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The grouping of countries in the presentation of data is 
indicated in the appropriate places. Tne tera ’ industrial 
countries’ generally encompaeees the UN cat3goriee of developed 
market ecclno!nies and the socialist cotir?trlerl of Eastern Europe 
and the USSR. Unlase ctherwise indicated, the term ‘doveloping 
country’ refe:? to the UP grouping of developing-country market 
economies and the socialist countries of Aeia. The tarn ‘Third 
YOKId’, unlees the context implies otherwise, generally rsfera 
to tha developing-country aarke; econoniee da defined by ttie UN. 

Unlees indicated otherwiqe. tons are metric (1,000 kClogramaee, 
or 2.204.6 pounds). Dollartl are current U.S. dollars or IJ S. 
dollars for ths year epeci;ied. 
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CHAIRMAN’S FOREWORD 

“A global agenda for change” - this wan what the 
World Commiesion on Environment and Development wd6 aeked 
to formulate. It was an urgent call by the General 
A66embly of the United Nations: 

to propose long-term environmental strategies 
for achieving sustainable development by the 
year 2000 and beyond; 

to recommend ways concern for the environment 
may be translated into greater co-operation 
among developing countries and between coun ries 
at different stages of economical and eocial 
development and lead to the achievement of 
common and mutually supportive objective6 that 
tdke account of the interrelationehipe between 
people, re6ource6, environment, and development; 

to coneider ways and mean6 by which the 
international community can deal more 
eff’ _ tively with environment concerns; and 

to help define tlhared perception6 of long-term 
environmental issue6 and the appropriate effort6 
needed to deal successfully with the problem6 of 
protecting and enhancing the environment, a 
long- term agenda for actj.on during the coming 
decade6, and aspirational goal6 for the world 
community. 

When I was called upon by the Secretary-General of 
the ‘.Jnited Nations in December 1983 to eetablieh and chair 
d special, indeptslldent commiseioll to addrese this major 
challenge to the worlu community, I was acutely aware that 
this wa6 no small task and obligation, nd that my 
(Jay to day responsibilities a6 Party ledder made it seem 
plainly prohibitive. Whdt the General Aeeembly aeked for 
aleo seemed to be unrealietic and much too ambitious. At 
the 6dme time, it wa6 d clear demonstration of the 
uideepread teeling of frustration and inadequacy in the 
intern:’ 11d1 comml!nity abotit our own ability to addrees 
the vital .~:obal istlues and deal effectively with them. 

Th,i: tact is d compelling reality, and ehould not 
easily be di6misBed. Since the anewers to fundamental and 
serious Concerns are not at hand, there ie n3 alternative 
but to keep on trying to find them. 



All this was on my mind when the Secretary General 
presented me with an argument to which there wd6 no 
convincing rebuttal: No other political leader had become 
Prime Minister with a background of several year6 of 
political struggle, ndtionally and internationally, as an 
environment minister. This gave Borne hope that the 
environment was not destined to remain a side iseue in 
central, political decision making. 

In the final an.-llysis, I decided to accept the 
challenge. The chal:.enge of facing the future, and of 
safeguacding the interests of coming generations. For it 
was abundantly clear: We needed a mandate for chanqc*. 

Y * * * * 

We live in an era in the history of nation6 when 
there is greater need than ever for co-ordlnated political 
action and responsibility. The United Nation6 and its 
Secretary-General are faced with an enormous task and 
burden. Roeponeibly meeting humanity’6 god16 and 
aspirations will require the active support of us all. 

My reflections and perspective were also based on 
other important parts of my own political experience: the 
preceding work of the Brandt Commission on North-South 
issues, and the Palme Commiesion on security and 
disarmament i66Ue6, on which I servc?d. 

I was being asked to help formulate a third and 
compelling call for political action: After Brandt’s 
Programme for Survival and Common Crisis, and after 
Pnlme’s Common Security, would come Common Future. 
Thi6 was my message when Vice Chairman Mansour Khalid and 

I etarted work on the ambitious task set up by the United 
Natione. Thie report, as presented to the UN General 
Assembly in 1987, is the result of that. procese. 

* * l l l 

Perhaps our moet urgent task today is to persuade 
nation6 of the need to return to multilateraliem. The 
challenge of reconstruction after the Second World War was 

the real motivatinq power behind the eetabliehment of our 
poet-war international econc,aic system. The challenge of 
finding euetainable development path6 ought to provide the 
impetue - indeed the imperative -- for a renewed 6GarCh for 
multilateral solution6 and a restructured international 
economic syetem of co--operation. These challengee cut 
across the divide6 of national sovereignty, of linited 
strategies for economic gain, and of separated discipline6 
of science. 



After a decade and a half of a otandstill or even 
deterioration in global co-operation, I believe the time 
has come for high&. eXpeCtatiOn6. for common goals pursued 
together, for an increased political will to addross our 
common future. 

There was a time of optimism and progress in the 
1960s. w;lqc there was greater hope for a braver new world, 
and fo.: progrfissive international ideae. Colonies bleesed 
with natural iesources were becoming nations. The itreals 
of co-operation and sharing seemed to be seriously 
pursued. P‘qrsdoxically, the 1970s slid slowly into moode 
of reaction aud isolation while at the same time a Jeriee 
of UN conferences offered hope for greater co-operation on 
fia)br iesues. The 1972 UN Conference on the Human 
Environment brought the industrialized and developing 
n,ltions together to delineate the “rights’~ of the human 
family to a he.ilthy and productive environment. A string 
of such meetings followed: on the rights of people to 
adequate food, to sound housing, to safe water, to access 
to means of choosing the size of their families. 

The present decade has been marked by a retreat from 
social concerns. Scientists bring to our attention urgent 
but complex problems bearing on our very survival: a 
warming globe, threats to the Earth’s ozone layer, deserts 
coneuming egricultural land. We reepond by demanding more 
details, ant by assigning the problems to institutions ill 
equipped to cope with them. Enviror,&ental degradation, 
first seen as mainly a problem of the rich nations and a 
side effect of induetrial wealth, has become a survival 
ieeue for developing nations. It is part of the downward 
spiral nf linked ecological and economic decline in which 
many 01 the poorest nations are trapped. Despite official 
hope expressed on all sides. no trend6 identifiable today, 
no proyrammee or policies, ofr’er any real hope of 
narrowing the growing gap between rich and poor nations. 
And as part of our “development”, we have amassed weapons 
arsenal8 capable of diverting the paths that evolution has 
followed for millions of years and of creating a planet 
otr ancestors would not recognize. 

When the terms of reference of our Commission were 
originally being diecuesed in 1982, there were those who 
wanted its considerations to be limited to “environmental 
issues” only. This would have been a grave mistake. The 
environment does qot exist as a ephere separate from human 
actione. ambitiona, and needs, and attempts to defend it 
in isolation from human concerns have given the very word 
“environment ‘1 a connotation of naivety in some political 
circlee. The word “development” has also been narrowed by 
some into a very limited focus, along the line8 of “what 
poor nations should do lo become richer”, and thue again 
ie automatically dismissed by many in the international 
arena ati being a concern of epecialiste, of thoee involved 
in questions of “development assistance”. . . . 
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But the “environment” is where we all live: and 
‘Bdevelcpment” ie what we all do in attempting to improve 
our lot within that abode. The two are ineeparable. 
Further, development ieeuee muet be eeen ae crucial by the 
yolit.ical leaders who feel that their countriee have 
reacned a plateau toward6 which other nations muet 
strive. Many of the developmen: paths of the 
induetrfalized nation6 are clearly uneuetainable. And the 
development decisions of theRe countries, becauee of their 
great economic and political power, will have a profound 
effect upon the ability of all peoples to eustain human 
progreee for gcbneratione to coIne. 

Many critical survival issue6 are related to uneven 
development, poverty, and population growth. They all 
place unprecedented preesuree on the planet’s lande, 
watere, foreets, and other natural reeourcee, not leaet in 
the developing countries. The downward epirdl of poverty 
and environmental degradation is a waste of opportunitiee 
and of reeoufcee. In particular, it ie a waste of human 
reeources. These links between poverty, inequality, and 
environmental degradation formed a major theme in our 
analysis and recommendatione. What is needed now is a new 
era of economic growth growth that is fnrcc>rul and at 
the eame time eocislly and environmentally sustainable. 

Due to the ecope of our work, and to the need to 
have a wide perspective, I wae very much aware of the need 
to put together a highly qualified and influential 
political and scientific team, to constitute a truly 
independent Commission. ThiR wa8 an essential part of a 
successful process. Together, we should span the globe, 
and pull together to formulate an interdisciplinary, 
integrated approach to global concerne and our common 
future. We needed broad participation and a clear 
majority of members from developing countriefs, to reflect 
world realities. We needed people with wide experience, 
and from all political fielde, not only from environment 
OK development aB political dieciplinee, but from all 
areas of vital decision makiny that influence economic and 
eocial progrees, nationally and internationally. 

We therefore come from widely differing backgroundo: 
foreign minietere, finance and planning officials, 
policymakers in agriculture, science, and technology. 
Kany of the Commiseionere are cabinet ministers and senior 
economiets in their own natione, concerned largely with 
the affairs of thoee countries. A6 Commieeioners, 
hOweVeK, we were acting not in our national rolee but as 
individuals; and atl we worked, nationaliem and the 
artificial divides between “industrialized” and 
“developing”, between East and West, receded. In their 
place emerged a comAon concern for the planet and the 
interlocked ecological and economic threat8 with which ite 
people. inetitutione, and government6 now grapple. 

/ . . . 



During the time we met de a Commieeion, tragedies 
euch a8 the African famines. the leak at the pesticides 
factory at Dhopal, India. and the nuclear disaster at 
Chernobyl, USSR appeared to justify the grave predictions 
about the human future that were becoming commonplace 
during the mid-19806. But at public hearings we held on 
Eive continents. we also heard from the individual victims 
of more chronic, widespread dieaetere: the debt crisis, 
stagnating aid to and investment in developing countriee, 
falling commodity prices and falling personal incomee. We 
became convinced that major change6 were needed, both in 
attitudes and in the way our societies are organized. 

The question of population - of population pressute, 
of population and human rights - and the link6 between 
theee related iseuee and poverty, environment, and 
development proved to be one of the mote difficult 
concerns with which we had to etruggle. The difference8 
of perspective seemed at the outset to be unbridgeable, 
and they required a lot of thought and willingness to 
communicate acforse tt,e divides of cultures, religions, and 
regions. 

Another such concern was the whole area of 
international economic relatione. In these and in a 
number of other important aspects of our analysie and 
recommenda t ione, we were able to develop broad agreement. 

I’he fact that we all became wiser, learnt to look 
acroee cultural and historical barriers, wa8 essential. 
There were moments of deep concern and potential crieie. 
moment8 of gratitude and achievement, moments of succe68 
in building a common analyeis and perspective. The reeult 
is clearly more global, mofe realistic, more 
forward looking than any one of UB alone could have 
created. We joined the Commission with different viewe 
and perspectives, different values and beliefs, and very 
different experiencea and inaighte. After these three 
yeare of working together, travelling, lietenfng, and 
discueeing, we present a unanimous report. 

I am deeply grateful to all the Commieeionere for 
their dedication, their foresight and personal commitment 
to our common endeavour. It has been a truly wonderful 
team. The spirit. of triendship and open communication, 
the meeting of minds and the procese of learning and 
shat ing, have provided an experience of optimism, 
something of great value to all of us, and, I believe, to 
the report and ite meeeage. We hope to ehare with others 
our learning process, and all that we have experienced 
together. It is eomething that many others will have LO 
experience if global suetainable development ie to be 
achieved. 

l’he Commission has taken guidance from people in ail 
walk8 ot life. It iH to thetle people to all the peoples 
of t he wor Id that the Commission now dddreeses itself. 



In 80 doing w6 8peaK to people directly a6 well d8 to the 
inst itutione that they have established. 

The Commlseion is addreesing govetnmente. directly 
and through their various agenciee and ministriee. The 
congregation of governmente, gathered in the General 
Assembly of the United Nations, will be the main 
recipient8 of this report. 

The Commission is aleo addressing private 
enterprise, from the one-person bueiness to the great 
multinational company with a total economic turnover 
greater than tha’. of many nations, and with possibilities 
for bringing about far-reaching change6 and improvements. 

But first and foremost our message is directed 
toward8 people, whose well-being is the ultimate goal of 
all environment dnd development policiee. In particular, 
the Commiseion is addreseing the young. The world’s 
teachers will have a crucial role to play in bringing thie 
report to them. 

If we do not succeed in putting our message of 
urgency through to toddy’8 parent6 and decision makers, we 
risk undermining out children’8 fundamental right to a 
LeaIt hy, life-enhancing environment. Unless we are dble 

to translate our words into a language thdt cdn reach the 
mirids and hearts of people young and old, we shall not be 
dble to undertake the exteneive social changes needed to 
correct the course of development. 

The Commisclion hd6 completed its work. We call for 
a common endeavour and for new norm6 of behaviour at all 
level8 dnd in the intereets of all. The change8 in 
attitudee, in eocidl values, and in aspiration8 that the 
report urge8 will depend on vdst campaigns of education, 
debate and public participation. 

To this end, we appeal to “citizens” groups, t-0 
non-yovernmentdl otyanizations, to educational 
inetitutione, and to the scientific community. They have 
all played indiepensable roles in the creation of publi 
awareness and political change in I he past. They will 
play a crucial part in putting the world onto sustdindble 
development pathe, in laying the groundwork for Our Common 
Future. 

The process that produced this unanimous report 
proveli that it ie possible Lo join forces, to identify 
common yoals, and to agree on common action. Each one of 
the Commissioners would have chosen different words if 
writing the report alone. Still, we managed to agree on 
the analysis, the broad remedies, and the recommendation8 
for a tiuotaindble CcJUfse of development. 

/ . . . 
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In the final analyeis, thie is what it amounts to: 
furthering the common underetanding and common spirit of 
reeponeibility Bo clearly needed in a divided world. 

* l * * * 

Thousands of people all over the world have 
contributed to the work of the Commiseion, by intellectual 
maait6, by financial meam, and by sharing their 
experiences with UB through articulating their needs and 
demands. I am 6inCeKely grateful to everyone who has made 
such contributions. Many of their names are found in 
Annex8 2 of the K8pOKt. My particular gratitude go88 to 
Vice Chairman Mansour Khalrd, to all the other members of 
the Commission, and to Secretary General Jim MacNaill and 
hie etaff at our secretariat, 
the call of duty to aeeiet US. 

who went abOV8 and beyond 
Their enthueiasm and 

dedication kn8W no limits. I want to thank the chairmen 
and m8mb8Ke Of the Int8KgOVern8m8ntal Inter-6868fOnal 
Preparatory Committee, who CO-Operated C10681y with the 
Commiesion and provided inspiration and support. I thank 
also the Executive Director of ths Ilnited Nations 
Environment Programme, Dr. Moetafa TolLa, for his 
valuable. con:inuoue support and interest. 

Gro Harlem Brundtland 
Oslo, 20 March 1987 
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?ROn ONE EARTH TO ONE WORLD 

An Overview by the 
World Commission on Environment and Development 

1. In the middle of the 20th century, we 6aw our planet from 
space for the first time. Historians may eventually find that 
this vieion had a greater imprct on thought than did the 
Copernican revolution of the 16th century, which upset the human 
eelf-image by revealing that the Earth is not the centre of the 
univeree. From space, we see a small and fragile ball dominated 
not by human activity and edifice but by a pattern of clouds, 
oceans, greenery, and soils. Humanity’s inability to fit its 
activities into that pattern is changing planetary systems, 
fundamentally. Hany such chsngee are accompanied by 
life-threatening hazards. This new reality, from which there is 
no escape, must be recognizad - and managed. 

2; Fortunately, this new reality coincides,with moLe positive 
development6 new to this century. We can move information and 
goods faster around the globe thdn ever before: we can produce 
more food and more good6 with 1666 investment of re6ources; our 
technology and science givae us at least the potential to look 
deeper into and better undettitand natural systems. From apace, 
we can see and study the Earth as an organism whose health 
depend6 on the health of al its parts. We have the power to 
reconcile human affair6 with natural laws and to thrive in the 
proc6rr. In this our cultural and spiritual heritages can 
reinfcirce our economic interests ancl survival imperatives. 

3. This Commieeiosl believea that people can build a future 
that is aore prosperous, more just, and more secure. Our report . 
Our Comon Future is not a prediction of ever increasing 
environrental deciy, poverty, and hardehip in an ever more 
polluted world among ever decreasing resources. We see instead 
the possibility for a new eriil of economic yrowth, one thst must 
be based on policies that suetain and expand the environmental 
resource base. And we believe bUCh growth to be absolutely 
essential to relieve the great poverty that is deepening in much 
of the developing world. 

4. But the Commission’s hope for the future is conditional on 
decisive political action now tc. begin managing environmental 
resources to enuure both euetaiaable humar. progrese and human 
survival. We are not forecactinq a future; we are serving a 
notice - an urgent notice bared on the lateet and best ecientific 
evidence - that the time ha6 come to take the decisions P*qded to 
secure the re6ource6 to euetain thie and coming generaclon6. He 
do not offer a detailed blueprint for action, but instead a 
pathway by which the people6 of the world may enlarge their 
spheres of cooperation. 

/ . . . 
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I . THE GLOBAL CHALLENGE 

1. Successes and Failure6 

5. Those looking for success and eigns of hope can find many: 
infant mortality ie falling; human life expectancy is increasing: 
the proportion of the World’6 adults who can read and write ir 
climbing; the proportion of children starting school is ri6ing; 
and global food production increase6 faeter than the population 
gKOW6. 

6. But the 6ame ~roceeses that have produced these gain6 have 
given rise Lo trend6 that the planet and its people cannot long 
bear. These have traditionally been divided into failure6 of 
‘development’ and failure6 in the management of our humat, 
environment. On the development side, in terms of absolute 
number6 there are more hungry people in the world than ever 
t8f or8, and their nUmb8r6 are inCKea6ing. So are the number8 who 
cannot read or write, the number6 without safe water or safe and 
sound home6, and the number6 6hort of woodfuel with which to cook 
and warm themselves. The gap between rich and poor nation6 ie 
widening - not shrinking - and there is little pror.pect, given 
preeent trends and institutional arrangereutu, that thir procese 
will be reversed. 

7. There are also environmental trend6 that threaten Lo 
radically alter the planet, that threaten the liver of many 
epecies upon it. including the human species. Each year another 
6 million hectares of productive dryland turns into worthleee 
deeert. Over three decades, this would amount to an area roughly 
a6 large a6 Saudi Arabia. Wore than=11 million hectare6 of 
foceets are deetroyed yearly, and this. over three decadar. would 
equal an area about the eize of India. Much of Lhir forest is 
converted Lo low-grade farmland unable Lo supper; the farmers who 
settle it. In Europe, acid precipitation kill6 forertr and 
lake6 and damage6 the artietic and architectural heritage of 
nations; it mty have acidified vast tract6 of coil beyond 
reasonable hope of repair. The burning of fossil fuels puts into 
the atmoephere carbon dioxide, which is causing gradual global 
warming. Thie ‘gKe8nhOU68 effect’ may by esrly next century have 
increased average qlotal Lemperarure6 enough to shift 
agricultural production areas. raise 681 18V816 to flood coastal 
cities, and di6KUpL national economies. Other induetrial gaees 
threaten Lo deplete the planet’6 protective ozone shield Lo such 
an extent that the number of human and animal cancers vould rise 
sharply and the ocean6’ food chain would be disrupted. Industry 
and agriculture put toxic 6UbSLanC86 into the human food chain 
and into underground water table6 beyond reach of cleansing. 

8. There ha6 been a growing realization in national 
government6 and multilateral institution6 that it is lmposeible 
to separate economic development iseue6 from environment iseuee; 
many form6 of development erode the environmental reeo’ltce6 upon 
which they mu6t be based, and environmental degradation can 
undermine economic development. Poverty i6 a major cause and 
effect of global environmental problem6. IL ie therefore futile 
to attempt to deal with environmental problem6 without a broader 



perepective that encompasses the factor6 underlying world poverty 
and international inequality. 

9. These concern6 were behind the establiehment in 1983 of the 
World Commission on Environment and Development by the UN General 
Assembly . The Coamieeion 16 an independent body, linked to but 
outeide the control of government6 and the UN system. The 
Commieeion’s mandate gave it three objectives: to re-examine the 
Critical enVitOnment and development i66Ue6 and t0 formulate 
rerlistic proposal6 for dealing with them; to propose new form6 
of international cooperation on these iseue6 that will influence 
policie6 and event6 in the direction of needed Changes; and to 
raise the levels of understanding and commitment to action of 
individuale, voluntary 0rganizat;ons. tusinesees, institutes, and 
gover nment6. 

10. Through our deliberations and the testimo;ly of people at 
the public hearing6 we held on five continents, all the 
conmissioners came to focu6 on one central theme: many present 
development trend6 leave increasing number6 of people poor and 
vuInerable, while at the 6ame time degradl.lg the environment. 
How can such development serve next century’6 world of twice as 
many people relying on the same environment? Thi6 realization 
broadened our view of development. We came to 6ee it not in it6 
reetricted context of economic growth in developing countries. 
We came to Bee that a new development path wa6 required, one that 
euetained human progress not. just in a few places for a few 
year6, but for ths entire planet into the distant future. Tnu6 
‘sustatnsble development’ become6 a goal nor just for the 
‘developing’ natione, but for industrial one6 a6 well. 

2. The Interlosking Criaee 

11. Until recently, the planet wa6 a large world in which human 
activitiee and their effect6 were neatly compartmentalized within 
natione, within sector6 (energy, agriculture, trade), and within 
broad area6 of concern (environment, economics, 6orial). These 
compartments have begun to diseolve. Thie applies in particular 
to the varlou6 global ‘crisee t.hat hsve r.eized public concern. 
particularly over the past decade. These dre not. F.?ydrdte 

crises: dn environmental crisis. a development crisis, an ene r qy 

crisie. They are all one. 

12. The planet is passing through a period of dramatic growth 
and fundamental change. Our human world of 5 billion mu6t make 
room in a finite environment for another human world. The 
population could stabilize at between 8 and 14 billion eomerime 

next century, according to UN projectione. More than 90 per cent 
of the increaee Will occui in the pooreat countries. and 90 per 
cent of th?t growth in, already bursting cities. 

13. Economic activity has mclt.iplied to create a $13 trillion 
wo.-ld economy, and this could grow five o t. e 11 f  o 1 d i n t he c (.I m 1 II y 

halt century. Industrial production ha6 grown more thdn 

f  iftyfold over t.>e past. century, four.fiftt,s of this growt!l 61nr’e 
1950. Such f igUire6 ref lerr and presage pro! ound iIIIpdCt6 II~(JII t tit? 



The World Commission on Environment and Development first met 
in October 1984, and published its Report 900 days later, in 
April 1987. Over those few days: 

l The drought-triggered, environment-development crisis in 
Africa peaked, puttinq 35 million people at risk, killing 
perhaps a million. 

l A leak from a pesticides factory in Bhopal, India, killed 
more than 2,000 people and blinded and injured over 200,000 
more. 

l Liquid gas tank6 c,xploded in Mexico City, killing 1.000 and 
leaving thousands more homeless. 

* The Chernobyl nuclear reactor exploeion sent nuclear 
fallout across Europe, increasing the risks of future human 
cancers. 

* Aqricultural chemicals, solvents, and mercury flowed into 
the Rhine River during a warehouse fire in Switzerland, 
killing millions of fish a~ 1 threatening drinking water in 
the Federal Republic of Germany and the Netherlands. 

l An estimated 60 million people died of diarrhoea1 diseases 
related to unsafe drinkinq water and malnutrition; most ot 
the victims were children. 

biosphere, as the world invest6 in hOU6eS. transport, farms. and 
industries. Much of the economic qrowth pulls raw material from 
forests, soils, seas, and waterways. 

14. A mainspring of economic growth is new technoloqy, and 
while this technology offers the potential for slowing the 
dangerously rapid consumption of finite resources, it also 
entails high ri6k6, including new form6 of pollution dnd t.he 
introduction to the planet of new variations of life forms that 
could change evolutionary pathways. Meanwhi le, the industries 
most heavily reliant on environmental recources and mo6t heavily 
polluting are growing most rapidly in the developing world, where 
there is both more urgency for growth and less capacity to 
minimize damaging side effects. 

15 * The62 rela’:ed changes have locked the global economy and 
global ecology together in new ways. We have in the past been 
concerned about the impacts of economic qrowth upon the 
environment. We are now forced to concern ourselves with the 
impacts of ecological stress - degraddtion of soils, wdter 
reqimes, atmosphere. and forests upon our economic prospects. 

We have in the more recent past been forced to face up to d sharp 
increase in economic interdependence among nat ions. Wt are now 
forced to accustom ourselves to an accelerating ecoloqlcal 
interdependence among nations. Ecology and economy dre bectiming 
ever more interwoven locally, reqionally, nationally, and 
qlobally int 0 a 6edmlc66 net of cau6e6 and eftert6. 



16. Impoverishin the local resource bre@ cr impoverish wider 
afea8: deforestation by highland farmers catrues flooding on 
lowland farms; factory pollution robs local fioheracn of their 
catch. Such grim local cycles now operate nationally and 
rwgionally. Dryland degradation sends environmental refugees In 
their millions acfoes national borders. Deforestation in Latin 
America and Asia is caueing more floods. and more deetructive 
floods, in downhill, downstream nations. Acid precipitst ion and 
nuclear fallout have spread l cfo66 the border6 of Europe. 
Similar phenomena are emerging on a global scale, such a6 global 
warming and lose of ozone. Internationally traded hazardoi~~ 
chemicals entering foods are themSelVe6 internationally traded. 
In the next century, the environmental pressure causing 
population movement6 may be increase sharply. while barriers to 
that ‘Pavement may be even firmer than they are now. 

17. Over the past few ,‘ecades, life-threatening environmental 
concern6 have surfaced in the developing world. Countrysides are 
coming under pressure from increasing number6 of farmers and the 
landleee. Cities ace filling vith people, car , and factoriee. 
Yet at the same time these developrng cou:,rtrieB muet operate in a 
world in which the re(Iources gap between most developing and 
industrial nation6 is widening, in which the industrial world 
do-inatee in the rule-making of 6ome key international bodies. 
and in which the industrial world has already used much of the 
plaaet’e ecological capital. Thie inequality is the planet’6 
main ‘environmental’ problem; it ie also its main ‘development’ 
problem 

18 * International economic relationehips pose a particular 
problem for environmental management in sany developing 
countriee. Agriculture, foreetry, cner,,v Droduction, and mining 
generate at leaot half the groom national product of many 
developing countries and account for even larger share8 of 
livelihoodr and employment. Exportr of natural refrourceE remain 
a large factor in their econoniea, especially for the least 
developed. Moat of these countrieJ face enormnun economic 
preerurrc, both internatiu,lal and domestic, to overexploit their 
environmental reBource baee. 

