
l a t i ons a n d concess ion agree 
m e n t s , o r t o p r e v e n t i l l e g a l 
f e l l i n g . 

Francois Nectoux 
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F ight ing Back 

The Sarawak Timber Blockade 
by Teresa A p i n 

In March 1987, several tribal groups in Sarawak set up barricades across logging roads to protest 
against damage to their land and forest caused by timber companies. This halted logging 
activities in many areas in Sarawak, which is the world's main supplier of tropical timber. In this 
article, written before the recent political clampdown, which effectively put an end to the blockade 
(see p. 189), Teresa Apin describes the campaign and the determination of the local tribal group to 

protect their land. 

I n the deep interior of Borneo's 
tropical forests, thousands of in 
digenous people have formed human 
barricades across logging tracks i n a 
b id to stop the destruction of their 
lands by timber companies. The 
blockades, which began i n March 
1987, have succeeded i n halting 
logging activities i n large parts of the 
East Malaysian state of Sarawak, 
which is the world 's main exporter of 
tropical hardwood. 

The indigenous people manning 
the blockades come mainly f rom the 
Penan community, one of the last 
groups of hunters and gatherers left 
anywhere i n the world 's tropical for
ests. Helped by other ethnic groups— 
the Kelabit and Kayan—the Penan 
have set up at least 12 blockade sites 
along a 150-kilometre swathe i n Sara
wak's timber-rich northern districts 
of Limbang and Baram. 

The barricades are set up on log
g ing roads located w i t h i n the 
people's o w n lands. The tribals claim 
the timber companies have no right 
to bui ld these roads and that the log
ging has destroyed their forest re
sources and polluted their water sup
plies. 

Mill ions of dollars of logs are held 
up at about 20 timber camps because 
lorries are unable to pass through the 
barricades. I n some areas food is also 
being prevented f rom being moved 
into the logging camps. A r m y troops 
and police have been sent to the 
affected areas to help the timber com
panies negotiate for a settlement w i t h 
the tribal groups. I n some parts, the 
blockades were temporarily lifted to 
allow logs already felled to pass. 
Nonetheless, the forest people seem 

Teresa Apin is a researcher interested in indigen
ous peoples. She is based in Malaysia. 
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determined to continue their action 
unt i l their demands are met. They 
want the state authorities to stop the 
companies f rom further logging i n 
their area, as wel l as compensation 
for the destruction of their land and 
property, and recognition of their 
rights to use the land and forest. A t 
present, the Penan and other tribal 
groups have minimal land rights 
under Sarawak state law. 

The Destruction of the Forests 
The plant, food and wildl i fe re

sources of the Penan have progres
sively disappeared and their water 
systems are clogged w i t h silt, debris 
and chemicals f rom logging activities. 

"Before anyone else, and long be
fore the timber company came, we 
were already on this l a n d , " said 
Along Saga, an elderly Penan i n his 
mid-fifties. "This is the land of our 
forefathers, and their forefathers be
fore them. But now w i t h just a few 
years of logging these centuries-old 
forests are almost f in i shed . " Along 
Saga had walked seven days through 
the forest f rom Long Adang to the 
blockade site at Long Napir, "be
cause I don't want my children, my 
wife and grandchildren to continue 
suffering f rom the destruction of our 
forest ." 

Rosy l in N y a g o n g , a s p i r i t e d 
29-year-old mother who brought her 
two-year-old child to the Long Napir 
blockade, described i n moving detail 
how the timber companies have 
altered her community's life: 

"They mowed d o w n our forest 
and they levelled our hills. The 
sacred graves of our ancestors 
were desecrated. Our waters and 
streams are contaminated, our 
plant life destroyed. A n d the for
est animals are kil led or have r u n 
away. 

The forest provides us w i t h w i l d 
sago and fruits for food, 10 kinds 
of wood for our blowpipes, and 
many different types of plants as 
medicines for headaches, sprains, 
wounds and other ailments. We 
women collect uwai (rattan) and 
daun (leaves) to make our shelters 
and baskets. 

The forest is our source of sur
vival. Without the forest w e ' l l all 
be dead and now there's hardly 
anything left. That's w h y w e ' l l 
stay at this blockade t i l l they listen 
to us. We want them to leave o m 
l a n d . " 

The K a y a n 
A t Uma Bawang along the great 

Baram River, another ethnic group, 
the Kayan, had also set up a barri
cade after a timber company bull 
dozed their land to bui ld a logging 
road, damaging fruit and rubber 
trees and the land itself. 

Despite the Kayan community's 
personal appeals to the loggers, 
letters urgently despatched to the 
authorities and the lodging of a 
police report, the logging activities 
continued, unt i l the people barri
caded the road. 

"The land is legally ours but the 
company didn ' t bother to get our 
permission to pass i t , " said Oyong 
Jok, aged 35. " W e have every right to 
block the road to defend our land 
against thieves." 

Friends of the Earth 
In Marudi , the centre of Baram dis

trict, a small office of the Friends of 
the Earth Malaysia helps the indigen
ous groups to channel their appeals 
to the state and national govern
ments. 

"These people are very gentle and 
peaceful by nature , " says Harrison 
Ngau, the young Kayan who heads 



the office.* "They've resorted to the 
blockades through sheer desperation 
to defend their rights and property, 
since official assistance hasn't been 
forthcoming despite their crying for 
help for so many years." 

The environmental group has sent 
a memorandum to the authorities on 
behalf of the indigenous people, call
ing for the cancellation of all timber 
concessions which have not started 
operations; for fair compensation to 
those whose lands and trees were 
damaged by logging; and for the rec
ognition of their customary land 
rights. In particular, the people want 
a review of the land laws to increase 
the area of their protected communal 
forests and to safeguard their rights 
to customary lands and forests f rom 
the encroachment of loggers and 
other outside forces. 

These demands are now, for the 
first time, backed up by the simul
taneous blockades which have para
lysed the timber trade i n two major 
districts. But the indigenous people 
are up against formidable odds and 
powerful adversaries. 

Logging in Sarawak 
A t the heart of the conflict is 

control and the use of the world 's 
oldest, and richest, rainforests. The 
Borneo jungle contains the greatest 
diversity of plant and animal species 
existing anywhere on earth, holding 
as yet undiscovered scientific secrets 
and playing a vital role i n balancing 
the world 's natural ecology. 

Nowhere in the w o r l d are the for
ests being chopped w i t h such feroc
ity and speed as in Sarawak. I n 1983, 
Malaysia accounted for 58 per cent of 
total w o r l d export of tropical logs and 
in 1985 Sarawak alone accounted for 
39 per cent of the country's total log 
production. 

To extract these logs, an estimated 
670,000 hectares of forests were 
logged i n Malaysia i n 1985, 270,000 
hectares of which were i n Sarawak. 

Al though most timber companies 
are locally owned, the export trade is 
controlled by big foreign trading con
cerns, most of them Japanese. Most 
of the trees end up in the rich 
countries (61 per cent to Japan alone) 
to make furniture, house fittings, 
packing materials and even dispos
able chopsticks. 

In 1986, timber was Malaysia's 
*See article o n page 175. 
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Stop the Logging 

B e l o w i s t h e t e x t of a s t a t e m e n t s i g n e d b y 61 t r i b a l 

l e a d e r s o n b e h a l f of 27 c o m m u n i t i e s . 

W e h a v e u s e d t h e l a n d f o r g e n e r 
a t i o n s . D u r i n g t h e B r o o k e r u l e , t h e 
g o v e r n m e n t d e c i d e d t h a t w e s h o u l d 
d e t e r m i n e o u r l a n d b o u n d a r i e s o r 
sempadan. T h e s e b o u n d a r i e s r e m a i n 
t i l l t o d a y . T h e l a w r e c o g n i s e s o u r 
c o m m u n a l r i g h t s t o t h e l a n d a n d 
f o r e s t w h i c h w e use . B u t i n p r a c t i c e 
o u r r i g h t s a r e n o t r e c o g n i s e d because 
t i m b e r c o m p a n i e s w e r e g i v e n l i c e n c e s 
t o l o g o u r f o r e s t . D e s p i t e o u r p r o t e s t s 
t h e y c o n t i n u e t o l o g t h e f o r e s t . O u r 
f o r e s t s a r e a l m o s t g o n e , o u r r i v e r s a r e 
p o l l u t e d a n d o u r f a r m i n g a c t i v i t i e s 
a r e d i s r u p t e d . 

W e t h e r e f o r e r e q u e s t t h e s ta te g o v 
e r n m e n t t o c o n f i r m o u r r i g h t s t o o u r 
c o m m u n a l f o r e s t a n d o u r c u s t o m a r y 
l a n d s . W e ask t h e g o v e r n m e n t t o co
o r d i n a t e a n e x e r c i s e t o g o t o e v e r y 
l o n g h o u s e i n S a r a w a k t o c o n s u l t w i t h 
t h e p e o p l e a n d d e l i n e a t e t h e sem
padan o f t h e c u s t o m a r y l a n d s a n d 
c o m m u n a l f o r e s t s o f e a c h c o m m u n 
i t y . T h e f o r e s t areas o f t h o s e P e n a n 
c o m m u n i t i e s w i t h o u t l o n g h o u s e s 
s h o u l d also be o f f i c i a l l y m a r k e d o u t . 

T h e c u s t o m a r y l a n d s a n d f o r e s t s 
m a r k e d o u t i n t h i s e x e r c i s e s h o u l d b e 
r e c o g n i s e d as b e l o n g i n g t o t h e D a y a k 
c o m m u n i t i e s . T h e l a n d s m a r k e d o u t 
s h o u l d be c l e a r l y p u t o n d e t a i l e d 
m a p s . O u r c o m m u n i t i e s s h o u l d h a v e 
a b s o l u t e r i g h t s t o use t h e s e l a n d s a n d 
f o r e s t s , a c c o r d i n g t o w a y s w h i c h p r o 
t e c t t h e e n v i r o n m e n t a n d o u r f o r e s t 
r e s o u r c e s . 

T h e c o m m i t t e e c o o r d i n a t i n g t h i s 
e x e r c i s e s h o u l d i n c l u d e w e l l - k n o w n 
s c h o l a r s a n d a n t h r o p o l o g i s t s as w e l l 
as o f f i c i a l s w h o a r e k n o w l e d g e a b l e 
a b o u t o u r c u s t o m a r y l a w s a n d l a n d 
m a t t e r s . 

R e c e n t l y s o m e p e o p l e h a v e sa id 
t h a t t h e s o l u t i o n t o o u r p r o b l e m is t o 
t a k e us o u t o f t h e f o r e s t a n d p u t us o n 
l a n d r e s e t t l e m e n t s chemes . W e t h i n k 
t h i s is a v e r y o b j e c t i o n a b l e p l a n . I t s 
a i m is t o r e m o v e us f r o m o u r l a n d so 
t h a t t i m b e r c o m p a n i e s c a n c o m p l e t e l y 
l o g w h a t is l e f t o f t h e f o r e s t , t h u s des
t r o y i n g t h e f o r e s t a n d o u r l a n d c o m 
p l e t e l y . W e t h e r e f o r e o b j e c t t o t h i s 
p l a n t o t a k e us a w a y f r o m o u r l a n d 
a n d f o r e s t . T h i s l a n d s c h e m e p r o p o s a l 
is a d e n i a l o f o u r r i g h t s t o o u r o w n 
l a n d a n d f o r e s t . 

Some p e o p l e say w e a r e a g a i n s t " d e 
v e l o p m e n t " i f w e d o n o t a g r e e t o 
m o v e o u t o f o u r l a n d a n d f o r e s t . T h i s 
c o m p l e t e l y m i s r e p r e s e n t s o u r 
p o s i t i o n . " D e v e l o p m e n t " does n o t 
m e a n s t e a l i n g o u r l a n d a n d f o r e s t 
a w a y f r o m us . T h i s is n o t d e v e l o p 
m e n t b u t t h e f t o f o u r l a n d , o u r r i g h t s 
a n d c u l t u r a l i d e n t i t y . " D e v e l o p m e n t " 
t o us m e a n s : 
a) r e c o g n i s i n g o u r l a n d r i g h t s i n prac 

t i c e 

b) p u t t i n g a s t o p t o l o g g i n g i n o u r 
l a n d s a n d f o r e s t s so t h a t w e c a n 
c o n t i n u e t o l i v e 

c) i n t r o d u c i n g c l e a n w a t e r s u p p l y , 
p r o p e r h e a l t h f a c i l i t i e s , b e t t e r 
s c h o o l s f o r o u r c h i l d r e n . 
T h i s k i n d o f d e v e l o p m e n t w e w a n t . 

W h y d o n ' t y o u g i v e us t h i s d e v e l o p 
m e n t a n d progress? 

W e also see f r o m n e w s p a p e r re 
p o r t s a n d g o v e r n m e n t s t a t e m e n t s 
t h a t t h e issue o f l o g g i n g a n d o u r l a n d 
is p o r t r a y e d as a " P e n a n i s s u e " . I t is 
t r u e t h a t t h e P e n a n a r e b a d l y a f f e c t e d 
s ince P e n a n l i v e d e e p e r i n t h e f o r e s t . 
B u t a l l o u r D a y a k c o m m u n i t i e s a r e 
a f f e c t e d , t o o . I t is e q u a l l y a p r o b l e m 
o f I b a n , K e n y a h , K a y a n , K e l a b i t , L u n 
B a w a n g , B e r a w a n , M u r u t a n d o t h e r 
c o m m u n i t i e s . So i t is a p r o b l e m a f fec t 
i n g at leas t h a l f a m i l l i o n n a t i v e s i n 
S a r a w a k . T h e g o v e r n m e n t m u s t s o l v e 
t h i s b i g p r o b l e m a n d n o t o n l y t h i n k o f 
g i v i n g m o n e t a r y a i d a n d w e l f a r e t o 
t h e P e n a n . T h e bas ic t h i n g is f o r t h e 
g o v e r n m e n t t o r e c o g n i s e t h e l a n d 
r i g h t s o f a l l t h e n a t i v e p e o p l e s . 

T h e r e a r e p e o p l e w h o s a y t h a t o u r 
b l o c k a d e s a r e i l l e g a l . H o w e v e r , w e 
w i s h t o s ta te t h a t w e a r e o n l y d e f e n d 
i n g o u r o w n l a n d r i g h t s . T h e l a w per
m i t s p e o p l e t o d e f e n d t h e i r p r o p e r t y . 
U n t i l t h e q u e s t i o n o f o u r l a n d r i g h t s is 
r e s o l v e d b y t h e g o v e r n m e n t a n d 
c o u r t s , w e a p p e a l t o t h e p o l i c e n o t t o 
j u s t t a k e t h e s ide o f t h e t i m b e r c o m 
p a n i e s . W e a r e c o n f i d e n t t h a t t h e 
p o l i c e acts t o s a f e g u a r d p e o p l e w h o 
a r e w e a k a n d e x p l o i t e d . W e a p p e a l t o 
t h e p o l i c e n o t t o a r r e s t us w h o a r e 
s a f e g u a r d i n g o u r l a n d a n d f o r e s t i n a 
p e a c e f u l m a n n e r . 

A l s o t o m i s l e a d t h e p u b l i c , m a n y 
p o l i t i c i a n s h a v e sa id o u r a c t i o n s a r e 
d i r e c t e d b y o u t s i d e r s , f o r e i g n e r s a n d 
p o l i t i c i a n s . T h i s is n o t t r u e a n d also i n 
sul t s o u r i n t e l l i g e n c e a n d o u r c a p a c i t y 
t o t h i n k a n d ac t f o r o u r s e l v e s . O u r 
a c t i o n s a n d d e m a n d s s p r i n g f r o m t h e 
p r o b l e m s c a u s e d b y l o g g i n g . T h e s e 
p r o b l e m s h a v e b e c o m e so u n b e a r a b l e 
i n t h e past f e w y e a r s t h a t w e a r e 
f o r c e d t o act . B u t w e also w e l c o m e 
a n d a c c e p t a n y s u p p o r t g i v e n t o us b y 
o u r f r i e n d s , i n c l u d i n g l a w y e r s w h o 
w a n t t o g i v e us l e g a l a i d , Sahabat 
A l a m M a l a y s i a a n d o t h e r s o c i a l 
g r o u p s , j o u r n a l i s t s , g o v e r n m e n t of
f i c i a l s a n d M i n i s t e r s w h o h a v e 
p l e d g e d t o h e l p us . 

Signed or thumb-printed by 61 
leaders and representatives from the 
Penan, Kelabit, Kenyah, Kayan, 
Berawan, Iban, Lun Bawang ethnic 
groups. 

Reprinted with Permission from: 
Utusan Konsumer. 
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Along Saga (above), a Penan t r ibesman, walked hundreds of mi les to reach one of the 
t imber b lockades (below). The Penan, the or ig inal inhabi tants of the 150 mil l ion-year o ld 
Bornean forests , are hunter -gatherers but have no r ights to their land. (Bottom) Two of the 
Penan who have been charged w i t h burning a logging br idge are arrested. 

i 

most important export earner, fetch
ing US$1.7 bil l ion i n foreign ex
change. So, locked up i n the forests 
of Sarawak's indigenous people lie 
many billions of dollars of hard cash, 
wait ing to enlarge the profits of 
timber traders and f i l l the coffers of 
the state. 

In the period 1963-85, 2.8 mil l ion 
hectares, or 30 per cent of Sarawak's 
total forest area, were logged. A n d at 
the end of 1984, another 5.8 mil l ion 
hectares (three-fifths the total forest 
area) were licensed out for logging. 

Corruption 
During the 1987 election campaign 

for the Sarawak state parliament, it 
was revealed that leading politicians 
and their families had been given 
millions of hectares of forest conces
sions. The Sarawak Chief Minister, 
Datuk Patinggi Taib M a h m u d , froze 
25 timber concessions w i t h a total 
area of 1.2 mil l ion hectares w o r t h 
US$9 bil l ion, which he claimed had 
been given to relatives and friends of 
his political rival , Tun Rahman, the 
former Chief Minister, during his 
term of office. I n retaliation, Tun 
Rahman revealed the names of pro
minent politicians, their relatives and 
associates, w i t h hundreds of thous
ands of hectares of timber conces
sions, which he claimed were con
nected to the present Chief Minister. 