19. The recent crisis in Africa beet and meet tragic-ally 
illustrate6 the waye in which economicc and ecology can interact 
destructively and trip into dieaeter. Triggered by drought, it6 
re.?I cauBeB lie deeper. They art to be found in part in national 
policiee that gave too little attention, too late, to the needs 
of smallholder agriculture and to the threats poeed by rapidly 
rieir,g populations. Their root6 extend also to a global economic 
tayatom that take6 lore out of a poor continent than it put6 in. 
Debt6 that they cannot pa)- force African nation6 relying on 
commodity ralee to overuse their fragile Boils, thus turning good 
land to ‘Beert. Trade barriers in the wellthy nation6 - and in 
many de*Jf loping natione - make it hard for African ndt ione to 
eel1 their goods for reaeonable returnB, putting yet more 
pressure on ecological eyeteme. Aid from donor nation6 hdp not 

only been inadequate jn seal . but too often haB reflected the 
prioritiee of the naticne giving tile did, rather than the nasds 

: the recipients. 



The Commission has aought ways in which global development can 
be put on a sustainel~le path into the 2lst Century. Some 5,000 
day6 will elapse between the publication of our report and the 
first day of the 216t Century. What environmental criee, lie 
in 6tore over thoec. \,OOO days? 

During the 19706. twice a6 many people suffoted each year from 
‘natural ’ di6a6teK6 a6 during the 19606. The disasters mocct 
directly a66GCiated with enviKonment/develqpment mismanagement 
- droughts and flood6 - affected the w’36t people and increased 
malt 6haKply in teKmf3 of number6 affected. Some 18.5 million 
people were affected by drought annually in the 19606, 24.4 
million in t.he 19706. There were 5.2 million flood victim6 
yearly in the 196Ou. 15.4 millicn in the 19706. Number6 of 
Victim6 of cyclone6 and earthquake6 also ehot up as growing 
number6 cf poor peoj>le built uneafe hOUse on dangeroue ground. 

The result6 are not in for the 19806 But we have 6een 35 
million afflicted by drought in Africa alone and ten6 of 
million6 affected by the better managed and thus 
lese-pcblicized 1 ndian drought. Floods have poured off the 
deforested Andes and Himalaya6 with increasing force. The 
19806 6eem destined to eweep thie dire trend on into a 
crisie-filled 19906. 

J 

20, The production baea of other developing world areas suffers 
similarly from both local failure6 and from the Working6 of 
international economic syeteme. Ae a consequence of the ‘debt 
crieis’ of Latin America. that continerlt’s natural resource6 are 
now being U6ed not for development but to meet i;z?ncial 
Obligation6 to creditoK abroad. This approach to t?te debt 
problem 16 short-eighted from eeveral btandpoints: economic, 
political, and environmental. It requi!-es relatively poor 
countries eimultaneouely to accept gtowlng poverty while 
exporting growing amount6 ot ffcafce re6oucce6. 

21. A majority of developing countries now have lower per 
capita income6 than when the decade began. Rising poverty and 
unemployment have increased pressure on environmental re6ource6 
a6 more people have been forced to rely more directly upon :hem. 
Wan\r government6 have cut back effcrte to protect the environment 
and to bring ecological coneiderations into development planning. 

22. The deepening and widening environmental cricie preeente a 
threcrt to nstional rscurity - and even eurvival - that uay be 
greater than well-armed, ill-dieyoaed neighbour6 and unfriendly 
alliances. Already in part6 of Latin Anrerica, Asis. the Middle 
Eaet, and Africa, environmental decline is becoming a 60urce of 
political unre6t and international teneion. The recent 
deetruction of much of Africa’6 dryland agricultural production 
was more 6evere than if an invading army had pursued a 
rcorched-earth policy. Yet most of the affected government6 
still epend far more to protect tileir people irom invading armiee 
than from the invading desert. 



23. Globally, m,litary expenditure6 total about $1 trillion a 
year and continue to grow. In many countries, military spending 
consume6 such a high proportion of GNP that it itself does graat 
damage to these societies’ developml3nt efforts. Governments tend 
to baee their approaches to ‘eecurity’ on traditional 
definitions. This is mo6t ObViOU6 in the attempt6 to achieve 
security through the development of potentially planet-de3tKOying 
nuclear weapon6 systems. Studies 6ugc;est that the cold rnd dark 
nuclear winter following even a limited nuclear war could destroy 
plant and animal ecoeystems and leave any humb.1 survivors 
occupying a devastated planet very different from the one they 
inherited. 

24. The arm6 race - in all part6 of the world - pre-empt6 
fe6ource6 that might be used more productively to dimini6h tile 
eecurity threats created by environmental conflict and the 
reeenteente that are fuelled by widespread poverty. 

25. Uany preeent effort6 to guard and maintain human prggre66. 
to meet human needs, and to raalize human ambition6 are simply 
unsustainable - in both the rich and poor nations. They draw too 
heavily, too quickly, on already overdrawn environmental resource 
account6 to be affordable far into the future without bankrupting 
those aCCOUnt6. They may 6hOV profitr. on the balance sheet6 of 
our generation, but our children will inherit the lo66e6. We 
borrow environmental capital from future generations with no 
intention or prospect of repaying. They may damn u6 for our 
rpendthrift ways, but they can never collect on our debt to 
them. We act a6 we do because we can gzt away with it: future 
generation6 do not vote; they have no political or financial 
power; they cannot challenge OUL decisions. 

26, But the results of the present profligacy ace rapidly 
closing the options for future generatione. MO6t of today’6 
d0Ci6iOn maker6 will be dead before tPe planet teele the heavier 
effect6 of acid precipitation, global warmjng, alone depletion, 
or widespread desertification and t3pbcie6 1066. Host of the 
young voter6 of today will etill be alive. In the Commiseion’s 
hearing6 it wa6 the young, thO6e who have the mo6t to lose, who 
were the horehest critic6 of the [Jldnet’s present mari~gemenl.. 

3. Sustainable Develcmllt ---- 

27. Humanity ha6 the ability to m;ike development su6taillable 
to ensure that it meet6 the need6 01’ the preeent lrithout 
compromising the ability of future generation6 to meet Ltleir own 
need6. The concept of sustainable development doe6 imply limits 

not absolute limit6 but limitation6 impoeed by the preeent 
6tate of technology and social organization on environmental 
re6ourceb and by the ability of the bloephere to absorb the 
effect6 of human activitiee. But technology and 6ocidl 
organizarion can be b3th manaqed and improved :o make way ti!r d 
new era of economic growth. The Commission believes that. 
widespread poverty is no longer inevitable. Poverty is nyt only 
a11 evil in itself, but sustainable development requires metting 
the basic need6 of all and extending to all the opport’lnity to 



fulfil their #aspirations for a better life. A world in which 
poverty is endemic will always be prone to ecological and other 
catastrophes. 

28. Meeting eeeential need6 requires not only a new era of 
economic growth for nation6 in which the majority are poor, but 
an assurance that those pOOK get their fair BhaKe of the 
resources required to sustain that growth. Such equity woultl be 
aided by political 6y6tem6 that Becure effective citizen 
participation in decision making and by greater democracy in 
international decision making. 

i: . Sustainable global development require6 that those who are 
more affluent adopt life-styles within the planet’6 ecological 
means - in their use of energy, for example. Further, rapidly 
growing population6 can increase the pressure on resources and 
slow any rise in living standards; thus sustainable development 
can only be pursued if population size and growth are in harmony 
with the changing productive potential of the ecosystem. 

30. Yet in the end, sustainable development is not a fixed 
state of harmony, but rather a process of change in which the 
exploitation of resources, the direction of investments, the 
orientation of technological development, and institutional 
change are made consistent with future ad well as present needs. 
We do not pretend that the process is easy or straightforward. 
Painful choice6 have to be made. Thus, in the final analysis, 
sustainable development must rest on political will. 

!* The Inetitutional CapF 

31. The objective of sustainable development and the integrated 
nature of the global environment/development challenge6 pose 
problems for institutions, national and international, that were 
establiehed on the basis of narrow preoccupation6 and 
compartmentalized concerns. Governments’ general response to the 
speed and scale of global rhanges hae been a reluctance to 
recnqnize sufficiently the need tc change themselves. The 
challenge6 are both interdependent and integrated, requiring 
comi.rehensive apprOJche6 and popular participation. 

72. Yet most of the institutions facing those challenge6 tend 
t o be i ndeptandent , f  r ayment ed, working to relatively narrow 
mandattte with ClO6ed decision proceeees. Those responsible for 
managing natural resctrces and protecting the environment are 
rnstitutionaily sepdr.xted from those responsible for managing the 
economy. The real world of interlocked economic and ecological 
systems will not Change; the policies an3 institutions concerned 

rnU61. 

i3. There is a growing need for effective international 
cooperation to manage ecological and ecnnomic interdependence. 
Yet at the sdme time, confidence ln international organizations 
is diministling dnd support for them dwindling. 



34. The other great institutional flaw in coping with 
environment/development challenge6 is governments’ failure to 
make the bodies whose policy actions degrade the environment 
responsible for ensuring that their policies qrevc’lt that 
degradation. Environmental concern arose from damcrge caused by 
the rapid economic growth following the Second World War. 
Governments, presoured by their citizens, saw a need to clean up 
the mee6, and they establiehed environmental ministriee and 
agencies to do this. Many had great Bucce66 within the limits 
of their mandates - in improving air and water quality and 
enhancing other resource6. But much of their work ha6 of 
necessity been after-the-fact repair of damage: reforestation, 
reclaiming desert lands, rebuilding urban environments, restoring 
natural habitats, and rehabilitating wild lands. 

35. The existence of such agencies gave many governments and 
their citizens the false impression that these bodies were by 
themeelvee able to protect and enhance the environmental resource 
base. Yet many industrialized and m06t developing countries 
carry huge economic burdens from inherited problemti such a6 air 
and water pollution, depletion of groundwater, and the 
proliferation of toxic chemicals and hazardous wastea. Theee 
have been joined by more recent problems - erosion, 
deaertification, acidification, new chemicale, and new forme of 
waste - that are directly related to agricultural, industrial, 
energy, foreetry, and transportation policies and practices. 

36. The mandates of the central economic and eectoral 
ministries are also often Coo narrow, too concerned with 
quantities of production or growth. The mandates of ministries 
of industry j lclude production targets, while the accompanying 
pollution ie left to ministries of environment. Electricity 
boards produce power, while the acid pollution they also produce 
is left to other bodies to clean up. The present challenge ie to 
give the central economic and eectoral ministries the 
responribi1it.y for the quality of thoee parts of the human 
environment affected by their decisions. and to give the 
environmental agenciee more power to cope with the effectfl of 
unsuetair,rble development. 

37. The same need for change holds for international agencies 
concerned with development lending, trade regulation, 
agricultural development, and 80 on. Theee have been elov to 
take the environmental effects of their work into account, 
although some are trying to do 80. 

30. The ability to anticipate and prevent environmental damage 
requires that the ecological dimeneions of policy be considered 
at the same time as the economic, trade, energy, agricultural, 
and other dimensions. They should be considered on the same 
agenda6 and in the 8ame national and international inetitutions. 

39. This reorientation is one of the chief institutional 
challenges of the 1990s and beyond. Meeting it will require 
major institutional development and reform. Many countries that 
r\re too poor or small or that have limited managerial capacity 
vi11 find it difficult to do thie unaided. They will need 

/ . . . 



financial and technical aesistdnce and training. But the Change6 
required involve all countries, large and small, rich and poor. 

II. TkiE POLICY DIRECTIONS 

40. The Commieeion ha6 focused its attention in the areas of 
poyulat ion, food security, the loss of species and genetic 
resource6, energy, industry, and human settlements - realizing 
that all of these are connected and cannot be treated in 
isolation one from another. This section contains only a few of 
the Commission’s many recommendations. 

1. Population and Human Resources 

41. In many parts of the world, the population is growing at 
rates that cannot be sustained by available environmetntL1 
resources, at rates that are outstripping any reasonable 
expectations of improvements in housing, health care, food 
security, or energy supplies. 

42. The issue is not just numbera of people, but how those 
numbers relate to available resources. Thus the ‘population 
problem’ must be dealt with in part by efforts to eliminate mass 
poverty, in order to assure more equitable access to resources, 
and by education to improve human potential to manage those 
resources. 

43. Urgent steps are needed to limit extreme rate6 of 
population growth. Choices made now will influence the level at 
which the population stabilizes next century within a range of 6 
billion people. But this is not just a demographic issue; 
providing people with facilities and education that allow them to 
choose the size of their families is a way of assuring - 
especially for women - the basic human right of 
self-determination. 

44. GoverrEments that need to do so should develop long-term, 
multifaceted populaticrl policies and a campaign to pursue broad 
demographic goals: to trengthen social, cultural, and economic 
motivations for family planning, and to provide to all who want 
them the education, contraceptives, and services required. 

45. Human resource development is a cruf:ial requirement not 
only to build up technical knowledge and capabilities, but also 
to create new values t i help individuals and nations cope with 
rapidly changing socivl, environmental, and development 
realities. Knowledge shared globally would assure greater mutual 
understanding and create greater willingness to share global 
resources equitably. 

46. Tribal and indigenous peoples will need special attention 
as the forces of economic development disruL)t their traditional 
life-styles - life-styles that can offer modern societies many 
lessons in the management of resources in complex forest, 
mountain, and dryland ecosyst.em6. Some are threatened with 
virtual extinction by insensitive development over which they 



have no control. Their traditional rights ohould be recognized 
and they should be given a decisive voice in formulating policies 
about resource development in their areas. (See Chapter 4 Lor a 
wider discussion of these i6eue6 and recommendations.) 

2. Food Security: Sustaining the Potential -- 

47. Growth in world cereal production has steadily outstripped 
world population growth. Yet uach year there are more people in 
the world who do not get enough food. Global agriculture has the 
potential to grow enough food for all, but food is often not 
available where it ie needed. 

48. Production in induetrialized countries ha6 usually been 
highly subeidized and protected from international competition. 
These sUb6idie6 “ave encouraged the overuse of soil and 
chemicals, the I lution of both water resources and foods with 
these chemicals, and the degradation of the countryside. Much of 
this effort has produced surpluses and their aesociated financial 
burdens. And Borne of thie surplus has been cent at concessional 
rates to the developing world, where it ha6 undermiried the 
farming policies of recipient nations. There is, however, 
growing awarene66 in some countries of the environmental and 
economic coneequencee of such paths, and the emphasis of 
agricultural policies is to encourage conservation. 

49. Many developing countries, on the other hand, have 6Uffered 
the opposite problem: farmer6 are not sufficiently supported. In 
8ome. improved technology allied to price incentive6 and 
government service6 ha6 produced a major breakthrough in food 
production. BUL clseWh@re, the food-growing small farmer6 have 
been neglected. Coping with often inadeqUate technology and few 
economic incentives, many are pushed onto marginal land: too dry, 
too steep. lacking in nutrients. Forest6 are cleared and 
productive drylands rendered barren. 

SO. Hoot developing nation6 need more effective incentive 
system6 to encourage production, especially of food crops. In 
ehort, the ‘term6 of trade’ need to be turned in favour of t.he 
small farmer. Mo6t industrialized nations, on the other hand, 
mu6t alter present systems in order to cut surpluees, to reduce 
unfair competition with nation6 that play have real comparative 
advantages, and to promote ecologically 6OUnd farming practices. 

51. Food security require6 attention to yuestions of 
dietribution, eince hunger often arises from lack of purchasing 
power rather than lack of available food. It can be furthered by 
land reforms, and by policies to protect vulnerable subsibtence 
farmers, pastoraliets, and the landle66 - group6 who by the year 
2000 will include 220 million householde. Their greater 
proeperity will depend on integrated rural development that 
increase6 work opportunitiee both inside and outside 
agriculture. (See Chapter 5 for a wider discussion of theee 
issue6 and recommendations.) 

,I . . . 



3. Species and Ecoevefems: Reeources for Developaea 

52. The planet’s fbpecieti are under etress. There is (1 growing 
ecientific consensus that species are dieappearing at rates never 
before witneesed on the planet, although there is also 
controversy over those rates and the risks they entail. Yet 
there ie still time to halt this process. 

53. The diversity of epecies ie necessary for the normal 
functioning of ecosystems and the bi@Fphere ae a whole. The 
genetic material in wild species contributes billion8 of dollar6 
yearly to the world economy in the form of improved crop epecies, 
new drugs and medicines, and raw material6 for industry. But 
utility aside. there are aleo moral, ethical, cultural, 
aeethetic, 
beings. 

and purely ecientific reasons for conserving wild 

54. A first priority is to eetabliah the problem of 
disappearing species and threatened ecneyeteme on political 
agendas a8 a major economic and resource issue. 

55. Government6 can stem the destruction of tropical foreete 
and other reservoirs of biological diversity while developing 
them economically. Reforming foreet revenue system6 and 
concession terms could raise billions of doll<rre of additional 
revenues, promote more efficient, long-term forest resource ur3e. 
and curtail deforestation. 

56. The network of protected areas that the world will need in 
the future mu6t include much larger area6 brought under so.ae 
degree of protection. Therefore, the cost of conservation will 
rise - directly and in terms of opportunities for development 
foregone. But over the long term the opportunitiee for 
development will be enhanced. Inrernational development agencies 
should therefore give COmprehenBiVe and Eystenatic sttsntion to 
the problems and opportunitiee of epeciee coneervation. 

57. Government6 should investigate the proepect of agreeing to 
a ‘Species Convention’, similar in spirit and scope to other 
international convention8 reflecting principles of ‘universal 
r’c’f3oucce6’. They should aleo consider internationsl financial 
arrangements to support the implementation of euch a convention. 
(See Chapter 6 for a wider discussion of these issues and 
recommendations.) 

Energy 4 . : Chsicee for Environment and Development 

58. A safe and sustainable energy pathway ie crucial to 
6U6tdinable development; we have not yet found it. Ratea of 
increase in energy use have been declining. However, the 
indU6tKidliZatiOn. agricultural development, and rapidly groving 
population6 of developing nations will need much more energy. 
Today, the average person in an industrial market economy use6 
more than 80 timea a6 much energy a6 eomeone in sub-Saharan 
Africa. Thue any realistic global energy scenario must provide 
for substantially increa6ed primary energy use by developing 
countriee. 



49. To bring developing countries’ energy umc up to indumtrialized 
country levelm by the year 2025 would require increasing prement 
global energy ume by a factor of five. The planetary ecoeystem 
could not mtand thim, especially if the increaees were breed on 
non-renewable formil fuele. Threat6 of global warming and 
acidification of the environment mo6t probably rule out even a 
doubling of energy ume bated on present mixes of primary sources. 

60. Any new era of economic growth mu6t therefore be less 
energy.-intensive than growth in the past. Energy efficiency 
policies must be the cutting edge of national energy strategies for 
mumtainable development, and there is much scope for improvement in 
thim direction. Modern app;iancee can be redesigned to deliver the 
mame d8IOUntB of energy-services with only :W-third6 or even 
one-half of the primary energy input6 needed to run traditional 
equipment. And energy efficiency solution6 are often 
coat-effective. 

61. After l lmort four decadea of immenee technological elfort, 
nuclear energy ham become widely used. During this period, 
however, the nature of its cost6, risks, and benefits have become 
8ore evident and the mubject of sharp controversy. Different 
countriem world-wide take up different po.,itir>ne on the u6e of 
nuclear energy. The dircumsion in the Commission also reflected 
theae different viewm and poritions. Yet all agreed that the 
generation of I:uclear power is only jurtifiahle if there are eolid 
l olutionm to the unrolved problems to which it gives rise. The 
highemt priority l hould be accorded to reeearch and development orI 
environmentally mound and ecologically viable altcrnativee, as well 
am on 8eanr of increaming the safety of nuclebr energy. 

62. Energy efficiency can only buy time for the world to develop 
‘low-energy prthm’ bared on renewable l ourceu, which crhould form 
the foundation of the global energy etructure during the Zlst 
Century. Mo#t of theee sources are currently Trobleaatic, but 
given innovative development, they could rupply the same amount of 
primary enorgy the planet now con6ume6. However, achieving theee 
ume levelm will require a programme of coordinated research, 
development, and demonstration projects commandfng fr!nding 
necermrry to ensure the rapid development of reneua~ e energy. 
Developing countrier will require assistance to change their energy 
ut#e prtternm in thl6 direction. 

63. Million6 of people in the developing world are short of 
fuelwood. the main domestic energy of half of humanity, and their 
number6 ere growing. The wood-poor nation6 q u6t orgdnire their 
agricultural rectorr to produce large amounts of wood and other 
plant fuelm. 

64. The rubrtantial changes required in the preeent global energy 
mix will not be achieved by market presrutes olorra, given the 
dominant role of governments as producers of energy and their 
importance l # conmumer8. If the recent momentum behind annual 
gainr in energy efficiency ia to be maintained and extended, 
government6 need to make it an explicit goal of their policies for 
energy pricing to consumera. Prices needed to encourage the 
adoption of energy-raving aeaaure6 nay be achieved Lhrough severai 
meanm. Although the Commie8ion expresees no preference, 
‘conservation pricing’ requires that government6 take d long-term 

. . . 
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view in weighing the co6tB and benefits of the various meagutes. 
Given the importance of oil PKiCeB On international energy 

policy. new meChaniSmB for encouraging dialogue betweet: consu~mr~ 

and producers should bst explored. 

65. A safe, environmentally Bound, and economically viable 
energy pathway that vi11 BUStain human progress into the distant 
future is clearly imperative. It i3 also possible. But it will 
reguire new dimensions of political will and institutional 
cooperation to achieve it. (See Chapter 7 for a wider discuesion 
of these iesues and recommendations.) 

5. Industry: Producing More with Less 

66. The world manufacture6 Beven times more goods today than it 
did a6 recently as 1.950. Given population growth rates. a five- 
to tenfold increase in manufacturing output vi11 be needed just 
to raise developing world consumption of manufactured gOOdB to 
industrialised world levels by the time population growth rates 
level off next century. 

67. Experience in the industrialized nations has proved that 
anti-pollution technology has been cost--effective in terms of 
health, property, and environmental damage avoided, and that it 
har made many industries more profitable by making them more 
resource-efficient. While economic growth hae continued, the 
consumption of raw materials has held steady or even declined, 
and new technologies offer further efficiencies. 

68. Nations have to bear the coats of any inappropriate 
industrialization, and many developing countries are realizing 
that they have neither the resources nor - given rapid 
technological change - the time to damage their environmente now 
and clean up later. But they also need aesistance and 
information from industrialized nations to make the best uBe of 
technology. Transnational corporation6 have a special 
reeponsibility to smooth the path of industrialization in the 
nations in vhich they operate. 

69. Emerging teChnOlOgieB offer the promise of higher 
productivity, increased efficiency, and decreased pollution, but 
many bring risks of new toxic chemicals and wastes and of major 
accidents of a type and scale beyond Present coping mechanisms. 
There is an urgent need for tighter control6 over the export of 
hazardous industrial and agricultural chemicals. Present 
coritrols over the dumping of hazardous wastes should be 
tightened. 

70. Uany essential human needs can be met only through goods 
and service6 provided by industry, and the shift to sustainable 
development must be powered by a continuing flow of wealth from 
induetry. (See Chapter 8 for a wider discussion of these iesuea 
and recommendat ione. ) 

6. The Urban Challenge 

71. By the turn of the century, almost half of humanity will 
live in cities; the world of the Zlst century Will be A largely 



urban world. Over only 65 years, the developing world’s urban 
population ha6 increased tenfold, from around 100 million in 1920 
to 1 billion today. In 1940, one person in 100 lived in a city 
of 1 million or more inhabitants; by 1980, one in 10 lived ir 
such a city. Retween 1985 and the year 2000, Third World citlee 
could grow by another three-quarters of a billion people. This 
ruggeatr that the developing world met. over the next few years, 
increare by 65 per cent its capacity to produce and manage its 
urban infrastructure. Bervice6, and shelter merely to raaintain 
today’s often extremely inadequate conditione. 

72. Few city government6 in the developing world have the 
power, reeource6, and trained personnel to provide their rapidly 
growing population6 with the land, services, and facilities 
needed for an adequate human life: clean water, eanitation, 
scboolr , and transport. The result is mushrooming illegal 
eettlemente with primitive facilities. increased overcrowding, 
and rampant disease linked to an unhealthy environment. Many 
cities in indurtrial countrier also face problerr - deteriorating 
infrartructure, environmental degradation, inner-city decay, and 
neighbourhood collapse. But with the means and reeourcee to 
tackle this decline, the isrue for moat indurtrial countries is 
ultimately one of political and aacial choice. Developing 
countries are not in the eame rituation. They have a major urban 
cririr on their hands. 

73. Governments will need to develop explicit settlements 
rtratrgiee to guide the proceee ot urbanization, taking the 
preerure off the largest urban centre8 and building up smaller 
towns and cities, more clorely integrating them with their rural 
hintetlandr. This will mean examining and changing other 
policier - taxation, food pricing, transportation, health, 
indu8trializdtion - thdt work against the godle of eettlements 
rtrategies. 

71. Good city management requires decentralization -- of funds, 
political power, and pereonnel - to local authorities, which are 
best pldced to appreciate and manage local nezde. Rut the 
sustainable development of cities will depend on cloeer work with 
the majorities of urban poor who are the true city builders, 
tapping the skills, energies and reBourcea cf neiqhbdurhood 
groups and those in the ‘informal sector’. Much can be achieved 
by ‘site and service’ schemes that provide households with baeic 
services and help them to get on with buildinq sounder houses 
around theee. (See Chapter 9 for a wider discussion of these 
iesuee and recommendat ions. ) 

III. YJTERNAT I ONAL COOPERAT I 3tj 
A&Q INSTITUTIONAL REFORM 

1. The Role of the International Economy --.--- 

75. Two condition6 mu8t be satiefied before international 
economic exchanges can become beneficial for all involved. The 
sustainability of ecosyeteme on which the global economy depends 
muet be guaranteed. And the economic partner6 muet be satisfied 

i . . . 



that the barie of exchange ir equitable. For many developing 
countries, neither condition ie met. 

76. Growth in rar,y developing countrier it8 being stifled by 
deprerasd commodity prices, protectionism, intolerable debt 
burdene, and declining flove of development finance. I f  living 
etandards are to 9row 60 ae to alleviate poverty, these trends 
muat be revereed. 