The web of economic and political 
interests enveloping the lucrative 
timber industry helps explain w h y 
the many requests of the indigenous 
communities for communal land to 
be allocated to them have been re
jected, and w h y their appeals against 
encroachment of their forests by 
loggers have failed to elicit sym
pathetic official response. 

Bottled up Anger 
Meanwhile, as logging accelerated, 

bitterness and frustration have built 
up among the indigenous peoples 
w h o s e f o r e s t resources have 
dwindled year by year, whose waters 
have been sullied, whose ancestral 
graves have been damaged and, to 
add salt to the wounds, whose 
womenfolk have been " d i s t u r b e d " 
by the invading timber men. The 
bottled-up anger finally found organ
ised expression i n the present block
ades, which have shaken the timber 
industry to its roots. 
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Native protests stifled in Malaysian 
Government crack-down 

In late October, as part of a nation-wide crack
down by the Malaysian Government against 
all those critical of Government policy, some 
forty-two of the protesters involved in the 
Sarawak logging compaigns were arrested by 
the police and their barricades dismantled. The 
same day another native leader was arrested 
under the Internal Security Act. Unable to 
justify its exploitative forest policies, the 
Government has turned to repression to defend 
the privileges of the political elite. 

Commencing on 27 October Malaysian 
Government security forces began a nation
wide crack-down on all opposition elements. 
At least 93 arrests have so far been reported, 
under the draconian Internal Security Act by 
which individuals may be held without trial for 
up to two years. Those arrested include 
c h u r c h l e a d e r s , t r a d e s - u n i o n i s t s and 
environmentalists, as well as MPs and other 
politicians from a number of parties. 

The Government has sought to justify the 
arrests as necessary to prevent racial riots 
within the multi-ethnic state. Yet, while racial 
tensions have escalated in recent months in 
peninsular Malaysia, many view the Prime 
Minister's response as inappropriate and 
unduly harsh. Voices within Malaysia have 
been strongly critical. Amongst the most 
outspoken was Malaysia's former Prime 
Minister, Tunku Abdul Rahman, who has 
condemned the arrests as a step towards 
dictatorship. 

Whatever the underlying causes, it is clear 
that the present Prime Minister, Dr. Mahathir 
Mohamad, whose hold on power has become 
precarious in recent months, has used the 
opportunity to try to rid himself of a whole 
host of opposition forces. Among those 
arrested are individuals active in fields remote 
from racial issues, who have opposed the 
Government's policies in matters such as civil 
rights, nuclear waste disposal, housing, labour 
relations, highway construction and native 
rights. 

Simultaneous arrests in Sarawak 
Taking advantage of the clamp-down on the 
mainland, on 29 October, the authorities in 
Sarawak also moved to arrest three people 
under the Internal Security Act. Among those 
held was Harrison Ngau, who runs the 
Sarawak branch of Sahabat Alam Malaysia 
(Friends of the Earth, Malaysia). Sahabat Alam 
has been actively supporting the various 
Dayak peoples of the upper Baram and 
Limbang rivers in their widely reported 
struggle to prevent the devastation of their 

hunting and farming lands by timber 
companies. 

Harrison Ngau, himself a member of the 
tribal Kayan people of the Baram region, has 
been a vociferous opponent of the present 
government policy of leasing out tribal lands 
as logging concessions. In June this year he 
arranged for a delegation of native leaders to 
visit Kuala Lumpur to explain their concerns 
to the Federal authorities and seek recognition 
of their rights to their lands. 

A week after the arrest of Harrison Ngau, 
the police again raided the Sarawak office of 
Sahabat Alam and, after a long search, left 
with a lot of documents. According to the 
Malaysian High Commission in London, 
Harrison Ngau is presently being held in 
detention in the district centre, Marudi. 

Mass arrests at the barricades 
At the same time as Harrison Ngau was being 
arrested, police carried out a mass arrest of 
forty-two natives at the community of Uma 
Bawang, upstream on the Baram river. The 
arrests were made under the Penal Code, 
allegedly after the natives refused to heed 
warnings by the police that they must 
dismantle their barricades. Those held were 
mainly from the Kayan and Kenyah tribes but 
according to one report a number of Penan were 
also arrested. The Penan, a nomadic people 
who rely on hunting and gathering in 
Sarawak's ancient tropical rainforests, have 
been particularly hard hit by the destruction 
resulting from the logging. 

The latest arrests bring the total number of 
natives arrested under the Penal Code for 
their involvement in the blockades to 48. 
Earlier six others were arrested for burning 
down a bridge, used by loggers to extract 
timber from their lands. 

Police action has increased and apart from 
the actual arrests there have been reports 
of blockades being forcibly broken up with 
the security forces firing shots from their 
guns over the protesters' heads. Until now, the 
natives have responded by reconstructing 
their blockades as soon as the police have 
withdrawn. But, according to the latest 
accounts, 12 of the 16 barricades have now 
been particularly hard hit by the destruction 
place as they are already the subject of court 
actions being fought between the logging 
companies and the native communities. 

Marcus Colchester 
Survival International 
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WADEBRIDGE 
ECOLOGICAL C E N T R E 

A Major Study of 
THE SOCIAL AND 

ENVIRONMENTAL E F F E C T S 
O F L A R G E DAMS 

by Edward Goldsmith and 
Nicholas Hildyard 

Volume 1: Overview 
The Report cons iders such issues 
as the po l i t ics of damming , the 
problems of resett lement , the 
spread of waterborne diseases, 
f lood cont ro l , water - logging and 
sal in isat ion, management and 
maintenance and the e f fects of 
hydropower and i r r igat ion pro jects 
on land and water use. It also 
considers the vernacular i r r igat ion 
methods of five t rad i t iona l societ ies. 

Volume II: Case Studies 
This vo lume inc ludes th i r ty -one case 
studies, descr ib ing or assessing the 
social and envi ronmental e f fects of 
large dams and other water 
development schemes that have 
either already been bui lt or that are 
on the drawing board. The case 
studies selected are i n : — the USA, 
Canada, Austral ia , Hungary, Norway, 
Tunisia, the Sudan, Egypt, Senegal, 
The Gambia, Ghana, Mozambique, 
Nigeria, Brazil, India, Sri Lanka, 
Bangladesh, Thai land, the 
Phi l ippines, China and the USSR. 

Volume III: Bibliography 
This vo lume is in preparation and 
should be available at the end of 
1987. It is a review of the useful 
l i terature (over 400 books and 
articles) on the di f ferent social and 
environmental e f fects of large dams 
and other water development 
schemes. 

Price: £30 per vo lume (Individuals, 
Environmental Groups and Third 
Wor ld Inst i tut ions) ; £45 per vo lume 
( Inst i tut ions) ; {airmail postage £10 
per volume extra). 

Complete Set: £80 (Individuals, 
Environmental Groups and Third 
Wor ld Inst i tut ions) ; £120 
( Inst i tut ions) ; (airmail postage £30 
per complete set extra). 

Please send your cheque/postal 
order to Ecosys tems Ltd., 
Worthyvale Manor Farm, Camelford, 
Cornwall, PL32 9TT, U.K. 

Brazil's Amazonian Alliance 
by Jose Lutzenberger 

The peoples of Amazonia—the Indians, the rubber tappers and 
others—have organised themselves into an Alliance to fight for their 

land rights and for an end to the exploitation of Amazonia. 

The people of the Amazon forest, 
totally ignored unt i l now and too 
humble to react, are beginning to 
realise that they can fight; that they 
are important. Prominent among 
these are the Uniao das Nacoes 
Indigineas (the Union of Indigenous 
Nations) and the Conselho Nacional 
dos Seringeiros (National Council of 
Rubber Tappers). These two organis
ations have now formed an alliance, 
Alianca Amazonica dos Povos da 
Floresta (The Amazonian Alliance of 
the Peoples of the Forest). 

This al l iance s h o u l d grea t ly 
strengthen our campaign to defend 
Amazonia: 

1 . As the people who live in the 
forest are those who suffer most 
directly f r o m deforestation, all 
Brazilian environmental organis
ations, and many other citizens 
groups in Brazil, w i l l fol low the lead 
of the alliance i n defence of 
Amazonia. This should produce 
greater unity and effectiveness. 

2. As there are nearly 2,000,000 
workers l iving sustainably off the 
forest in Amazonia, including rubber 
tappers, Indians, nut and frui t 
gatherers and part time extractivists, 
the Amazonian Alliance of the 
Peoples of the Forest w i l l represent a 
large part of the electorate w i t h i n 
most Amazonian states. For instance, 
in the state of Acre, Indians and 
rubber tappers are already candi
dates in our current elections. 

3. Under the Brazilian constitution, 
the Indians have very specific rights 
to their reserves. Under Brazil's 
"Legislation about Land Occupancy", 
the seringueiros or rubber tappers, 
have a right to the land they occupy. 
In the political climate of Brazil 
today, wnere there are millions of 
landless poor, it is an uphi l l battle to 
defend vast areas of forest on purely 
ecological or scientific grounds. It is 
much easier to defend it because it 
r ightfully belongs to the people who 

Jose Lutzenberger is one of Brazil's best known 
environmentalists. He is President of AGAPAN, 
the State of Porto Alegre's Association for the Pro
tection of the National Environment. 

are already there, and because they 
are using it sustainably, and i n a way 
w h i c h w i l l become increasingly 
profitable for Brazil as research in
creases and the demand for forest 
products grows. 

4. Obviously my o w n organisation, 
A G A P A N , and others, w i l l continue 
to campaign for biological reserves 
and national forests, but these are 
constantly being invaded. The tre
mendous advantage of Indian and 
extractivist reserves is that a local 
population f ighting to protect its o w n 
dome is much better than any guard. 

Reserves are not Enough 
The rain forest can survive w i t h a 

network of small clearings spread 
like dots over the map, w i t h a forest 
population using it in a sustainable 
way. But the official view of the 
Brazilian Government and, implicitly, 
the World Bank is that the opposite 
should happen. To them, the dots on 
the map should be the forest re
serves. N o w this is impossible. The 
green dots w o u l d not survive the cli
mate changes brought about by the 
wholesale demolition of the forest. 
They w o u l d not even survive as 
genetic banks. In this sense, the eco
logical and biological reserves are just 
a device to appease the critics of de
f o r e s t a t i o n . The a i m of the 
Amazonian Alliance is therefore to 
defend the rights of the peoples of 
the forest. If we succeed in this, we 
w i l l have defended at least half of 
Amazonia. Nowhere can the fact that 
ecological sanity and social justice al
ways go together be seen more 
clearly than in Amazonia. 

The Campaign's Demands 
The immediate steps i n the 

Alliance's campaign w i l l be: 

a. To step up the fight to demarcate the 
Indian reserves. This has been going 
on for a number of years. 

b. To fight for the creation of extractive 
reserves. What is completely new is 
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that the Federal Government has ac
cepted, i n principle, but only verb
ally, the concept of extractive re
serves. A n d the state government of 
Rondonia proposed, also verbally 
only, that a pilot reserve should be 
set up i n the Guapore Valley. When 
the bie ranchers move into a forest 
area, they simply drive out or shoot 
the people. INCKA, the land agency, 
on the other hand, gives every 
rubber tapper family a plot the size of 
the colonists plots, 25 to 100 hectares. 
But a rubber tapper needs at least 300 
hectares of forest to survive extract
ing rubber. So he sells his plot and 
moves to a city slum. His forest w i l l 
be cleared. In an extractive reserve, 
the seringueire w o u l d not be allowed 
to sell land. A l l land w o u l d be re
serve land. The forest must be used 
sustainably as it always was i n the 
past. 

c. To demand an immediate cessation of 
settlement projects and a reversal of 
propaganda encouraging migration to 
Amazonia. 

d. To demand a reversal of present agri
cultural policies that drive agricultural 
workers and farmers off their land in the 
rest of Brazil. 

e. To demand a government programme 
to teach existing settlers and ranchers 
how to use their land sustainably in order 
to take pressure off the forest. Today, the 
settlers and ranchers can only sur
vive by cutting d o w n larger tracts of 
forest every year. 

f. Internationally, to stop the World Bank 
and other multi-lateral lending organis
ations from funding the infrastructure 
for the devastation of the forest and the 
uprooting of its inhabitants. Had it not 
been for the free-flow of international 
money, most of the serious devas
tation i n Amazonia w o u l d not have 
occurred. 

V I D E O * V I D E O * V I D E O * V I D E O * 
" T H E T H R E S H O L D O F C H A N G E " 

A recorded t a l k b y 

JONATHAN PORRITT 
(Director of Friends of the Earth) 

A lecture b y one of the best k n o w n 
exponents of ecological phi losophy, 
covering the emergent pol i t ics , eco
nomics and s p i r i t u a l dimension of the 
green movement . The contemporary 
issues of e m p l o y m e n t , f e m i n i s m , 
education, the arms trade, i n d u s t r i 
a l i s m a n d t h e t h i r d w o r l d are 
discussed. 
This 56 m i n u t e V H S Video is an ideal 
focus t o promote the green movement 
and inst igate discussion a t publ ic 
meetings, residential courses, group 
meetings, schools and colleges. 

T H E T H R E S H O L D O F C H A N G E is 
available at £17 .50 (incl. v a t & p&p) 
f r o m I O T A P I C T U R E S , M a y Cot
tage, Harewood Road, Calstock, Corn
w a l l PL18 9 Q N . Tel : (0822) 833692. 

Resolution by the Amazonian 
Alliance of the Peoples of the 

Forest to the World Bank and the 
Inter-American Development Bank 

Considering: 
1. The disastrous effect of many World Bank and Inter-
American Development Bank (IADB) loans in Amazonia; for 
example, the Polonoreste loan and the attached report from 
citizen's groups in Rondonia; 
2. The constant failure of the Banks to consult population 
groups in areas affected by their loans; for example, the 
seringueiros of Acre, and their attached protest against the 
IADB loan for the paving of the BR 364 road from Porto Velho 
to Rio Branco; 
3. The inadequate provisions for environmental protection in 
current loan agreements; for example, the World Bank's 
Electric Power Sector loan, criticised by the US Director in the 
World Bank in the attached speech "because major environ
mental questions to all appearances are being swept under the 
rug." 

We the Amazonian Alliance of the Peoples of the Forest, 
representing hundreds of thousands of people currently 
suffering from projects financed by the World Bank and the 
Inter-American Development Bank, earnestly request the 
World Bank and the Inter-American Development Bank to 
carry out the following reforms: 
1. To cease loans to all projects that in any way affect the 
Amazonian forest which do not: 

a. Positively promote the sustainable use of tropical forest. 
b. Clearly protect the rights of the people already living in 

the forest as defined, in the case of the Indians by the 
Brazilian Constitution and the Indian Statute, and in the 
case of the rubber tappers by the legislation of land 
occupancy. 

2. To ensure that in all future loans to Amazonia, the 
measures for the protection of the environment and the 
peoples of the forest are completed before the first 
disbursement is made for the central part of the project, e.g. 
road or dam building. 
3. To provide greater accountability of the Banks to both the 
taxpayers who provide their funds and to the populations 
affected by their loans, including: 

a. Mandatory consultation with all populations to be affected 
by loans. 

b. Mandatory visits by all Bank Directors to areas where 
loans produce major public protest. 

c. More open access to information on Bank loans for Press 
and citizen's groups of both donor and borrower 
countries. 

4. To promote sweeping environmental reform within the 
IADB, and the World Bank, including: 

a. A shift in lending priorities to smaller scale environ
mentally beneficial projects using environmentally 
beneficial technologies. 

b. Greatly increased environmental training and staffing 
within the Banks. 

We believe that these reforms would alleviate many of the 
negative effects in current IADB and World Bank loans on the 
people of the forest. 
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Debts f o r Nature 

The Debt Crisis: The Opportunities 

by Barbara J . Bramble 

The Third World now owes over three trillion dollars. There is little prospect of that money being 
repaid. Both commercial banks and development agencies should look towards "debt swaps" and 

similar arrangements to ease the debt crisis and protect the environment. 

Conventional w i s d o m relies on 
export-led growth to resolve the debt 
crisis. But emphasis on promoting 
exports, particularly cash crop mono
cultures, has forced many develop
ing country borrowers to increase 
pressures on their already over-
stressed ecosystems. Many of these 
ecosystems, such as tropical rain
forests, wetlands and watersheds, 
and grasslands, are being destroyed 
i n the process. The need to increase 
short-term economic productivity is, 
i n many cases, reducing the potential 
for long-term sustainable develop
ment i n agriculture, forestry, and 
fisheries, and increasing the future 
costs of correcting the environmental 
destruction inflicted now. 

This problem is magnified by a sec
ond dimension to the debt crisis: 
debtor governments are forced to 
make substantial cuts i n their 
budgets i n order to service debt. If 
e n v i r o n m e n t a l p r o t e c t i o n p r o 
grammes were i n place prior to the 
debt crisis, they have often been cut 
or dropped because of ensuing aus
terity. The debt crisis has simul
taneously made environmental pro
tection a more pressing issue while 
reducing government capacity to ad
dress i t . 

Criteria for a Successful 
Strategy 

A successful strategy for l inking 
environmental management to debt 
adjustment i n the developing w o r l d 
must be based on an accurate, real
istic assessment of the costs and 
benefits involved for each party i n 
such an undertaking. 

The Creditors 
Commercial Banks. Bank creditors 

Barbara J. Bramble is director of International 
Programmes in the Resources Conservation Depart
ment of the National Wildlife Federation, 1412 16th 
St. North West, Washington DC 20036-2266. 
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perceive their benefits i n terms of 
cost containment, given that they 
need to clear unwanted debt f rom 
their books at m i n i m u m cost. This 
opens opportunities to environ
mental groups who may not be able 
to present strategies for higher re
turns but can help minimise the 
losses that commercial banks w i l l 
probably have to incur. 

Banks are wi l l ing to explore inno
vative debt adjustment instruments 
but are hindered currently by regu
lation and accounting standards 
which make adjustment a more 
costly proposit ion. For example, 
banks fear the so-called contamination 
effect, where a sale of a portion of 
their loan portfolio at a discount 
could prompt auditors to ask the 
bank to value the remaining portion 
of the portfolio at the discounted 
price, rather than the original book 
value. Banks are likely to pursue 
innovative debt adjustment more 
vigorously when the regulatory and 
accounting environments become 
more supportive. 

Governments. For g o v e r n m e n t 
creditors, the most important cri
terion for undertaking debt restruc
tur ing is their perception of political 
gain or loss. Official creditors can 
lose financially through defaults and 
other problems, but such losses are 
judged i n political terms (witness 
Congressional debates over whether 
certain countries are " w o r t h y " of 
American aid). Governments w o u l d 
clearly gain politically through sup
porting environmental management 
efforts given the strength of popular 
support for such efforts i n the US 
and western European countries. 

Multilateral Institutions. M u l t i 
lateral creditors are the primary 
source of credit for many poorer bor
rowers, who place a high premium 
on abiding by the terms and con
ditions of multilateral loans to ensure 

future lending. Multilateral creditors 
are therefore i n a unique position to 
include innovations related to en
vironmental issues when extending 
new loans. They can l ink greater 
flexibility in the servicing of new 
loans w i t h compliance to stricter en
vironmental protection. The inf lu
ence of multilateral institutions does 
not extend to adjusting existing loan 
obligations, however; the charters of 
these institutions do not allow debt 
restructurings or similar adjust
ments. Therefore, multilateral clout 
lies in the extension of new money. 
This is singularly important because 
poorer borrowers, w i t h less access to 
commercial bank loans, rely on new 
money continuing to f low f rom the 
multilateral banks. 

The recent shift to encouragement 
of growth instead of austerity to 
achieve economic adjustment marks 
a fundamental change by the mult i 
lateral institutions, particularly the 
International Monetary Fund (IMF) 
toward the debt crisis. This is not 
necessarily beneficial for environ
mental management, but it does i n 
crease borrower interest i n innovative 
debt adjustment instruments and i n 
foreign investment: borrowers w i l l 
have more flexibility w i t h which to 
pursue development options. 

The Borrowers 
A l l borrowing countries share one 

fundamental desire: to lower their 
national debt burdens, especially 
those denominated in hard currency. 
Borrowing countries cannot achieve 
balanced long-term growth without 
this alleviation. Every dollar spent on 
debt service is a dollar wi thdrawn 
from development investment. Con
comitant w i t h the desire for relief, 
however, is the equal need to retain 
access to foreign capital. Whatever a 
borrower's ideological slant, all gov-



ernments interested i n economic 
growth have implicit ly accepted the 
vital role of capital i n national 
economic development. Hence, bor
rowers have chosen to take the path 
of adjusting debt rather than repudi
ating it i n order to retain access to 
fore ign capital , f r o m whatever 
source. 

Benefits f rom improving environ
mental management are also tangible, 
but are not necessarily clear to gov
ernment officials. Watershed conser
vation, improved agricultural output, 
recreational use, tourism, vital re
source supplies (firewood for ex
ample), pharmaceutical products, 
and research in general are all bene
fits which bring money into national 
treasuries, but which may get short 
shrift i n the scramble to produce debt 
service funds. 

The rhetoric, if not the actions, of 
borrowers is increasingly confront
ational towards the commercial 
banks. Peru has been unique to date 
in actually pursuing debt service 
policies which have cut it off f rom ex
ternal credit flows. But other govern
ments have stopped just short of this 
extreme. If they can achieve some 
relief of debt service obligations w i t h 
out jeopardising future capital flows 
to a significant extent, they w i l l of 
course do so. Many informal debt ad
justments offer this prospect. H o w 
ever, they are also signalling that 
they may be wi l l ing to jeopardise 
these capital flows, and, in fact, 
doubt whether these potential flows 
exist, regardless of their behaviour. 

The Investors 
Investors, primarily multinational 

corporations, can f ind at least four 
types of benefits f rom the strategies 
that we propose. They may be at
tracted by financial incentives, such 
as local currency funds purchased at 
a preferential rate, should they par
ticipate i n environmental protection 
programmes. Investors can also 
count on more stable long-term pro
ductivity resulting from better en
vironmental management. Last but 
not least, investors can improve their 
public image by active and well-pub
licised participation i n programmes 
for environmental management. 

Investors remain responsive to op
portunities in developing countries, 
but the limits to increased investment 
The Ecologist, V o l . 17, N o . 4/5, 1987 

In order t o service their debts , Third Wor ld count r ies have been forced t o plunder thei r 
natural resources for all they are wor th . The exp lo i ta t ion of forests and mineral resources 
has accelerated, wh i ls t the area under cash crops increases daily. 

result largely f rom host govern
ments. Their hesitations, in turn , 
stem from the complicated political 
baggage long associated w i t h a for
eign presence i n a host economy. In
vestors are wary of foreign commit
ments, but no more so than has been 
the case for decades. 

The Options For Involvement 
H o w can we bring these parties to

gether i n mutually profitable trans
actions or arrangements? To answer 
this, we t u r n to the market ap
proaches the transactors themselves 
are generating to deal w i t h problems 
associated w i t h the debt crisis. These 
fall into two general categories: in 
novations in restructurings (formal 
methods of debt adjustment) and in 
novative ' ' non-restructurings " , or 
informal methods of adjustment, 
such as converting problem loans 
into other types of financial instru
ments that can be bought and sold 
more easily. 

Restructuring: Conventional 
Solutions 

In a series of steps beginning i n the 
last quarter of 1984, creditor banks, i n 
conjunction w i t h the IMF, Wor ld 
Bank and Western governments, 
agreed w i t h Mexico on a package of 
measures that has come to serve as a 

new model for a comprehensive re
structuring. This restructuring has 
several components which serve as 
useful indicators of what we can ex
pect in future restructuring agree
ments. 

The first component is a reduction of 
interest rate charges and fees f rom those 
required i n the past (though it is i m 
portant to note that the interest rate 
charged by the bank creditors still re
mains above the original terms of the 
loan, meaning that there has been no 
loss to the banks as compared w i t h 
the original expectations of a rate of 
return for the loan). 

The second component is a multi-
year restructuring of amortisation pay
ments (repayment of the original 
loan, as opposed to interest pay
ments). Rather than rescheduling the 
loan repayments of a twelve-month 
period, as is typically done, mul t i -
year restructurings deal w i t h a repay
ment period (consolidation period, to 
use the proper jargon) of up to three 
or four years. This type of restructur
ing allows a country to better antici
pate its debt service burden for a few 
years, rather than for only one year. 
It also reduces the frequency of meet
ings between debtor countries and 
creditor banks to restructure debt. 

Longer maturities is the th i rd ele
ment of the package. Longer matur
ities effectively reduce the annual 
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amount of amortisation, and there
fore the amount that needs to be re
paid by the borrower or, alternatively, 
the amount which needs to be re
structured each year. 

A fourth component is a partial in
dexing of debt service expectations to 
Mexico's capacity to pay. In general, 
indexing creates a direct relation be
tween a country's debt service obli
gation and its debt service capacity 
by, for example, establishing that 
debt service shall never exceed a pre
d e t e r m i n e d p o r t i o n of expor t 
revenues. Parallel to the new money 
package offered by the banks, a 
separate f u n d was established from 
which the Mexicans could draw 
should the economy grow by less 
than three per cent per annum. (This 
is still far f rom the more direct 
indexation that many debtors want, 
whereby interest payments w o u l d 
total a predetermined proportion of 
export revenues.) 

The most important aspect of the 
restructuring is the change in philos
ophy and method which the whole 
package implies. The restructuring's 
components are an acceptance of 
growth-oriented, as opposed to aus
terity, policies to achieve economic 
and debt adjustment. This is a victory 
for borrower governments, but it is 
not necessarily good for environ
mental management—the issue of 
short-term growth versus sustainable 
development is not resolved. 

Some other options for restructur
ings have emerged recently as wel l . 

Currency conversion became an option 
in 1984. It allows non-US banks the 
right to convert a portion of their 
credits (usually in US dollars) into 
their home currencies. One motive 
for these banks was a desire to re
duce the difficulty of arranging for
eign exchange availability over ex
tended debt servicing periods. Con
version also allows banks to avoid 
the erratic impact on their capital and 
reserve requirements of fluctuations 
in the value of the dollar. For the bor
rower, conversion carries a risk be
cause of the dollar's fluctuations. 

Another option which the banks 
are pushing is private insurance (in ad
dit ion to greater official insurance). 
One of the causes for concern during 
the present crisis is that the debt is 
concentrated i n claims held primarily 
by the large banks. Major debt ser
vice problems could seriously affect a 
major bank and possibly the entire f i 
nancial system. This vulnerability 
could be mitigated if the ownership 
of the debt were more widely dis
persed. This w o u l d be the effective 
result of insured debt. Moreover, the 
availability of insurance against 
transfer risk 1 w o u l d tend to stimulate 
capital flows to developing countries 
by reducing the risk premium on 
interest rates. 

The Philippines, i n its most recent 
r e s t r u c t u r i n g , has i n t r o d u c e d a 
scheme that requires banks to take 
interest payments i n either hard cur
rency or Philippine Investment Notes 
(PINs). The Philippine government 
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Many of the debts incurred by the Third Wor ld have been for pro jects w h i c h have proved 
environmental ly destruct ive . The Wor ld Bank has been part icular ly at fault : the 
reschedul ing of debts should now be l inked to envi ronmental rehabi l i tat ion . 
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agrees to pay interest at the loan's 
reference, or base, rate (usually the 
L o n d o n Interbank Of fered Rate, 
LIBOR) in hard currency. The ad
ditional margin over LIBOR is paid i n 
either hard currency, i n which case 
the banks earn a smaller margin, or 
PINs, i n which case the banks earn a 
higher margin . The PINs can be 
traded on a secondary market and re
deemed at the Philippines Central 
Bank for local currency, which is then 
invested locally. 

Commercial banks and the Wor ld 
Bank are also experimenting w i t h co-
financing for investments. W i t h pr i 
vate banks providing loans i n parallel 
w i t h the World Bank, commercial in 
stitutions receive the benefit of the 
Bank's expertise w i t h project design 
and financing and the Bank's political 
sway w i t h borrowers to insure debt 
servicing. The Bank, i n turn , achieves 
one of its primary goals of attracting 
more private capital into developing 
areas. 

Informal Adjustments 
Given the conservative nature of 

creditors involved i n restructuring, 
options for formal debt adjustments 
are unlikely to move much beyond 
these approaches i n the medium 
term. Some actors have put forward 
other ideas for restructurings, but 
these involve some sort of break w i t h 
precedent, or some sort of cost that 
banks f ind unacceptable for the mo
ment. 2 

The conflict between the need for 
action felt by most actors in the debt 
crisis and this inflexibility of formal 
approaches has fed the rapidly ex
panding menu of informal debt ad
justment options. 

Four related trends are fuelling the 
general innovation process in finan
cial markets: 

• The first of these is increased com
petition. As boundaries between 
international and individual dom
estic markets become increasingly 
blurred and securities markets and 
the banking sector are globally in
tegrated, alternative sources and 
methods of finance are universally 
available and marketable. This in 
creases competition and the in 
centive to r e s p o n d w i t h n e w 
financial products. 

The deregulation of the financial 
services industry fuels this intense 
wave of competition as non-bank 
financial institutions enter bank
ing and as commercial and invest-



ment banks compete more vigor
ously i n the same markets. The 
pressure to allow financial insti
tutions access to all national capital 
markets is intensifying. For ex
ample, the advent o f the " B i g 
Bang" i n London—the opening of 
the London Stock Exchange to 
outside membership and the relax
ation of rules governing capital 
markets—has p u t pressure on 
other European governments to 
continue opening their o w n mar
kets. 

• The second trend is the "d i s 
intermediat ion" of credit f lows. 3 

The pendulum is swinging away 
f r o m in termedia ted b o r r o w i n g 
and lending because of the same 
factors pushing financial inno
vation. Disintermediation—the by
passing of in te rmedia te i n s t i 
t u t i o n s , such as c o m m e r c i a l 
banks, i n borrowing and lending 
money—is a g r o w i n g phenom
enon in the capital markets i n the 
1980s, a n d is e x t e n d i n g to 
secondary markets as wel l . That 
is, h i g h l y sophis t icated i n s t i 
tutional savers, such as Japanese 
pension funds, are lending their 
money directly to the final user by 
purchasing various types of bonds 
and equity. Large investors, such 
as multinational corporations, are 
borrowing directly f rom savers, 
for example by selling commercial 
paper directly to the public, rather 
t h a n b o r r o w i n g m o n e y f r o m 
banks. 

Disintermediation has robbed 
banks of some traditional forms of 
business and inspired them to 
enter new domains and develop 
new products. It has become com
mon practice now for bond issues 
to be made through multinational 
syndicates of commercial banks 
w i t h w e l l - d e v e l o p e d p lac ing 
power, though this was the tra
ditional domain of investment 
banks (which differ f rom commer
cial banks in that they can under
write securities and cannot take 
deposits). 

• The th i rd trend is "securitis
a t ion" . Securities are financial i n 
struments, be they stocks or 
bonds, created w i t h specific char
acteristics that make them easily 
comparable to other securities. 
While two types of stocks listed on 
the stock exchange can easily be 
compared, two different sovereign 
loans are difficult to compare. 
Greater comparability means that 
investors can easily trade these 
securities. The shift i n credit flows 
from bank lending to the purchase 
of marketable debt instruments 
(stocks, bonds, and similar items) 
is a major international financial 
market trend and an impetus for 
product innovation i n the 1980s. 
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This shift in credit flows has pro
vided broad and fertile ground in 
which product opportunities con
tinue to flourish. 

Maturing and increasingly ef
ficient Eurobond markets (dollar-
denominated bonds traded i n 
Europe) w i t h standardised trading 
practices have fostered securitis-
ation. Debt instruments can be 
tailored i n significant respects to 
the needs of the purchaser (lender) 
or the seller (borrower). A t the 
same time, the debt instruments 
can be priced according to stand
ardised formulas, such as fixed 
rate, f loat ing rate, or " c o n 
ver t ib le" . This standardisation 
a l l o w s p u r c h a s e r s ( l enders ) 
easily to compare debt instru-

Creditors are now looking for 
more innovative ways of 

dealing with the debt crisis. 

ments and therefore buy and sell 
them to each other. Hence second
ary markets emerge on which al
ready created securities are bought 
and sold. Secondary markets are 
akin to the markets for used goods, 
although stocks and bonds do not 
necessarily depreciate the way 
cars do. 

The reappearance of positive 
real interest rates has stimulated 

freater demand for long-term 
onds and inclined investors to 

hold and trade inventories of secur
ities. These investors now have at
tractive alternatives to depositing 
their money in commercial banks. 
A t the same time, traditional com
mercial bank borrowers have 
found it cheaper to raise funds in 
the bond market. I n both cases, 
conventional commercial bank 
lending is left out of the picture. 

The impact of the debt crisis on 
commercial bank balance sheets 
has also stimulated securitisation. 
Because their assets, especially 
loans to developing countries, are 
of longer terms due to restructur
ings, banks have had to lengthen 
the terms of their liabilities as wel l . 
They have partially accomplished 
this by issuing lone-term bonds. 
They nave also sought to sell these 
long-term assets through tech
niques such as loan swaps and 
loan sales. The banks' o w n hold
ings of long-term marketable 
securities have surged. 

• The fourth trend is Off Balance-
sheet Banking. Off Balance-sheet 
activities are those i n which a bank 
uses its assets to underwrite or 
otherwise guarantee other assets 
rather than lend its assets. Thus, 
the bank may not provide re

sources directly to an investor, but 
rather guarantees that the investor 
w i l l receive its funds even if the 
primary source of these funds, the 
capital markets, runs dry. A n off 
bal ance-sheet item is not a direct 
liability but rather a contingent lia
bility—a liability paid only if 
needed, not automatically. 

A Note Issuance Facility (NIF) is 
an example of an Off Balance-
sheet item. For a fee, a bank agrees 
to sell short-term debt instruments 
to investors, and purchase itself 
any debt that cannot be sold. 
Thus, the bank does not itself ex
tend any credit, so long as all the 
debt is sold to investors. 

Banks have become increasingly 
attracted by Off Balance-sheet 
business, for which they earn fees. 
This proclivity for off Balance-
sheet activity is closely related to 
the trend i n securitisation des
cribed above. 

Using Informal Adjustments 
This milieu of innovation i n the f i 

nancial industry has prodded cred
itors, and particularly commercial 
banks, toward more creative ways of 
dealing w i t h the debt crisis, reflected 
i n a miscellany of new informal debt 
adjustments. These new adjustments 
fall into two broad categories: manip
ulation of debt (swaps, conversions, 
sales) and the creation of entirely 
new " f a c i l i t i e s " ( insti tutions or 
market instruments) for use i n debt 
markets. 

A further variable i n this process is 
the developing "Americanisat ion" of 
the present debt crisis. The depreci
ation of the US dollar has focused the 
debt problems on N o r t h and South 
America. Since most loans to develop
ing countries are held in dollars, 
Japanese and European creditors 
have found their portfolios devalued 
in dollar terms by a t h i r d or more. 
Their exposure in developing countries— 
and the consequent risk—has thus been 
reduced substantially without their 
having to do anything with their loans. 
This has increased the pressures on 
US banks, the US government and 
Latin American borrowers. Many 
market innovations in debt adjust
ments are being developed in res
ponse to this increasing focus, and 
pressure. Other creditors, particu
larly the Japanese and Europeans, 
have now less need to support or 
participate i n innovative debt adjust
ments. 

This tension—coupled w i t h general 
creditor conservatism and political 
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problems in host countries w i t h for
eign investment—has hindered ex
pansion of the i n f o r m a l debt 
markets. But certain instruments are 
clearly emerging as leading ap
proaches. 

ODebt swaps. A secondary market 
for sovereign loans has been 
around for more than a century, 
but it has re-emerged w i t h new 
v i g o u r as i n s t i t u t i o n s swap 
(through intricate trading arrange
ments) the debt of one country tor 
another. Banks also sell loans out
right at a discount in order to get 
them off their books. 