77. A particular reeponsibility falle to the World Rank and the 
International Development Aesociation a8 the main conduit for 
multilateral finance to developing countries. In the context of 
consistently increased financial flowe, the World Bank can 
support environmentally eound projects and policies. In 
financing etructural adjustment, the International Monetary Fund 
ehould eupport wider and longer term development objectives than 
at preeeat: growth, social goale, and environmental impacte. 

78. The preeent level of debt rervice of many countriee, 
e,specially in Africa and Latin America, ir not conristent with 
suetainable development. Debtore are being required to uee trade 
eurplueee to service debts, and art drawing heavily on 
ncn-renewable reeourcee to do 80. Urgent action iJ necessary to 
alleviate debt burdens in ways that represent a fairer sharing 
between both debtor6 and lenders of the respOnEibilitie6 and 
burdens. 

79. Current arrangement6 for commoditiee could be eignificantly 
improved: more compenaaiory financing to offset economic shock6 

would encourage producers to take 8~ long-term view, and not to 
overproduce commodities; and more asaietance could be given from 
divereification proqrammes. Commodity-epecif ic arrangements can 
build on the model of the International Tropical Timber 
Agreement, one of the few that specifically include6 ecological 
concern6 

80. Multinational compeniee can play an important role in 
eustainable development, eepecially a8 developing countries come 
to rely more on foreign equity capital. But if thc6e companies 

are to have a positive influence on development, the neyvt iat lrig 
capacity of developing countriee vi6 i ,vis tranenationals muter tie 

6trengtf.ened 60 they can secure term6 which respect their 
environmental concerns. 

81. However, these specific meaeuree must be located in d wider 
context of effective cooperat.ion to produce an international 
economic system geared to growth and the elimination of world 
poverty. (See Chapter 3 for a more detailed diecuesion of issues 
and recommendations on the international economy.) 

2. Managing t-he Commonp 

82. Traditional forme of national 6over signty raise part iculdr 
problem6 in managing the ‘global commonc’ and their ehart?d 
ecosystems - the oceanci, outer epace, and Antarctica. Some 

progress ha6 been made in all three dreaa; much remdirit; to be 
done. 



83. The IJN Conference on t,he Law of thth Sea wd6 the most 
ambitioue attempt ever to provide an internationally agreed 
regime for the management of the ocean6. All nation6 ehould 
ratify the Law of the Sea Treaty a6 Boon ab pO66ible. Fisheries 
agreements ohould be strengthened to prevent current 
oversaploitatinn. as should conventions to control an!! regulate 
the dumping of hazardous ua6te6 at led. 

84. There are growing concern6 about the management of orbital 
space. centering on utzing satellite technology for monitoring 
planetary systems; on making the most effective uee of the 
limited capaci,tiee of georynchronous orbit fo, communication6 
siitelliteo; and on limitiny space debris. The orbj ting arid 
testing of weapon6 in epace would greatly increase this derr ;6. 
The international community should creek to design and implement a 
space regime to en6ure that space remain6 a peaceful environment 
for the benefit of all. 

85. Antarctica i6 marnged under the 1359 Antarctica Treaty. 
However, many nc;tions outside of that pact view the Treaty System 
as too liaite6, both in participation and in the ecope of its 
coneervatio,1 measvfe6. The Com%iesion’6 recommendation6 deal 
with the safeguarding of p;t?eent achievements; the incorporation 
of any miners:6 development into a management regime; and various 
options for the future. (See Chaptt‘r 10 for more di6CU6BlOn Jn 
issues and recommendation6 on thr management of the commons.) 

3. Peace, Security. De*Jelo&~ent, and the-Environment 

Bb. Among the danger6 facing th9 bnvironment. the pO66lbility 
of nucle-r wI)r is undoubtedly the graveet. Certain a6pecte of 
the ieoues of peace and accurrty boar directly upon the concept 
of euetainable development. The whole notion of security a6 
traditionally understood rn terms of political and military 
threats to national sovereignty - au6t be expanded to include the 
grouiug impacts of environaerrtal etreae - locally, nationally, 
regionally, and globally . There dre no military 6 llUtiOns t0 
‘environmental insecurity’. 

87. Government.6 and int ernat ional dyenciee 6tiould a66en6 t tie 
cost effectiveness, in te:m6 of achieving security, of money 

epent on armament6 compared with money bpent on reducing poverty 
or restoring d ravaged environment. 

80. But the greatset need is to achieve improved relation6 
aaonq those major p<were capable of deploying weapons of rnJ6ti 
dertruction. This is needed to achieve agreement on tighter 
control over the proliferation and teating of varioue c.ypee of 
weapons of ma66 deetruction nuclear and non nuclear including 

those ti,st have environmental implications. (See Chapter 1 I for 
more discureion of issues and reooraendations on the link6 
between peace, Eecurity, development, and the environment.) 

4 Jneritu’ ivnal end LegaL.C.hange A .---- 

89. The Report that follows contains throughout (and especioily 
in Chapter LZ), many Bpecific recommendation6 for institutiondl 



and legal change. These cannot be adequately summarized he-e. 
!!awever , the Commiesion’6 main propcisals are embodied in six 
priority areas. 

4.1 Getting at the Sources 

90. Governments must begin now to make the key national, 
economic , and eectoral agencies directly respon6ible anCl 
accountable for ensuring that their policies, programmes, and 
budget6 support development that is economically and ecolngically 
sustainable. 

91. By the 6ame token, the various regional organizat ion6 need 
to d? more to integrate environment fully in tneir goals and 
activities. New regional arrangement6 will especially be needed 
among developing countriee to deal dith transboundary 
environmental issues. 

32. All major inteLnatiOnal bodies and dqenclQ- 6hOuld eneure 
that their pcogrammes encourage and support I ~16t nable 
development. and they should greatly improve theI ccordination 
and cooperation. The Secretary-General of the United Nation6 
Organization should provide a high- level centre f  leadefehip for 
tha UN eyetern to a66e66. advise. a66i6t. and ra, r on Ljroqre66 
made toward6 this goal. 

4.2 Deslin~--- wit;1 the Effect6 

93. Government. ehould also reinforce the role6 and capacities 
of environmental protection an? reeource managsxn: agencies. 
This is needed in many induetrialized countries, but most 
urgently in developing countriee. which will need aeeistance in 
strengthening their institutions. The UN EnvI ronm !nt Programme 
(?INEP) ehould be ecrengthened a6 the principoll source on 
env;ronmental data, l ase66ment , and reporting and do the 
principal advocate and auent for change and intcrnat ional 
cooperation on critical e ,vironment and natural resource 
protection isauee. 

4.3 Aeeeeejnq GJobal Riekq 

94. The capac:ity to identify, OBEYER, and reb)ort on ri6kF of 
irrcvereible Carnage to natural systems drld threat6 to the 
ourvival, security, bnd well~heing of the wo;ld community muet be 
rapidly reinforced and e.,tendeu. Governments. individually and 
co1 lect ively, have the principal re6poneibIlity to do this. 
UNEP’e Earthwatch programme should be the centre of ltzderehip in 
the UN eyotsta on risk as6866xnt. 

95. However , given the politically eensirive nature of many of 
the mO6t critical riEk6, there i6 8160 a need for an independent 
but comylercnlary (*spacity to a68eas and report on critical 
global risks. . new international programme fot coopsraticn 
among largely non-governm@ntal orqrnizatione, ecientific! bodies. 
and industry group4 should therefore be establiehed for thie 
purpoee. 



4.4 Uakicg Informed Choices 

96. Making the difficult choices involved in achieving 
sustainable development will depend on the widespread support and 
involverent of an informed public and of NGOe, the scientific 
community, and industry. Their rights, role6 and participation 
in dbvelopment planning, decieion-making, and proiect 
implementation ehould be expanded. 

4.5 PEoviding the Legal Ueans 

97. National and international law is being rapidly 
outdistanced by the accelerating pace and expanding scale of 
impact6 on the ecolLlgica1 ba6i6 of development. Government6 now 
need t,o fill major gape in existing national and international 
law related to the environment, to find ways to recoqnize and 
protect the rights of present and future generations tc an 
environment adequate for their health and well-being, to prepare 
under UN auspices a univereal Peclaration on environ&ent&\l 
protection and stistainable development and a subeequent 
Convention, and to strengthen procedures fcr avoiding or 
reeolving disputes on environment and resource management 
ieruea. 

4,6 Investing in Our Future 

98. Over the past decade, the overall cost-effectiveness of 
invertnentn in halting pollution has been demonstrated. The 
escalating economic and ecological damage costs of not inveeting 
in envirorlmental protection and improvement have also been 
repeatedly demonarrated - often in grim tolls of flood and 
famine. But there are large financial implications: for 
renewable energy development, pollut’on control, and achieving 
lerr reoourca-inttneive forms of agriculture. 

99. Multilateral financial inetitu:ione have a crucial role to 
play. The World Bank is preaently rearienting its programmes 
towards greater environmental concerne. This should be 
accompanied by a fundamental commitment to euetaihable 
development by the Bank. It is also eesential t.hat thi* Region41 
Developnent Banks and the International Monetary Fund incorporate 
similar objectivea in their policiee and programmes. A new 
priority and focus is al80 needed in bilateral did agencies. 

100. G!ven the iimitations on increaeing preeent flow6 n! 
irlternational aid, proposal6 for eecuring additional revenue from 
the use of international common6 and natural resources should now 
be seriously coneidered by governmenta. 

1V. A CALL FOR ACTION- 

101. Over the course of this century, the relationship betwet:o 
the human world and t.he planet that sustains it has undergont- a 
profound change. 
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102. When the cent’-ry began, neither human numbers nor 
technology had the pave: radical,y to alter pia?eta,cy ;Irystems. 
As the century closes, not only do vastly increased human numbers 
and their activities have thet power, but r,a)or, unintended 
changes are occurring in the atmosphere, in soils, in waters, 
among plants sni; animale, and in the relationships among all of 
these. The rate of change ie outstripping th? ability of 
scientific disciplines And our current capabilities to asserts and 
advice. It is frustrating the attempts of political and economic 
insti?~tione, which evolved in a different, more fraS:mented 
wok ld, to adapt and cope. It deeply worries many people who are 
seeking ways to place those concerns on the political agendas. 

103. The onu6 lies with no one group of nstione. Developing 
countries face the obvious life-threatening challenges of 
deeertificaticc. defOKeetAtiOn. and pollution, and endure most oi 
the poverty AssoCiAted with environaentrl deyrrdation. The 
entire hUmAn family of nation6 would suffer from the 
dierpperrance of rria forests in the tropics, the loss of plant 
and Animal apeciee, and changes in rainfall patterns. Industrial 
nstions face the life-threatening challenges of toxic cherirals. 
toxic VAllteB, and scidlfication. All nAtiOn6 may suffer f  A the 
release6 by ind:lstriAlized countries of carbon dioxide and of 
gases that react with tha ozone layer, And from Any future war 

fought with the nuciear areensle controlled by those nations. 
All nstions vi:1 hAve A role to play in changing trends, and in 
righting an internationel economic system that increases rather 
than decrease6 inaqUAlity. that increAec16 rether than decreases 
numbers of poor And hungry. 

104. The ne% few decsdes Are crucial. The time has come to 
break Out Of pAt3t pAtt8KnEi. Attempts to maintain socisl And 
ecological stability through old apptnAches to development and 
environmental protection will increase instability. Security 
must be Bought through change. The Commisoion has noted A nurber 
of action6 that must be trken to reduce risks to eurvival And to 
put future development on path8 that *re euetainable. Yet we are 
AYAIO that such a reorientation on d continuing baRis is simply 
beyond the reach of present decision-making structures And 
institutional arrangements, both nationcrl and international. 

105. This Commission ha6 bean careful to baecl our 
recommendations on the realities of present institutions, on what 
can and must be accomplished today. But to keep opt ions open for 
future generations, the present generation must begin now, and 
begin together. 

106. To achieve the needed changes, we believe that An Active 
follow-up of this report is imperative. It is with thie in mind 
that we call for the UN General Assembly, upon due considerstion, 
to tranoform this report into A UN Programme on Sustainable 
Deve 1 opmerit . Special follow-up conferences could be initiated at 
the r egionsl level. Within an appropriate period after the 
presentation of this report to thr General Assembly, an 
international conferonce could be convened to review progress 
made. and to promote follow up arrangements th.=t will be needed 
to set benchmark8 And t(l maintain human progress. 
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107. ?irot and foroaort, this Corrieoion has been concerned with 
people - of all countries and all valks cf life. And it is to 
people that ve address our report. The changes in human 
attitudes that va call for depend on a vast campaign of 
l ducatioa, dobrto, and public participation. Th!s campaign must 
start nov if rustrinabla human progrerr is to be achieved. 

108. The rorborr of the World Commission on Environment and 
Dovolopmont caue from 21 vary difforont nations. In our 
dircurriont, ve disagreed oftan on details and priorities. But 
derpito our vidaly differing backgrounds and varying national and 
intornrtionrl reuponribilities. ve weft able to agree to the 
lines along vhich change rust be drawn. 

109. We are unanimour in our conviction that the security, 
voll-being, and vrry survival of the y1rn.t depend on such 
chrngor, nov. 



CHAPTER 1 

A ‘AHREATENED PUTURE 

1. The Earth is one but the world is not. We all depend on 
one biosphere for sustaining our lives. Yet each community, each 
country, strives for survival and prosperity with little regard 
for its impact on others. Some consume the Earth’s resource6 at 
a rate that would leave little for future generations. Others, 
many more in number, consume far too little and live with the 
prospect of hungar, squalor, disease, and early death. 

2. Yet progress has been made. Throughout much of the world, 
children born today can expect to live longer and be better 
educatbd than their parents. In many parts. the new-born can 
also expect to attain a higher standard of living in a wider 
sense. Such progress provides hope as we contemplate the 
improvements still needed, and also as we face our failure6 to 
make this Earth a safer and sounder home for us and for those who 
are to coae. 

3. The failures that we need to correct arise both from 
poverty and from the short-sighted way in which we have often 
pursued prosperity. Many parts of the world are caught in a 
vicioue downwards spiral: Poor people are forced to overuse 
environmental resources to survive from day to day, and their 
irpovsrishment of their environment further impoverishes them, 
making their survival ever more difficult and uncertain. The 
prosperity attained in some parts of the world is often 
precarious, as it has been secured through farming, forestry, and 
industrial practice6 that bring profit and progrebs only over t;re 
short term. 

4. Societies have faced such pressures in the past and, a6 
many desolate ruins remind u6. sometimes succumbed to them. 1111 t 

generally these preesures were local. Today the scale of OL; 
intervention6 in nature is increasing dnl the phy6iCal effe?‘.6 of 
our decisions spill act066 national frontiers. The y r o w t h :. II 
economic interaction between nation6 amplifies the wider 
consequence6 of national decl6iOn6. Economic6 dnd ecology bind 
11.i in ever- tightening networks. Toddy, many tegiOn6 face risk6 

of irreversible damage to the human environment that threaten the 
basis for human progress. 

5. These deepening interconnection6 dte the central 
juetification for the eetablishment of this Commi66ion. We 
travel!ed the world for nearly three years, li6terlirlg. At 

special public hearings organized by the Commission, we heard 
from government leaders, scientists, and experts. from citize;is’ 
groups concerned about a wide range of environment and 
development issues, and from thoueands of individual6 - tarmers, 



shanty-town reeidents, young people, induetrialiets. and 
indigenous and tribal peoples. 

6. We found everywhere deep public concern for the 
environment, concern that ha8 led not just to proteels but often 
to changed benaviour. The challenge is to ensure that these new 
values are more adequately reflected in the principle6 and 
operation6 of political and economic 6tfucture6. 

7. We aleo found grounds for hope: that people can cooperate 
to build a future that is more prosperous. more just, and more 
Becure; that a new era of economic growth can be attained, one 
baaed on policies that sustain and expand the Earth’6 resource 
base; and that the progress that 6ome have known over the last 
century can be experienced by all in the years ahead. But for 
this to happen, we must understand better the symptom6 of etrees 
that confront UB, we mu6t identify the cauee6, and we must deeign 
new approachee to managing environmental reaource6 and to 
sustaining human development _ 

I. SYMPTOMS AND CAUSES 

8. Environmental etress has often been seen a6 the result of 
the growing demand on scarce reaourcea and the pollution 
generated by the rising living standard6 of the relatively 
affluent. But poverty itself pollute6 the environment, creating 
environmental 6tress in a different vay. Those who are poor and 
hungry will often destroy their immediate environment in order to 
survive: They will cut down forests; their livestock will 
overgraze grasslands; they vi11 overuse marginal land; and in 
groving numbers they will crowd into congeeted cities. The 
cumulative effect of these changes is 60 far-reaching as to make 
poverty itself a major global scourge. 

9. On the other hand, where economic growth ha6 led to 
improvement6 in living standarde, it ha6 sometime6 been achieved 
in ways that are globally damaging in the longer term. Much of 
t.he improvement in the past has been based on the u6e of 
increasing amounts of raw materials, energy, chemicals. and 
synt letics and on the creation of pollution that ie not 
adequately accounted for in figuring the coete of production 
yroceeses. These trend6 have had unforeseen effects on the 
environment. Thus today’6 environment.-+1 challenge6 arise both 
from the lack of development and from the unintended consequence6 
of some form6 of economic grovth. 

Poverty 1 

10. There are more hungry people in the world today than ever 
before in human history, and their number8 are groving. In 1980, 
there were 340 million people in S! developing countrie6 not 
getting enough calorie6 to preverit stunted growth and serious 
health risks. This total va6 verv slightly belov the figure for 
1970 in term6 of share of the world population, but in terms of 
sheer number 6, it reprssented a 14 per cent increase. The World 
Bank predict6 that these numbers dre likely to go on g~~,winq.l/ 
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I think this Commission should give attention on how to 
look into the yuestion of more participation for thoee people 
who are the object of development. Their bd6iC need6 include 
the right to preserve their cultural identity, and their right 
not to be alienated from their own society, and their own 
community. So the point I want to make is that we cannot 
discuss environment or development without discussing political 
development. And you cannot eradicate poverty, at least not 
only by redititributing wealth or income, belt there mu6t be more 
redistribution of power. 

I- 

Aristides Katoppo 
Publisher 
WCED Public Heating 
Jakarta, 26 March 1985 

11. The number of people living in slums and shanty town6 is 
rising, not falling. A growiny number lack acce66 to clean water 
and sanitation and hence are prey to the diseases that arise from 
thie lack. There ie come progress, impressive in places. But, 
on balance, poverty persists and it6 victims multiply. 

12. The preesure 0; poverty has to be Been in a broader 
context. At the international level there are large difference6 
in per capita income, which ranged in 1984 from $190 in 
low--income countries (other than China and India) to $11,430 in 
t. he ‘?dustrial market economies. (See Table l- 1.) 

13. Su h inequalities represent great difference6 not merely in 
the quelity of life today. but also In the capacity of socieries 
to improve their quality of life in the future. MO6t Of the 
world’s poorest countries depend for increasing export earning6 
on tropical agricultural product6 that are vulnerable to 
fluctuating or declining term6 of trade. Expansion can often 
only be achieved at the price of ecological 6tre66. Yet 
diversification in way6 that will alleviate both poverty and 
ecological stcees is hampered by disadvdntageoue term6 of 
tecfinology transfer, by protectionism, and by declining financial 
flow6 to those countries that mo6t need international finance.2’ 

14. Within countries, povetcy ha6 been exacerbated by the 
unequal distribution of land and other a66ets. The rapid rl6e in 
population ha6 compromised the ability to raiee living 
etandnrds. Theee factors, combined with growinq demand6 for the 
commercial use of good land, often to yrow crop6 for export , 
have puohed many subsistence farmer6 onto poor land and roboed 
them of an)- hope of participating in their nations’ economic 
lives. The game force6 have mean; that traditional shifting 
cultivators, who once cut foreets, grew crops, and then gave the 
foreet time to recover, now have neither land enough nor time to 
let forepte re-establieh. So forests are being deetroyed, often 
only to create poor farmland that cannot support thoce who till 
it. Extending cultivation onto steep slopes is increaeing soil 
ero6ion in many hilly section6 of b:)th developing and developed 

. 



nrtiona. In many river valleys, areas chronically liable to 
floods are nov farmod. 

15. There prersurer are reflected in the rising incidence of 
disasters. During the 19708. six timer as many poop10 died from 
‘natural di#asterm’ each yert am in the 19601, and tvico am many 
ruffeted from such disasters. Droughts and floodr, dirartotr 
among vhore cau~ea dce vidergroad dsforertatioa and 
overcultivdtion, increased moat in terme of number8 affected. 
There vefe 18.5 million people dffected by droughtr l nnudlly in 
the 19608, but 24.4 million in the 19701: 5.2 million people 
vere v;ctimr of flood8 yearly in the 19606, compared with 15.4 
million in the 19701.31 The teaults are not in for the 1980s. 
but thie diSdStOr-prone decade 1eeme to be carrying forward the 
trend. vith drought8 in AL’riCd, India, and Latin America, and 
flood6 throughout Aeia, parts of Africa. and the Andean region of 
Latin America. 

16. Such disasters claim most of their victims among the 
impoverished in poor nations, where subsistence farmer8 must make 
their land more liable to droughts and tloode by clearing 
marginal areds. and where the goor make themeelvelr more 
vulnerable to all disasters by living on steep slope6 and 
unprotected shores - the only land6 left for their anantiee. 
Lacking food ant? foreiqn excrlange reeerve6. their econcmically 
vulnerable governments are ill equipped to cope vi! Q such 
catastrophes. 

17. The 1inl.s betveen environmental @tress and developmental 
disaeter are mcst evident in sub-Saharan Afrlcr. Per capita food 
production, declining since the 1960s. plummeted during the 
drought of the 198Oo. and at the height of the food emergency 
some 35 million people were exponed to risk. HUtIkdn overu~@~ of 

land and pcolcnged drought thredtt!n to turn the qraealande of 
Africa’s Sahel rec;ion into dest?rt..4/ No other reqlorr more 

tidgically su:fets tt,e vicious cycle of poverty leading to 



A/42/427 
Enql ish 

Paqc 4 3 

If people destroy vegetation in order to get land, food, 
fodder, fuel, or timber, the soil is no longer protected. Rain 
creates surface runoff, and the soil erodes. When the soil is 
gone. no water is retained and the land call no longer produce 
enough food, fodder, fuel, or timber, so people need to turn to 
new land and start the process all over again. 

All major disaster problems in the Third World are 
essentially unsolved development problems. Disaster prevention 
ie thus primarily an aspect of development, and this must be a 
development that takes place within the sustainable limits, 

Odd Crann 
Secretary General, Norwegian Red 
Cross 
WCED Public Hearing 
Oslo, 24-25 June 1985 

-. 

environmental degradation, which leads in turn to even greater 
poverty. 

2. Growth 

10. In Borne parts of the world. particularly since the 
mid-19506, growth and development have vastly improved living 
standards and the quality of life. Many of the pKOdUCt6 and 
technologies that have gone into this improveaent are raw 
material- and energy-intensive and entail a substantial amount of 
pollution. The consequent impact on the environment is greater 
than ever becore in human history. 

19. Over the past century, the use of fossil fuels has grown 
nearly thirtyfold. and industrial production has increased mol:e 
than f  iftyfold. The bulk of this increase, about three-quarters 
in the case of fossil fuels and a little over four-fifth6 in the 
case of indutitrial production, has taken place since 1950, The 
annual increase in ; ndustrial production today is perhaps a6 
large as the total production in Europe around the end of the 
19306. ‘,’ Into every year we now squeeze the decade6 of 
indU6tK al growth - and environmental disruption that formed 
the bdsit; of the pre war European economy. 

20. Envi,onmental stresses also arise from more traditional 
forms of production. More land ha6 been cleared for settled 
cultjvatic\n in the past 100 year6 than in all the previous 
centuries of human exietence. interventions in the water cycle6 
have increased greatly. Massive dams, mo6t of them built after 
1950, impound a large proportion of the river flow. In Europe 
and Asia. water use ha6 reached 10 per cent of the annual 
run- off, a figure that ie expected to rise to 20-25 per cent by 
the end of the century.6/ 

21. The impact of growth and rising incomt! levels can be 6een 
in the 4isttibution of world consumption of a va iety of 
resource intensive produc’. 6. The more affluent Ifldustrialized 
cO\lntrif*F; LI8e mO6t Of the World’6 metal6 and fO66i1 fuels. Even 

. , , 
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in the case of food product6 a sharp difference exiets, 
particularly in the product6 that are more resource-inten6ive. 
(See Table 1-2.) 

22. In recent years, industrial countries have been able to 
achieve economic grovth using 1966 energy and rav aaterialb per 
unit of output. This, along vith the effort6 to reduce the 
eairrion of pollutants, will help to contain the prees’ure on the 
biosphere. But vith the increase in population and the rice in 
incomes, per capita coneumption of energy and materials vi11 90 
up in the developing countries, a6 it ha6 to if eesential need6 
are to be met. Greater attention to retjource efficiency can 
moderate the increase, but, on balance, environmental problem6 
linked to ce6ource u6e will intensify in plobal termt;. 

3 Survival - : e-d- I_ _--. - 

23. The scale and complexity of our reql lrements for natural 
re6ource6 have increased greatly with the ricing level6 of 
population and production. Nature ie bountiful, but it ie also 
fragile and finely balanced. There are threeholds that cannot be 
crO66ed without endangering the ba6ic inte9r:ty of the system. 
Today ve are close to many of these threeholds; we mu6t be ever 
mindful of the risk of endangering the survival of life on 
Earth. Moreover, the speed vith which change6 in reeource u6e 
are taking place 9ives little time In which to anticipate and 
prevent unexpected effects. 

24. The ‘greenhouse effect@, one euch threat to life 61’yport 
6y6tem6. 6prin96 directly from increased reeource u6e. The 
burning of fossil fuels and the curt In9 and burning of folcclls 
release carbon dioxide (~‘0~). The srcumulat 10r-1 in the 



The remarkable achievement6 of the celebrated Industrial 
Revolution are now beginning seriously to be queetioned 
principally because the environment wa6 not considered at the 
time. It wa6 felt that the eky wa6 60 Vd6t and Clear nothing 
could ever change it6 C010Ur. our river6 60 big and their water 

60 plentiful that no amount of human activity could ever change 
their quality, and there were tree6 and natural fort?sts 60 
plentiful that we wi.11 never finish them. After all, they qrow 
again. 

Today we should know better. The alarming rate at which 
the Earth’6 surface is being denuded of it6 natural vegetative 
cover 6eem6 to indicate that the world may 6oon become devoid 
of tree6 through clearing for human development.6. 