+ Debt-for-equity conversions. Con
versions are generally a three-step 
process. First, company X acquires 
hard currency debt of some bor
rower in the selected country. 
Normally this w i l l involve the pur
chase of hard currency debt at a 
discount in the secondary market. 
Second, company X trades its hard 
currency debt for an asset, denom
inated i n local currency, of the 
same borrower (usually a govern
ment entity). If the borrower is a 
government entity, the local cur
rency asset may be cash. Other
wise the investor w i l l receive a 
local currency bond of some sort. 
This trade typically takes place at 
less than par (face value), but at a 
smaller discount than that which 
prevails i n the secondary market 
for hard currency debt. Finally, 
the company X sells the new asset 
for local currency and uses these 
funds to capitalise its investment. 

Mutual funds can be established 
to encourage debt-for-equity con
versions. Al though many equity 
investments in debtor countries 
offer the highest rate of return (of
ten in excess of 25 per cent per 
annum) available to investors, the 
risks are also much higher. One of 
the functions of equity funds is to 
spread risk through a large pool of 
investors and thus catalyse invest
ment that otherwise w o u l d not 
take place. Also, many of these funds 
are insured against certain types of 
"political" losses (such as expropri
ation). Such safeguards make in 
vestments in , say, the Bangkok 
stock market more attractive to 
non-Thai investors. 

• Debt-for-commodity conversions. 
Some countries, notably Peru, are 
attempting to trade their exports 
for outstanding debt owed to 
international banks. Banks agree 
to retire the country's debt from 
their books, thereby eliminating 
the obligation, i n return for a set 
value or exports which, in turn , 
the banks sell on the market for 
hard currency. The value of the ex-
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ports is usually far below the face 
value of the debt. 

^''Factoring companies". The 
Japanese have pioneered a plan 
that w i l l establish a company 
solely devoted to purchasing prob
lem loans f rom Japanese banks 
and trading or investing them via 
the secondary market. I n return, 
the bank w i l l receive equity shares 
in the factoring company roughly 
equal to the discounted value of 
the assets (loans) they have given 
up. Thus they sell the loan at a loss 
but continue to receive its earn
ings, now i n the form of dividends 
from the company rather than 
interest payments. 

• Bonds. Sovereign countries are 
once more issuing long-term 
bonds, and investors are increas
ingly interested i n buying them. A 
variation focused on alleviating 
debt is called "exi t bonds" . Ar 
gentina is proposing the exchange 
of exit bonds tor commercial loans 

currently held by its international 
creditors. Banks h o l d i n g exit 
bonds instead of traditional loans 
w o u l d not be obligated to partici
pate i n future restructurings. The 
exit bonds could only be traded on 
a secondary market or redeemed 
before their final maturity for 
domestic currency. When they 
mature, they are redeemable i n 
hard currency. The proposal is i n 
tended to provide an exit for the 
large number of small banks that 
hold minute portions of Argen
tina's external debt. 

Prototype Adjustments 
The fol lowing prototype adjust

ments set out the components and 
incentives for each arrangement. 
Though many of these prototypes 
would necessitate some regulatory or 
other type of adjustment, we believe 
such changes are quite possible given 
the incentives available to trans
actors. Of course, some are more 
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likely to participate than others. Re
gional banks are good prospects, 
since they are eager to r i d themselves 
of their problem debt and have fewer 
worries about doing this than the 
large banks. The options below delin
eate specific financial and political in 
centives; the benefits of promoting 
sustainable development is an 
assumed gain for all concerned. 

Option A : 
Investment of corporate blocked 
funds in environmentally-support
ive projects. 
Example: 
A multinational oil company invests 
blocked funds held i n Nigerian naira 
i n palm oil plantation rehabilitation. 
The company is allowed to remit 
dividends from the investment after 
two years and repatriate capital after 
10 years. 
Goal: 
A multinational corporation (MNC) 
is allowed to take out of a host 
country dividends or capital invest
ments currently held i n unconvert
ible local-currency accounts through 
investment of those funds i n en
vironmentally-positive projects. 
Source of Funds: 
MNCs often f i n d that a country w i l l 
not allow the remittance of dividends 
or the repatriation of capital f rom 
their investment. Dividends are paid, 
but i n local currency to the central 
bank, which does not allow con
version into hard currency. I n some 
cases, MNCs may remit dividends 
from their investments but cannot re
patriate invested capital. The central 
bank can release these blocked funds 
for government-approved reinvest
ment by the M N C . In return, the 
central bank allows the M N C to remit 
dividends and/or repatriate capital 
f rom this new investment (that is, 
convert them into hard currency). 
Use of funds: 
The Mocked funds are reinvested i n 
projects w i t h a favourable en
vironmental impact which also com
plements the operations of the M N C 
and potential local investors. The 
projects are identified, monitored 
ana evaluated by the host govern
ment or an independent body. The 
M N C is a l lowed to (1) remit 
dividends or repatriate capital, or (2) 
do both. As the M N C repatriates 
capital f rom the new project, a local 
f i r m or the host g o v e r n m e n t 
purchases shares i n the project, 
ensuring that the project continues to 
yield positive environmental results. 
Issues: 
Governments are generally wary of 
schemes to free blocked funds, and 
rarely have an established pro
gramme for their use. Blocked funds 
tend to be released on a case-by-case 

basis. Host governments must be 

fiven financial incentives above and 
eyond those apparent i n positive 

environmental management. 
Since many qualifying investments 

w o u l d be i n the agricultural sector, 
governments may voice fears of ex
cessive foreign control over a sensi
tive part of the economy. This is a 
recurring issue, but one that can be 
overcome w i t h a proper understand
ing of local needs. One common 
method of allaying local fears of 
foreign control is to include local 
capital and management partici-

f>ation. 
ncentives: 

Investors: 
• partial eventual remittance of 
blocked funds 
• good w i l l f rom the government 

Host country: 
• increased foreign investment 
• gains i n local employment 
• probable gains i n foreign ex
change generation 
• stimulus to local investment 

Option B: 
Conversion of debt into local cur
rency by environmental organisation 
and investment in environmental 
projects. 
Example: 
I n cooperation w i t h the Nature Con
servancy of the US, a local conser
vation organisation i n Bolivia pur
chases Bolivian debt for 15 per cent of 
its book value. The group redeems 
the loan at the Bolivian Central Bank 
for local currency equivalent to al
most 100 per cent of the loan's face 
value. It uses its new local currency 
funds to purchase high priority tropi
cal forest i n Bolivia, which it can 
either manage as a biological divers
ity reserve or cede to the government 
for the creation of a national park. 
Goal: 
Organisat ions suppor t e n v i r o n 
mental management by purchasing 
debt, converting it into local cur
rency, and investing it in environ
mentally-supportive projects. 
Source of funds: 
A n organisation purchases problem 
debt f rom a creditor bank at a dis
count, using funds gained from con
tributors. The debt is redeemed at the 
borrowing country's central bank 
and converted into local currency 
worth close to 100 per cent of the 
original face value o f the debt. 
Use of funds: 
The environmental concern uses the 
local currency funds for biotechno
logy research, land management, the 
purchase of land or lana rights, or 
other kinds of environmental man
agement. 
Issues: 
Organisat ions (usual ly e n v i r o n 
mental concerns) must raise money 
to make the original purchase of bad 

debt f rom a bank. Since banks are re
luctant to sell small portions of their 
exposure and still price much of their 
exposure at more than two-thirds its 
face value, this option can be very 
costly. Hence, the focus should be on 
loans to virtually insolvent countries. 
Such problem debt is cheaper and 
more likely to be sold i n small pieces— 
for example, small individual loans 
or participations i n syndicates. Pur
chase prices and availability of fund
ing for purchase thus l imit the num
ber of countries to which this option 
can be applied. 

There is a possibility that a bank 
could receive tax gains by calling the 
sale of debt at below face value to an 
environmental organisation a charit
able contribution under US tax law. 
This procedure has not been clarified 
by the US Treasury. 
Incentives: 
Creditors: 

• removal of bad debt f rom their 
portfolios 
• tax credits equivalent to the loss 
• possible tax credits for a charit
able contribution 
• positive public relations 

Borrowers: 
• less pressure f rom creditors, 
who are r i d of debt 
• funds for environmental man
agement 
• possible stimulus for increased 
investment 

Option C : 
Donation of debt to an environ
mental organisation and investment 
in environmental projects. 
Example: 
A US bank sells its Bolivian debt to 
the Nature Conservancy at the sec
ondary market rate of 15 per cent of 
its book value. It receives tax credits 
equivalent to 85 per cent of the loan, 
and donates the proceeds of the sale 
to the Nature Conservancy. This con
tribution is also deducted f rom tax
able income, such that the bank has 
received a tax deduction equivalent 
to the fu l l reduction i n its Bolivian 
exposure. N a t u r e Conservancy 
redeems the loan at the Bolivian 
Central Bank for local currency 
equivalent to almost 100 per cent of 
the loan's face value. It uses its new 
funds to further conservation pro
jects i n Bolivia. 
Goal: 
A creditor "donates" problem debt 
to an environmental (charitable) or
ganisation which, i n turn , converts 
the debt and uses the funds to sup
port local environmental manage
ment. 
Source of funds: 
A bank sells discounted LDC debt to 
a non-profit organisation, booking a 

?re-tax loss which reduces its tax bi l l , 
he proceeds of the sale are donated 

to the non-profit organisation. The 
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contribution is tax-deductible, fur
ther reducing the bank's tax b i l l . The 
non-profit organisation recovers its 
original outlay. It has also received, 
free of cost, a loan which can be re
deemed at the borrower's central 
bank for local currency roughly 
equivalent to the loan's face value (al
though central banks rarely, if ever, 
redeem it for the fu l l face value). 
Use of funds: 
The non-profit organisation uses the 
local currency funds for biotechno
logy research, land management, 
assisting a local group i n the pur
chase of land or i n establishing land 
rights, or other kinds of environ
mental management. 
Issues: 
Banks are not accustomed to selling 
loans for purposes other than i m 
proving their l iquidity . They must be 
persuaded to draw a direct l ink be
tween the sale of problem loans and 
contr ibut ions for environmenta l 
management. Hence, this option is 

most feasible w i t h debt to countries 
that are considered insolvent, for 
which there are few commercial 
buyers, therefore few opportunities 
to improve l iquidity. 

This option requires an initial stock 
of money at the disposal of the non
profit organisation to be used for the 
initial purchase. This f u n d is re
covered at the end of the transaction. 

Incentives: 
Creditors: 

• remove bad debt f rom their 
portfolios 
• receive tax credits equivalent to 
the loss 
• receive tax credits for the charit
able contribution 
• gain public relations benefits 

Borrowers: 
• less pressure f rom creditors, 
who are r i d of debt 
• funds for environmental man
agement. 

Option D : 
Purchase of debt by environmental 
organisation and discounted sale to a 
multi-national corporation to sup
port environmentally-sound corpor
ate investments. 
Example: 
The National Wildlife Federation 
purchases Nigerian debt at a dis
count on the secondary market. It 
sells this debt to a company investing 
i n palm oil i n Nigeria, i n return for 
corporate adherence to environ
mental guidelines for the investment. 
Goal: 
Environmental groups encourage en
vironmentally-sound corporate in
vestments by providing discounted 
local currency to corporations when 
they agree to environmental manage
ment standards. 
Source of funds: 
A non-profit organisation purchases 
discounted debt of a particular 
country and offers it at a further dis-
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count to a multinational corporation 
( M N C ) operat ing i n the same 
country. 
Use of funds: 
A n M N C purchases the debt f rom 
the non-profit organisation on the 
condition that its investment i n the 
debtor country abides by pre-estab
lished guidelines for environmental 
management. 
Issues: 
The purchase of large blocks of prob
lem debt requires a considerable f i 
nancial commitment by the non
profit organisation. Only a portion of 
this commitment w i l l be recovered; 
the rest represents a subsidy to the 
M N C . 

The goal is to encourage environ
mental ly-sound investments that 
otherwise w o u l d not take place and 
not to subsidise investments which 
w o u l d have been made i n any case. 

This option requires strict monitor
ing of the investment to guarantee 
that the pre-established standards 
are upheld. 
Incentives: 
Creditors: 

• removal of bad debt f rom their 
portfolios 

Borrowers: 
• less pressure f rom creditors, 
who are r i d of debt 
• increased investment 
• additional employment 
• probably additional foreign ex
change earnings 

Investors: 
• local currency at a preferential 
subsidy 

Option E : 
Tax incentives for corporate in
vestors who support environmental 
management. 
Example: 
A corporation w i t h operations i n 
Peru purchases Peruvian debt on the 
secondary market at 15 per cent of its 
face value. It redeems this debt at 
close to 100 per cent of its face value, 
i n intis, the local currency. Part of this 
money is donated to the Peruvian 
Ministry of the Interior to be used for 
the management of a national park. 
A small port ion of the tourist pro
ceeds are turned over to the corpor
ation. 
Goal: 
Governments provide incentives for 
corporate funding of environmental 
management i n host countries. 
Source of funds: 
A multinational corporation (MNC) 
purchases problem debt on the sec
ondary market. The debt is redeemed 
at the borrower's central bank for 
local currency. Part of the local cur
rency is donated by the M N C to an 
environmental organisation i n return 
for a host country tax benefit. 
Use of funds: 
The M N C donates local currency to a 
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local or international organisation 
responsible for environmental man
agement. This organisation uses the 
local currency funds for biotechno
logy research, land management, the 
purchase of land or land rights, or 
other kinds of environmental man
agement. Alternatively, the M N C 
makes its donation to supporting a 
national park, f rom which it may re
ceive some of the revenues. 
Issues: 
Not all countries have a tax code 
which gives deductions for such con
tributions, although the necessary 
legal changes are possible. 

A claim by an M N C on the pro
ceeds of a national park could arouse 
domestic political animosities. 
Incentives: 
Creditors: 

• removal of bad debt f rom their 
portfolios 

Borrowers: 
• less pressure f rom creditors, 
who are r i d of debt 
• additional resources for envir
onmental management 
• increased investment 

Investors: 
• local currency at a preferential 
subsidy 
• tax credits 
• public relations benefits 
• potential revenues f rom tourist 
receipts 

References: 
1 . Transfer risk refers to the risk that a gov

ernment w i l l not have sufficient foreign 
exchange to service debt even though it is 
producing sufficient resources ( in terms 
of local currency) to pay its obligations. 

2. These options can be grouped into t w o 
broad categories. The first l inks debt 
service to capacity to pay (based o n fluc
tuations i n interest rates o n the loan, 
foreign exchange earnings, and similar 
variables i n the process). This strategy, 
based on a debt service " c a p " , or maxi
m u m percentage of export earnings, has 
been implemented unilaterally by Peru 
and Nigeria. Peru does not even honour 
its o w n announced cap but services its 
debt w i l l y - n i l l y . Nigeria restructured its 
debt soon after its announcement, so the 
cap had no real impact. The second cate
gory offers some sort of debt relief, at a 
real cost to creditors. Official creditors 
have provided debt relief for years (it be
comes " f o r e i g n a i d " ) , but the banks do 
not w i s h to take this radical approach if 
they can minimise losses or even make 
money f r o m bad debt i n other ways. 

3. The " i n t e r m e d i a t i o n " of credit f lows is a 
sophisticated w a y to describe a relatively 
simple phenomenon. Simply put , inter
mediation means than some sort of insti
tu t ion is acting as a middleman between 
someone w i t h credit to spare (the saver) 
and someone long on investment ideas 
but short on money (the investor). Since 
it w o u l d be pure chance for the saver and 
investor to meet and reach an agreement 
by w h i c h the investor borrows the saver's 
spare cash, institutions such as banks 
have emerged to serve as intermediaries. 
In te rmediar ies are i n s t i t u t i o n s that 
borrow f r o m savers and lend the money 
to investors. 
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R e a f f o r e s t a t i o n 

Dan Janzen (left), the in i t iator of the project, ta lks to a cat t le rancher whose 
land wi l l be reforested. 

Reclaiming a Natural Legacy 
by Juliet A . M c G h i e 

An ambitious project to reclaim 270 square miles of dry forest has been launched in Costa Rica. 
Much of the forest has been cleared for cattle ranching but it is to be replanted as a tropical forest, 
using birds and animals to disperse the seeds as well as human labour. The land will be protected 

from ranching, fires and hunting. 

Though it is smaller i n size than the 
state of West Virginia, the Central 
American country of Costa Rica 
boasts more than 12,000 species of 
plants, 850 kinds of birds, 237 species 
of mammals and more than 150 kinds 
of reptiles and amphibians. To pre
serve this impressive heritage, Costa 
Rica has been i n the vanguard of con
servation efforts i n Latin America for 
almost two decades. Result: more 
than 20 per cent of its land is now 
protected i n the form of national 
parks and reserves. 

Outside these protected areas, 
though, huge chunks of tropical 
forest are being felled each year for 
pastures, farmland and timber. The 
florar and fauna being destroyed w i t h 
the trees contain a vast, often unex
plored pool of genetic resources 
which, i n many cases, could hold the 
key to advances i n medicine, science 
and agriculture. 

Rain Forests and D r y Forests 
The two principal ecosystems most 

affected by deforestation are rain 
Juliet A. McGie writes for The Lamp, the house 
magazine of Exxon Corporation, PO 101 
Florham Park, N e w Jersey 07932, USA. Exxon 
is one of the sponsors of the Guanacaste 
National Parks scheme. 
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forests and dry forests—the main dif
ference between the two being the 
amount of rainfall each receives. A 
tropical rain forest is subject to vir
tually year-round precipitation and 
has extremely high humidi ty . A dry 
forest, on the other hand, has a six-
month season without rain, followed 
by six months when it is as wet as a 
rain forest. The latter's hardwood 
trees provide a luxuriant, year-round 
canopy of green, while the dry 
forest's counterparts are deciduous 
in the dry season. A n d once they lose 
their leaves, the lush greenery of the 
wet season disappears. 

According to biologists, 500 years 
ago Central America's dry forests 
stretched i n a continuous chain d o w n 
the Pacific coast f rom Mexico to 
Panama, interrupted only by small 
patches of Indian agriculture. These 
dry forests covered considerably 
more acreage than rain forests. But 
since they enjoyed a combination of 
good soils and hospitable climate, the 
dry forests eventually gave way to 
pastures, farmlands and population 
centres. Today less than 2 per cent of 
the dry forests are relatively intact 
and a mere .08 per cent are protected 
in preserves. 

Rebuilding the Forests 
To prevent such ecosystems f rom 

dying out completely, an ambitious 
programme is now under way to 
rebuild a 270-square-mile park of dry 
forest just south of the Nicaraguan 
border, i n the northwest corner of 
Costa Rica's Guanacaste province. It 
is called the Guanacaste National 
Park project, and if it is successful, 
the legacy for posterity w i l l be a 
pristine dry forest similar to the one 
that greeted the Spanish conquista
dors five centuries ago. 

The plan is the brainchild of 
University of Pennsylvania biology 
professor Daniel H . Janzen, a dry 
forest specialist, whose students are 
more likely to attend classes on the 
side of a volcano i n Costa Rica than i n 
a campus laboratory. Janzen first dis
covered Costa Rica's biological 
wealth 24 years ago. Ever since, he 
has spent the greater part of each 
year there doing research, specifi
cally i n the Santa Rosa National Park, 
n o w an i n t e g r a l part of the 
Guanacaste project. 

Currently i n its second year, the 
Guanacaste project seeks to: 

• add to the existing Santa Rosa 
and Murcielago national parks 



Part of Guanacaste National Park. The park is home to over 3,000 species of trees and 
plants, 5,000 moths and butter f l ies , 300 birds and 140 mammals . 

another 178 square miles of 
contiguous lands purchased w i t h 
the proceeds f rom an international 
fund-raising campaign; 
• transfer ownership of the result
ing Guanacaste National Park to 
the Costa Rican National Parks 
Service; 
• ban all fires and hunt ing i n the 
park; 
• gradually reforest areas given 
over i n the past to grazing and 
farming; 
• zone different segments of the 
park for purposes such as recrea
tion, research and teaching; 
• employ farmers already l iving 
on the lands to help maintain the 
park, while allowing them, on a 
reduced scale, to continue grazing 
livestock and operating farms for 
their o w n use; 
• educate local inhabitants about 
this delicate ecosystem so that 
"people w o u l d no more think of 
harming it then they w o u l d of 
stealing gold f rom a church/' says 
Janzen. 

A Refuge for Wildlife 
In addition to savannahs, pastures, 

farmlands and denuded forests, the 
area pinpointed for the project 
includes two volcanoes, numerous 
beaches, both seasonal and year-
round rivers, as wel l as a small rain 
forest region. W h y d i d Janzen 
include a rain forest area i n a dry 
forest park? "There's a very simple 
answer," he says. "Animals move 
around a lot and one way for them to 
survive the dry season is to go to the 
rain forest and remain there unt i l the 
rains come. The rain forest provides 
an important refuge for t h e m . " 

Since traces of all the original 
animal, tree and plant populations 
still exist i n scattered pockets of the 
park, the rebuilding process w i l l i n 
volve restoring the former biological 
mix rather than introducing new 
species of flora and fauna. For 
example , w h i t e - l i p p e d peccar
ies—pig-like mammals now reduced 
to a few herds roaming the vol
canoes—are expected to gradually 
return to their lowland habitats since 
the Guanacaste project w i l l create an 
unbroken protected route for them. 

Janzen estimates that the flora and 
fauna species w i t h i n the Guanacaste 
National Park boundaries include 
between 3,000 and 4,000 trees and 
other plants, 5,000 moths and butter
flies, 300 birds and 140 mammals, 
including howling, white-faced and 
spider monkeys, white-tailed deer, 
coyotes, jaguars, mountain lions and 
The Ecologist Vol 17, No. 4/5, 1987 

ocelots. "The park extends f rom the 
driest part of Costa Rica to the 
wettest ," he says. " I t is as if Arizona 
were on one side and the Florida 
Everglades on the other, w i t h the 
whole spectrum of flora and fauna i n 
between." 

Replanting 
Reforesting Guanacaste w i l l be 

accomplished by b i rd and animal 
seed dispersal, as wel l as by human 
labour. Janzen explains that birds 
and animals consume large quanti
ties of tree and plant seeds and 
subsequently disperse t h e m i n 
different locations. Some of these 
important seed-carrying agents, such 
as bats, monkeys and agoutis (rabbit-
sized rodents), shun open pastures, 
so " I t ' s essential to get the first forest 
out there, and that's where the 
human effort comes i n , " Janzen 
explains. " W e know where the seeds 
are, and you plant them the way you 
plant corn—put a stick i n the ground 
and make a hole, drop the seed i n 
and close the hole w i t h your b o o t . " 

Raising the Funds 
After more than 24 years of l iv ing 

part time i n Costa Rica and talking 
w i t h everyone from government of
ficials to local farmers, Janzen has 
become thoroughly familiar w i t h the 
country's "long-established tradition 
of social stability and its interest i n 
conservation." When he first pro
posed his plan, he was confident the 

political and social climate i n Costa 
Rica was ideal for the Guanacaste 
project. He also felt that the five 
major landowners involved w o u l d be 
wi l l ing to sell their properties to the 
government because the poor-soil 
conditions yielded few profits f rom 
r a n c h i n g or a g r i c u l t u r e . The 
government of Costa Rica, as wel l as 
local and US conservation groups, 
approved the plan. The next hurdle, 
then, became raising funds for the 
project : $8.8 m i l l i o n for l a n d 
purchase and $3 mil l ion for an 
endowment to manage the project. 

Early i n 1986, Janzen organised an 
international fund-raising campaign 
which by year-end had raised $1.4 
mil l ion. By the end of last February, 
the project team had purchased 12.4 
square miles of land, w i t h another 
15.4 square miles provided by an 
anonymous donor. 

I n the United States, donations for 
the Guanacaste National Park project 
have been handled by the W o r l d 
Wildlife Fund and the international 
p r o g r a m m e of t h e N a t u r e 
Conservancy, nonprofit conservation 
organizations which received Exxon 
funding. 

Exxon Chemical Company presi
dent H . Eugene McBrayer, w h o is on 
the Wor ld Wildlife Fund's board of 
directors, notes that the Guanacaste 
project " p u t s the conservation 
movement i n Central America on the 
offensive." 

Dr Thomas E. Love joy, executive 
vice president of the W o r l d Wildlife 
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Fund, adds, " I t demonstrates that 
parks and reserves can be used to 
restore adjacent degraded lands and 
that there is hope for protecting exist
ing natural areas as well as for re
generating ecosystems that have 
been destroyed. This is extremely 
important when one realises that 
many protected areas which have 
been reduced to small islands of 
vegetation may not currently be large 
enough to ensure longterm species 
surv iva l . " 

The Nature Conservancy's support 
for the project has been part of its 
broader campaign to bui ld indi 
genous conservation capacity i n 
Costa Rica by training local groups to 
raise funds, work alongside govern
ment agencies and ful ly utilise the 
various resources at their disposal. 

This year may be a crucial one for 
the Guanacaste project, though. A l l 
the local owners of large properties 
have promised the Costa Rican 
government that they w i l l w i t h h o l d 
selling their lands unt i l mid-year. But 
the project still needs an additional 
$4 mil l ion to secure the core of the 
properties it needs. 

I n Costa Rica, the drive to raise the 
money to rebuild the dry forest is 
supported by the government and 
two private conservation g r o u p s -
called the National Parks Foundation 
and the Neotropica Foundation. The 
latter groups are responsible for 
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administering the funds raised for 
the Guanacaste project. 

Matching Funds 
Minister of Natural Resources, 

Energy and Mines, Alvaro Umana 
explained w h y his country is com
mitted to conservation and to the 
Guanacaste project. " I think Costa 
Rica is different f rom many other 
Central American countries," he 
said. "For example, we have been a 
democracy for almost a century, and 
we have had compulsory education 
for all children since 1869. Indeed, 
our infant mortality rates are on a par 
w i t h those i n the US. Moreover, we 
have about 60,000 students enrolled 
i n universities. So, there's conscious
ness here of the value of our natural 
patrimony and a desire to preserve 
our unique natural habitats." 

One sign of this commitment to 
conservation is that the Costa Rican 
government intends to subsidise 
private contributions w i t h matching 
government funds for the Guana
caste project, which should enable 
the $3 mil l ion endowment f u n d to be 
established. 

"The Guanacaste National Park is 
very important to u s , " explained 
Umana, "because it w i l l help 
determine our country's philosophy 
about creating nat ional parks, 
determining how they should be 
managed and deciding what they 

This book is an in-depth analysis 
of the problems faced by the 
native peoples of Sarawak, most of 
whom live in longhouse communi
ties in Borneo's tropical forests. 

It describes the traditional social 
and economic system of swidden 
agriculture, and how their forest 
resources and way of life are 
increasingly threatened by the 
forces of 'modernisation'. 

Focus is given on how the natives' 
customary lands are being en
croached upon by the timber 
industry and development pro
jects such as the contraction of 
large dams. Included are oral testi-

should inc lude . " 
Raul Solorzano, technical director 

of the Neotropica Foundation, and 
Mario Boza, director of the National 
Parks Foundat ion, agreed w i t h 
Umana. " I t ' s the first project of this 
type i n L a t i n A m e r i c a , " said 
Solorzano, " b u t it 's not a conserva
tion project per se. It 's actually an 
ecological restoration.' ' 

From the outset, Janzen wanted 
the Guanacaste National Park project 
to serve as a stimulus to the National 
Parks Service i n its efforts to upgrade 
the entire Costa Rican parks system. 
To help achieve this, the project has 
hired a number of Costa Ricans to 
help r u n the park. They currently 
include a biologist w h o teaches 
groups of visiting schoolchildren, 
t w o government-supported game 
and forest wardens, an admin
istrative coordinator, four resident 
farmers serving as park managers 
and two resident farmers training to 
be technicians. 

Slowly the Guanacaste National 
Park project is transforming a remote 
sliver of Central America into a rare 
biological treasure. I n the process, it 
is guaranteeing the survival of an 
ecosystem that otherwise might have 
vanished from the face of the earth. 

Acknowledgement: This article first appeared 
i n The Lamp, Spring 1987 and is reproduced 
w i t h permission. 

monies from several native com
munities about their plight. 

The book also analyses the social 
and environmental impact of log
ging activities, and provides sug
gestions on what can be done to 
resolve the natives' problems. 

This book is essential reading for 
those interested in Sarawak, and 
its natives, the fate of the tropical 
forests and the rights of indigen
ous peoples in the Third World. 

Available from The Ecologist, 
Worthy vale Manor Farm, Camel-
ford, Cornwall PL32 2TT, United 
Kingdom. (Please send il—for 
postage). 

N A T I V E S OF SARAWAK 
Survival in Borneo's Vanishing Forests 
A book on the indigenous Peoples' Fight for Survival against Timber 

and Development—in Borneo's Tropical Forests. 
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The Auroville Forest: Reclaiming a Desert 
by T o m Reed 

Supported by the Government of India, the project of Auroville was inaugurated in February 
1968 with the aim of establishing an international community in which to try out new ways of 
living and working together. It was conceived that Auroville would grow into a city of perhaps 
50,000 people, guided by a common sense of purpose and unity. The land where Auroville was 
founded was slowly but surely dying. It is now being reclaimed through a model reforestation 

programme, a grass roots approach to rescuing denuded and arid lands. 

Aurovil le was founded on a semi-
arid plateau i n southern India, 120 
miles south of Madras in Tamil Nadu 
State on the Coromandel coast. The 
'city' of Aurovil le is no more evident 
today than it was 20 years ago; what 
is evident is a young, dynamic and 
beautiful forest covering approxi
mately 2,500 acres. It is proposed that 
the Aurovil le forest and township 
w i l l eventually extend to 12,000 
acres. Yet, i n 1970, the state Forestry 
Department declared this l a n d 
incapable of sustaining human life 
for more than a further 25 years, such 
was the extent of deforestation and 
erosion. Only 70 years earlier, the 
land had been a mixed tropical 
hardwood forest of teak and other 
fine woods. The forest was destroyed 
not by the local villagers for f irewood 
or farm land, the type of m y t h much 
loved by the IMF and other develop
ment agencies, but by the builders of 
the railways and the nearby t o w n of 
Pondicherry—the French and the 
British. Pondicherry was a French 
colony and still maintains a close 
contact w i t h France. 

Subsequent farming methods led 
to the total decline of soil fertility and 
water retention capability. The land 
became minimally productive and, 
year by year, thousands of tons of 
topsoil found its way into the Bay of 
Bengal. What was left was a land 
riddled w i t h gullies and ravines, a 
strangely beautiful but barren land
scape of pitted laterite, a rust-
coloured hardpan consisting almost 
entirely of oxides of iron and alu
min ium, solid as concrete and utterly 
useless for agriculture. 

Restoring the L a n d 
In Aurovil le more than a mil l ion 

Tom Reed is an energy consultant attached to 
the Centre for H u m a n Ecology at the 
University of Edinburgh. He l ived at Aurovi l le 
for 10 years. 
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forest trees, hedge trees, fruit , nut 
and fue lwood trees have been 
planted on the 2,500 acres presently 
available for development. Before a 
sustainable society could be estab
lished, albeit i n this case a small one, 
it was necessary to secure, stabilise 
and rebuild the chronically eroded 
and denuded land. I n the first 15 
years or so the emphasis was on 
reforestation, l a n d , reclamation, 
water conservation and the develop
ment of renewable energy sources. 

The afforestation programme has 
been achieved at a low technology 
level. There has never been enough 
money to do things otherwise, and 
given the state of development i n 
India, appropriate methods are low 
level. A pick and a spade, tons of 
human energy and water, water, 
water; water transported i n every 
conceivable way over the rugged 
terrain i n the searing heat—carried 
on the head i n clay pots (kujas), i n 
buckets, by bullock cart, each drop a 
lifeline for a t iny sapling struggling 
for survival. A young tree needs to be 
nursed through at least its first year 
and three-quarters of the energy put 
into it goes to maintaining it after 
planting. 

Out of necessity, Aurovil le has 
become a laboratory for research i n 
ecological development and has, 
through trial and error, developed a 
strategy that can be applied to restor
ing health to the earth wherever the 
w i l l to do so is actively present. 
Contrasted w i t h the surrounding 
landscape, the results are an 
inspiration to others facing the same 
kinds of almost insurmountable 
odds. Ed Giordano of the Forest 
Group explains one of the elements 
of this remarkable success story: 

" O n e must mention that we are no 
longer surprised at the incredible 
increasing number of uses and values 
of the indigenous trees here. Larger 

trees like Tectona Grandis, Dalbergia 
Latifolia and Pterocarpus Marsupium, 
all economically very valuable, grow 
quite well here. Our main efforts are 
generally w i t h the indigenous 
species which we slowly rediscover, 
along w i t h a few tried and proven 
exotics, such as Khaya Senegalensis 
and some of the Acacias and Cassias. 
We are always t ry ing out new 
species, but it becomes ever more 
apparent that the most interesting 
trees to propagate are those which 
grew here before the region became 
desertified and eroded." 

Surprisingly, after a relatively short 
t ime i n terms of forests, the 
community of Aurovil le , numbering 
about 600 at the moment, is able to 
provide all its o w n fuelwood require
ments for the bakery, the kitchens 
and the potteries. Research i n this 
field has found some very appropri
ate species for fuelwood, again a 
commodity i n desperate short supply 
i n the Third Wor ld . Acacia Auriculi-
formis, Acacia Holosericea a n d 
Casuarina Equisetifolia all grow fast 
and burn hot. Auriculiformis is also a 
good timber w o o d for construction. 

M a i n Features of the Recovery 
Programme 

The programme to restore the 
environment has been comprehen
sive, w i t h several main features. 
David Wickenden, now l iving i n 
New York, worked for many years 
on the forest programme. He 
describes what the main features are: 

SOIL AND WATER CONSERVA
TION. The first phase of the 
regenerative process involves 
retaining soil and water and 
checking erosion. Like much of 
the sub-tropics, the Aurovil le area 
tends to alternate from deluge to 
drought; one or two months of 
torrential monsoon rains followed 
by long, dry months of scorching 
temperatures over 100 degrees 
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Fahrenheit, and hot dry dust 
storms. This climatic pattern is 
symptomatic of imbalance—and 
one of the long-term aims of 
Aurovil le foresters is to create a 
microclimate extensive enough to 
change the rainfall pattern. 

Both w i n d and ram contribute to 
heavy topsoil erosion. Work began 
from the top of the catchment 
areas to halt soil and water erosion 
through extensive contour bund
ing. This keeps the rain on the 
land where it falls, allowing it to 
percolate d o w n to replenish the 
ground water table. As run-off is 
checked, gullies and ravines are 
blocked w i t h a series of small 
checkdams, mostly constructed 
from the local laterite, such is its 
s trength. Exist ing catchments 
p o n d s are excavated w h e r e 
necessary to improve water reten
t ion and new dams and ponds are 
constructed to create new bodies 
of water that enhance the flora and 
fauna necessary for a balanced 
ecological system. 

REFORESTATION. The single 
most powerful factor in the land 
reclamation process is the planting 
of trees which protect and stabilise 
the soil, retain moisture and pro
vide shade and nutrients necess
ary for life. Along w i t h the 
bunding and the check-dams, a 
first mixed plantation of drought-
resistant i n d i g e n o u s shrubs, 
grasses and trees were, and still 
are, planted on a large scale. O n 
lands that have suffered from 
severe erosion and can be used 
only as a meagre source of grazing 
for local herds of cattle and goats, 
intensive, reforestation has been 
undertaken using a variety of tree 
species selected for drought resist
ance and rapid growth. 

Seedlings are raised i n plastic 
bags or seed neds and planted out 
w i t h the monsoon rams in pits 
dug into the laterite and fil led w i t h 
enriched topsoils or silt. Dur ing 
their first dry season, the seed
lings are watered where possible 
to ensure s u r v i v a l . Idea l ly , 
seedlings become sufficiently well 
established during the monsoon 
survive the dry season without 
watering. 

Areas taken up for reforestation 
must be protected from grazing 
animals and foragers by live 
t h o r n y hedges, w h i c h later 
provide shelter and food for the 
small animals and birds that 
finally return to the land. New 
seedlings are provided w i t h in 
dividual protective baskets where 
needed, and 'watchpeople' patrol 
the areas unt i l the trees are 
established. 