I Hon. Victor ia Chi tepo I 

Minister of Natural Resource6 
and Tourism, Government of 
Zimbabwe 
WCED Opening Ceremony 
Harere, 18 Sept 1986 

atmosphere ‘f CO2 and certain other gases trap6 solar radiation 

near the Edrthl6 surface, causing global warmint,. Thie could 
cau6e 6ea level rises over the next 45 year6 large enough to 
inundate many low.lying coastal citiee and river deltas. It 
could also draetically upset. national and lntefnat ional 
agricultural production and trade sy6tem6.7/ 

24. Another threat arises from the depletion of the atmospheric 
ozone layer by gaees releaeed during the production of foam and 
the u6e of refrigerant6 and aeroeols. A 6Ub6tantidl lose of 6Uch 
ozone could have catastrophic effect6 on human and livestock 
health and on some life forms at the base of the marine food 
chain. The 1986 discovery Of a hole in the ozone layer above the 
Antarctic suggest6 the po66ibility of a more rapid depletion than 

previously 6uepected.e/ 

26. A variety of air pollutant6 dre killing tree6 and Iske6 and 
damaging buildings and cultural tred6UreS. close to and sr~metimes 

thoueands of mile6 from point6 of emieslon. The acidif icat ion of 
the environment threaten6 large area6 of Europe and North 
America. Central Europe is current.ly receiving more than one 

gramme of eulphur on every equare metre of ground teach year.91 
The 1066 of forests could bring in it6 wake dictat?troU6 erosion, 
eiltation, f  loode, and local climatic chanye. Air pollution 

damage is aleo becoming evident in 6ome newly indust r ial ized 

countriee. 

27. In many ca6e6 t.he practice6 used at present to dispose of 

toxic wa6te6, euch a6 those from the chemical industries. involve 
unacceptable riske. Radioactive waetef4 from the nuclear industry 

remain hazardoue for centUrie6. Miiny who bear these risk6 do not 

benefit in any wily from the activitietr that produce t trc wd6te6, 
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28. Desertification - the process whereby productive arid and 
semi-arid land is rendered economically unproductive - and 
large-scale deforestation are other example6 of major threat6 to 
the integrity of regional ecosystems. DeSertifiCatiOn involve6 
complex interaction6 between humans, land, and climate. The 
pressures of subsistence food production, commercial crops. and 
meat production in arid and semi-arid areas all contribute to 
this process. 

29. Each year another 6 million hectare6 are degraded to 
desert-like Conditions. 101 Over three decades, this would 
amount to an area roughly as large as Saudi Arabia. Mare than I.1 
million hectare6 of tropical forest6 are destroyed per year and 
this. over 30 years. would amount to an area about the 6ixe of 
India. 111 Apart from the direct and often dramatic impact6 
within the immediate area. nearby regions are affected by the 
spreading of Sand6 0s by change6 in water regime6 and increased 
risks of soil erosion and siltation. 

30. The 1066 of forests and other wild land6 extinguishes 
species of plants and animal6 and drastically reduce6 the genetic 
diversity of the World'6 eCOSy6tem6. This process rob6 preeent 
and fct;rre generation6 of genetic material with which to improve 
crop varieties, to make them less vulnerable to weather stress. 
pest attacks, and disease. The lo66 Of Sp@Cieti and SUbSpeCieS, 
many a6 yet unstudied by science. deprive6 u6 of important 
potential sources of medicine6 and intiustrial chemicals. It 
removes forever creatures of beauty and parts of our cultural 
heritage; it diminishes the biosphere. 

31. Many of the risks stemming from our productive activity and 
the technologies we use CT066 national boundaries; many are 
global. Though the activities that give ris to these dangers 
tend to be concentrated in a few countries. the risk6 are shared 
by all. rich and poor, thO6e who benefit from them and those who 
do not. Host who share in the risks have little influence on the 
decision processes that regulate these activities. 

32. Little time is available for cortrective action. In some 
ca6es we may already be close to transgressing critical 
thresholds. while scientists continue to research and debate 
caw6es and effects. in many cases we already know enough to 
warrant action. This is true locally and regionally in the cases 
of such threats as desertification, deforestation, toxic waste6, 
and acidification; it is true globally for 6UCh threats as 
climate change. ozone depletion, and species loss. The risks 
increase faster than do our abilities t0 manage them. . 

33. Perhaps the greatest threat to the Earth'6 environment, to 
sustainable human progress. and indeed to survival is the 
possibility of nuclear war, increased daily by the continuing 
arms race and its spread to outer space. The search for a more 
viable future can only be meaningful in the context of a more 
vigorous effort to renounce and eliminate the development of 
means of annihilation. 

/ . . . 
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34 Fhe environmental difficulties tt,‘t confront UY qre not new, but 
on I recently have we begun to underetand their complexity. 
Pteviouely our imin concern8 centred on the effects of development on 
the enviroiament. Today, we need to be equally concerned about the 
way6 in which environmental degradation can dampen or rev(tr6e 
economic development. In one area aft.er another, environmental 
degradation is eroding the potential for development. This basic 
connection was brought into sharp focus by the environment and 
devnlopment crises of the 1980s. 

33. The slowdown in the momenLum of economic expaneion and the 
stagnation in world trade in the 19806 challenged all naLions@ 
abilitirs to react and adjust. Developir,? cotntries that rely on the 
export of primary productv have been hit particularly hard by falling 
commodity prices. Between 1980 and 1984, developing countriee lost 
about $55 billion ia export earnings becauffe of the fall in commodity 
pricee, a blow felt moat keenly in Latin America and Atrica.l2/ 

3c. A@ a consequence of thio period of 610~ growrh in the world 
economy - together with rising debt service obligation6 and a decline 
in the inflow of financti - many developing countries have faced 
6evefe economic crises. Over half of all developing countries 
actually experienced declining per cdpita GDP in the year6 1982 85 
and per Tapita GDP has fallen, for developing countries afi a whole, 
by around 10 per cr!nt ln the 19806. (See Table 1-3.) 

- - - - - - - - - - - - - - - - - _ _ - -  - I I - -  . -  - -~-  

Table 1-3 
Annual Hate of InCKea6e of Cross Domestic Product 

in Developing Countries. 1976. 85 

Indicatar 1976. 60 1.96i 1982 1983 lYM4 1965 

- I--_ -_ I_- ._--.---. --_- -” -.._ ..- -_-. - - -- --._ .-. 
- 

----I 
Or066 Domestic 
Product ---d-w 
All Developing 

Countries 4 . q 1 3 

(per cent. ) 

(! . ;I 0 . Ii 2.1 0 5 

1.4 

0.2 

1 1 

Developing C:Junt I ita6 
Zxcludinq Lar (Ie 
Countries 4 . I, 1 .o 0.6 1.1 1 1.5 

peZ Caeita C3P ---.. 
Al 1 Developing 

Count r ies 2.4 1 . 0 2.1 1 ‘1 0.2 

Developing Count r iea 
Excluding Large 
Countciee 1.9 1.5 -’ 3 . 1 ,. 2.4 -1.0 

--e-e--.-- ___-...,...-_ -- -_- _~ .--- ._ -. - -.. -.__ ._.._ ---_-- --.-._ 
Source: Dep;rtmsnt of International Economic and Social 
Affairs. DoubliaSLD~~_qr.cenL_rin.~.-“-.~~~ Lu.!L~..~C.O k2.l 
Chs)le EL?, _ ._.__ View6 and Recommenda joy-j ._o_! _. \ hft ~?QF,IJ~ t.ee $?r_l _ - .,.--- __- -,.--___ 
DeveloyF r!t Plenninp (New York: UN, 19t)b) __-- -- --- --__ -... 

-. -._ _.. _ ._ 



37. The heaviest burden in international economic adjustment 
has been carried by the world’s poorest people. l’he consequence 
has been a considerable increaee in human distress and the 
overexploitation of land and natural resources to en.ure survival 
in the short term. 

i . k?ii 2” international economic problems remain unresolved: 
Developin; country indebtedness remains serious; commodity and 
encryy markets are highly unstable; f inancill flows to developiul 
coubtries are seriouc.!y deficient; protect ionism and trade wars 
are a serious threat. Yet at a time when multilateral 
inst i tut ions, and rules. are more than ever nectissary. they have 
been devalued . And the notion of an international respoilcibility 
for development has virturilly disappeared. The trend is towards 
a declint in mule ilateralism and an assertion of national 
dominance. 

NEW APPROACHES II . TO ENVIRONMENT AND DEVELOF’.J!&T 

39 lluman progrecs has always depenled on our technical 
ingenuity and a capacity for cooperative action. These qualities 
have often b,*en used constructively to achieve da-relopment and 
environmental progress: in air and water pollution control, for 
example, and in increasing the efficiency of material and energy 
use. Many countries have increased food production and reduced 
population growth rates. Some technological advances, 
particularly in medicine, have been widely shared. 

4c. but this is not enough. Failures to manage the environment 
and to sustain development threaten to ov rwhelm all countries. 
Environment and development are not separate challenges; they are 
inewor,rbly 1 inked. Development cannot subsist upon a 
deter ioratinq environmental resource base; the environment cannot 
be protected when growth leaves out of account the costs of 
environmental destruction. These problems cannot be treated 
separately by frdgmehted institutions and policies. They are 
linked in a complex system of cause and effect. 

41. Firer., environmental et Teases are linked one to anot br*r. 
For example, deforestation, by increasing run off, accelerdtes 
r;oll erosion dnd siltation of rivers and lakes. Air pollution 
dtld aridificat ion play their part. in killing foreets and lakes. 
s u c h links mean that several different problems m!*rt be tackled 
simult.aneously. And success in onp area, such as f’)rost 
protect ion, can iI11prove chances of succfdas in anothe- drea, suctl 

a6 soil conservatic’n. 

41. Second, environmental stresses and patterns of economic- 
development are linked one to another. Thus agricultural 
policies may !ie at the root of land, w  Ler, and forest 
degradation. Energy policies are associated with the qlobal 
greenhouse effect , vith acidif ication, and with deforestat ion for 
f uelwood In many developing nations. These at resses al 1 threaten 
ec*onomir development. Thus eCOnOIIIiC8 and QCOlOtJy IOUSt bQ 

completely integrated in decision makiny and lawmaking processes 
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How long can we 90 on and safely pretend that the 
environment is not the economy, is not health, is not the 
prerequisite to development, is not recreation? 16 it 
realistic to see ourselves as managers of an entity out there 
called the environment, extraneous to us, an alternative to the 
economy, ton expensive a value to protect An difficult economic 
times? When we organize ourselves starting from this premise, 
we do so with danyerous consequence6 to our economy. health, 
and industrial growth. 

We are now just beginning to realize that we must find an 
alternative to our ingrained behaviour of burdening future 
generation6 resultinp from our mispl;,ced belief that there is a 

choice between economy and the environment. That choice, in 
the long term, turns oUt to be an illusion with awesome 
consequence6 for humanity. 

Charles Caccia 
Member of Par 1 isment , 
House of Commons, 
WCED Public Hearit{ 
Ottawa, 26-27 May 1986 

.-- 

not just to protect the environment, but also to protect and 
promote development. Economy is not just about the production of 
wealth, and ecology is not just about the protection of nature; 
they are both equally relevant for improving the lot of humankind. 

43. Third, environmental and economic problem6 are linked to many 
social and political factors. For example, the rapid population 
growth that has so profound an impact on the environment and on 
development in many regions is driven partly by such factor6 as the 
status of women in Society and other cultural values. Also, 
environmental stress and uneven development can increase social 
tensions. It could be argued that the distribution of power and 
influence within society lias at the heart of most environment ..nd 
development challenges. Hence new approaches mU6t invl>lve 
programme6 of social development, particularly to improve tht, 
position of women in society, to protect vulnerable qroup6, and to 
promote local participation in decision making. 

44. Finally, the systemic feature6 operate not merely within but 
also between nations. National bounddries have become 60 porous 
that traditional distinctions between matter6 of local, national, 
and international si9nificance have become blurred. Ecosystems do 
not respect national boundaries. Water pollution moves through 
shared rivers, lakes, and se&u. The rtmosphbre carriebi air 
pollution over vast distances. Major accident6 - particularly 
those d: nuclear reactors or at plant6 or warehouses containing 
toxic material6 _ can have widespread reqional effects. 

45. Many environment-economy links ~160 operate 910hally. For 
instance, the highly subsidized, incentive-driven agriculture of 
industr!sllzed market economies generate6 surpluses that depress 
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To eucceaafully advance in solving global problems, we neec 
to develop new method6 of thinking, to elaborate new moral and 
value criteria, and, no doubt, new pattern6 of behaviour. 

Mankind is on the threshold of a new stage in its 
development. We should not only promote the expaneion of its 
material, scientific, and technical baeis, but. what is most 
important, the formation of new value and humanistic 
aspirations in human psychology, since wisdom and humaneness 
are the ‘eternal truths’ that make the basis of humanity. We 
need new social, moral, scientific, and ecologil:al concepts, 
which should be determirlsd by new condition6 ir the life of 
mankind today and in tt.e future. 

I. T. Frolov 
Editor-in-Ch ef, 
Communist Magazine 
ED Public Hearing 
Moscow, 8 Dee 1986 

prices and erode the viability of the often neglected agriculture 
of developing countries. Soil6 und other environmental resources 
suffer in both eystems. Each country m@y devise national 
agricultural policiee to 6ecure ehcrt-term economic and political 
gains, but no nation alone can devise policies to deal 
effectively with the financial, economic, and ecological costs of 
the agricultural and trade policies of other nations. 

46. In the pact. responsibility for environmental matters has 
been placed in environmental ministries and institutions that 
often hyve ha3 little or no control over destruction caused by 
agricultural, induetrial, urban developmellt, forestry, and 
traneportation policiee and practices. Society has failed to 
give the reeponrt.bility for preventing environmental damage to 
the ‘eactoral’ minietries and agencies whose policies cau6e it. 
Thue our environmental management practice6 have focused largely 
upon after-the-fact repair of damage: fiforest.ation, reclaiming _I 
desert lands, mbuilding urban environmentfi, restoring natural 
hrbitats, and mhabilitating wild lands. Thesbil!ty to 
anticipate ant’ prevent environmental damngt: will require that the 
ecological dimensions of policy be considered at the same time a6 
the economic, trade, enargy, agricultural, and other dimeneione. 

47. In meet countries. environmental policies are directed at 
the symptom6 of harmful growth; theee policiee have brought 
progress and rewarda and must be continued and atrengthened. But 
that will not be enough. What is required is a new approach in 
which all nation6 aim at a type of development that inecgratea 
production with resource conosrvation and enhancement, and that 
link6 both to the provision for all 01 an adequate livelihood 
base and equitable acce66 to resourcee. 

48. The concept of sustainable rievelopment provide6 a framework 
for the integration of environment policies and development 
strategies - the term ‘development’ being ueed here in its 
broadest sense. The word is often taken to refer to the 
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Yau talk very little about life, you talk too much about 
rurvlvrl. It is very important to femombJr that when the 
poseibilities for life are over, the porribilities for survival 
rtart. And there are peoples here in Brazil, especially in the 
Amazon region, who still live, and there peoples that still 
live don’t wrnt to KedCh down to the 10~1 of rurvival. 

Spedkrr f fom the floor 
WED Pub1 ic Herring 
SdO PdUlO, 28-29 Ott 1985 

processes of OCOnOmiC and socidl change in the Third World. But 
the integrdtion of environment and development is required in all 
countries, rich and poor. The pursuit of sustrinrble development 
requires changes in the domestic dnd intetnationrl policies of 
every nation. 

19. Suetrinable development seeks tc, moot the needs dnd 
aspiratiOnt3 of the pi’esent without compromiring the rbility to 
meet. thoee of the future. Far from requiring the cesration of 
econom j growth, it recognizes that the problems of poverty dnd 
underdevelopment cannot be eolved unless we have d new pra of 
growth in which developing countries play a large role .Ind redp 
large benefits. 

SO. Economic growth rlwrya brings rick of environmental damage, 
a6 it put6 increased pressure on environmental resource6. But 
policy maker6 guided by the concept oi 6UStdinable development 
will necessarily work to assure that growing economies retain 
firmly attached to their ecological roots and that these root6 
are protected and nurtured 60 that they may support growth over 
the long term. Environmental protection is thue inherent in the 
concept of sustainsble development, as i6 a focue on the 6oucces 
Of enVirOnQenta1 problem6 rather than the 6ymptOm6. 

51. No single blueprint of suetdinabllity will be found, a6 
economic and social eyeterns and ecological condition6 differ 
widely among countr iae. Each natio.1 wili have to work out it6 
own concrete policy implications. Yet irreepective of these 
differences, sustainable development should be Been a6 a global 
objective. 

52. No country can develop in isolation from others. Hence the 
pursuit of sustaindblf! developwtint require6 a new orientation in 
internationdl relations. Long-term surtsinsb!e growth will 
require far-reaching change6 to produce trade, capital, and 
technology flows that are more equitable and better sytchronized 
to cnvirr~nmenral imperatives. 

53. The mechanic6 of increased international cooperation 
required to a66ure suetainabls development will vary from sector 
to aecror and in relation to particular institutions. But it is 
fundamental that the transition to euetsinable development be 
managed jointly by &ll nations. The unity of human needs 
requires a functioning mult’.late:al Eyetern that respects the 

. . 



democratic principle af consent and accept6 that not only the 
Earth but also the world is one. 

54. In the chapters that follow we examine these issues in 
greater detail and make a number of specific proposals for 
responding to the crises of a threatened future. Overall, our 
report carries a message of hope. But it is hope conditioned 
upon the establishment of a new era of international cooperation 
based on the premise that every human being - those here and 
those who are to come - has the right tc life, and to a decent 
life. We confidently believe that the internJtiona1 community 
can rise, as it muet, to the challenge of securing sustainable 
human progress. 
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CHAPTER 2 

TOWARDS SUf3TAINABLE DEVEI.OPMENT 

1. Suetainable development is development that meet6 the need6 
of the present without compromi6ing the ability of future 
generations to meet their own needs. It contain6 within it two 
key concepts: 

* the concspt of ‘needs’, in particular the essential need6 
of the world’s poor, to which overriding priority should 
be given; and 

* the idea of limitation6 imposed by the state of 
techno! ,y and social organization on the environment’s 
ability co meet present and future neeJ6. 

2. Thus the goals of economic and 6 ,cial development must be 
defined in terms of suetainability in all cQuntrie6 - developed 
or developing, market-oriented OK centrally planned. 
Interpretation8 will vary, but mu6t share certain general 
features and must fiow from a conBen(Iu6 on the ba6iC concept cbf 
su,tainable development a.,d on a broaa strategic frdUieWOKk for 
achieving it. 

3. Dtivelo?ment involve6 a progressive traneformation of 
economy and society. A developmect path that is suetainable in a 
physical sen6e could theoretically be pUK6Ued even in a rigid 
6oCial and political 60tting. But phyeir’al 6usta:nabili:y Cdnnot 
be secured Unless development policiee pay attention to 6Uch 
COn6iderttion6 de change6 in acce66 to resource6 and in the 
dietribution of co616 and benefits. Even the narrow notion of 
physical custaindoility implies a concern ior social equity 
between generations, a concern that must logical;-., be t!xter!ded to 
equity within each generation. 

I. THE CONCEPT OF SUSTAINAPLE UPVEt OPHENT ------~- 2-2 _-.~ 

4 The satisfaction of humdn riced6 dnd asyirdtions is the 
m(rjor objective of development, The essential needs of vast 
number6 of ueople in developing co;lnt ries for food, clot!linq, 
6helter, jIJb6 - are not being r;,et, and beyond their basic need6 
thsse people have legitimdte aspirations for dli improved qualrry 
of life. A world in which poverty ,\nd inequity dre endemic will 
alwaye be prone to ecological and other crieee. Sustainable 
development require6 meeting the baeic need6 of all and extendlog 
to all the opportunity to f4dl isfy their dspir,jr lone for d better 
life. 

I, . Living 6tarldard6 thd7 go beyond the basic minimum drp 
eustairldtJIfJ only if CCJnfSUmpt ifJrl fit drtd4rrlr; f!vt*rywht?re have reqdf (1 
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for long-term sustainability. Yet many of UB live beyond the 
wosld@6 ecologlcel mean6, for instance in auf patterns of energy 
uoe. Petceived need6 are socially and culturally determined, and 
euetainable developaent require6 thf* promotion of valiq 6 that 
encourage consumption standards that are within the bounds of the 
ecological poesible and to which all can reasonably aspire. 

6. Meeting essential needs depends in part on achieving full 
growth potential, and sustainable development clearly requires 
economic growth in places where such needs are not being met. 
Elsewhere, it can be consietent with economic growth, provided 
the content of growth reflects the broad princip!es of 
sustainability and non-exploitation of others. B’lt growth by 
itself is not enough. High levels of productive activity and 
wideepread poverty can coexist. and can endanger the 
environment. Hence euetainable development requires that 
societies meet human needs both by increasing productive 
potential and by eneuring equitable opportunities for all. 

7. An expaneion in numbers can increaee the preurure on 
reeouzce8 and slow the rise in living standardo in areds where 
deprivation is widespread. Though the ieeue is not merely one of 
population size but of the distribution of reuoufce8, sustainable 
development can only be pursued if deao$rsph!c developments are 
in harmony with the changing productive potential of the 
ecosyetem. 

8. A BOCiety Inay in many ways conpromiae it6 ability to meet 
tho essent.ial needs of its people in the future - by 
overexploiting reaoucces, for example. The direction of 
technological developments may solve come immediate problem6 but 
lead to even greater onea. Large eect’lone of the population may 
be marginalized by ill-coneidered development. 

9. Settled agriculture, the divereion of watercourees, the 
extraction of minerrls, the emiaeion of heat and noxioue gaeee 
into the atmosphere, commercial foreste, and rlbnetic manipulation 
are all examples or‘ human intervention in nal iral syeteme during 
the course of development. Ulltil recently, such intervention6 
were emall in scale and their impact limited. Today’e 
interventions are more draetic in ecale and impact, and more 
threatening to life-support syslem8 both locally and globally. 
This need not happen. At d minimum, euetainable development mu6t 
not endanger the natural syeteme that support life on Earth: the 
atmoephere, the waters, the soils. and the living beings. 

10. Growth ha6 no Bet limits in terms of population or retIoVJrce 
uee beyond which lies ecological disaster. Different limits hold 
for the uee of energy, materials, water, and land. Many of these 
will manifest themeelves in the form of rioing coats and 
diminishing returns, rather than in the form of any eudden loss 
of a resource bane. The accumulation of knowledge and the 
development of technology can enhance the carrying capacity of 
the resource base. But ultimate limits there are, and 
euatainability require8 that long before thee@ are reached, the 
world must eneute equitable acce66 to the constrained resource 
am-l reot it*t~t te(-hnc\loqical effort6 to rlplieve the preeeule. 
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A communicati ns gap has kept environmental, population, 
and development abeiistance groups apart for to0 long, 

preventing u6 from being aware of our common interest and 
tealizinq out combined power. Fortunately, the qep is 
cloeing. We now know that what unite6 u6 16 vastly more 
important than what divide6 UR. 

We recognize that poverty, environmental degradation, dnd 
pooulation growth are inextricably related and that none of 
these fundamental problems can be successfully addre6;r;rld irr 
isolation. We Will succeed or fail together. 

Arriving at a commonly accepted definition of ‘6u61dirldbl+* 
development’ remain6 a challenge for all the drtors in the 
development process. 

‘HakIng C 3mon Cause’ U.S.-Ba6ed 
Development, Environment, 
I’opulation NC06 
WCED Public Hearing 
Ottawa, 26-27 May 1986 

11. Economic growth and development obviously involve change6 
in the physical ecosy-stem. Every ecosystem everywhere cannot be 
preserved intact. A foreet may be depleted in one part of a 
waterehed and extended elsewhere, which is not a bad thing if the 
exploitation has been planned anal the effect6 on coil erosion 
rate6, water regimes, and genetic 1066e6 have been taken into 
account. In general, renewable re6ources like forest6 and fish 
etocks need not be depleted provided the rate of use is within 
the limit8 of regeneration and natural growth. But q O6t 
renewable re6ource8 are part of a complex and interlinked 
ecoeyoten, and maximum sustainable yield must be defined dfter 
taking into account system-wide effect6 of exploitation. 

12. Ae for nnn-renewable re6ource6, like fO66il fuels and 

minerals, tneir L;Be reduces the stock available for future* 

generat ions. But thie doe6 not mean that such re’BoUrce6 6hOUld 
not be Used. In panera\ the rate 3f depletion should take into 
account the criLicality of that fe6’Jurce. the avdilabi lity of 
technologies tar q inimizing depletion, dnd the like1 ihood of 
eubetitutes being available. Thus land ehould not be degraded 
beyond reaeonable recovery. With mlnerdle dnd fcJ6Eil fUPl6, thr 
rate of depletion and the I mphaeis on recycling and economy of 

use ehould be calibrated to ensure that the reeource dOP6 not run 
out before acceptable 6tlb6t itUte6 are Available. SU6td;nable 

development require6 that the rate of depletion o! non renewable 
re8oUrce6 ehould fOKeClO8e a8 few future option6 au possible. 

13. Development tends to simplify ecosystems and to reduce 
their diversity of epecies. And operiee, once extinct, dre not 

renewable. The 1066 of plant and animal epecies cdn greatly 
limit the option6 of future generatlone; 60 auetdlnable 

development requires the coneervatiljn of plant dn(l animal eperies. 

14. So-called free goode like air drlrl ‘C’ater are dlao 
I ( ROUrCe6. The raw material8 and enerqy of product ior1 pr ove~fif*H 



a r f! only partly converted to useful products. The rest comes out 
as wastes. Sustainable development requires that the adverse 
impacts on the quality of air, water, and other ratural elements 
are minimized 60 as to sustain the ecosystemls overall integrity. 

15. In essence. sustainable development is a process of change 
in which the exploitation of resources, the direction of 
investments, the orientation of technological development, and 
institutional change are dll in harmony and enhance both current 
and future poterltial to meet human needs arId aspirations. 

Jl& EQUITY ANL, THE COMMc;N 
INTEREST 

16. Sustainable development has been described here in general 
terms, How are individuals in the real world to be persuaded or 
made to act in the common interest7 The an6wer lies partly in 
educat iLn, institutional development, and law enforcement. But 
many problems of resource depletion and environmental stress 
arise from disparities in economic r.nd politic;ll power. An 
industry may get away with unacceptable levels ot air and water 
pollution beCaUSe tbc people who bear the brunt of it are poor 
and unable to comL!aln effectively. A forest may be destroyed by 
excessive fellinq because the people living there have no 
alternatives or tecduse timber contractors generally have more 
influence than forest dwellers. 