After the first round of hardy, 
drought-resistant species have 

been established, the trees are 
interspersed w i t h other species 
from throughout India and the 
tropical w o r l d , chosen for qualities 
of soil enrichment, beauty, shade 
and for economic values such as 
the p r o v i s i o n of f i r e w o o d , 
bui lding materials and food. After 
two decades, Aurovil le has grown 
to become a large botanical 

Ereserve c o n t a i n i n g several 
u n d r e d rare or endangered 

species f rom various parts of the 
w o r l d . 

BIOLOGICAL FARMING AND 
AGROFORESTRY. I n the pro
tected and inhabited areas where 
enough topsoil is available for 
ploughing and planting, experi
mental work is also underway to 
develop a poly-cultural, intensive 
land-use pattern incorporat ing 
windbreaks and hedges, fruit trees 
and annual or seasonal crops. The 
aim is to make maximum use of 
the land while increasing and 
sustaining soil fertil ity. 

The first necessity for cultivation 
is obvious; the soil must be fertile. 
Before it can be made fertile, it 
must be protected and nurtured. 
Thus, all initial agricultural work 
in Aurovil le includes bunding, 
hedge plantation, and water con
servation—not measures strictly 
related to food production but 
which begin to define cultivable 
areas ana are the first steps 
towards recreating the biological 
balance necessary for a healthy, 
productive habitat. 

Leguminous hedge plants such 
as besbania, Leucaena, Gliricidia, 
Tevhrosia a n d Prosipis are 
cultivated i n and around agri
cultural areas as windbreaks, soil-
builders and for use i n coppicing 
to produce compost. Because of 
the depleted condition of the soil, 
massive amounts of compost are 
r e q u i r e d a n d c o n s i d e r a b l e 
research into composting systems 
have been investigated. Cows, 
horses, chickens and ducks play 
an important part i n this effort not 
only because they form a natural 
part of a balanced and productive 
e n v i r o n m e n t — p r o d u c i n g m i l k , 
eggs and transport among other 
things—but also for the manure 
essential for composting and 
rebuilding the soil base. 

Soil is also rebuilt through 
sound cultivation methods. For 
Aurovil le farmers this means prac
tice such as crop rotation which 
balances leguminous crops w i t h 
heavy feeders; turning fields over 
periodically to leguminous ground 
covers; ploughing i n the green 
manure; tillage which minimises 
erosion and wash-out; careful 
t iming of planting; and inter
cropping leguminous and non-
leguminous plants such as millet 

or pulses w i t h a fodder tree like 
Leucaena. 

As fertility has begun to return 
to cultivated areas, food produc
tion in Aurovil le has increased 
dramatically. From being able to 
produce virtually none of the 
community's food i n the early 
days, Aurovil le farms now yield 
over 75 different varieties of 
vegetables, fruit , grains and dairy 
products. Aurovil le has reached 
the point where its o w n land is for 
the most part stabilised. 

Outreach Programmes 
The next stage of the work w i l l 

involve a comprehensive outreach 
programme i n w h i c h A u r o v i l l e 
foresters and farmers work more 
actively w i t h Indian forestry and 
environmental agencies and local 
village projects. This effort, though 
now being intensified, has always 
been part of A u r o v i l l e ' s o w n 
development since the beginning. 
The land held i n stewardship by 
Aurovil le is spread out over about 
20sq miles and is interspersed w i t h 
village, government and temple-
owned lands. Because the ecosystem 
is an indivisable whole, it has been 
impossible and undesirable to segre
gate the land. Surrounding fields 
have benefited immensely by the 
afforestation works, though for a 
long time the local people had little 
idea or appreciation of what was 
going on around them. Conflicts 
arose over grazing and access, dams, 
the chopping d o w n of young trees, 
and protective fences disappearing 
for f irewood. It has been a long uphi l l 
struggle, but the results are now 
clearly visible to all. 

Conclusion 
Through dedicated hard work, and 

its different land-use methods, but 
most importantly through simple 
human care, Aurovil le has restored a 
severely degraded environment. The 
more serious, endemic problems of 
the area may take a lifetime and more 
to resolve, but results so far indicate 
that transformation and productive 
use of near desertified soil is 
possible. If Aurovil le can share its 
acquired experience and knowledge, 
and show to the unknowing and un
believing that results can be achieved 
in difficult situations, the efforts put 
in by those dedicated forest workers 
over the last twenty years w i l l have 
been of inestimable value. 
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EVERY YEAR 
11 M I L L I O N ACRES 

OF RAINFOREST 
ARE DESTROYED 

FORTHESAKEOF 
CONVENIENCE. 

It's not just 
fashionable mahogany toilet seats that are to 
blame. 

Doors, floors, window frames, veneers, 
plywood, office and household furniture — every 
product made of tropical hardwood contributes 
to this destruction. 

Since 1945, nearly half of all rainforests 
have been wiped out. W i t h them went countless 
unique and exotic w i l d creatures, and every day at 
least one more species becomes extinct. 

Native peoples have been driven from 
their homelands, often into poverty and famine. 

Weather patterns the w o r l d 
over are being upset, causing 
droughts, floods and massive 
soil erosion. 

And often just for 
the sake of some fancy 
fittings in our homes. 

The absurd 
thing is, it doesn't have 
to happen. 

Everyone could 
enjoy the rainforests and 
their produce for centuries 
to come. 

If only we were more 
responsible now. 

Friends of the Earth intend to press 
the international timber trade into establishing 

sustainable forests. 
(These are forests where new trees are planted 
after others are felled and logging damage is 
strictly controlled). 

But this w i l l only be achieved when 
people all over the w o r l d push for such changes. 

In producer countries like Malaysia and 
Brazil, Friends of the Earth groups are 
campaigning to change government policies 
towards the rainforests. 

Meanwhile, in Britain we can greatly help 
by refusing to buy tropical hardwood products, 
which don't come from sustainable sources. 

A t the moment, almost 
none do, and they're available 

in every high street in every 
town, at stores from John 
Lewis to corner DIY's. 

Let the sales 
people know of your 
distaste for these products. 

Ask them about 
the many alternatives. 

Or help by 
sending a donation to the 

address below. 

It took 100 mil l ion years 
to create the tropical rainforests 

but only 40 years to destroy half of them. 

If we don't act now, there w i l l be none left 
in another 40 years. 

Campaign to Save T r o p i c a l Rainforests 

F R I E N D S O F T H E E A R T H 
26 - 28 Underwood St., London N l 7JQ. Tel: OM90-1555 



Books 
R e v i v i n g Forests  

A C I D R A I N by Fred Pearce, 
Penguin, 1987. £3.95 
D Y I N G F O R E S T S by Jochen 
Bockemuhl, Hawthorn Press, 
Stroud, 1986, £8.95 

Fred Pearce's Acid Rain is a wide-
ranging survey of the effects of acid 
rain on soils and waters, forests, 
buildings and people. For the pur
pose of this review, I shall focus on 
the plight of the forests in order to 
contrast Pearce's approach to this 
problem with that of Bockemuhl. 
Within the limitations which he sets 
himself, Pearce does an excellent 
job: the book explains the basic 
chemistry of acid rain, how it is 
caused, and what effects it has, all in 
clear, readable terms and in a 
journalistic style which ensures that 
we carry on turning the pages. We 
are led on by a breathless catalogu
ing of disasters and incipient 
disasters, interfused with reports on 
the strenuous efforts of scientists 
struggling, against time, to 
understand what exactly is going 
on, and so to avert catastrophe. The 
reader soon appreciates the enor
mity of this task. As Pearce says, 
" I t is all a dreadful maze in which 
new pathways that may or may not 
lead to the exit are found with 
bewildering frequency.'' Indeed, 
there are currently 186 scientific 
hypotheses to account for what is 
happening to Germany's trees, and 
in Britain the Forestry Commission 
still refuses to accept that acid rain 
is a cause of the damage suffered by 
British trees. 

The reader of Pearce's book will 
set it down assured of the com
plexity of its subject. It would seem 
to fall almost entirely within the 
province of the scientists on the one 
hand, to agree on a diagnosis, and 
governments on the other—to imple
ment whatever measures the scien
tists recommend. There is little for 
us to do save to encourage the 
scientists in their efforts, and to 
exhort governments not to drag 
their feet. And yet, one can have the 

disconcerting sense that the 
problem is far bigger than anything 
scientists and politicians can deal 
with. "Short of putting a plug in 
every chimney and exhaust pipe" 
says Pearce, "nobody can predict 
with certainty the effect of reducing 
one pollutant." 

It is hard to imagine a greater 
contrast of approach between Acid 
Rain and Bockemuhl's Dying 
Forests: large, half-empty pages 
carrying just a few sentences alter
nate, not with the clamour of scien
tists battling in their laboratories, 
but with the rich silence of beautiful 
watercolour pictures painted by 
Bockemuhl himself. Each picture 
invites the reader to appreciate the 
subtle qualitites of different land
scapes which it is all too easy, in our 
haste to think causally, not to 
notice. 

I f the trees are dying, 
the crisis is not s imply 

4 4 out there". I t is a 
crisis in consciousness. 

Bockemuhl is a scientist in a new 
style. While acknowledging the 
importance of pinpointing the causal 
mechanisms surrounding the death 
of trees, he sees causal thinking 
itself as a major part of the problem. 
If the trees are dying, the crisis is 
not simply "out there". The eager
ness with which we fall upon acid 
rain as the culprit, or if not acid rain 
then the recalcitrant C E G B , or if 
not the C E G B then the govern
ment—for failing to do any
thing—betrays a type of thinking 
that is a great temptation to us all. 
If we can find someone or something 
out there to hang the blame on, our 
anxiety is much alleviated; we once 
again feel secure in our view of the 
world—the problem is not 
essentially ours. 

Bockemuhl's book is subtitled "a 
crisis in consciousness". The decline 
in the vitality of Europe's forests 
must be seen in the context of our 
whole way of relating to the natural 
environment, which is determined 
almost exclusively by economic 
values. The regimented lines of trees 
in monocultural plantations, and 
likewise the monotony of huge 
single-crop fields with their straight-
line boundaries and right-angled 
corners, are both equally an exter-
nalisation of a certain mode of con
sciousness. As business men, forest
ers and farmers are concerned to 
maximise production, not beauty. 
But are we right to assume that 

there is no connection between the 
beauty of a place and its vitality? 
While the monocultural plantations 
are stricken by disease, and while 
farmers are only able to maintain 
yields by saturating their crops with 
artificial fertilisers and poisonous 
sprays, such a question is not as 
irrelevant as it might have seemed 
forty years ago. 

Variety of species and habitats, 
individuality of landscape rather 
than monotonous anonymity, 
organic methods of cultivation 
together result in a healthy environ
ment which also appeals to our sense 
of beauty. Their opposites give rise 
to sickness and ugliness. Bockemuhl 
urges us to cultivate a 
consciousness attentive to what 
used to be called "the spirit of a 
place". The spirit of a place is the 
"whole" which permeates and 
unites the individual landscape 
features, habitats and species into a 
living community. By working more 
closely with this inner, aesthetic 
dimension of the "outer" world, 
through developing a sense of what 
a place itself needs rather than seek
ing to impose what we want upon it, 
we can create the foundations for 
the long term health of the 
landscape. In other words, a healthy 
landscape is one in which a correct 
balance is achieved, appropriate to 
the place itself, of the different 
living elements that compose it. In 
working towards the creation of 
such balanced and individuated 
landscapes, on no matter what 
scale—be it a huge estate or a small 
garden—we engender new healing 
forces in nature. 

I would emphasise, though, that 
Bockemuhl is not suggesting that 
the efforts of scientists investigat
ing forest death are all in vain. Of 
course scientific research is 
necessary, political action is necess
ary: the government must legislate! 
But at the same time such a crisis as 
this is an opportunity missed, unless 
it stirs us to break out of the 
dualistic, mechanistic ways of 
thinking to which we are so prone. 
Unless we develop a more participa
tive mode of knowing and working 
with nature, unless we whole
heartedly stand behind the holistic 
view of the world to which many of 
us pay lip-service, and take courage 
to affirm in practice the existential 
priority of the whole, no efforts of 
scientists and politicians will 
prevent the metaphysical wasteland 
of today becoming the environ
mental wasteland we walk in 
tomorrow. A new consciousness is 
needed, and I recommend 
Bockemuhl's book to all who are 
striving to develop it. 

Jeremy Naydler 
Oxford 
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Letters 
For Evidence read Evasion 

D e a r Sirs, 
T h e l e t t e r f r o m P r o f e s s o r J a c k s o n ( V o l 

17, N o 2/3,) r e v e a l s h o w a l e a d i n g 
p r o p o n e n t o f f l u o r i d a t i o n e v a d e s t h e 
s c i e n t i f i c e v i d e n c e a g a i n s t h i s p o s i t i o n 
a n d i n s t e a d r e l i e s u p o n e m p t y r h e t o r i c . 
F o r e x a m p l e , o n t h e h e a l t h h a z a r d s o f 
f l u o r i d a t i o n : 
• H e i g n o r e s t h e p a p e r s c i t e d b y D r 

P h i l i p S u t t o n a n d m e 1 w h i c h r e p o r t 
s k e l e t a l f l u o r o s i s i n I n d i a at 1.2— 
1 . 3 p p m f l u o r i d e , i n Q a t a r a t 
0 . 8 — 3 . 5 p p m a n d i n J a p a n at 1 — 5 p p m : 

• H e i g n o r e s t h e p u b l i s h e d e v i d e n c e w e 
c i t e d , w h i c h i n c l u d e s a d o u b l e - b l i n d 
t r i a l i n H o l l a n d a n d a b l i n d s t u d y i n 
t h e U S A , r e p o r t i n g h y p e r s e n s i t i v i t y , 
i n t o l l e r a n c e a n d a l l e r g y at l p p m i n 
w a t e r o r l m g p e r d a y f l u o r i d e i n 
t a b l e t s : 

• H e c o n f u s e s , d e n t a l m o t t l i n g , w h i c h 
h e m u s t k n o w c a n h a v e m a n y causes, 
w i t h a s p e c i f i c t y p e o f d e n t a l m o t t l i n g 
k n o w n as d e n t a l f l u o r o s i s , w h i c h is 
c a u s e d o n l y b y f l u o r i d e . 

H i s a r g u m e n t t h a t f l u o r i d a t i o n is safe, 
w h i c h seems t o b e p i t c h e d at t h e l e v e l o f 
p r i m a r y s c h o o l c h i l d r e n , is t h a t 

" t h e r e has b e e n n o e v i d e n c e o f i l l 
h e a l t h d u e t o f l u o r i d a t i o n a f t e r o v e r 
4 0 y e a r s ' e x p e r i e n c e i n G r a n d Rapids , 
U S A . I f t h e r e h a d b e e n , t h e h e a l t h 
a u t h o r i t i e s w o u l d h a v e v e t o e d f l u o r i 
d a t i o n y e a r s a g o . " 

B u t h e o m i t s t o m e n t i o n t h a t t h e r e 
h a v e b e e n n o p u b l i s h e d s c i e n t i f i c s t u d i e s 
t o l o o k s p e c i f i c a l l y f o r s k e l e t a l f l u o r o s i s 
o r i n t o l e r a n c e / h y p e r s e n s i t i v i t y i n 
G r a n d Rapids . 

H e a l t h a u t h o r i t i e s i n m a n y c o u n t r i e s 
h a v e p e r m i t t e d a n d e v e n e n c o u r a g e d t h e 
w i d e s p r e a d u s e o f m a n y d a n g e r o u s 
c h e m i c a l a n d p h y s i c a l a g e n t s f o r 
decades a f t e r t h e i r d a n g e r has b e e n 
w i d e l y r e v e a l e d . A s b e s t o s is j u s t o n e 
n o t o r i o u s e x a m p l e . C h l o r o f o r m , a 
k n o w n c a r c i n o g e n , u s e d t o b e a d d e d t o 
t o o t h p a s t e t o g i v e i t t h a t ' f r e s h t i n g l e ' . 
D i d P r o f e s s o r J a c k s o n u t t e r a n y p r o t e s t 
t h e n ? I n A u s t r a l i a , fruit-flavoured 
f l u o r i d e t o o t h p a s t e i s s t i l l o n s a l e . 
C o n c e r n e d c o n s u m e r s a r e p o i n t i n g o u t 
t h a t , i f a y o u n g c h i l d c o n s u m e d a w h o l e 
t u b e , h e o r she w o u l d r e c e i v e a b o u t 
l O O m g f l u o r i d e , a t o x i c dose b y a n y 
s t a n d a r d . B u t t h e p r o p o n e n t s o f f l u o r i 
d a t i o n a n d f l u o r i d e t o o t h p a s t e r e m a i n 
s i l e n t . 

O n t h e a l l e g e d e n o r m o u s b e n e f i t s o f 
f l u o r i d a t i o n , P r o f e s s o r J a c k s o n i g n o r e s 
t h e e v i d e n c e 2 t h a t t h e r e h a v e b e e n v e r y 
l a r g e r e d u c t i o n s i n t o o t h d e c a y , w h i c h 
c a n n o t h a v e b e e n c a u s e d b y f l u o r i 
d a t i o n , i n b o t h u n f l u o r i d a t e d a n d f l u o r i 
d a t e d p a r t s o f t h e d e v e l o p e d w o r l d . H e 

does n o t d e n y t h a t t h e e a r l y s t u d i e s 
w h i c h l e d t o t h e b e l i e f o f e n o r m o u s 
b e n e f i t s w e r e b a d l y d e s i g n e d , b u t m a n 
ages t o c r e a t e t h e i m p r e s s i o n , w i t h o u t 
a c t u a l l y c i t i n g a s i n g l e p a p e r , t h a t t h e r e 
is n o w " a h o s t o f (better?) s t u d i e s " . " W e 
d o n o t h a v e t o r e l y o n t h e r e s e a r c h e r s o f 
y e s t e r y e a r , " h e says. U n f o r t u n a t e l y , I 
a m s t i l l t r y i n g t o f i n d a s i n g l e p r o p e r l y -
c o n t r o l l e d , b l i n d f l u o r i d a t i o n t r i a l i n 
w h i c h t h e tes t a n d c o n t r o l p o p u l a t i o n s 
are s i m i l a r a n d w e r e c h o s e n r a n d o m l y . 

P r o f e s s o r J a c k s o n ' s o w n 1974 a n d 
1983 s t u d i e s o f f l u o r i d a t i o n at A n g l e s e y , 
o f t e n c i t e d b y o t h e r p r o p o n e n t s o f 
f l u o r i d a t i o n , a r e n o t g o o d m o d e l s o f h o w 
t o d e s i g n a s t u d y . T h e y h a v e n o g e n u i n e 
c o n t r o l p o p u l a t i o n , s i n c e t h e 
u n f l u o r i d a t e d g r o u p w a s : 

• c h o s e n n o n - r a n d o m l y ; 
• c h o s e n 19 y e a r s a f t e r f l u o r i d a t i o n 

c o m m e n c e d i n A n g l e s e y ; 
• d r a w n f r o m t o w n s , w h i l e t h e 

f l u o r i d a t e d g r o u p w a s m a i n l y 
r u r a l . ( E v e n w h e n f l u o r i d e l e v e l s 
a r e t h e same, t h e p r e v a l a n c e o f 
t o o t h d e c a y c a n v a r y d r a m a t i c a l l y 
b e t w e e n p o p u l a t i o n s w i t h d i f f e r 
e n t g e o g r a p h i c a n d s o c i o 
e c o n o m i c c h a r a c t e r i s t i c s . ) 

The Ecologist 
Incorporating Mazingira vom6no8 1986 t210 

F L U O R I D A T I O N : A r c w e p u t t i n g 
p o i s o n i n o u r d r i n k i n g w a t e r ? 

I n f a c t , t h e o r i g i n a l s t u d y o f 
f l u o r i d a t i o n i n A n g l e s e y , p u b l i s h e d b y 
t h e D e p a r t m e n t o f H e a l t h a n d Soc ia l 
S e c u r i t y , S c o t t i s h O f f i c e , i n 1969 , w a s 
b e t t e r d e s i g n e d t h a n t h e m o r e r e c e n t 
s t u d i e s . T h e tes t a n d c o n t r o l areas w e r e 
l o c a t e d o n t h e same i s l a n d , a d j a c e n t t o 
e a c h o t h e r , a n d b o t h h a d t h e same r u r a l 
c h a r a c t e r . D e n t a l e x a m i n a t i o n s c o m 
m e n c e d w i t h f l u o r i d a t i o n a n d a g e n u i n e 
l o n g i t u d i n a l ( i e , t i m e - d e p e n d e n t ) 
c o n t r o l l e d t r i a l w a s p e r f o r m e d . T h e 
r e s u l t s a f t e r 11 y e a r s o f f l u o r i d a t i o n : 
c h i l d r e n i n t h e f l u o r i d a t e d a r e a h a d o n 
a v e r a g e o n l y o n e less f i l l i n g t h a n t h e i r 
c o u n t e r p a r t s o f t h e same age i n t h e 
u n f l u o r i d a t e d r e g i o n . 

P r o f e s s o r J a c k s o n c a t a l o g u e s s o m e o f 
t h e a l l e g e d s u c c e s s e s o f t h e p r o -
f l u o r i d a t i o n i s t s . B u t t h e s e c a n b e 
i n t e r p r e t e d i n t e r m s o f t h e d e n t a l -
m e d i c a l p o w e r s t r u c t u r e i n t h e U K , U S A 
a n d A u s t r a l i a . 3 F l u o r i d a t i o n is i m p o s e d 
i n t h e s e c o u n t r i e s b y a s m a l l e l i t e s w h o 
si t at o r n e a r t h e t o p o f t h e e n d o r s i n g 
b o d i e s : t h e d e n t a l a n d m e d i c a l associa
t i o n s , t h e B r i t i s h R o y a l C o l l e g e o f 
P h y s i c i a n s , t h e U K P u b l i c H e a l t h S e r v i c e 

a n d t h e A u s t r a l i a n N a t i o n a l H e a l t h & 
M e d i c a l R e s e a r c h C o u n c i l . 

T h e s e e l i t e s t r y t o d i s c o u r a g e p u b l i c 
a n d s c i e n t i f i c d e b a t e . I f i t does o c c u r , 
t h e y a t t e m p t t o t r i v i a l i s e i t , o r t o 
p r e e m p t i t b y w e i g h t o f t h e i r o w n a u t h o 
r i t y . A s P r o f e s s o r J a c k s o n d e m o n s t r a t e s 
i n h i s l e t t e r , t h e l e a d i n g p r o p o n e n t s 
m a k e n o g e n u i n e a t t e m p t t o a n s w e r t h e 
s c i e n t i f i c a r g u m e n t s o f t h e o p p o n e n t s . 
N o a m o u n t o f e v i d e n c e w i l l c h a n g e t h e i r 
m i n d s . F o r decades t h e y h a v e a d v i s e d 
g o v e r n m e n t s t h a t f l u o r i d a t i o n is t o t a l l y 
safe a n d e n o r m o u s l y e f f e c t i v e . W h a t 
w o u l d h a p p e n t o t h e i r p o w e r a n d 
i n f l u e n c e i f t h e y c o n c e d e d t h a t t h e y 
w e r e m i s t a k e n ? A n d t h e n , t h e y a n d t h e 
g o v e r n m e n t s t h e y a d v i s e m i g h t a c t u a l l y 
h a v e t o d o s o m e t h i n g o f s u b s t a n c e a b o u t 
t h e t o o t h - r o t t i n g j u n k f o o d w h i c h f i l l s 
t h e s h e l v e s o f o u r s u p e r m a r k e t s . 3 

U l t i m a t e l y , i t is p r e s s u r e f r o m a n 
i n f o r m e d p u b l i c w h i c h w i l l t e r m i n a t e 
f l u o r i d a t i o n , as i t has a l r e a d y d o n e i n 
H o l l a n d , a n d is b e g i n n i n g t o d o i n N e w 
Z e a l a n d . 

Y o u r s f a i t h f u l l y , 
Mark Diesendorf 
Australian National University, 
Canberra 
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Commercially inspired Science 
D e a r Sir, 

H i p p o c r a t e s o f Cos , (460 B C — 3 7 7 BC) 
r e c o g n i s e d t h e t h r e a t t o h u m a n i t y f r o m 
l e a d i n t o x i c a t i o n . 

N o w t w o t h o u s a n d y e a r s o n , i n J u n e 
1987, t h e s e l f - s t y l e d " m o s t p r e s t i g i o u s 
m e d i c a l r e s e a r c h b o d y i n A u s t r a l i a " , 
T h e N a t i o n a l H e a l t h a n d M e d i c a l 
R e s e a r c h C o u n c i l h a s r e v e r s e d i t s 
p r e v i o u s o p i n i o n f r o m " r e c o m m e n d a 
t i o n s t h a t l o w doses w e r e h a r m l e s s " t o 
t h e b e l i e f t h a t " t h e r e is n o t h r e s h o l d 
l e v e l b e l o w w h i c h l e a d h a d n o t o x i c 
e f f e c t " . 

R e m o v a l o f l e a d a d d i t i v e s f r o m a 
n u m b e r o f c o m m o n p r o d u c t s , n o t a b l y 
p e t r o l , m e a n s t h a t g o v e r n m e n t s n o 
l o n g e r h a v e t o massage t h e h i p - p o c k e t 
n e r v e o f c o m m e r c e a n d i n d u s t r y ( o i l 
i n d u s t r y p a r t i c u l a r l y ) a n d t h u s has 
p e r m i t t e d t h i s s u d d e n o p p o r t u n e d i s p l a y 
o f s c i e n t i f i c b r i l l i a n c e a n d c i v i c i n t e g r i t y 
i m m e d i a t e l y p r i o r t o a g e n e r a l e l e c t i o n . 

I t t o o k a c e n t u r y o f ' s t i r r i n g ' b y t h o s e 
w h o o p p o s e d t h e p r e v a l e n c e o f asbestos 
i n o u r e n v i r o n m e n t t o h a v e t h e i r a r g u 
m e n t a n d l o g i c , d i s p a r a g e d b y t h e 
i n d u s t r y a n d i t s p o l i t i c a l c r o n i e s , r e c e i v e 
a t t e n t i o n . A t t e n t i o n , i f e a r l i e r a f f o r d e d , 
w o u l d h a v e s a v e d u n t o l d a n g u i s h a n d 
d e a t h f r o m , i n t e r a l i a , asbestosis a n d 
m e s o t h e l i o m a . A t t e n t i o n w a s g i v e n , i n 
t h e f i n a l a n a l y s i s , o n l y as a r e s u l t o f c o m 
p e n d i o u s , i m p e n d i n g d a m a g e c l a i m s . 

T h i s w r i t e r w a r n e d t h e R o y a l C o m m i s 
s i o n e r i n v e s t i g a t i n g t h e h e a l t h e f f e c t s o f 
A g e n t O r a n g e , o n p a g e 8 o f h i s 
s u b m i s s i o n , as f o l l o w s : - " I n t h i s 
C o m m i s s i o n , Y o u r H o n o u r w i l l b e c o n 
f r o n t e d b y t h e m o s t p r o l i f i c a n d e x p e n 
s i v e s c i e n t i f i c t r u t h t h a t m o n e y c a n 
b u y " . 

T h a t t h i s w a r n i n g w a s 
t e r r i f y i n g l y a c c u r a t e w a s e n v i n c e d b y 

The Ecologist, Vol. 17, No. 4/5, 1987 207 



t h e C o m m i s s i o n ' s u l t i m a t e f i n d i n g s b u t i t 
w a s n e v e r c o n t e m p l a t e d , i n i s s u i n g t h e 
' w a r n i n g ' , t h a t t h e " p r o l i f i c a n d e x p e n 
s i v e s c i e n t i f i c t r u t h . . . " as p u t t o t h e 
C o m m i s s i o n b y t h e m a k e r s a n d a d v o 
cates o f A g e n t O r a n g e a n d i t s ' c h e m i c a l 
f a r m i n g a i d ' i n g r e d i e n t s , w o u l d f i n d i t s 
w a y , e r r o r s a n d a l l , i n t o t h e 
C o m m i s s i o n ' s f i n a l R e p o r t . 

T h r o u g h e a c h o f y o u r a r t i c l e s c o n 
c e r n i n g f l u o r i d e s a n d f l u o r i d a t i o n (The 
Ecologist v o l 16, N o 6, 1986) r u n s t h e 
same s i n i s t e r t h r e a d o f c o m m e r c i a l l y 
i n s p i r e d s c i e n c e . F r o m T h o m a s 
O u t e r b r i d g e ' s " F l u o r i d e as I n d u s t r i a l 
W a s t e " ( g a r b a g e i n t o g o l d ) t h r o u g h 
D i e s e n d o r f a n d S u t t o n ' s " W h o p r o f i t s 
f r o m F l u o r i d a t i o n " a n d t h e " S c i e n c e o r 
S w i n d l e ? " q u e s t i o n b y C o l q u h o u n a n d 
M a n n t o D o r i s G r a n t ' s e r u d i t e p o l i t i c a l 
a n a l y s i s , t h e bas ic m o t i v a t i o n o f t h e 
f l u o r i d a t i o n i s t a n d f l u o r i d e b i a s e d 
a d m i n i s t r a t i o n s seems t o b e t h e w a s t e 
r e c y c l i n g d o l l a r o b t a i n a b l e at a n y cost i n 
h u m a n h e a l t h t e r m s , a l t h o u g h i n e a c h 
i n s t a n c e , t h e a u t h o r s h a v e b e e n m a g 
n a n i m o u s l y r e s t r a i n e d i n t h e i r c o m m e n 
t a r i e s o n o f f i c i a l a n d p r o f e s s i o n a l 
a t t i t u d e s . 

I t is d i f f i c u l t t o r e m a i n ' s c i e n t i f i c a l l y 
a l o o f w h e n a p u b l i c l y f u n d e d i n q u i r y 
i n t o f l u o r i d a t i o n b y t h e V i c t o r i a n 
( A u s t r a l i a ) State g o v e r n m e n t w a s p u b 
l i c l y b r a n d e d f r a u d u l e n t a n d a w i d e l y 
d i s t r i b u t e d 5 0 0 p a g e e x p o s e b y G l e n S.R. 
W a l k e r has n e v e r b e e n c h a l l e n g e d as t o 
t h e a c c u r a c y o f i t s p o t e n t a c c u s a t i o n s . 

D i f f i c u l t t o b e g e n e r o u s l y i m p a r t i a l 
w h e n a F e d e r a l H e a l t h b o d y p u b l i s h e s , 
w i t h p u b l i c r e v e n u e , a b o o k o n F l o u r i -
d a t i o n o f w a t e r s u p p l i e s t h a t c o n t a i n s 
2 9 0 pages i n f i c t i o n a l f a v o u r o f t h e 
c o n c e p t a n d E L E V E N L I N E S a g a i n s t . 

D i f f i c u l t t o r e m a i n g e n e r o u s a n d 
u n b i a s e d w h e n t h e N e w S o u t h W a l e s 
C a n c e r R e g i s t r y a n n o u n c e s a C o m m o n 
w e a l t h S c i e n t i f i c a n d I n d u s t r i a l R e s e a r c h 
O r g a n i s a t i o n ' s t u d y ' t h a t s h o w e d " n o 
r e l a t i o n s h i p b e t w e e n f l u o r i d a t i o n o f 
w a t e r s u p p l i e s a n d a n y f o r m o f h u m a n 
c a n c e r " w h e n n o s u c h s t u d y w a s e v e r 
e x e c u t e d o r c o n t e m p l a t e d b y t h e 
o r g a n i s a t i o n o r b y t h e sc ien t i s t s n a m e d . 

D i f f i c u l t t o be g e n e r o u s w h e n at p u b l i c 
cost , s i x m e d i c a l a n d d e n t a l profess 
i o n a l s , c o n s u l t i n g as a ' w o r k i n g p a r t y ' 
f o r t w e l v e m o n t h s t o r e v i e w f l o u r i d a -
t i o n , p r o d u c e a ' R e p o r t ' o n t h e ' f i n d i n g s ' 
y e t n o t h a v e O N E S I N G L E D O C U M E N T 
O F R E F E R E N C E D L I T E R A T U R E , N O T 
O N E M I N U T E O R R E C O R D O F 
C O N S U L T A T I O N a v a i l a b l e u n d e r t h e 
F r e e d o m o f I n f o r m a t i o n A c t , i n s u p p o r t 
o f t h e p u b l i s h e d ' f i n d i n g s ' . 

T h e s u b j e c t R e p o r t o f t h e l a s t 
p a r a g r a p h w a s e n t i t l e d Report of the 
Working Party on Fluorides in the Control 
of Dental Caries p u b l i s h e d b y t h e 
N a t i o n a l H e a l t h a n d M e d i c a l R e s e a r c h 
C o u n c i l . 

T h i s b o o k l e t is n o w w i d e l y d i s t r i b u t e d 
as t h e la tes t s c i e n t i f i c ' b i b l e ' o n f l u o r i 
d a t i o n , b o t h n a t i o n a l l y a n d i n t e r 
n a t i o n a l l y . T h e f l a w s , o m i s s i o n s , l ies , 
e r r o r s a n d p l a i n i d i o c y c o n t a i n e d i n t h i s 
g r o t e s q u e w o r k a r e t o o n u m e r o u s t o 
d e t a i l h e r e b u t a n e x a m p l e o f t h e m o r e 
u n u s u a l l y p e r i l o u s c l a i m s m a y be f o u n d 
o n page 9 h e a d e d " M u t a g e n i c i t y " i n 
w h i c h c lause (a) is a b l a t a n t l i e ; c lause (b) 
is self c o n t r a d i c t o r y a n d so i m p r e c i s e as 
t o be i r r e l e v a n t a n y w a y , a n d c lause (d) is 
b o t h a w a r n i n g t h a t m u t a g e n i c i t y m a y 
be f o u n d e l s e w h e r e ( b y o t h e r s ) t o be , i n 
f a c t , a r e s u l t o f f l u o r i d e i n g e s -
t i o n / e x p o s u r e a n d a d e c l a r a t i o n o f d i s i n 
t e r e s t b y t h e w o r k i n g p a r t y t o seek t h a t 
' f a c t ' e l s e w h e r e ! 

H o w e v e r i t is c lause (c) t h a t is t h e 

u l t i m a t e i n s c i e n t i f i c l u n a c y : - " F l u o r i d e 
is a n e n d o g e n o u s i o n o f t h e h u m a n 
o r g a n i s m " states t h i s w o r k i n g p a r t y o f 
e m i n e n t s c i e n t i s t s . 

A s t h e m a j o r i t y o f The Ecologist 
r e a d e r s w i l l k n o w , t h e t e r m 
' e n d o g e n o u s ' has b u t o n e m e a n i n g . I t is a 
s p e c i f i c t e r m m e a n i n g o r i g i n a t i n g f r o m 
w i t h i n ( the h u m a n b o d y ) . 

A l t h o u g h t h e a u g u s t w o r k i n g p a r t y 
f a i l e d t o n o m i n a t e t h e d i e t a r y s o u r c e / s 
f r o m w h i c h t h i s ' e n d o g e n o u s f l u o r i d e 
i o n ' is d e r i v e d , o n e assumes t h a t r i c e 
p u d d i n g , p e a n u t b u t t e r a n d V e g e m i t e 
s a n d w i c h e s c o u l d s e r v e e q u a l l y as w e l l 
as c a v i a r e a n d pate -de- fo i s -gras . 

S i m i l a r l y s ince t h e element f l u r o i d e is 
s c i e n t i f i c a l l y f o u n d t o b e o r i g i n a t e 
e n d o g e n o u s l y , c a n w e p e r h a p s m a n u 
f a c t u r e i n t e r n a l l y s o m e o f t h e m o r e 
e x o t i c elements, g o l d , p l a t i n u m , r a d i u m 
etc? C o u l d u n p l e a s a n t f l a t u l e n c e p r o c u r e 
u s e f u l l y v a l u a b l e gases, s u c h as a r g o n 
a n d neon? 