17. Ecoioqical interactions do not respect the bl)unddries of 
‘ndividua! ownership dnd political jur’sdiction. Thus: 

l In a watershed, the ways in which a farmer up the slope 
uses la,ld directly affect run-off on farms downstream. 

. i’ne irrigation practices, pesticides, and fertilizers 
usea on one farm affect the productivity of neighbouring 
ones, especially among sad11 farms. 

l The efficiency of a factory boi;?r determines its rate of 
emission of soot and noxious chemicals and affects all 
dho live and work arour.d it. 

l The hot water discharged by a thermal power plant into a 
river or a local sea affects the catch of all who fish 
19cal1y. 

18. Traditional socia; systems recognized some aspects of this 
interdependence and enforced community control over agricultural 
practices and traditional rights relating to water, forests, and 
land. This enforcement of the ‘common interest’ did not 
necessarily impede growth and expansion though it lnay have 
limited the acceptance and diffusion of technical innovations. 

1Y. Local interdependence has, if anything, ir,creased beCauSe 
of the technology USed in modern agriculture and manufacturing. 
Yet with this surge of technical progress, the qrowinq 
‘enclosure* of common lands, the erosion of common rights III 
forests and other resources, and the spread of commerce and 
production for the market, the responsibilities for dec-ision 
mcrkiny dre being taken away from both groups and individuals. 
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If the desert is growing, forest disappearing. malnutrition 
increasing, and people in urban area6 living in very bad 
conditions, it is not becauee we are lacking resource6 but the 
kind of policy implemented by our rulers, by the elite group. 
Denying people right6 nnd peoples’ interests is pushing ua to a 
aituation where it is only the poverty that has a very 
proaperoua future in Africa. And it is our hope that your 
Commi66ion. the World Commission, will not overlook these 
problem6 of human rights in Africa and will put emphasis on 
it. Because it is only free people, people who have rights. 
who are mature and responsible citizens. who then participate 
in the development and in the protection of the environment. 

Speaker from the floor 
WED Public Hearing 
Nairobi, 23 Sept 1986 

1 

This shift is still under way in many developing countries. 

20. It ie not that there is one set of villains and another of 
victims. All would be better off if each person took into 
account the effect oL hi6 or her acts upon others. But each is 
unwilling to aaaume that others will behave in Lhia socially 
desirable fashion, and hence all continue to pursue narrow 
eelf-interest. Coamunitiea or government6 can compensate for 
this iaolation through laws, education, taxes, subsidies, and 
other methods. Well-enforced laws and strict liability 
legislation can control harmful aide effects. Moat important, 
effective participation in decision-making processes by local 
conuPunitie8 can help them articulate and effectively enforce 
their common interest. 

21. Interdependence is not simply a local phenomenon. Rapid 
growth in productian haa extended it to the international piane, 
with both physical and economic manifestations. There are 
growing global and regional pollution effects, such a6 in the 
more than 200 international river basin6 and the large number of 
shared aea6. 

22. The enforcem nt of common interest often suffers because 
areas of political juris4ictions and area6 of imiact do not 
coincide. Energy policies in one jurisdiction cause acid 
precipitation in another. The fishing policies of one state 
affect the fieh catch of another. No eupranational authority 
exists to resolve such isauea, and the com6101~ interest can only 
be articulated through international cooperation. 

23. In the 6ame way, the ability of a government to conirol it6 
national economy is reduced by growing international economic 
interactions. Por example, foreign trade in commodities makes 
irsauee of carrying capacities and resource scarcities an 
international concern. (See Chapter 3.) If economic power and 
the benefit6 of trade werk? more equally distributed. common 
interests would be generally recognized, But the gains from 
trade are unequally distributed, and pattern6 cf trade in, cay, 

,/ . . . 
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sugar affect not merely a local sugar-producing sector, but the 
ecoilomies and ecologies of the many developing countries that 
depend heavily on this product. 

24. The search for common interest would be less difficult if 
all development and environment problems had solutions that would 
leave eiefyone better off. This is seldom the case, and there 
are usually winners and losers. Many problems arise from 
inequalities in access to resources. An inequitable 
landownership st&ucture can lead to overexploitation of resources 
in the smallest holdings, with harmful effects on both 
environment and development. Internationally. monopolistic 
control over resources can drive those vho do not share in them 
to excessive exploitation of marginal resources. The differing 
capacities of exploiters to COmmandQQr ‘free’ goods - locally, 
nationally, and internationally - is another manifestation of 
unequal access to resources. ‘Losers’ in environment/development 
conflicts include those who suffer more than their fair share of 
the health, property, and ecoeystsm damage costs of pollution. 

25. As a system approaches ecological limits, inequalities 
sharpen. Thus when a vatershed deteriorates, goor farmers sxffer 
more because they cannot afford the same anti-erosion measurer as 
richer farmers. When urban air quality deteriorates, the poor, 
in their more vulnerable areas, suffer more health damage than 
the rich, who usually live in more pristine neighbourhoods. When 
mineral resources become depleted, late-comers to the 
industrialization process lose the benefits of low-cost 
euppl ias. Globally, wealthier nations are better placed 
financially and technologically to cope with the effects of 
possible climatic change. 

26. Hence, our inability to promote the common interest in 
sustainable dcveiopment is often a product of the relative 
neglect of economic and social justice within and amongst nations. 

III. STRATEGIC IMPERATIVES 

27. The world must quickly design strategies that will allow 
nations to move from their present, often destructive, processes 
of growth and development onto sustainable development oaths. 
This will require policy changes in all countries, with respect 
both to their own development and to their impacts on other 
nations 1 development possibilities. :This chapter concerns 
itself with national strategies. The required reorientation in 
international economic relations is dealt with in Chapter 3.) 

28. Critical objectives for environment and development 
policies that follow from the concept of sustainable development 
include: 

l reviving growth; 
l changing the quality of growth; 
l meeting essential needs for jobs, food, energy. water, 

and sanitation; 



l ensuring a sustainable level of population; 
l conserving and enharlcing thy re6ource base: 
* reorienting technology and managing risk; and 
* merging environment and economic6 in decision making. 

1. Reviving Growth 

29 Ae indicated ear 1 ier , development that is sustainable ha6 
to addKe66 the problem of the large number of people who live in 
absolute poverty - that is, who are unahle to satisfy even the 
most basic of their needs. Poverty reduce6 people’s capacity tc 
u6e re6oucce6 in a sustainable manner; it intensifies preseure on 
the environment. HO6t 6Uch absolute poverty i6 in developing 
countries; in many, it ha6 been aggravated by the economic 
stagnation of the 19806. A necessary but not a sufficient 
condition for the elimination of ab6OlUte poverty is a relatively 
rapid rise in per capita income6 in the Third World. It is 
therefore eteeential that the stagnant or declining growth trend6 
of this decade be reversed. 

30. While attainable growth rate6 will vary, a certain minimum 
is needed to h.ave any impact on abnolute pOVerty. It 6eem6 

unlikely that, taking developing countries a6 a whole, these 
objectives can be accomplished With per capita income growth of 
under 3 per cent. (See Box 2-l.) Given current population 
growth rates, this would require overall national income growth 
of around 5 per ce!?t a year in the developing economies of ARia, 
5.5 per cent in Latin America, and 6 per cent in Africa and West 

Asia. 

31. Are tnese Order6 of magnitude attainable? The record in 
South and Eaet Asia over the past quarter-certury and especially 
over the laet five year6 suggeets that 5 pe! cent annual growth 
can be attained in most countries, including the two largest, 
India and China. In Latin America, average growth rates on the 
order of 5 per cent were achieved during the 19606 and 19706, but 
fell well below that in the first half of this decade, mainly 
beCaU6e Of the debt cri6i6.l’ A revival of Latin American 
growth depend6 on the reeolution of this crisis. In Africa, 
growth rates during the 19606 and 19706 were around 4-4.5 per 
cent, which at current rates of population growth would mean per 
capita income growth of only a little over 1 per centq2/ 
Moreover, during the 19806, growth nearly halted and in 
two-third6 of the countries per capita income declined.3/ 
Attaining a minimum level of growth in Africa require6 the 
correction cf short-term imbalancee, and aleo thr! removal of 
deep-rooted conetraints on the growth procees. 

32. Growth mulf be revived in developing countries becauee that 
ir where the iinks between economic growth, the alleviation of 
poverty, and environmental conditions operate mo6t directly. Yet 
developing countriee are part of an interdependent world economy; 
their prospects aleo depend on the levels and pattern6 of growth 
in industrialired nations. The medium- term prospect6 for 
industrial countries are for growth of 3..4 per cent, the minimum 
that international financial inetitutione COneider neceesary if 
these countriee are going to play a part in expanding the world 

‘... 



BOX 2-l 

Growth, Redistribution, ana Poverty 

The poverty line is that level of income below which an 
individual or household cannot afford on a regular basis 
the necessities of liie. The percentage of the population 
below that line will depend on per capita national income 
and the manner In which it is di6tributed. How quickly can 
a developing country expect to eliminate absolute poverty? 
The answer will vary from country to country, but much can 
be learned from a typical cake. 
Considet a nation in which half the population lives telow 
the poverty line and where the distribution of household 
incomes is a8 follows: the top one-fifth of household6 
have 50 per cent of total income, the next fifth have 20 
per cent, the next r‘ifth have 14 per cent, the next fifth 
have 9 per cent, and the bottom fifth have just 7 per 
cent. This is a fair representation of the situation in 
many low-income developing countries. 
In this case, if the income distribution remains uncha lged, 
per capita national income would have to double before the 
poverty ratio drops from 50 to 10 per cent. If income is 
redistributed in favour of the poor. this reduction can 
occur sooner. Consider the case in which 25 per cent of 
the incremental income of the richest one-fifth of the 
population i6 redistributed equaliy to the others. 
The assumptions here about redistribution reflect three 
judgements. First, in most situations redistributive 
policies can only operate on increases in income. CuecohG, 
in low-income developing countries the surplus that can be 
skimmed off for redistribution is available only frcm the 
wealthier group6. Third, redistributive policies cannot be 
so precisely targeted that they deliver benefits only to 
those who are below the poverty line, so some of the 
benefit6 will accrue to those who are just a little above 
it. 
The numher of years required to bring the poverty -ltio 
down from 50 to 10 per cent ranges from: 

l 18-24 year6 if per capita income grow6 at 3 per rent, 
* 26-36 year6 if it grows at 2 per cent, and 
t 51-70 year6 if it grow6 only at 1 per cent. 

In each case, the shorter time is d6soCiated with the 
redistribution of 25 per cent of the incremental inccme of 
the richest fifth of the population and the longer period 
with no redistribution. 
So with per capita national income growing only at 1 per 
cent a year. the time required to eliminate absolute 
poverty would Stretch well into the next century. If, 
however, the aim is to ensure that the world is well on it6 
way Lowards sustainable development by the beginning of the 
next century, it is necessary to aim at a minimum of 3 per 
cent per capita national income growth and to pursue 
vigorous redistributive policies. 
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e -0nomy. SUC!i rowth rates could be environmentally sustainable 
if industrialised nations can continue the recent shifts in the 
content of their growth towards less material- and 
energy-intensive activities and the improvement of their 
efficiency in using materials and energy. 

33. As industrialized nations use less materials and energy, 
however, they will provide smaller markets for commodities and 
minerals from the developing nations. Yet if developing nations 
focus their efforts upon eliminating poverty and satisfying 
essential human needs, then domestic demand will increase for 
both agricultural products and manufactured goods and some 
services. Hence the very logic of sustainable development 
implies an internal stimulus to Third World growth, 

34. Nonetheless, in large numbers of developing countries 
markets are very small; and for all developing countries high 
export growth, especially of non-traditional items, will also be 
necessary to finance imports, demand for which will be generated 
by rapid development. Thus a reorientation of international 
economic relations will be necessary for sustainable development, 
as discussed in Chapter 3. 

2. Chanuing the Oualitv of Growth 

35. Sustainable development involves more than growth. It 
require6 a change in the content of growth, to make it less 
-Jaterial- and energy-intensive and more equitable in its impact. 
These changes are required in all countries as part of a package 
of measures to maintain the stock of ecological capital, to 
improve the distribution of income, and to reduce th. degree of 
vulnerability to economic crises. 

36. The process of economic development must be more soundly 
based upon the realities of the stock of capital that sustains 
it. This is rarely done in either developed or developing 
countries. For example, income from forestry operations is 
conventionally mearuced in terms of the value of timber and other 
products extracted, minus the costs of extraction. Tne costs of 
regenerating the forest are not taken into account, unless money 
is actually spent on such vork. ThU6 figuring profit6 from 
logging rarely takes full account of the losses in future revenue 
incurred through degradation of the forest. Similar incomplete 
accounting occurs in the exploitation of other r‘atural resources, 
especially in the case of resources that are not capitalized jn 
enterprise or national accounts: air, water, and soil. In all 
countries, rich or poor, economic development must take full 
account in its measurements of growth of the improvement or 
deterioration in the stock of natural resources. 

37. Income distribution ‘: one aspect of the quality of growth, 
as described in the preceding section, and rapid growth combined 
with deteriorating income distribution may be verse than slower 
growth combined with redistribution in favour of the poor. For 
instance, in many developing countries the introduction of 
large-scale commercial agriculture may produce revenue rapidly, 
but may also dispossess a large number of snail farmer6 and make 

,,’ . . . 
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People have acquired, often for the first time in history, 
both an idea of their relative poverty and a desire to emerge 
from it and improve the quality of their lives. As people 
advance materially, and eat and live better, what. were once 
luxuries tend to be regarded as necessities. The net result ie 
that the demand for food, raw materials, and power increases to 
an even greater degree than the population. As demand 
increases, a greater and greater strain is put on the finite 
area of the world’6 land to produce the products needed. 

Dr. 3. P. Garbouchev 
Bulgarian Academy of Sciences 
WED Public Hearing 
Hoscow. 11 Dee 1986 

, 

income distribution more inequitable. Ir, the long run, such a 
path nay not be sustainable; it impoverishes many people and can 
incrsase presrrures on the natural resource base through 
overcommercialized agriculture ard through the narginalizatioa of 
subsistence farmers. Relying more on smallholder cultivation may 
be slower at first, but more easily sustained over the long term. 

38. Economic development is unsustainable if it increases 
vulnerability to crises. A drought may force farmers to 
slaughter animals needed for sustaining production in future 
years. A drop in prices may cause farmers or other producers to 
overexploit natural re60urces to maintain incomes. But 
vulnerability can be reduced by using technologias that lower 
production risks, by choosing institutional options that reduce 
market fluctuations, and by building up reserve6, eapscially of 
food and foreign exchange. A development path that combines 
growth with reduced vulnerability is more suetairiable than one 
that d>cs not. 

39. Yet it ie not enough to broaden the range of economic 
variable6 taken into account. Sustainability require6 View6 of 
human need6 scd well-being that incorporate such non-economic 
variables as education and health enjoyed for their own sake, 
clean air and water, and the protection of natural beauty. It 
must also work to remove disabilities from disadvantaged groups, 
many of whom live in ecologically vulnerable areas, such a6 many 
tribal groups in forests, desert nomads, group6 in remote hill 
areas. and indiqonoue people6 of the America6 and Australasia 

40. Changing the quality of growth require6 changing our 
approach to development efforts to take account of all of their 
effects. For instance, a hydropower project should net be seen 
merely as a way of producing ;Ilore electricity; it6 etfecte upon 
the local environment and the livelihood of the local community 
muBt be included in any balance sheets. TLu6 the abandonment of 
a hydro project because it will disturb a rare ecological system 
could be a measure of progrees, not a 6e:back to 
drvelopment.4/ Nevertheless, in 6ome ca6e6, Sustainability 
considerations kill involve a rejection of activities that are 
financially attractive in the short run. 

. . . 
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41. Econorcic and social development can and should be mutb,lly 
reinforcing. Money spent on education and health can raise human 
productivity. Eccnomic development can accelerate social 
development by providing opportunities for underprivileged group6 
or by spreading education more rapidly. 

3. Meeting Essential Human Need6 

42. The satisfaction of human need6 and aspirations is 60 
obviously an objective of productive activity that it may appear 
redundant to aseert it6 central role in the concept of 
sustainable development. All too often poverty is 6UCh that 
people cannot sati6fy their need6 for survival and well-being 
even if good6 and services are available. At the 6ame time, the 
demand6 of those net in poverty may have major environmental 
consequences. 

43. The principal development challenge is to meet the needs 
and aspirations of an expanding developing world population. The 
most baeic of all need6 is for a livelihood: that is, 
employment. Between 198s and 2000 the labour force in developing 
countriee will increase by .,early 900 million, and new livelihood 
opportunities will have to be generated for 60 million person6 
every ,fear .5/ The pace and pattern of economic development 
have to generate sustainable work opportunities on this scale and 
at a level of productivity that would enable poor household6 to 
Beet IBinimUm COn6UInptiOn standards. 

44. More fooJ ie required not merely to feed more people but to 
attack undernourichment. For the developing world to eat, person 
for person, a6 well a6 the indU6trial world by the year 2000, 
annual increabes of 5.0 per cent in calorie6 and 5.8 per cent in 
protcains are needed in Africa; of 3.4 and 4.0 per cent, 
respectively, in Latin America; and of 5.5 and 4.5 per cent in 
Asia.61 Foodgrains and starchy root6 are the primary 6ource6 
of calories, while protein6 are obtained primarily from product6 
like milk, meat, fish, pulsee, and Oil-seeds. 

45. Though the focus at present is necessarily on staple foods, 
the projection6 given above also highlight the need for a high 
rate of growth of protein availability. In Africa, the task is 
particularly challenging given the recent declining per capita 
food production and the current constraints on growth. In Asia 
and Latin America, the required growth rate6 in calorie and 
protein coneumption 6eem to be more readily attainable. But 
increased food production ehould not be based on ecologically 
unsound production policiee and compromise long-term prospects 
for food security. 

46. Energy ie another essential human need, one that cannot be 
universally met unless energy consumption pattern6 change. The 
most urgent problem ie the reguirementp of poor ‘ihird World 
households, which depend mainly on fuelwood. By the turn of the 
century, 3 billion people may live in areas where wood is cut 
faster than it grow6 or where fuelwood is extremely 6carce.7/ 
Corrective action would both reduce the drudgery of collecting 
wood over long distances and preserve the ecological base. The 
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In the developing world, mostly in the Third World, we 

realize that the main problem we have is that we do not have 
employment opportunities, and most of these people who are 
unemployed move from rural area6 and they migrate into the 
cities and those who remain behir.d always indulge in processes 
- for example charcoal burning - and all this leads to 
deforestation. So maybe the environmental organizations should I 
step in and look for way6 to prevent this kir,d of destruction. 

Kennedy Njiro 
Student, Kenya Polytechnic 
WCED Public Hea;ing 
Nairobi, 23 Sept 1986 

minimum requirements for cooking fuel in mo6t developing 
countries appear to be on the order of 250 kilogramme6 of coal 
equitalent per capita per year. This is a fraction of the 
household energy consumption in indus’crial countries. 

47. The linked basic need6 of housing, water supply, 
sanitation, and health care ate aleo environmentally important. 
Deficiencies in these area6 are often Visible manifestations of 
envirot.mental stress. In the Third World. the failure co meet 
these key needs is one of the major cau6e6 of many communicable 
diseases such as malaria. gastro-intestinal infestations, 
cholera, and typhoid. Population growth and the drift into 
cities threaten to make these problems worse. Planners mU6t :ind 
ways of relying more on supporting community initiatives and 
self-help effort6 and on effectively using low-cost 
technologi,es. See Chapter 9. 

4. Ensurinq a S*lstainable Level of Population -- 

40. The eustainability of development ie ibltimately linked to 
the dynamic6 of population growth. The iesue, however, is not 
simply one of global population size. A child born in a country 
where level6 of material and energy ~610 are high places a greater 
burden on the Earth’s resource6 than a child born in a poorer 
country. A similar argument applies within countries. 
Nonetheless, suetainable development can be pUY6Ued more easily 
when popula:ion size is Btabilized at a level consistent with the 
productive capacity of the ecosystem. 

49. In industrial countries, the overall rate of population 
growth is under 1 per cent, and several countries have reached OI 
are approaching zero population growth. The total population of 
the industrialized world could increase from it6 current 1.2 
billion to about 1.4 billion in the year i!OZ5.81 

50. The gteater part of global population increase will take 

place in developing countries, where the 1985 population of 
3.7 billion may increase to 6.8 billion by 202!1.~/ The Third 
World doe6 not have the Option of migration to ‘new’ lands, and 
the time available fci adjustment is much le66 than industrial 
countries had. Hence the challenge now i6 to quickly lower 



popul,qtion growth rate6. especially in region6 such a6 Africa, 
where these rates are increasing. 

51. Birth rate6 declitied in industrial countlies largely 
because of economic and eocial development. Rising level6 of 
income and urbanization and the changing role of women all played 
important roles. Similar proceeees ace now at work in developing 
countries. These should be recognized and encouraged. 
Population policies should be integrated with other economic and 
social development programme6 ~- female education, health care. 
and the expanbion of the livelihood base oi the pocr. But time 
is short, and developing countriee will als) have to promote 
direct mca6ure6 to reduce fertility, to a.doid going radically 
beyond the productive potential to EYpp3rt their populations. In 
fact, increased acce66 to family planning bervices i6 itself a 
form of solirl develoF.ient that allow6 couples, and women in 
particular, the right to self-determination. 

52. Population growth in developing countries will remain 
unevenly dietributed between iu,al and urban areas. UN 
projection6 suggest :hat by the first decade of the next century, 
the absolute size of rural population6 in most developing 
countries will startedemlining. Nearly 90 per cent of the 
increase in the developin world will take place in urban acea6, 
the population of which io ex ected to rise from 1.15 billion in 
1985 to ? ‘. oillion in 2025. P 01 The increarse will be 

partic.>laz;y marked in Africa and, to a lesber extent, in Asia. 

53. Developing-country cities are growing much fa6tev than the 
Capacity Of aUthOritie6 t0 cope. Shortage6 of housing, wa:er, 
sanitation, and ma66 transit are widespread. A growing 
proportion cf city-dwel:.ers l’ive in slums and shanty town6, many 
of them expoeed to air and waipr polilltion and to industrial and 
natur 31 hazard6. Further deterl3ratiol: is likely, given that 
meet urbar, growth will take piace in thl? largest cities. Th\ls 
more manageable cities may be the principal gain from slower 
rate6 of populatioil growth. 

54. Urbanization is itself part of the development process. 
The challenge ie to manage the process 60 a6 to avoid a severe 
deterioration in the quality of life.’ Thus the development of 
smaller urban centres needs to be encouraged to reduce pressures 
in large ciciee. Solving the impending urban crisis will requl-e 
the promotion of self-help housirlg and urban serqJice6 by and for 
the poor, and a more positive approach to the role of the 
informal sector, supported by sufficient fund6 for Uat*r euppl, 
sanitation, and other services. See Chapter 9. 

5 Conoecving and-.Enhancin9_Jhe Resource Base f_-- 

55. If  need6 are to be met on a sustainabie basis the Earth’6 
natural re6ource base mu6t be concerved and enhanced. Ha jor 
Change6 in policies will be needed to cope vilh the induetria! 
kYorld’6 current high level6 of consumption, the increases in 
coneumption needed to meet minimum 6tr:ndalds in developing 
countlies, and expected population growth. However, the ca6e for 
t-he conservation of nature should not rest only with development 

. . 
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goals. It is part of our aorsl obligation to other living bsings 
and future generations. 

56. Prtseure on res0~r~t6 increases when people lack 
alternatives. Development policies must widen people’s options 
for earning a sustainable livelihood, particularly for 
resource-poor households and in areas under ecological stress. 
In a hilly area, for instance, economic self -in:trtst and ecology 
can be combined by helping farmers shift from grain to tree crops 
by providing them with advice, equipment. and marketing 
assistance. Programme to protect the incomes of farmers, 
f isheratn, and foresters against short-term price declines may 
decreaut their netd to overexploit resource@. 

57. The conservation of agricultural resources is an urge1 7 
task because in many parts of the world cul.tivation ha6 already 
been extended to marginal lands, and fishery and forestry 
rtsour?ea have been oVerexploited. These rt6ourcts must be 
conserved and anhanctd to meet the needs of growing populations. 
Land use in agriculture and forestry must be based on a 
scitntif fc asstesmtnt of land capacity, and the annual depletion 
of toprloil, fish rtock, or forest rt60~r~t6 must not exceed the 
rate of regeneration. 

50. The pressures on agricultural land from crop and livestock 
production can be partly relieved by increasing productivity. 
But short-sighted, short-term improvements in productivity can 
create different forms of ecological stress, such a8 the loss of 
genetic diversity in standing crops, salinization and 
alkalization of irrigated lands, nitrate pollution of 
ground-water, and pesticide residues in food. Ecologically more 
!mr,ign alttrnativts are available. Future increase6 in 
productivity, in both developed and developing countries, should 
be based on the better controlled application of water and 
agrc chemica le. at3 well as on more extensive uBe of organic 
man\,res and non-chtmiral means of pest control. These 
alternatives can be promotJd only by an agricultural policy based 
on ecological realities. (See Chapter 5.) 

59. In the caee of fisheries and tropical Forestry, we rely 
largely on the exploitation of the naturally available 6tockB. 
The sustainable yield from these stocks may well fall short of 
demand. Hence it will be neceeeary to turn to methods that 
produce moor fish. fuelwood, and fcreet product6 under Controlled 

conditions. I I bstitutee for fuelwood can be promoted. 

60. The ultillrate limits to global development are perhap 
determined by the availability of energy resource6 and by the 
bios here’s capacity to abeorb the by-prOdUCts of energy 
UBC . P l/ These energy limits may be aLproached far sooner than 
the limit.6 imposed by other material resources. First, there are 
the eupply prc’blem6: the depletion of oil reserves, the high cost 
and environmental impact of coal mining, and the hazards of 
nuclear technology. cecond, there are emission problems. most 
notably acid pollution and carbon dioxide build--up leatfing to 
global warming. 
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I work with rubber tree6 in the Amazon. I dm here to bpeak 
about the trcpical forest. 

We live from this forest they want to destroy. And we want 
to take this opportunity of having 60 many people here gathered 
with the same objective in mind to defend our habitat, the 
conservation of forest, of tropical forest. 

In my area, we have about 14-15 native product6 that we 
@XtKaCt fKOlp the fOK@6t, beside6 all the other activities we 
have. 50 I think this mu6t be preserved. Because it is not 
only with cattle, not only wiLh paeture lands, and not only 
with highway6 that we will be able to develop the Amazon. 

Whet, they think of falling trees, they always Lhink of 
building road6 and the road6 bring destruction under a mask 
called progress. Let u6 put this progress where the land6 have 
already been deforeeted, where it is idle of labour and where 
we have to find people work, and where we have to make the city 
grow. But let u6 leave thO6e who want to live in the forest. 
who want to keep it as it is 

We have nothing written. I don’t ha-de anything that wa6 
created in 6Omebody’s office. There is no philosophy. It ie 
just the real truth, because this is what our life is. 

Jaime Da Silva Araujo 
Rubber Tapper Counci 1 
WCED Public Hearing 
Sao Paulo. 28-29 Oct. lY85 

.-- 

61. SOme of these problem6 can be met by increased u6c! of 
renewable energy 6ource6. But the exploitation of renewable 
6oucce6 euch as fuelwood and hydropower a160 entail6 ecological 
problems. Hence sustainability require6 a clear fccus on 
conserving and efficiently using energy. 

62. Industrialized countries must recngnize that their energy 
consumption ie polluting the biosphere and eating into Bcarce 
foesil fuel supplies. Recent improvement6 in energy efficiency 
and a 6hift tOWaKd6 less energy-intensive sectors have helped 
limit coneumption. But the procese must be accelerated to reduce 
per capita consumption and encourage a shift to non-polluting 
6ource6 and technoiogies. The simple duplication in the 
developing world of induetrial countries’ energy use pattern6 is 
neither feaeible nor liesirable. Changing these pattern6 for the 
better will call for new policiee in urban development, industry 
location, houeing design, traneyortation syeteme, and the choice 
of agricultural and industrial techno Jie6. 

63. Non-fuel mineral resource6 appear to pose fewer supply 
problems. Studies done before i980 that assumed an exponentially 
growing demand did not envisage a problem until well into the 
next cent.ury. 12’ Since then, world consumption of mo6t metal6 
ha6 remained nearly constant, which suggeete that the exhaustion 
of non-fuel minerals ia even more distant. The history of 
technological deV@lOpment6 also suggests. that industry can adjust 
to scarcity through greater efficiency in u6e. recycling, and 
substitution. More immediate needs include modifying the pattern 

. . . 



Indigenous peopl?q are the base of what I guess could be 
called the environmental security system. We are the 
gate-keeper6 of &ucceEa or failure to husband our resources. 
For many of UC, however, the last few centuries have meant a 
major loss of cor,trol over our lands and wat.ere. We are still 
the first 10 \now about change6 in the environment, but we are 
now the last. to be asked or consulted. 

We are tue first to detect when the forests are being 
threatened, r36 rhey are under the slash and grab economics of 
this country. And we are the last to be asked about the future 
Of OUI forests. We are the first to feel the pollution of our 
watera, as the Ojibway peoples of my own homelands in northern 
Or!Lario will atteat. And, of course, we are the last to be 
consulted about how, when, and where developments should take 
place in order to aaaure continuing harmony for the seventh 
generation. 

The most we have learned to expect is to be compensated, 
always too late and too little. We are seldom asked to help 
avoid the need for compensation by lending olir expertise and 
our consent to development. 

Lollis Bruyere 
President, Native Council of 
Canada 
WED Public Hearing 
Ottawa, 26-27 May 1986 

--- 

of world trade in mineral6 to allow exporters a hiyher share in 
the va!ue added from mineral use, and improving the access of 
developing countries to mineral supplies, a6 their demands 
increase. 

64. The prevention and reduction of air and water pollution 
will remain a critical task of reaoucce conservation. Air and 
water quality come under pressure from such activities as 
fertilizer and pesticide use, urban sewage, fossil fuel burning, 
the use of certain chemicals, and various other industrial 
activities. Each of these is expected to increase the pollution 
load on the biosphere substantially, particularly in developing 
countries. Cleaning up after the event is an expensive 
solution. Hence all countries need to anticipate and prevent 
these pollution problema, by, for instance, enforcing emiRaion 
6t8nddrdC that reflect likely long- term effects, promoting 
low-waste technologies. and anticipating the impact of new 
products, technologies. and waatea. 

6. Reorienting Technology -- and Managing Risk 

65. The fulfilment of all these tasks will require the 
reorientation of technology the key link between humans and 
nature. First, the capacity for technological innovation needs 
to be greatly enhanced in developing countries 60 that they can 
respond more effectively to the Challenge6 of sustainable 
development. Second, the orientation of technology development. 
muat be chanyed to pay gredter dt tent ion to environmental factors. 

. . . 



66. The technologies of industrial countries are not always 
suited or easily adaptable to the socio-economic and 
environmental conditions of developing countries. To compound 
the problem, the bulk of world research and development addresses 
few of the pressing issues facing these countries, such as 
arid-land agriculture OK the control of tropical ciiseases. Not 
enough is being done to adapt recent innovation6 in materials 
technology, energy conservation, Information technology, and 
biotechnology to the needs of developing countries. These gaps 
must be COVeKed by enhancing KeSeaKCh, design, development, and 
extension capabilities in the Third World. 

67. In all countries, the processes of generating alternative 
technologies, Upgrading traditional ones, and selecting and 
adapting imported technologies should be informed by 
environmental resource concerns. Most technological re6eaKCh by 
commercial organisations is devoted to product and process 
innovation6 that have market value. Technologies are needed that 
pKOdUCe ‘social goods’. such as improved air quality OK increased 
product life, OK that ‘esolve problems normally outside the cost 
calculus of individual enterprises, such AS the external costs of 
pollution OK waste disposal. 

68. The role of public policy is to ensure, through incentives 
and disincentives, that commercial organizations find it 
WOKthWhile to take fuller account of environmental factors in the 
technologies they develop. (See Chapter 8.) Publicly fun-led 
KOseaKCh institutions also need such direction, snd the 
objective6 of sustainable development and environmental 
protection must be built into the mandates of the institutions 
that work in environmentally sensitive areas. 

69. The development of environmentally appropriate technologies 
is closely related to question6 of risk management. Such systems 
as nuclear reactors, electric and other utility distribution 
networks, communication systems, and mass transportation are 
Vulnerable if StKeSSed beyond a Certain point. The fact that 
they are connected through netwcrks tends to make them immune to 
small disturbance6 but more vulnerable to unexpected disruptions 
that exceed a finite threshold. Applying sophisticated analyses 
of vulnerabilities and past failure6 to technalogy design, 
manufacturing standards, and contingency plans in operations can 
make the consequences of a failure or accident much less 
catastrophic. 

70. The best vulnerability and risk analysis has not been 
applied consistently across technologies or systems. A major 
purpose of large system design should be to make the consequence6 
of failure or sabotage less serious. There is thus a Reed for 
new techniques and technologies - as well as legal and 
institutional mechanisms - for safety design and control, 
accident prevention, contingency planning, damage mitigation, and 
provision of relief. 

71. Environmental risks arising from technological and 
developmental decisions impinge on individuals and area6 that 
have little or no influence oi? those decisions. Their interest6 
muet be taken into account. Nintional and internationdl 



institutLonal mechanisms are needed to 868866 potential impact6 
of new t.echnologies before they are widely used, in order to 
ensure that their production, u6e. and disposal do not ovorstress 
environrental re6ource6. Similar arrangement8 are required for 
major interventions in natural ~yetems. such a8 river diversion 
or forest clearance. In addition, liability for damages from 
unintended consequence8 must be strengthened and enforced. 

7. Meruinu Environment and Economic0 in 
D6cieiOn Makinq 

72. The common theme throughout thie atrategy for suetainable 
develcpment is the need to integrate economic and ecological 
considerations in decision mdking. They are. after all, 
integrated in the working6 of the real world. This will require 
a change in attitudes and objectives and in institutional 

arrangements at every level. 

73. Economic and ecological concerns are not necessarily in 
opposition. For example, policies that conserve the quality of 
agricultural land and protect forest6 improve the long-term 
prospects for agricultural development. An increare in the 
efficiency of energy and material u8e 8erve9 ecological purposes 
but can also reduce coBt6. But the compatibility of 
environmental and economic objectives is often lost in the 
purruit of individual or group gains, with little regard for the 
impact8 on othere, with a blind faith in science’s ability to 
find rolutions, and in ignorance of the distant consequencer of 
today’8 decisione. Inetitutional rigidities add to this myopia. 

74. One important rigidity in the tendency to deal with one 
industry or sector in isolation, failing to recognize the 
importance of intersectoral linkages. Modern agriculture uee8 
substantial amounts of commercially produced energy and large 
quantities of industrial products. At the same time, the nofe 
traditional connection - in which agriculture is a source of raw 
material8 for industry -. is being diluted by the widening use of 
synthetics. The energy--industry connection is also changing, 
vith a strong tendency towards a decline in the energy intensity 
of industrial production in industrial countries. In the Third 
World, however, the gradual shift of the industrial base towards 
the basic material-producing sectors is leading to an increase in 
the energy intensity of industrial production. 

75. These intersectoral connectjons create patterns of economic 
and ecological interdependence rarely reflected in the ways in 
vhich policy is made. Sectoral organizations tend to pursue 
sectoral objectives and to treat their impacts on other sectors 
as side effects, taken into account only if compelled to do so. 
Hence impacts on forests rarely worry those involved in guiding 
public policy or business activities in the fields of energy, 
industrial development, crop husbandry, or foreign trade. Uany 
of the environment and development probl .ms that confront us have 
their root6 in this eectoral fragmentation of responsibility. 
Sustainable development requires that euch fragmentation be 
overcome. 
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The issues that have been brought forward here, I thillk, 
are wide-ranging and maybe you know, maybe you don’t know, the 

an6wer6 to all thO6e issues. But at least by hearing all those 
questions, stories. all these expressions that have been put 

forward, at least you could have some idea. 
You don’t know the anBwer6 nor the solutions, but you could 

suggest the way to solve many problem6 and this is by 

suggesting either to governments, or the UN, or international 
agencies, to solve any problem the best way: that i6 to include 
those with d’rect interests in it. The beneficiaries, a6 well 
a6 the victim6 of any development issue should be included, 
ehould be heard. 

I think that is the one thing, maybe that all of u6 are 
hearing here, of expecting: that in every development planning 
or development iesue a6 much a6 pO6Bibie to listen and to 
include, to consult the people conce ned. If  that is taken 
care of, at least one step of the problem is resolved. 

Ismid Hadad 
Chief Editor, Prisma 
WCED Public Hearing 
Jakarta, 26 March 1985 

--- -- 

76. SUBtainability require6 the enforcement of wider 
reeponsibilities for the impact6 of decisions. This require6 
changer in the legal and inetitutional framework6 that will 
enforce the common interest. Some necessary Changes in the legal 
framework atart from the proposition that an environment adequate 
for health and well-being ie cesential for all human beings - 
including future generatione. Such a view places the right to 
u6e public and private re6ource6 in it6 proper social context and 
provides a gOa1 for more BpeCifiC measuree. 

77. The law alone cannot enforce the common interest. It 
principally need6 community knowledge and support, which entail6 
greater publi c participation in the decisions that affect the 
environment. Thie ie best secured by decentralizing the 
management of reBourceB upon which local communities dev\end, and 
giving theee communities an effective say over the u6e f  these 
re60urceB. It will al60 require promoting citizens’ initiatives, 
empowering eople’s organizations, 
democracy.lp/ 

and strengthening local 

78. Some large--6cale projects, however, require participation 
on a different basis. Public inquiriee and hearinge on the 

development and environment impacts can help greatly in drawing 
attention to differerlt point6 of view. Free acce66 to relevant 
information and the availability of alternative BourceB of 
technical expertise can provide an informed baBiB for public 
+iBCUBBiOn. When the environmehtal impact of a proposed project 
i6 particularly high, public scrutiny of the Caee should be 
mandatory and, wherever fe.?sible. the decision ehould be subject 
to prior public approval, perhaps by referendum. 



It ha6 not been too difficult to push the environmect lobby 
of the North and the development lobby of the SoUtil together. 
And there is now in fact a blurring of the distincticn between 
the two, 60 they are Coming t0 have a common con6eT16u6 around 
the theme of sustainable development. 

The building block6 are there. Environments1 concerti i6 

corf.mon to both 6ide6. Humanitarian concern is common to both 
6 ides. The difference lie6 in the methods of each and the 
degree Co which each side tries to achieve it6 own economic 
interest through the development assistance process. 

The time is right for bridging this gap for some very 

pragmatic political reason6. First of all, the people of the 
North do not want co 6ee their taxe6 Wasted. Secondly, they do 
not want to see growing poverty, and they ObViOU6ly care for 
the environment, be it the environment of the North, where they 
live, or of the South. And the majority of people in the South 
do not want short-term overpass 6OlUtiOn6. 

In effect, there is a political community of interest, 
North and South, in the concept of 6ustai.nable develcpment that 
you can build upon. 

Richard Sandbrook 
lnternational Institute for 
Environment and Development 
YCED Public Hearing 
0610, 24-25 June 1985 

79. Change6 are aleo required in the attitude6 and procedure6 
of both public: and private-sector enterprises. Moreover, 
environmental regulation mu6t move beyond the usual menu of 
6afety regulations, zoning laws, and pollution control 
enactments; environmental Objective6 mu6t be built into taxation, 
prior approval procedure6 for investment and technology choice, 
foreign trade incentives, and all component6 of development 
policy. 

80. The integration of economic and ecological factor6 into the 
law and into decision making systems within countries ha6 to be 
matched at the international level. The growth in fuel and 
material u6e dirtate that direct physical linkage6 betveen 
ecc,;ystems of different countries will increase. Economic 
interaction6 through trade, finance, investment, and travel will 
also grow and heighten economic’ and ecological interdependence. 
Hence in the future, even more 60 than now, sustainable 
development requite6 the unification of ecor,omics and ecology in 
international relations, a6 discuseed in the next chapter. 

CONCL’JS 104 IV . 

81. In it6 broadest 6cn6e. the strategy for SUBtainable 
development aims to promote harmony among human bpings and 
between humanity and nature. In the 6pecific context of the 
devpl opment af~d pnv i r clnrnpn t c-r i cf*f; rlf t tri* 1 QHO6, wh 1 ch (‘UT r C’nt 



national and international political and economic institution6 
have not and perhaps cannot overcome, the pursuit of sustainable 
devclop8ent requires: 

l a political syetm that secures effective citizen 
partici.pation in dszision raking. 

l an economic eystvm that is able to generate surpluses and 
technical knov:cdqe on a self-reliant and sustained basis, 

l a social system that provides for solutions for the 
tensions arising from disharmonious development, 

l a production syotem that respect6 the obligation to 
preserve the ecologitial base for development, 

l a technological system that can search continuously for 
new solutions, 

* an international system that fosters sustainable pattern6 
of trade and fingncc. and 

l an adainietrativs rrystem that is flexible and has the 
capacity for self-correction. 

82. There requirements are more in the nature of goals that 
rhould underlie national and international acticn on 
development. What ratter6 is the sincerity with which these 
goal@ are pursued and The effectiveness with which departure6 
from then are corrected. 

Footnotes -- 
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CHAPTER 3 

THE ROLE O? THE INTERNATIONAL ECONOWY 

1. Through the ages. people have reached beyond their own 
borders to obtain essential, valued. or exotic materials. 
Today’s surer communication6 and larger trade and capital 
movements have greatly enlarged this process, quickened its pace, 
and endowed it with far-reaching ecological implications. Thus 
the pursuit of sustainability requires major changes in 
international economic relations. 

I. TIiE INTERNATIOI+&L ECONOMY. THE ENVIRONKENT, 
AND DEVELOPI’IENT 

2. Two conditions must be satisfied before international 
l cononic exchanges can become beneficial for all involved. The 
eurtainability of ecosysters on which the global economy depends 
must be guaranteed. And the economic partners must be satisfied 
that the baeia of exchange is equitable; relationships that are 
unequal and based on dominance of one kiDd or another are not a 
sound and durable basir for interdependence. For many developing 
countries, neither condition is met. 

3. Economic and ecological links betreen nations have grown 
rapidly. This VideDU the impact of the growing inequalities in 
the economic development and strength of nations. The asymmetry 
in intrrnrtional economic relations co&pounds the imbalance, as 
developing nations are generally influenced by - but unable to 
influence - international economic conditions. 

4. International economic relationships pose a particular 
problem for poor coun<riee trying to manage thein environments, 
since the export of natural resources remains a large factor in 
their ecoDoDie8, especially those of the least developed 
nations. The instability and adverse price trends faced by meet 
of these countries make it impossible for them to manage their 
aatural reboufce baees for SUEtaiDed production. The rising 
burden of debt servicing and the decline in Dew capital flow6 
intearify those forces that lead to environmental deterioration 
and resource depletion occurr!.ng at the expense of long-term 
development. 

5. The trade in tropical timber, for example, is one factor 
undetlyinq tropical deforestation. Needs for foreign exchange 
encourage many developing countries to cut timber faster than 
forests can be regenerated. This overcutting not only depletes 
the resource that underpine the world timber trade, it causes the 
loss of forest-breed livelihoods, incte.xses soil erosion and 
lovnrtrear flooding, and accelerates the loss of species and 

/... 
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BOX 3-l 

Cotton Produced for Export in the Sahel 

In 1983-84. a8 drought and hunger were taking hold in the Sahel 
regicn of Africa, five Sahelian nations - Burkina Faso, Chad. 
Mali. Niger, and Senegal -. produced record amounts of cotton. 
They harvested 154 million tons of cotton fibre, up from 22.7 
million tons in 1961-62. The Sahel as a whole set another 
record in 1984: It imported a record 1.77 million tons of 
cereals, up from ZL~o.000 ton6 yearly in the early 1960s. over 
the period that Sahelian cotton harvests were steadily rising, 
world cotton prices were steadily falling in real terms. These 
figures do not suggest that Sahelian nations should plough up 
all cotton to plant sorghum and millet. But the fact that 
farmers who can grow cotton cannot grow enough food to feed 
themselves suggests that cash crops are getting too much 
attention and food crops too little. 

Source: J. Giri, ‘Retrospec ive de 1’Eronomie Sahelienne’, 
Club du Sahel, Paris, 1984. 

genetic resourcea. International trade patterns can also 
encourage the unsustainable development policies and practices 
that have steadily degraded the croplande and rangelandr in the 
drylands of Asia and Africa; an example of that is provided by 
the growth of cotton production for export in the Sahel region. 
(See Box 3-l.) 

6. Growth in many developing countries aleo reguirer external 
capital inflows. Without reasonable flows, the prospect for any 
improvements in living standards is bleak. As a result, the poor 
will be forced to overuse the environment to eneure their own 
survival. Long-term development thus becomes much harder. and in 
some cafies impossible. Yet trends in the movement of capital are 
worrying. Net resource flows to deveioping countries have fallen 
in real terms; in aggregate, there Is now actually an outflow, 
(See Table 3-l.. ) The increaee of international capital flow8 to 
developing countries expected over tbe rest of the 1980s is only 
half that thought neceesary to restore growth to levels where a 
reduction in poverty can occur.l/ 

7. A mere increaee in flowe of capital to developing countries 
will not necessarily contribute to development. Domestic efforte 
are of paramount importance. ?4ore external funding is also 
required, but it must come in ways that are sensitive to the 
environmental iapacte. The point is that the reduce ion of 
poverty itself is a precondition for environmentally sound 
development. And resource f low6 from rich t.o poor f love 
improved both qualitatively and quantitatively - are a 
precondition for the eradication of poverty. 

I 



TABLE 3-l 
Net Transfer of Resources to Capital-Importing Developing 

Countries 

1979 1980 1981 1982 1983 1984 1985 

(billion dollars) 

Net Transfer 
f rot0 Loan6 
(all IDCe)* 

Net Transfer 
from all 
Reeource 
Flows 
rall IDCs)** 

Net Trar.sf er 
from all 
Reeource 
Flows (to 
Latin America) 

30.7 30.6 27.-’ 0.8 -8.6 

41.4 

15.6 

39.3 

11.9 

41.5 10.0 -0.3 

11.4 -16.7 -25.9 

12.5 

41.0 

31.0 

30.0 

-- 

* Net transfers on loana are net capital flows minue net 
interest paid. All loans, official and private, short and 
long- term, are included together with IMF credit 

l * Total net reaoufce flow6 rslat@ to fret loan transfere, 
grants and net direct investment (less net direct 
investment income) 

Source: UN, World Economic Survey 1986 (Nev York: 1986). -- - 
--. .---- -. 

II. DE -‘LINE IN THE 19806 

8. The pressures of poverty and rising populations make it 
enormously difficult for developing countries to purtrue 
environmentally sound policies even in the best of 
circum6tances. But when international economic conditions are 
bad. the problems can become unmanageable. During the 19BOs. 
economic growth rates declined sharply or even turned negacitie in 
much of the Third World, particularly in Africa ant’ Latin 
America. Over the five years from 1981 to 1985, population 
orovth outstripped economic growth in most developing 
c untrie6.21 

9. Deteriorating terms of trade, rising debt service 
obligdtione, stagnatl:lg flows of aid, and growing protectionism 
in the developed Ilrarket economies caueed severe external payment 
problems. The increaoed coet of foreign borrowing, at a time 
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We know that the world live6 through 61) internstlonal 
finance crisis. which increaees the misery and the poverty in 
the Third World ar:d we sacrifice even more our environment, 
though we know that this situation can be reversed. i1 we CBQ 
use correctly ntiJ technology and knowledge. But for this we 
have to find a nev ethic that will include the relationship 
between man and nature above all. 

Serqio Dinletachi 
Speaker from the f  lcror 
WL’EL) Public Hearing 
Sao Paula. ze-29 Ott 1985 

- -----._ --- ^__- _I ---_ 

when exports were depressed, also helped to plunge many 
developing countfir! into debt cri6e6. Aueterity proprcrmmes laid 
down by the IMF a6 a prerequieite for extending credit to meet 
ehort-term balance-of-payment6 need6 ‘)ccame particularly onerou6 
after the debt crisis. Growth wa6 cut back and many social 
objective6 fell by t.he Uayeide, including thoee having to d;, with 
emplo).ment, health, education, environment, and human settlements. 

10. Thi6 wa6 a radical change from the 19606 and 19706. Then 
it wa6 rapid economic growth that wa6 seen aa an ecological 
threat. Now it ie receeaion, austerity. and falling livln; 
standarde. The decline of the 19806 ha6 aggravated prerisuret, on 
the environment in several waye: 

* Austerity meaeures and general reccebionary Condition6 
have brought eharp decline6 in per capita income6 and 
inCrea6?d Unemployment. Thi6 foLce? more people back 
into 6ubsis:ence agriculr.are, <here they draw heavily on 
the natural re6ource base -nd thus degradk> it. 

* Au6terity proyrammes inevitah;y include government 
cutbacks in both the staff dn; expenditure of fledgling, 
weak en*/ironmental aqencies, undermining even the minimal 
effort6 beinq made to brinq ecsoloqical ronsideral lo~it, 
into development planning. 

l ronservat ion dluay6 takes a hack seat in times of 
eronc>mic 6t refi6. A6 economic condi t ions have war f;~rJfa~! J n 
developing count r ie6 and detlt pressures have movrlr rbcl, 
planners have tended to ignore environmental plann4nq and 
ron6efVat 10r1 in hot tI ll)d\J6t f iii1 ,3I1d rural devrlr~prner!t 
pro ject.6. 

11. The crit ice! situations in 6ub. Saharan Africa 4tJd t hr* 
debt~etrapped countries of Latin America demonstrate, in dri 

extreme way, the damaqinq impactfi that urlreformed international 
@COnOmiC ar I angements dre having on bot h devrlnpmerlt and t hcb 
environment. 



l poverty and hunger leading to environmental degradation. 
deteriorating agriculture, and hence more poverty and 
hunger ; 

* falling savings and a neglect of new investment in the 
wake of growing poverty; 

* high infant mortality, poverty, and lack of education; 
* high population growth rdte6; and 
* a flight from rural hunger to the cities, leading to 

explosive level6 of urban growtk and squalor, compounding 
the problem6 of inadequate food 6upplie6. 

13. The situation is not everywhere 60 bleak. Some nat ion6 
have coped well, and 6ome far-reaching and courageous policy 
reform6 begun in the last few year6 have bequrl to bear fruit. 
Encouragement also come6 from South Asia, where a comparable 
crisis 20 year6 ago ha6 given way to an upward spiral of tising 
food production, diminishing (but still vast) poverty, slowing 
population growtn, rising savings and :nvesiment, and greater 
attention to the long-term questions of environmental management 
and appropriate technology. 

14. Among the many cau6es of the African crisis, the working6 
of the international economy stand out. Sub-Saharan Africa’6 
economic well-being depend6 even more than low-income Asia’s on 
development6 in the world economy. Within the last decade, many 
sub-Saharan countriee have been hit by adverbe trend6 in 
commodity term6 of trade and external 6hOCk6 such a6 higher oil 
pricee, fluctuating exchange rates, and higher ir,tereet rate6. 
Over the last 10 years, the price6 of major COmmOditie6 such a6 
copper, iron ore, eugar, ground-n*Jts, rubber, timber, and cotton 
have fallen eignif icantly. In 1905. the term6 of trade of 
6Ub-SJhJrJn countries (except oil-exporting countries) were 10 
per cent below 1970 levels. In countries eligible for fund6 from 
the International Development Association (IDA), the average fall 
watt well over 20 per cent, with bven greater drop6 in 6ome, 
including Ethiopia, Liberia, Sierra Leone, Zaire, and 
Zambia. 31 

15. The problem ha6 been compcunded by growing difficulties in 
attracting developme:lt capital from the industrial world. At the 
6ame tims, debt repayment6 and interest charges have risen. Debt 
eervice ro6e in sub-Saharan Africa a6 d whole from 15 per cent of 
export earning6 in 1980 to 31 ;rer cent in 19ElC.4’ This 
combination of event6 ha6 led to a situation where net re6ource 
tranefers to the Jrea fell from an estimated $l@ billion a year 
in 1982 to $1 billion in 1985.51 Thus nation6 have been able 
to import far leee. In countries eligible for IDA loane, the 
import volume per person in 1984 wa6 only 62 per cent of the 
volume in 1970.6’ Import6 for agriculture - machinery, 
fertilizere, and pe6tiCide6 - and of eesential euppljee to meet 
bJ6iC need6 have all been cut. The combination of a<ver6e 
international &nd internal factor6 cut per capita incomer; by 16 
per cent in sub-Ssharan Africa between 1980 and 1905.‘?/ 

16. The economic difficulties of sub-Sahatan co.lntriee have had 
devastating social impacts. Declining per capita food production 
ha6 contributed to growing undernourishment. The recent drouqht 
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The eeriousness of the African crisis cannot be 
overemphasized and in its entirety, it should really engage the 
whole world. The lives of 400 million peopie living in Africa 
today are imper i 1 led. And many more people yet to be born will 
face a very bleak future unless effective solutions are found 
and found quickly. 