M o s t p u z z l i n g h o w e v e r is t h e n e e d f o r 
f l u r i d e s u p p l e m e n t a t i o n , as is a d v o c a t e d 
i n t h e same R e p o r t a n d as is r e p r e s e n t e d 
b y t a b l e t s , t o o t h p a s t e a n d f l u o r i d a t e d 
w a t e r , w h e n t h e s t u f f is m a n u f a c t u r e d 
w i t h i n t h e ' h u m a n o r g a n i s m ' , a n d i t s 
l e v e l s s y s t e m i c a l l y c o n t r o l l e d b y m e t a 
b o l i c processes o f t h a t same h u m a n 
o r g a n i s m . 

T h a t t h i s t a w d r y , e r r o n e o u s d o c u m e n t 
has f o u n d i t s w a y , v e r b a t i m , i n t o a sc ien
t i f i c j o u r n a l d e s c r i b e d as a p e e r r e v i e w 
w i t h o u t p r i o r o r s u b s e q u e n t c h a l l e n g e is 
i n d i c a t i v e o f t h e p a u c i t y o f t h e p e e r 
r e v i e w p r o c e s s a n d o f t h e a p a t h y , 
i n t e l l i g e n c e o r s e r v i t u d e o f t h e 
p r o f e s s i o n a l r e a d e r . 

C o n g r a t u l a t i o n s o n t h e s o c i e t a l a n d 
p h y s i o l o g i c a l v a l u e o f f e r e d b y The 
Ecologist. 

Y o u r s f a i t h f u l l y , 
Ian E. Stephens 
Mitcham 
Australia 

A distorted debate 

D e a r Sirs, 
I w o u l d l i k e t o c l a r i f y s o m e q u e s t i o n s 

r a i s e d b y L a c h l a n M c C a w , W e s t e r n 
A u s t r a l i a , o n N i c h o l a s H i l d y a r d ' s r e v i e w 
o f a b o o k b y S h i v a a n d B a n d y o p a d h y a y 
a b o u t e u c a l y p t s p l a n t a t i o n s i n I n d i a 
( l e t t e r t o The Ecologist, V o l 17, N o 2/3, 
1987) . W h e n I w a s i n I n d i a , m y f r i e n d 
D a k s h i n a M u r t h y a n d m y s e l f d i d a n 
a r t i c l e o n t h e W o r l d B a n k a i d e d 'Soc ia l 
F o r e s t r y P r o g r a m m e ' i n K a r n a t a k a , 
I n d i a , f o r t h e I n d i a n E x p r e s s n e w s p a p e r . 
W e t r i e d t o s h o w t h a t t h e c l a i m s o f s o c i a l 
f o r e s t r y w e r e n o t b e i n g m e t b y 
e u c a l y p t s a n d w e r e i n f a c t a c t i n g a g a i n s t 
i t . W e also p o i n t e d o u t s o m e o f t h e 
p o s s i b l e e c o l o g i c a l h a z a r d s o f 
e n c o u r a g i n g e u c a l y p t s m o n o c u l t u r e i n 
a n a rea w h e r e i t is n o t a n a t i v e species. 
T h e f o r e s t d e p a r t m e n t h o o k e d o n t o t h e 
' e c o l o g i c a l aspect ' a n d t r i e d t o r e d u c e 
t h e w h o l e issue i n t o a c o n t r o v e r s y 
b e t w e e n ' p r o - e u c a l y p t i a n s ' a n d ' a n t i -
e u c a l y p t i a n s ' ; p r o j e c t i n g us as p e o p l e 
w h o h a t e d t h e species o f e u c a l y p t s . T h u s 
t h e d e b a t e w a s d i s t o r t e d i n t o a v e r y 
n a r r o w p h y s i c a l a n a l y s i s o f t h e b e n e f i t s 
a n d d r a w b a c k s o f e u c a l y p t s . B u t t h e r e a l 
issues a r e m u c h b r o a d e r . Some o f t h e 
s o c i o - e c o n o m i c e f f e c t s a r e o u t l i n e d i n 
The Ecologist i t s e l f ( i n t h e o p e n l e t t e r t o 
t h e W o r l d B a n k P r e s i d e n t ) . T h e 
i n t e r e s t i n g aspect i n K a r n a t a k a w a s t h a t 
a m a j o r f i b r e i n d u s t r y w a s b e i n g s u p p l i e d 
e u c a l y p t s at a v e r y s u b s i d i s e d r a t e b y t h e 

State g o v e r n m e n t . T h e i d e a o f s u p p l y i n g 
f r e e s a p l i n g s o f e u c a l y p t s m i g h t h a v e 
b e e n t o b r i n g d o w n t h e o p e n m a r k e t 
p r i c e ( w h i c h w a s q u i t e h i g h ) . A l s o , e v e n 
t h o u g h t h e p o l i c y w a s t h a t i t w i l l b e 
p l a n t e d o n l y i n d e g r a d e d l a n d , w e f o u n d 
t h a t i t w a s b e i n g e n c o u r a g e d i n areas o f 
h i g h r a i n f a l l a n d w a s a c t i v e l y r e p l a c i n g 
f o o d c r o p s . W h a t e v e r b e n e f i t s e u c a l y p t s 
h a d w e n t t o t h e n e a r b y u r b a n c e n t r e -
B a n g a l o r e , a n d n o t t h e n e e d s o f t h e l o c a l 
p e o p l e ( u n d o u b t e d l y t h e r i c h f a r m e r s 
b e n e f i t e d , t h o u g h — t h e y n o l o n g e r h a d 
t o h i r e a g r i c u l t u r a l l a b o u r e r s a n d p a y 
m i n i m u m wages ! ) . O n e o f t h e l o c a l 
f a r m e r s t o l d us v e r y a p t l y t h a t i t w a s n o 
s o c i a l f o r e s t r y b u t i n d u s t r i a l f o r e s t r y . 
So, e v e n i f i t w a s c o n c l u s i v e l y p r o v e d 
t h a t t h e p a r t i c u l a r species o f e u c a l y p t s 
t h a t w a s b e i n g p r o m o t e d h a d n o 
a d v e r s e e f f e c t o n t h e p h y s i c a l e n v i r o n 
m e n t , i t s t i l l does n o t m e a n t h a t i t s h o u l d 
be e n c o u r a g e d , e s p e c i a l l y at t h e cost o f 
o t h e r n a t i v e species . 

Y o u r s f a i t h f u l l y , 
Anantha M.G. Prasad, 
Miami University, 
Ohio, USA 

Support fo Indian 
Communities 

D e a r Sirs, 
L e t m e please m a k e s o m e c o m m e n t s o n 

D a v e T r e e c e ' s a r t i c l e " B r a z i l ' s G r e a t e r 
Cara jas P r o g r a m m e " , p u b l i s h e d i n The 
Ecologist, V o l 17, N o 2/3, 1987 . 

F i r s t o f a l l , i t is v e r y i m p o r t a n t n o t t o 
c o n f u s e t h e G r e a t e r C a r a j a s P r o g r a m m e 
(a v a s t p r o j e c t u n d e r w a y b y t h e B r a z i l i a n 
g o v e r n m e n t ) w i t h t h e C a r a j a s I r o n O r e 
P r o j e c t (a h u g e m i n i n g u n d e r t a k i n g 
w h i c h is b e i n g c a r r i e d o u t b y t h i s 
c o m p a n y ) . 

I n f a c t , t h e C a r a j a s I r o n O r e P r o j e c t 
has b e e n r e c o g n i s e d w o r l d - w i d e as a 
s e r i o u s a n d c a r e f u l l y m a n a g e d p r o j e c t , 
i n t e r m s o f b o t h h u m a n a n d n a t u r a l 
e n v i r o n m e n t a l c o n c e r n s , a l t h o u g h i t has 
b e e n s u f f e r i n g f r o m s o m e e x t e r n a l i t i e s , 
m a n y o f t h e m d e r i v e d f r o m t h e G r e a t e r 
Cara jas P r o g r a m m e a c t i v i t i e s , s u c h as 
c h a r c o a l - b a s e d p i g i r o n i n d u s t r i e s , g o l d 
m i n i n g , a n d o t h e r s . 

O n t h e o t h e r h a n d , i n m y p o s i t i o n o f 
m a n a g e r o f t h e C V R D / F u n a i a g r e e m e n t , 
I m u s t assert t h a t i t is n o t t r u e t h a t t h e 
p r o g r a m m e o f " S u p p o r t f o r t h e I n d i a n 
C o m m u n i t i e s " has n o t s p e n t a n y m o n e y 
f o r s e c u r i n g t h e I n d i a n s ' l a n d s also t h a t i t 
e n d e d i n J u n e 1987 . A s u p p l e m e n t a r y 
a g r e e m e n t has b e e n s i g n e d b y C V R D 
a n d F u n a i ( B r a z i l i a n g o v e r n m e n t o f f i c e r s 
f o r I n d i a n s u p p o r t ) i n o r d e r t o k e e p o n 
ass i s t ing t h e i n d i g e n o u s c o m m u n i t i e s o f 
t h e Cara jas r e g i o n , e s p e c i a l l y i n l a n d 
d e m a r c a t i o n a n d h e a l t h , w h i c h are i t s 
p r i o r i t i e s f r o m n o w o n . 

Y o u r s f a i t h f u l l y , 
Maria de Lourdes Davies de Freitas 
Companhia Vale do Rio Doce, 
Rio de Janeiro 
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Class i f ied 
M I S C E L L A N E O U S 

SOLAR PANELS. We can recommend a good 
quality solar water-heating system, supplied 
and installed by a reliable and efficient 
company. For more information phone Roger 
or Diane (0652) 680507. 

AGRICULTURALIST on second volunteer 
tour w o u l d like to f i n d sponsor for an external 
MSc. in Agricultural Development through the 
University of London. Sincere and dedicated 
to development. More information Jeremy 
Cole I .V.S. N C , Box 24, Shurugwi , Zimbabwe. 

FLAT OFFERED for winter months central 
France. Deep country, wi ldl i fe region, la 
Brenne. Small rent, h i g h heating bills, car 
essential. Three rooms and kitchen. Furn
i s h e d . References r e q u i r e d . Comtesse 
d'Harcourt , Saugoult, Vendoeuvres, 36500, 
Buzancais. 

PEOPLE C H A N N E L L I N G S U N L I G H T live i n 
perfect ecological balance and thrive. Curious? 
Send SASE to Waters, FOB 706-EC, Tr inidad 
C A 95570, USA. 

ECOLOGY M I N D E D BES C O M P A N Y , Sailing 
Ships and Publishing, requires further in 
vestment. Details f rom Gramerley, Ball H i l l , 
Hart land, Devon EX39 6BX. 

We are "dependent on the harmonious and 
beneficient forces of the Cosmos". IChing. See 
your Cosmic alignment i n your Astrological 
Chart w i t h interpretation on postal cassette. 
Ring 0803 863092 or send SAE June Posey, 
York House, Ashburton Road, Totnes, Devon 
TQ9 5JU. 

S U P P O R T I V E C O U N S E L L I N G 

Supportive counselling by experienced 
Analytical Therapist. Help offered i n 
the resolution of inner conflicts and the 
d e v e l o p m e n t of s e l f - g e n e r a t i v e 
potential, i n either individual or group 
settings. Telephone 01-372 5101. 

MILFORD H A V E N ENERGY PARK 
A new company called Energy Parks (UK) L t d 
has just been formed to bui ld the UK's first 
renewable energy power station on a derelict 
oil refinery site on the shore of M i l f o r d Haven 
i n Wales. The planned Energy Park w i l l be 
s e l f - c o n t a i n e d a n d p o l l u t i o n - f r e e , i n 
corporating a wind- farm, a micro-CHP unit , a 
unique sea water pumped-storage scheme, 
photovoltaic arrays, wave-power devices, 
energy crop p l a n t a t i o n s a n d methane 
digesters. 

Energy Parks (UK) L t d has evolved a unique 
business structure involv ing the purchase of 
on-site electricity f r o m seven " s u p p l i e r 
companies" for resale to the gr id . The project 
needs O V 2 mi l l ion , to be raised for the most 
part through share issues. For further i n 
formation contact project coordinator Dr Brian 
John, Trefelin, C i l g w y n , N e w p o r t , Dyfed 
SA42 0 Q N (Tel: 0239-820470). 

P U B L I C A T I O N S 

GREEN C O U N C I L L O R ' S G A Z E T T E - a news
letter which aims to help local councillors w h o 
identify w i t h Green political ideas. Further 
information can be obtained f rom: National 
Co-ordinator, Mrs M o l l y Stiles, 91, K i n g 
Street, N o r w i c h , Norfo lk NR1 1PH. 

Congratulations on the successful first six-
issues year of GREEN TEACHER. This period
ical is available on subscriptions (£10) or details 
f rom Green Teacher, 22 Heol Pentrerhedyn, 
Machynlleth, Powys, SY20 8 D N . 

N A T I O N A L GREEN PARTY NEWSLETTER 6 
x yr. $25.00 cheques payable to Green Party 
PO 127, Downers Grove, IL 60515 USA. Tel. 
312-303-5996. 

A L L BOOKSHOP SERVICES are readily and 
reasonably available from S C A R T H I N Books 
of Cromford, Derbyshire—a safe house for en
dangered species of people. N e w books mailed 
to order (account in USA), elusive books 
searched for (50p in stamps per title), good 
books and music purchased at fair and 
informed valuations. Our bookshop, new and 
second-hand and music room are a treat to 
browse i n , always open 10-1.30, 2.30-6 week
days (2-6 Sundays), telephone 0629-82-3272. 

S I T U A T I O N S V A C A N T 

C O R N W A L L TRUST FOR NATURE C O N 
SERVATION have the fo l lowing vacancies: 
Conservation Assistants—to survey and record 
the semi-natural vegetation of the River 
Camel, liase w i t h landowners and i n f o r m 
them of the nature conservation value of the 
area, to conduct detailed habitat surveys. 
Report w r i t i n g and mapping w i l l be required. 
If y o u have a degree or equivalent i n en
vironmental science, ecology, geography or 
are a keen naturalist, then this could be the job 
for you . O w n transport essential. 
Data Management Assistants (Marine)—To 
collate information held at the Biological 
Records Uni t and other sources, and then 
devise and implement a programme of inter-
tidal survey w o r k for the stretches of the 
coastline where existing information is scarce 
or non-existent. Applicants w i l l have a degree 
or equivalent i n e n v i r o n m e n t a l science 
coupled w i t h a keen interest in the marine 
environment. Experience of inter-tidal survey 
work w o u l d be a distinct advantage. Must be 
able to work methodically and produce clear 
reports o n f i e ld w o r k . O w n transport 
preferred. 
A l l posts are part-time (24 hours) £64.32 per 
week. For further details please contact 
A n d r e w Brown, Dairy Cottage, Trelissick, 
Feock, Truro, Cornwall TR3 6QL. 

D I A R Y D A T E S 

T H E I N T E R N A T I O N A L C H E M I C A L 
INDUSTRY C O N F E R E N C E - M a n a g i n g into 
the Future—3-5 February 1988, Z u r i c h , 
Switzerland. Details f rom The Customer 
Service Dept. Management Centre Europe, 
Postbus 95, NL-3417 , Z H M o n t f o o r t , 
Netherlands. 

ENVIROSOFT 88—2nd International Con
ference on Development and Applicat ion of 
Computer Techniques to E n v i r o n m e n t a l 
S tudies . Por to Carras, Greece, 27-29 
September 1988. For further information 
please contact: Liz N e w m a n , Computational 
Mechanics Institute, Ashurst Lodge, Ashurst, 
Southampton, S04 2AA, Tel (042129) 3223. 

Weekend Courses for 1987/88 at the Centre for 
A l t e r n a t i v e T e c h n o l o g y i n c l u d e Black-
smithing, Solar Collectors and Systems, L o w 
Energy Bui ld ings , W i n d p o w e r , Organic 
Gardening, Healing Herbs and many more 
subjects. For information wri te to: Lesley 
Bradnam, Centre for Alternative Technology, 
Machynlleth, Powys, Wales SY20 9AZ or Tel. 
0654 2400. 

The Inst i tut ion of Environmental Science has 
the fo l lowing open evening meetings for en
vironmental practitioners: 

January 5th 1988, 'The Realities of 
Environmental Planning i n a Commercial 
Organisa t ion ' by Pat Weather i l t , Chief 
E n v i r o n m e n t a l P l a n n e r B r i t i s h Gas 
Corporation. Are environmental planners 
constrained, are they subject to conflicts and 
tensions, are they seen as a help or a 
hindrance? 

February 2nd 1988, "The Workings of the 
Royal Commission on Environmental Pol
l u t i o n ' by Graham Fuller, Secretary of the 
RCEP. H o w does the RECP w o r k , h o w are 
data revealed, h o w are conclusions reached, 
w h o writes the reports? 

March 1st 1988, ' C o m m o n G r o u n d between 
T o w n Planners and Environmental Prac
titioners' a joint meeting w i t h the RTPI. Repre
sentatives of the t w o organisations w i l l intro
duce a discussion on improving the relation
ships between Planners and Environmental 
Practitioners (date and venue to be confirmed). 

The VENUE for all meetings (courtesy of 
BGC) w i l l be the Commercial Gas Centre, 139 
Tottenham Court Road, London. The Centre is 
opposite Warren Street tube station. There w i l l 
be a charge of £1 per head. From 18.00 hrs to 
19.00 hrs there w i l l be an informal gathering. 
The more formal sessions w i l l start at 19.00 hrs 
and w i l l f inish not later than 20.30 hrs. 

For further information contact Roy Waller, 
preferably by 'phone, on (01) 647 5015 (day or 
evening), or wri te to h i m at:- 26, Salisbury 
Road, Carshalton, Surrey, SMS 3 H D . 

CLASSIF IED ADVERTISING 
(Pre-paid only) Send text to: 
Display £2.00 per s.c.c. Min. 3cm. Maria Parsons, Advert is ing Dept, 
Semi-display £1.40 per s.c.c. Min. 3cm. The Ecologist , 
Word rate: 20p per word. (Min. £4.00). Worthyvale Manor, 
Box Nos. £1.00 extra. Camelford, Cornwal l PL32 9TT UK. 
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