It require6 of cout6e very little imagination to appreciate 
the fact that it is not only Africa that is in danger. In the 
long term the entire world economy could be threatened not only 
because of tne Indivisibility of human welfare but because of 
Africa’s crucial position in the global economy a6 a 6ource of 
d large number of vital raw materials. 

L -~---.-.__--- 

Maxime Ferrari 
Director, UNEP Regional Off ice 
for Africa 
WCED Public Hearing 
Ilarare, 18 Sept 1986 

placed some 35 million lives at risk in 1984/85, and a6 the 
drought receded Borne 19 million people continued to suffer 
famine.81 Malnutrition and hunger have weakened much of the 
population, reducing their productivity, and made more of them 
(especially children and the old) more susceptible to 

debilitating disease6 and premature death. The crisis has 
reversed progress in supplying safe drinking water and sanitation. 

17. It is now Tore widely recognized tth,rt it i6 neceesary to 
deal with the long-term cause6 rathe!: than the symptoms. The 
vast misery brought on by the drought in Africa is now generally 
acknow!edged, and the world community ha6 responded with a 
substantial emergency programme. But emergency food aid is only 
a ehort-term reaction, and. at best, a partial answer. The roots 
of the problem lie in national and international policies that 
have 60 far prevented Airican economies from realizing their fu:l 
[JOterltidl for economic expansion drld thus for easing poverty and 
the environmental pressures that it generates. 

10. The recc?lution lie6 in ldrqe part with African decision 
makers, but the internat ional CommUrlity also ha6 a hedvy 
responsibility to tiupport AfricJ’6 adjustment effort6 with 
adequate aid and trade arrangement6 and to 6ee to it that more 
capital flow6 into poorer nation6 than out. These two 
complemenrary d6pect6 of the resolution of the problem6 have been 

fully recognized by the African rounLrier; then6elves9’ and 
generally acknowledged by the international community.l0/ The 
World Bank estimatee that even if external econom’c conditions 

are favourable over the next five years, and even if African 
governments implement key policy reforms, a substantial gap will 
still remain between the finance or debt relief available on 
current donor policies and the amounts needed to prevent a 
further deterioration in the living standard6 of low-income 
Africa.ll/ And there is no money in this grim equation for 
restoring the damaged environment. 

. 

. 



19. The international community murt realize that Africa cannot 
pull itself out of the planet’6 most eerioue economic and 
ecological crisis without much more long-terr assistance than is 
currently envieioned. In addition, greatly increased external 
financing for development muet be accompanied by policy change6 
that recognize the need to avoid environmental degradation. 

. Latin -erican Debt 

20. Debt is an acute problem for many countries of Africa. 
But, because of the magnitude6 of debt involved, it has had its 
most visible impact in some middle-income countriee - 
particularly in Latin America. The debt crisis remains a threat 
to international financial stability, but its main impact so far 
has been on the process of development, both in its economic and 
ecological arpecte. Of the total world debt of around $950 
billion in 1985, roughly 30 per cent was owed by four countries: 
Argentina, Brazil, ?4exico, and Venezuela. Their debts constitute 
roughly two-thirds of the outstanding loans of banks to 
developing countries.12/ 

21. In the 19708, Latin America’e economic growth was 
facilitated by external borrowing. Commercial banks were happy 
to lend to growing countries rich in natural re8ourcee. Then 
major Change8 in international condition6 made the debt 
unruetainable. A global recession restricted export markets, and 
tight monetary policies forced up global interest rates to levels 
far exceeding any in living memory. Bankers, alarmed by 
deteriorating creditworthiness, stopped lending. A flight of 
indigen0 B capital from developing countries compounded the 
problem. 

22. The ensuing crisis forced governments into austerity 
policies to cut back imports. As a result, Latin American 
imports fell by 40 per cent in real terms over three years.13/ 
The consequent economic contraction reduced per I:apita gross 
domestic product by an average of t3 per cent in the eight main 
Lati.3 American countries. 141 Much of the burden was carried by 
the poor, as real wages fell and unemployment rose. Growi nq 
poverty and deteriorating environmental conditions are clearly 
visible in every major Latin American country. 

23. Further, the lack of new credit and the continuing burden 
of debt service forced these countries to service their debts by 
running trade surpluses. The net transfers from seven major 
Latin American countries to creditors rose to almost $39 billion 
in 1984, and in that year 35 per cent of export earnings went to 
pay intureet on overseas debt.l5/ This masrive drain 
repreeents 5 to 6 per cent of the region’s GDP, around a third of 
the internal savings, and nearly 40 per cent of export earnings. 
It has been achieved by adjustment policies that imp,)se severe 
and regressively skewed cuts in wages, social services, 
investment, consumption, and empLoyment, both public and private, 
further aggravating social inequity and widespread poverty. 
Pressures on the environment and resource6 have increased Bharply 
in the search for new and expanded exports and replacements for 
imports, together with the deterioration and overexploitation of 



The impact of the present crisis on Latin America has been 
compared, in its depth and extension. with the Great Depression 
of 1929- 32. The crisis has made it clear that, although the 
need to protect the environment against the traditional 
problems of deterioration and depletion continues to be a valid 
objective. policymakers responsible for environmental 
management ought to avoid negative attitudes in the face of the 
need for economic reactivation and growth. 

The expansion, conservation, maintenance, and protection of 
the environment can make an essential contribution to the 
improvement of the standard of living, to employment, and to 
productivity. 

Oevaldo Sunkel 
Coordinator, Joint ECLA/UNEP 
Development and Environment Unit 
WED Public Hearing 
Sao Paula, 28-29 Ott 1985 

the environment brought about by the swelling number of the urban 
and rural poor in desperate struggle for survival. A substantial 
part of Latin America’s rapid growth in exports are raw 
materials, food, and resource-based manufactures. 

21. So Latin American natural resourcea arc? being ueed not for 
development or to raise living standards, but to meet the 
financial requirement6 of industcialized country creditore. Thia 
approach to the debt problem raiees questions of economic, 
political, and environmental sustainability. To require 
relatively poor countries to simultaneously curb their living 
etandarde, accept growi~~g poverty, and export growing amounts of 
Bcarce resources to maintain external creditworthiness reflects 
priorities few democratically elected governments are likely to 
be able to tolerate for long. The prerent situation ie not 
consistent with euetainable development. This conflict is 
aggravated by the economic policies of Borne major industrial 
countries, whit. have depressed and deetabilized the 
internal ional economy. In order to bring about eocially and 
environmentally sustainable development it is indispensable, 
among other elements, for industrial countries to resume 
internationally expaneionary policies of growth. trade, and 
investment. The Commission noted that, in these circumetancee, 
some debtor countries have felt forced to suepend or limit the 
net outflow of ,lnds. 

25. Growing numbers of creditor banks and official agencies are 
realizing that many debtors eimply will not be able to keep 
eervicing their debts unless the burden is eased. Meaeuree under 
diecussion include additional new lending, forgiveness of part of 
the debt, longer-term rescheduling, and conversion to softer 
terms. But a necessary sense of urgency is lacking. Any such 
measures must incorporate the legitimate interests of creditors 
and debtors and represent a fairer eharing of the burden of 
reeo’ving the debt criei6. 



III. ENABLING SUSTAINABLE DEVELOP= 

26. Developing countries have sought, for many years, 
fundamental changes in international economic arrangement6 SO a~ 
to make them more equitable, particularly with regard to 
financial flows, trade, 
transfer. 16/ 

transnational investment, and technology 
Their arguments must now be recast to reflect the 

ecological dimensions, frequently overlooked in the past. 

27. In the short run, for most developing countries except the 
largest a new era of economic growth hinges on effective and 
coordinated ecc.qomic management among major industrial countries 
- designed to .ilitate expansion, to reduce real interest 
rates, and to hdlt the slide to protectionism. In the longer 
term, major changes are also required to make consumption and 
production patterns sustainable in a context of higher global 
growth. 

26. International cooperation to achieve the former is 
embryonic, and to achieve the latter, negligible. In practice, 
and in the absence of global management of the economy or the 
environment, attention must be focused on the improvement of 
policies in areas where the scope for cooperation is already 
defined: aid, trade, transnational corporations, and technology 
transfer. 

1. Enhancing the Flow of Resource6 
toevelopina Countries 

29. Two interrelated concerns lie at the heart of our 
recommendations on financial flows: one concerns the quantity, 
the other the ‘quirlity’ 0: resource flows to developing 
countries. The need for more resource6 cannot be evaded. The 
idea that developing countries would do better to live within 
their limited means is a cruel illusicn. Global poverty cannot 
be reduced by the governments of poor countries acting alone. At 
the same time, more aid and other forms of finance, while 
necereary, are not sufficient. Projects and programme6 must be 
designed for sustainable development. 

1.1 Incseeeina the Flow of Finance 

30. As regards the quantity of resources, the stringency of 
external finance has already contributed to an unacceptable 
decline in living standards in developing countries. The 
patterns and the needs of the heavily indebted countries that 
rely mainly on commercial finance have been described, along with 
those of low-income countries that depend on aid. But there are 
other poor countries that have made impressive progress in recent 
years but still face immense problems, not least in countering 
environmental degradation. Low-income Asia has a continuing need 
for large amounts of aid; in general, the main tccipiente in this 
region have a good record of aid management. Without such aid it 
will be much more difficult to sustain the growth that, together 
with poverty-focused programmes, could improve the lot of 
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The universal importance of ecological problem6 can hardly 
be denied. Their succensful solution will increasingly require 
coordinated activities not only within every country’6 economy 
but also within the scope of international coopetdtion. 
Ecological problem6 are unprecedented in the hietory of mankind. 

Dr . Todor I. Bozhi nov 
Committee for Environment 
Protect ion. Bulgdt ia 
WCED Public Hearing 
Moscow, 8 Dee 3.906 
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hundred6 of million6 of the ‘absolute poor’. 

31. To meet euch need6 require6 that the main dr;nOr6 and 
lending institutions re-examine their policies. official 
development assistance (ODA) level6 have stagnated in absolute 
tefm6, and mo6t donor countries fall well short of 
internationally agreed targets. Commercial lending and lending 
by export credit agencies ha6 fallen sharply. Arj part of a 
concerted effort to reverse these trends it is Vitally important 
for development that there should be a substantial increase in 
reeourcee available to the World Bank and IDA. I qcreaeed 
commercial bank lending is also neceesary for major debtors. 

1.2 Lendina for SU6tainable Develovment 

32. In the past, development assistance ha6 not alWay 
contributed to suetainable development and in Borne case6 
detracted from it. Lending for agiiculture, forestry, fishing, 
and energy ha6 usually been made on narrow economic criteria that 
take little account of environmental effect6 For instance. 
development agenciee have sometime6 promoted chemical-dependent 
agriculture, rather than sustainable, regenerative agriculture. 
It is important therefore that there should be d qualitative a6 
well a6 a quentitive improvement. 

33. A larger portion of total development assistance should go 
to investments needed to enhance the envitorment and the 
productivity of the re6ource 6ector6. Such effort6 include 
reforestation and fuelwood development, watershed protection, 
6oil coneervation, agroforestry, rehabilitation of irrigation 
pro ject6, small-scale agriculture, low-cost sanitation measures, 
and the conversion of crop6 into fuel. Experience has 6hOWn that 
the most effective effort6 of this type are small project6 with 
maximum grass-roots participation. The programme6 moot directly 
related to the objective of sustainable development may therefore 
involve higher local costs, a higher ratio of recurrent to 
capital co6t6. and a greater u6e of local technology and 
expertise. 

34. A shift toward6 projects of this kind would also require 
donor6 to re-examine the content of their aid programmee, 
particularly with regard to commodity dssistanre, which ha6 

. 



The industrialized world’s demands for raw materials. 
higher productivity, and material goods have imposed serious 
environmental impacts and high economic costs not only in our 
own countries. but also on the developing world. The existing 
international patterns of financial, economic trade and 
investment policies further add to the problems. 

We must all be willing to examine our relations in 
international trade, investments, development assistance, 
industry, and agriculture in light of the consequences these 
may have for underdevelopment and environmental destruction in 
the Third World. We must even be willing :o go further and 
implement the means naceseary to all:lriate :hese symptoms. 

Rake1 Surlien 
Former Minister of Environment, 
Government of Norway 
WCED Opening Ceremony 

I 
Oslo, 24 June 1985 

sometimes served to reduce rather than enhance the possibilities 
for sustainable development. (See Chapter 5.1 

34. The major priority is for sustainability considerations to 
be diffused throughout the work of internatlonal financial 
inrtitutions. The roles of the World Bank and the IMF are 
particularly crucial becsuee their lending conditions are being 
used a8 benchmarks for parallel lending by other institutions - 
commercial banks and export credit agencies. It is important in 
this context that sustainability consideration6 be taken into 
account by the Bank in thE appraisal of Err\*ctural adjustment 
lending and other policy-oriented lending directed to 
resource-based sectors - agriculture. fiehing, forestry, and 
energy in particular - a6 well as specific projects. 

36. A eimilar shift of em>haEis is required in respect of 
adjustment programmes undertaken by developing ccuntries. To 
date, ‘adjustment’ - particularly under IMF auEpice< - has led 
more Often than not to cutbacks in living Standard6 ln the 
interest of financial stabilization. implicit in many suggested 
plans for coping with the debt crisis is the growing recognition 
that future adjuetment should be growth-oriented. Yet it also 
needs to be environmentally sensitive. 

37. The IWF also ha6 a mandate for structural adjustment 
lending, as in its new Structural Adjustment Facility. There has 
been a etrongly expresred demand from developinq-country 
borrowers for the Fund to take into account wider and longer-term 
development objectives than financial stabilization: growth, 
social goals, and environmprrtal impacts. 

38. Development agencietc. and the World Bank in particuldr, 
should develop easily usabie methodologies to augment their own 
appraisal techniques and to assist developing countries to 
improve their capacity for environmental assessment. 

. . 



Linking 2 . Trade, Environment. and 
Develooment 

39. The importance of foreign trade to national development has 
greatly increased LOT most countries in the post-war period. 
(See Table 3-2.) This is one measure of the extent to which 
trade has made nations, economically and ecologically, more 
interdependent. Pattern6 of world trade also have changed 
markedly. First, the value of trade in manufactured goods grew 
at a faster rate than that in primary product6 other than fuel, 
and a growing number of developing countries have emerged as 
major exporters of such goods. Manufactured goods now account 
for twice the value of developing countries’ non-oil 
exports.l7/ (See Chapter 8. ) Second, the industrialized 
market economies have come to depend more on fuel imports from 
developing countries, which accounted for 43 per cent of 
consumption in 1980-81 compared with only 16 per cent in 1959-60 
and even less in pre-war years.lB/ 

40. The dependence of the developed market economies on other 
mineral imports from the developing countries has also grown, and 
the share of these impcrte in consumption increased from 19 per 
cent in 1959-60 to 30 per cent in 1980-81.19/ Non-renewable 
resources like fuels and minerals, as well as manufactured goods, 
are now far more important than tropical products and other 
agricultural materials in the flow of primary products from 
developing to industrial countries. In fact, the flow of food 
grains is in the opposite direction. 

41. The main link between trade and sustainable development is 

the use of non-renewable raw materials to earn foreign exchange. 
Developing countries face the dilemma of having to use 
commodities as exports, in order to break foreign exchange 
constraints on growth, while also having to minimize damage to 
the environmental resource base supporting this growth. There 
are other links between trade and sustainable development; if 
protectionism raises barriers against manufactured exports, for 
example, developing nations have less scope for diversifying away 
from traditional commodities. And unsustainable developaent may 
arise not only from overuse of certain commodities but from 
manufactured goods that are potentially polluting. 

2.1 International Commodity Trad!a --- 

42. Although a growing number of developing countries have 
diversified into manufactured exports, primary commodities other 
than petroleum continue tq account for more than one-third of the 
export earnings of the group as a whole. Dependence on such 
exports is particulbil 
Africa (62 per cent).2g/ 

high in Latin America (52 per cent) and 
The countries recognized as ‘least 

developed’ for the purposes of the UN Special Programme use 
primary commodities for 73 per cent of their export 
earningE.21’ 

43. Non-oil commodity prices fell during the early 19806, not 
only in real but also in nominal terms. By early 1985, the 
UNCTAD commodity price index was 30 per cent below the 1980 
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TABLE 3- 2 

The Growing importance of Trade 

Economic Group _ 1950 -- 1982 _ 

Developed Market 
Economies 

Developing Market 
Economies 

Socialist Countries 
of Eastern Europe 

Socialist Countries 
cf As:a 

(export6 a6 a per cent 
of GDP or NMP) 

7.7 15.3 

15.5 23.8 

3.4’ lb. 6* 

2.9* 9.7* 

*percentages to net material product (NMP). 

Source: Based on UNCTAD, Handbook of International 
Trade and Development Statistics. 1985 Supplement 
(New York: United Nations, 1985). 

-- 

average.221 This recent veakness oi commodity price6 may not 
be only a temporary phenomenon. Commodity price6 have not yet 
recovered from the depth of the world recession despite increased 
economic growth in coneuming countries. The reasons may be 
partly technological (an acceleration in raw material 
substitution); partly monetary, Caused by the high cost of 
holding stocks of COmmOditie6; and partly due to increases in 
supplies by countries desperate to earn foreign exchange. 

44. These countries are turning the term* of trade against 
them6elVeB. earning less while exporting more. The promotion of 
increaeed volumes of clummodity export6 ha6 led to ca6e6 of 
UnBU6ta~nable OveruBe of the n,ltUral resource base. While 
individual caBe6 may not exactly fit this generalization, it ha6 
been argued that slrch procesees have been at work in ranching for 
beef, fishing in both coastal and deep Bea waters, forestry, and 
the growing of Borne Cash crops. Moreover, the price6 of 
commodity export6 do not fully reflect the environmental coets to 
the resource base. In a senee. then, poor developing couhtries 
are being caused to subeidize the wealthier importer6 of their 
product6. 

45. The experience of oil ha6 of cour6e been different from 
that of most other commodities. (See Chapter 7. ) It doe6 
provide one example of producer6 combining to restrict output and 
raise price6 in way6 tha’t greatly increased export earning6 while 
coneerving the re6ource base and promoting energy saving and 
substitution on a large scale. Hecent event6 suggest that 
regulation of the market by producers is very difficult in the 
long term, whet her or not it ib decirdtjle in the wldfar. qlobdl 
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interest, and in any event the cpnditir*ns have not existed for 
other commodity exporters to operate in a like manner. Any 
arrangement encompassing measures to enhance the export earnings 
of -producers, as vell as to ensure tne resource basis, would 
require consumer a6 vell as producer support. 

46. In recent years, Third World commodity exporters have 
sought to earn more by doing the first.-stage processing of raw 
materials themBelVe6. This first stage often involves subsidized 
energy. other concessions. and substantial pollution costs. But 
theae countries often find that they do not gain much from this 
capital- and energy-intensive firsl-stage processing, as the 
price spread shifts in favour of dovnstream products, most of 
vhich continue to be m??ufactured mainly in industrial 
countries. Tariff escalazion in the industrial market economies 
reinforces this tendency. 

47. The main international response to commodity problems has 
been the development of international commodity agreements to 
stabilize and raise developing countries’ earnings from these 
exports. But real progress has been very limited and in fact 
there have been reversals. Horeover, environmental resource 
considerations have not played any part in commodity agreements, 
with the notable exception of the International Tropical Timber 
Agreement.z3/ 

48. Commodity agreements have not been easy to negotiate, and 
regulation of commodity trade has been notoriously controversial 
and difficult. Current arrangements could be inpraved in tvo 
crucial respects: 

* Larger 8ums for compensatory financing to even out 
economic shocks - as under the IMJ?‘s Compensatory 
Financing Facility - vould encourage producers to take a 
long-term view, and not to overproduce commodities where 
production is close to the limits of environmental 
sustainability during periods of market glut. 

* Where producers need to diversify from traditional, 
single-crop production patterns, more assistance could be 
given for diversification programmes. The second vindow 
of the Common Fusd could be used for promoting resource 
regeneration and consPfvation.24/ 

49. Individual governments can better use rezievable resources 
such as forests and fisheries to ensure that exploitation rates 
stay within the limits of sustainable yields and that finances 
are available to regenerate resources and deal with all linked 
environmental effects. A6 for non-renewable reoources like 
minerals, governments should ensure that: 

* the leaseholder undertake6 exploration aimed at adding ‘:a 
proven reserves at least the amount extracted; 

* that the ratio of production to proven reserve remains 
below a pre-specified limit; 

* that the funds generated by royalties are used in a way 
that compensates for the declining income when the 
resource deposit is exhausted; and 

. . . 



1 think it is also of importance for the Commission to note 
the problem of negotiation of contracts on fesoufce 
development. We have been trying for 10 years to include 
provisions on environment. We have beer. successful only to get 
from the investors a very broad description of what should be 
done in environmental protection. If you go into details you 
get problems with the lawyers and 0 on. That hampers then the 
investment. 

For us, of coufse, it is a choice of whether to loosen the 
grip a little bit ot if you maintain that, then cc coucse, 
there will be no investment in the country 1: an appea; could 
be made to the multinat,onals, mainly to understand that what 
has been done in timber should also be applied to other 
agreements like coffee, tin, and others, I think this would be 
d gr43dt help. 

Speaker from the floor, 
govetnment agency 
WED Publio Hoarinq 
Jakarta, 26 WdrCh 1985 
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l that the leaseholder is responsible for land testoration 
and other efivironmental contrrll medsures in the L.teli 
affected by mining. 

50. Relevant international orgdnizations such as various UN 
agencies, the World Bank, and regional groups could develop 
further their work on model contracts and guidelines 
incorpo atiny these principleo. 

7.2 Protectionism and Interrational Trade 

51. The increase in protectionism in industrial countries 
st,if!eS export growth and prevents diVetBifiCatiOn from 
traditional exports. The succes8 of some Fdr Edst.ern developing 
countries in increasinq exports of labour-intensive manufactured 
goods shows the development potential of such trace. However, 

other ;: ountr iee - especially low-income Asian and Latin American 
nations - seeking to foilow the same route have found themselves 
severely handicapped by growing trade bartiers, particularly in 
textiles anti clothing. If  developing countries are to reconcile 

a need for rapid export growth with a need to ronserve the 
resource base, it is imperative that they enjoy access t3 
industrial country markets for non-traditional exports wb::re they 
enjoy d comparative advantage. In many cases, the prohleae of 

protectionism relate to manufactures; but there are cases sugar 
is d good example - where indURtKid1 countries employ 
agKiCU\tUr~l trade re6tKiCtiOns in ways thdt are demagirrg 
ecologically as well d6 economically. (See Box 3-Z.) 

2.3 ‘Pollution-intensive’ Goode 

52. The processing of certain raw materials - pulp and paper, 
oil, and alumina, for example: - can have substantial 
envi;onm(:ntal side effects. Industrial countries have qenerdllv 

. . . 



BOX 3-2 
Sugar and Sustainable Development 

Thirty milljon poor people in the Third World depend on 
sugar-cane for their survival. Many developing countrier have 
a genuine comparative advantage in production and could earn 
valuable foreign exchange tly expanding output. Some fbma 11 
state6 - Fiji, Msuritius, and several Caribbean islande - 
depend for their economic eurvival on cane sugar exports. 

Industrial countries have actively promoted, and protected, 
beet sugar production, which compete6 witn cane and has had 
quite damaginq effect6 on developing countries: Hj gh-coet, 
protected beet production encourage6 Artificial eweetenere; 
quotas have kept out Th lzd World import6 (except for some 
guaranteed imports as under the EEC’s Sugar Protcrcol); and 
eurplurea are dumped on world mavketr deprerreing pricer. 

In the 1986 )lotld Dov~oment RePort. t.P* World Bank 
ecltimated that indurtrial countrier’ sug. r 1 icies c’oat 
developing countries about $7.4 billion in lc ‘. revenueu during 
1983, reduced their real incoDe by about $2.1 billion and 
increased price instability by about 25 per -ent. 

Over and above the increaeed developin? ,,iuntry poverty 
that reaulte from the&e practicea, the promc )n of beet 
production in industrial countries hae had adverre ~cologicsl 
side effects. Xodern beet growing ir highly capital-intensive. 
it depends 1 avfly OCL chemical herbicide@, and the crop hsr 
poorer reger, jrative propertiee than others. The game product 
could be grown in develop!,-g countriee, a6 tsne, more cheaply, 
using more :abour and fewer chemical additives. 

been more eucceasful than developing ones in seeing to it that 
export product prices reflect the cost6 of environmental damage 
and of controlling that damage. Thue in the case of export6 from 
industrial countriee, 1 JPBC cost6 are paid by coneumeru in 
importing ndf?on6. including those in the Third World But in 
the caee of export6 from developing countriee. euch costs 
continue to be borne entiraiy domeetically, largely in the form 
of damaye cost6 co human health, pr’operty, and ecosyetems. 

33. In lYO0 the industries, of developing countries expert.ing to 
0ECII member6 would hbve incurred direct pollution control coat6 
of $5.5 billion if thev had tmeen required to meet the 
environmental etandardtr then prevailing in the United States, 
according to a etudy conducted for thie Commieeior~.75/ If the 
pollution control ewpcndi t!lreh a66ocidted with trl@ material6 tl;a: 
went into the final product are also counted, the COBt8 would 
hbve mounted to $14.2 billion. The evidence also suggeete that 
OECD import6 ft‘om developing countriee involve product6 that 
entail higher average environmental and reeource damage coats 
than do over&‘1 OECD import6.26/ Theee hypothetical pollution 
control co6t6 probably UndeiBtate the real COBt6 Of enViKOnIOenti31 

and rr?6ource dormaWe in the exporting rountriee. Furthermore, 
these cost6 relate only to environmental pollution and net to the 
economic damage cost6 dseoriated with rt?Bource depletion. 



54. The fact that these co6ts remain hidden mean6 that 
developing countries are able to attract more investment to 
export manufactured gOOd6 than they would under a more KigoKOu6 
rystam of global environmental control. Many Tl-ird World 
pOliCymakeK6 608 this a6 beneficial in that it give6 develcping 
countries a comparative advantage in ‘pollution-intensive8 good6 
that should be exploited. Yhey also 688 that passing along more 
of the real cost6 could reduce the competitive position of their 
country in some markets, and thus regard any pressure in this 
direction a6 a fOKm Of disguiecd proteCtiOni6m from establIshed 
producers. Yet it is in developing countries’ own long-term 
interest6 that more of the environmentai 3nd resource costs 
associated with production be reflected in prices. Such cllangee 
mu6t come fros the developing countries themselvQ6. 

2.4 The Mandates of Multilateral Trade Forums -- 

55. Although a number of UNCTAD reeearch pro;ecr.l have 
considered the links between trade and environment, the66 iasuetr 
have not been taken up systemstically by intergovernmental 
organizations. The mandate6 of theee organizations - principally 
GATT and UNCTAD - should include sustainable developFal‘t. Their 
activities should reflect concern with the impact6 of trading 
patterns on the environsent and the need for more effective 
instruments to integrate Lovironment and development conc*erns 
into international trading aLra?gement6. 

56. Internationai organi-ations dealing with trade will find it 
easier to reorientate their activities jf each nation deeignates 
a lead agency with a broad mandate to assess the effects of 
internationai trade on uuetaining the environmental and resource 
base of economic growth. This agency could be responsible for 
raising sustainability ieeuee ;n the work of UNCTAD, GATT, OECD, 
CWEA, and other relevant organizations. 

-.- Eneuring 3 HeeRoneibility in 
Transnational investment 

57. Overseas invrletment activity by companies in market 
economies ha6 grown eubstantially over the pact 40 years. (See 
Box 3-3.) Foreign affiliate6 now account for 40 per cent of 
sales, 33 per cent of net aseets, and 56 per cent of net earnings 
for 380 of the largeet induetrial corporation6 in the market 
economies, according to data compiled by the IJN Centre for 
Trdnonatiunal CorporatiorJs.2*1/ A high proportion of 
transnrtional inventment ie within indu6trial market economies, 

another aspect of the growing integratior of the6e economit?a. 

58. Transnationsle play ?rl important role a6 ownf!i!s, a6 
partners in joint venture6, and a6 euppliore of tecb!.llogy in the 
mining dnd manufacturing sectors in many developing countries, 
eepecially In such environmentally eensitive areas a6 J,etroleum, 
chemicals, mettle, paper ,’ and automobiles. They dlso d?ainate 
world trade in many primary commoditiee. 

59. In recent years, many developing countries have begun to 
take a more poeitive view of the role TNC invee?ment Can play in 
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WX 3-3 

The Role of Trdnsnctional Corporation6 

In 1983 chemicals accounted for roughly one-fourth of the 
stock of foreign direct investment in manufacturing in 
developing countries by companies from four leading 
countries - Japan (23 per cent), the United States (23 per 
cent), the United Kingdom (27 per cent), and the Federal 
Republic of Germany (14 per cent). 
Agriculture, mining, and other extractive industries 
accounted for 38 per cent of the stock of U.S. investment 
in developing countriee in 1983. 29 per cent of the stock 
of Japanese investment in 1903, 21 per cent of the total 
FRG investment in 1981-83. and 9 per cent of the stock of 
U.K. investment in 1978. 
Eighty to ninety per cent. of ti;e trade in tea, coffee, 
cocoa, cotton, foreet products. tobacco, jute, copper, iron 
ore, and bauxite ie controlled in the ca6e of each 
commodity by the tnree to six largest transnation :J . 

So,dr ce : UN Centre on Tranenational Corporations. Environmental 
Aspects of the Accivitiee of Tranenstional CorRoration6:A 
Survey (NW York: UN, 1985). 

-- ----- 

their development process. Thie has been somewhat influenced by 
these countries’ needs for forrign exchange and their awarr,?neee 
of the ro‘e that foreign investment might play in providing it. 
Effective cooperation with TNC8 io possible ih creating equal 
conditions for all partiee. This clan be attained by a strict 
observance of the principle of sovereignty of the hoet country 
For their part, many corporations hdVe recognized the need to 
share managerial skille and technological know how with 
hoc?- country nat ionala and to purelIe profit-seeking objectives 
within a framework of long-term suet.ainable development. 

60. Rut mutual suspicion6 atill exist, usua 1 ly because of au 
asymmetry in bargaining power between large corporations and 
small, poor, developing countries. Negotiations are often made 
one-sided by a developing country’6 Idck of information, 
technical Unpreparedne66, and political and institutional 
weaknesses. Suepicionrl and dieagreements remain, particularly 
concerning the introduction of new technoloqiee, the development 
of n.ltural rdaource6, and the use of the environmer,t. If 

multinationale are to play a larger role in development, theee 
conflicts and suspicions muet be reduced. 

61. Strengthening the barqainlnq posture and reeponee of 
developing countries vie a vie transnationale ie therefore 
critical. Where nations lack indigenous capacity to deal with 
large TNCe, regional and other international inetitutions ehould 
aeeist. As indicated earlier. they could expand exieting help in 
the form of model agreaments with tranenationals for different 
situations, such dB lease acJreemt?ntB for the elplOitatiOn Of a 



mineral resource. They could alro field technical assistance and 
advisory team% when a country neqotiateri with a transnational. 

62. Tranrnationale can have a substantial impact on the 
environment and retaoufces of other countries and on the global 
commons. Both the home and host countries of TNCs share 
responsibilities and ahould work together to strengthen policies 
in this sphere. For example, information @n policies and 
standards applied to and followed by corporacions when iqvestinq 
in their own home country, especially concerning hazardous 
technologies, should be pro rided to host countries. Moreover, 
the policies of some industrialized countries that major 
i\lveatrents are subject to prior environmental aetiee6ment should 
be considered for application to investments made elsewhere and 
should be broadened to include sustainability criteria. The 
information and recommendations thus arrived at should be shared 
with the host countries, which of course would retain the final 
responsibility. 

63. Despite their importance, international measures regarding 
transnationa?s have been generally lacking rnd have proved 
extremely difficult to negotiate. The codes of conduct for 
transnational corporations formulated by the OECD and under 
discussion in the UN should deal explicitly with environmental 
matters and the objective of sustainable development. More 
detailed and specific instruments arc) needed for other problems. 
In particular, when introducing a new technology, plant, product, 
or process, or when setting up a joint venture in a developing 
country, the parties involved murt also recoqnize and accept 
certain special respon6ibilitiee. (See Chapter 8.) 

4. Broadening the Technoloqical 
Base 

64. The promotion of resource productivity is largely the work 
of domestic economic policy. But the international economy 
impinges on possibilitiee for productivity improvement in several 
ways, particularly in the transfer of technology from one country 
to another. 

4.1 The Diffusion of Environmentally Sound Tcchnoloqiee 

65. The promotion of sustainable development will require an 
organized effort to develop and diffuse new technologies. sucil a6 
for agricultural production, renewable energy systems, and 
pollution control. Much of this effort will be based on the 
international exchange of technology: through trade in improved 
equipment, technology-transfer agreements, provision of experts, 
research collaboration, and SC on. Hence the procedures and 
policies that influence these exchanges muat stimulate innovation 
and ensure ready and widespread access to environmentally sound 
technologien. 

66. The real challenge is to ensure that the new technologies 
reach all those who need them, overcoming such protllems as the 
lack of information and in some cases an inability to pay for 
commercially developed technologies. The measurea required at 
the national level to deal with these problems are discussed in 



Transfer of technology should be also looked upon as being 
a eocial process. Actually, ideally, it is the people 
themselves who have to make the selection, not us. So, to sum 
it up 1 think, talking about technology it is very important 
to. per haps, understand that we are dealing here with a yrocese 
of change. Technologiee cannot be directly traneferted except 
by relating this to a social process. So, actually technology 
is not an independent variable in this case, but it ie very 
much dependant of social change. 

M. Nashihin Hasan 
Speaker from the floor 
UCED Public Hearing 
Jakarta, 26 March 1985 

Part II of this report. However, both these issue6 aleo arise in 
the international diffueion of technology. 

67. Developing countriee paid about $2 billion in 1960 by way 
of royalties and fees, mainly to induetrial counttier.28/ The 
gap in ecientific and technological capabilities is particularly 
wide in areas of direct rrlevance to the Objective6 of 
euetainable development, including biotechnology and genetic 
engineering, new energy sources, new materials and substitutes, 
and low-.waete and non-poiluting techn@logiss. 

68. The principal policy iesue a6 regard9 the impact of 
payment6 ie the impact of patents and proprietary rights. In 
1980, industrialized market economies accounted for 65 per cent 
of the world total of patents granted, and the socialist 
countries of Eastern Europe held 29 per cent.291 Developing 
countries held only 6 per cent, and meet of these had been 
granted to non-residents. Proprietary 5 ights are a key element 
in the commercial development of technology. But their 
application in certain area6 may hamper the diffusion of 
environmentally sound technologies and may increase inequitiefi. 

69. 1~ the past, publicly funded research provided new 
tectrnoloqy to small prOdUCeK6, particularly farmere, on a full or 
subsidized basis. The situation ie not very different now, and 
in areas euch a8 new seed varietiee there is some reason to 
believe proprietary rights could act a8 a major barrier to 
developing countries’ acquisition of now technologies. 
International cooperation is eeeential to maintain the flow of 
qenetic material and to ensure an equitable sharing of gains. 

4.2 Buildinq UP Technological Capabilities in Developinq 
Countr ice 

70. At pceeent, most of the global research and development 
effort is devoted to military purposes or the commercial 
objectives of large corporations. Little of this ie of direct 
relevance to conditions in developing countries. In many areas 
the gap in technological capabilities is narrowing, but theme 
efforts nu\6t be supported by internatiort;’ assistance, especially 



in such key area6 as biotechnology. Unless action is taken to 
accumulate biological knowledge, valuable information aa well aa 
vital genetic variety will be lost forevsr, and d8v8lOpin9 
countries will b8 at a permanent disadvantage in adapting th8 new 
biotechnolopiea to their own needs. 

71. Developing COUntKi86 therefOr have to work, individually 
and together, to build up their technological capabilities. ihe 
creation and enhancement of the infrastructure for Ke68aKCh and 
technology is a precondition for such cooperation. The countries 
concerned could share the burden by eatabliahing cooperative 
research project6 along the line6 of the International 
Agricultural Research Centres. 301 Kission-oriented cooperative 
research venture6 could be developed in areas such aa dryland 
agriculture, tropical forestry, pollution control in small 
enterprises, and low-cost housing. Specific resporlsibilities 
would be assigned to institutions and corporation6 in the 
participating countries. and the agreement could provide for the 
equitable eharing and widespread diffusion of the teChnOlopie6 
developed. 

IV. A SUSTAINABLE WORLD ECONOMY 

72. If large part6 of the developing world are to avert 
economic, social, and environmental catastrophes, it is essential 
that global economic growth be revitalized. In practical terme, 
thir means more rapid economic growth in both industrial and 
developing countriee, freer market acceaa for the productti of 
developing countries, lower interest rates, greater technology 
tranrrfer, and significantly larger capital flowa, both 
concereional and commercial. 

73. But many people fear that a more rapidly growing world 
economy will apply environmental pressures that are no more 
suetainable than the preeeurea presented by proving poverty. The 
increaeed demand for enerqy and other non-renewable raw materials 
could significantly raise the price of the68 item6 relative to 
other gooda. 

74. The Commiaaion’a overall aaaeaament ia that the 
international economy must speed up world growth while respecting 
the environmental constraints. Some favourable trends haV8 been 
noted in the pattern of coneuml?tion and production in industrial 
countriee, which collectively still con6ume moat of the world’s 
non-renewable reeourcee. 

75. Sustaining theee trende will make it easier for developing 
countriee to grow by diversifying their own economies. But for 
them to emerge from dependence a general acceleration of global 
economic growth ie not epough. Thie would mean a meI8 
perpetuation of existing economic patterna, though perhaps at a 
hi9het level of incomee. it mu6t be enaured that the economies 
of developin Countries grow feet 8nOU9h to OUtpaCe their 9rowin9 
internal problem6 and faet enough for that firet leap needed to 
acquire momentum. A continuation of economic growth and 
diversificati,on. along with the development of technological and 



managerial skille, will help developing countries mitigate the 
etraine on the rural environment, raiee productivity and 
COnEUmptiOn standards, and allow nation6 to move beyond 
dependence on one or two primary product6 for their export 
earning6. 

76. Future patterns of agricultural and forestry development, 
energy u6e. indU6tKialiZation. and human settlement6 can be made 
far less material-intensive (see Chapter6 5, 7, 8, and 9). and 
hence both more economically and environmentally efficient. 
Under the6e COnditiOn6. a new era of growth in the world economy 
can widen the option6 available to developing countries. 

77. Reform6 at an international level are now needed to deal 
simultaneously with economic end ecological aspects in way6 that 
allow the world economy to stimulate the growth of developing 
countries while giving greater weight to environmental concefn6. 
Such an agenda require6 deep commitment by arl countries to the 
6atiefactory working of multilateral institutions, such a6 the 
multilateral development banks; to the making and ObEeKVanCe of 
international rule6 in field6 6Uch a6 trade and investment; and 
t0 COnEtrUCtiVe dialogue on the many i66Ue6 where national 
interest6 do not immediate!y coincide but where negotiation could 
help to reconcile them. 

78. The Commisrrion therefore regret6 but cannot ignore thti 
recent decline in auitilateral cooperation in general and a 
negative attitude to dialogue on development in particular. At 
f ir6t eight, the introduction of an environmental dimeneion 
fbither complicate6 the 6eaKCh for 6UCh cooperation and 
dialoaue. But it also inject6 an additional element of mutual 
eelf-intereet, since a failure to addKe66 the interaction between 
resource depletion and rising poverty will accelerate global 
ecological deterioration. 

79. New dimeneions of multildteraliem are eeeential to human 
pKOgKe66. The Conmiesion feel6 confident that the mutual 
intereete involved in environment and development iseuee can help 
generattt the needed momentum and can 6ecufe the neceeeary 
international economic change6 that it will make possible. 
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CHAPTER 4 

POPULATION AND HUMAN RESOURCES 

1. Ia 1985, some 80 million people were added to a world 
population of 4.8 billion. 
increaees, 

Each year the number of human being6 
but the amount of natural resources with which to 

sustain thie population, to improve the quality of human lives, 
and to eliminate ma66 poverty remain6 finite. On the other hand, 
expanding knowledge increase6 the productivity of re6oufce6. 

2, Present rates of population growth cannot continue. They 
already compromise many governments’ abilitiee to provide 
education, health care, and food security for people, much less 
their abilities to raise living standards. This gap between 
numbers and re6oUrces ia all the more compelling because 60 much 
of the population growth is concentrated in low-income countries, 
ecologically disadvantaged regions, and poor households. 

3. Yet the population issue is not solely about numbers. And 
poverty and resource degradation can exist on thinly populated 
lande, such a8 the drylande and the tropical forests. People are 
the ultimate resource. Improvement6 in education, health, and 
nutrition allow them to better use the re6ource6 they command, to 
etretch them further. In addition, threats to the sustainable 
use of resource6 come aa much from inequalities in people’6 
access to resources and from the ways in which they use them a6 
from the sheer number6 of people. Thus concern over the 
‘population problem’ also calls forth concern for human progress 
and hUBan equality. 

4. Nor are population growth rate6 the challenge solely of 
those nation6 with high rates of irlcreaee. An additional pereon 
in an industrial country consumer; far more and place6 far greater 
preesure on natural reBource6 than an additional person ir. the 
Third World. COn6UmptiOn pattern6 dnd preference6 are a6 
important a6 numbers’ of con6umer6 in the conservation of 
ref3ource6. 

5. Thue many government6 mu6t work on several front6 to 
limit population growth; to control the impact of such growth on 
reeource6 and. with increasing knowledge, enlarge their range and 
improve their productivity; to realize human potential 80 that 
people caa better hueband and u6e resourcee; and to provide 
people with forms of eocial eecurity other than large numbore of 
children. The mean6 of accompliehiny these goal6 will vary irom 
country to country, but all ehould keep in mind that EUBtainable 
eCOnOmiC growth and equitable acCe66 to resource6 dre two of the 
more certain LOUteE towards lower fertility rates. 

6. Giving people the mean8 to choose the cite of their 
families is not just a method of keeping population in balance 



with resources; it is a way of assuring - especially for women 
the basic human right of self-determination. The extent to which 
facilities for exercising such choices are made available is 
itself a measure of a nation’s development. In the same way, 
enhancing human potential not only promotes development but helps 
to ensure the right of all to a full and dignified life. 

I. THE LINKS WITH ENVIRONMENT AND DEVELOPMEJ’JJ 

7. Population growth and development are linked in complex 
ways. Economic development generates resources that can be used 
to improve education and health. These improvements, along with 
associated social changes, reduce both fertility and mortality 
rate6. On the other hand, high rates of population growth that 
eat into surpluses available for economic and social development 
can hinder improvemanta in education and health. 

0. In the past, the intensification of agriculture and the 
production of higher yields helped nations cope with the 
increasing population pressures on available land. Uigration and 
international trade in food and fuels eased the prerrure on local 
resources. They permitted and helped suetain the high population 
densitiee of Borne induetrialized countries. 

9. The eituation is different in most of the developing 
world. T1 ere, improvements in medicine and pu’blic health have 
led to a sharp drop in mortality rate6 and have accelerated 
population growth rate8 to unprecedented levels. But fertility 
rates remain high; much human potential rcbmains unrealizod, and 
economic development ir atallmd. Agricultural intensification 
can go some way towards restoring a balance between food 
production and population, but there arc limits beyond which 
intenslf ication cannot go. ;Sea Box I- 1.) 

10. The ~sry possibility of development can be compromised by 
high population growth rdte6. Moreover, m06t developing 
countriee do not have the resources to wait for a few generations 
before population etabilizea. The option of migration to new 
land6 ie virtually closed. And low levels of economic and social 
development combined with changing trade- production relationshipe 
limit possibilities of using international trade to augment 
accese to resources. Hence, in the absence of deliberate 
measures, the imbalance between population growth and resource 
development vi11 worsen. 

11. Population preeeure ie already forcing traditional farmere 
to vork harder, often on shrinking farms on marginal land. ju6t 
to maintain houeehold income. In Africa and Aaia, rural 
population nearly doubled between 1950 and 19H5, with a 
corresponding decline in land availabi1ity.l’ Rapid population 
growth aleo creates urban ecznomi: and social problem6 that 
threaten to make cities wholly unmanageable. (See Cliapter 9. ) 

12. Larger investments will be needed ju6t to maintain the 
current inadequate levels of accefla to education, health care. 
and other aervictas. In mdny cat3ef5. the resc)urces required drp 
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BOX 4-l 
The Food/Population Balance 

1. The potential population-supporting capacity of land in 
developing countries has been assesrsed in a joint study by FA0 
and the International Xnstltute for Applied Systems Analysis. 
Data on soil and land characteristics were combined with 
climatic data to calculate the potential yields of major crops, 
t0 select the Optimum crops, and to derive the overall 
potential for calorie production. Three levels of crop 
production were calculated: the first at a bow level of 
technology with no fertilizer or chemicals, traditional crop 
varieties, and no soil conservation; the second at an 
intermediate level, where the mo6t productive crop mix ie used 
on half the land along with fertilizers. improved varieties. 
and some soil conservation; and the third at a high level of 
technology with an ideal crop mix and technology on all lands. 
The population-eupporting capacity was determined by dividing 
the total calorie production by a minimum per capita intake 
level. This figure was then compared with the medium-variant 
UN population projectiona. 

2. The 117 developing countries covered in the study, taken 
together, can produce enough food to feed one-and-a-half times 
their projected population in the year 2000. even at a low 
level of technology. But the picture is less hopeful in the 
cases of individual countries. At the low level of technology, 
64 countries with a population of around I.1 billion lack the 
re60u~ee6 to feed themselvee. With the mo6t advanced 
agricultural methods, the number of countries where food 
production potential would fall short of requirement6 drops to 
19, with a total population of 100 million. Most are 

high-income Weet Asian counthiee and 60me small island 6tate6. 
Many of these countries have the capacity -0 earn enough 
foreign exchange to import their food requirements. In the 
other6, the real is6Ue is the modernization of agriculture on a 
sustainable basis. 

3. Some researchers have assessed the 'theoretical' potential 
for global food production. One study assumes that the area 
under food production can be aro'lnd 1.5 billion hectare6 (close 
to the current level) and that average yield6 could go up to 5 
ton6 of grain equivalent per hectare (a6 against the present 
average of 2 ton5 of grain equivalent). Allowing for 
production from rangelands and marine sowce6, the total 
'potential' is placed at 8 billion tons of grain equivalent. 

4. How many people can this sustain? The present global 
average consumption of plant energy for food. seed, and animal 
feed amounts to about 6,000 calories daily, with a range among 
countries of 3,000-15.000 calories, depending on the level of 
meat consumption. On this basis, the potential production 
could sustain a little more than 11 billion p@Ople. Rut if the 
average consumption rises substantially - say. to 9.000 
calorie6 - the population carrying capacity cf the Earth come6 



(Box 4 1 cant nued ) 

‘own to 7.5 billion. Therit? f iqure6 (-ould be 6ubHtnntielly 
,ligher if the area under food production and the productivity 
of 3 billion hectares of prrm3nent pastures can be increaeed on 
a eustainable bdeis. Neverthelene, t.he data do suggest that 
meeting the food needs o! nn ultimate world population of 
around 10 billion would require r.ome changes in food habits, ae 
well a8 greatly imprcvirg the eft iciency of tradit.ionbl 
agriculture. 

SOUCCC8: I3. Gilland, -.---- - ‘C’onsideFations on World Population and 
Food Suyp’y ’ , Population and Development R&view, 
Vol. 9, No. 2. I)p--203-11;CTH--M~9*ine et 21.. Potential 
Population supppC,tinq Capaqjaes of Lands iv; the Dpvelopi_ng -.----- 1.L-- 
World (Romr,: FAO, 19MZ); D.J. Mai,-r ted.). mid Population -- ..a.-- 
Growth and Human Carrying CapaciQ. Staff Working Papers No. 
690 (Uashington. D.C.: korld Dank, 1985). 

1. -- _- __--- _..-- -.- .-_ _-__ --___ .-.. .__- . ..__ -- __--_ - 

juet not available. Health, housing conditione, and the quality 
of education and public cervices all deterioiaLe; unemployment, 
urhan drift., and social unrest incredee. 

13. Iradustrinl countries seriously concerned with high 
population growth ratoR in other parre of the world have 
obligations beyond 6imply supplying aid packages of family 
plar,ning hardware. Economic development, througt, its indirect 
impact on social dnd cultural factors, lovers fertility rates. 
International policiee that interfere with economic development 
thue interfem with d developing nation’s ability to manage it6 

population growth. A concern for popuiation growth rn*\st . 

therefore te a par’( of a broader concerI1 for a more rapid rate of 
economic and social development in the developing cnuntriee. 

14. In the final clnalyslti, Iv-l !:I hot h t ht? developed and 
developing worlds, !t?e populd t 1 oil i 6bue is ahout hUIIIdn6 and not 
About number 6. It is misleading dnd dn injustice to the human 
condition to Bee people merely <it; ronsumerti. Their well being 
and eecuf i ty old age eecurity, declining child murrality, 
health care. and 60 on are the qua1 of development. Almost curly 
activity t hdt inrteaset; vrl 1 tje1flrj and Lit-cur ity 1est;cnti peoplc’t, 
desires * 0 hdve mote (-tllldren t hdn they dnd tldt iondl ecosytktems 

can support 

1 Gr qvt b i n Number 6 - --... 

15. Populat.ion growth accelerated in the mlddlg rr! tble 18th 
century vith t.he advent of the Induerr ial Hevoiut ion and 
aasoclated improvements in agriculture, not just in the region6 
that are more developed b 1 eleewhere a6 weli. The recent phacle 
of dcceleidtiotl etarted around 19’,0 with the 6hdrp redurtlon in 
mortality rates in the developing countrle6. 
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Since 1970 it ha6 been fashionable to draw a distinction 
between population and environment as two crisis areas. but 
often times we forget that population is in fact a very 
integral part of the environment and therefore when we are 
addressing ourselves to population we are looking at not only 
the physical. biological, and chemical environments, we are 
also looking at the socio-cultural OK socio-economic 
environment in which these development programmes are being 
set. And population makes much more sense if you are talking of 
population within a context. 

Dr. J.O. Oucho 
Population Studies and Research 
Institute 
WCED Public Hearing 
Nairobi, 23 Sept 1986 

16. Between 1950 and 1985. world population grew at an annual 
rate of 1.9 pet cent, compared with 0.B per cent in the 
half-century preceding 1950. 21 Population growth is now 
concentrated in the developinp regions of Asia, Africa, and Latin 
America. which accounted for 85 per cent of the increase of 
global population since 1950. (See Table 4-f.) 

17. The processes of population growth are changing in most 
developing countries as birth and death rates fall. In the early 
19508, practically all developing countries had birth rates over 
40 and death rates over 20. the major exception being the low 
death rates in Latin America. (These rates refer to the annual 
number of births and deaths per 1,000 population.) Today the 
situation ia quite different: 

* Thirty-two per cent of the people in the Third World live 
in countries - such as China and the Republic of Korea - 
with birth rate6 below 25 and death rates below 10. 

* Forty-one per cent are in countries where birth rates 
have fallen, but not as much as death rates, and their 
populations are growing at around 2 per cent - doubling. 
in other words, every 34 years. Such countries include 
Brazil, India, Indonesia. and Mexico. 

* The remaining 27 per cent live in countries, such as 
Algeria, Bangladesh, Iran, and Nigeria, where death rates 
have fallen eliqhtly but birth rates remain high. 
Overall population growth is in the range of 2.5 to 3 per 
cent (doubling every 28 to 23 years). with even higher 
growth rates in some countries, such as Kenya.31 

10 * In the industrial world, fertilihy rates have declined and 
the population is not growing rapidly. In fact, it ha6 
stabilized in many countries. Still, the population in Worth 
Aaterica, Europe. the USSR, and Oceania is expected to increase by 
230 million by the year 2025. which is as many people as live in 
the United States today. 

/ . . . 
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TABLE 4- i 
World Population 1950. 85: Key Facts 

. Size 3s!liiuee _____ I__ - 193s!cL-1960 -_-_ 1970 1980 1985 -- 

(billions) 
Total Population: 
World 2.5 3.0 3.7 4.4 4.3 
More developed region6 0.83 0.94 1.05 1.14 1.17 
1,068 developed region6 1.6% 2.07 2.65 3.31 3.66 

(per cent) 
Annual Growth’: 
Wor Id 1.8 2.0 1.9 1.7 
More developed region6 1.3 1.0 0.B 0.6 
Less developed region6 % 1 2.5 2.3 2.0 

(per cent) 
Urban Population: 
World 29 34 37 40 41 
More developed regions 54 67 67 70 72 
Leas developed region6 17 22 25 29 31 

cI-I_.- -.--~- ~^- ------.-____ 

*Data are for growth over previous decade or, for last column, 
over previoue five yeare. 
Source: Department of International Economic and Social 
Affairs. World POmlatiOn Pro6peCt6: F::stimates and PrOje,CtioIl6 -- 
$J fisaeeeed in 1984 (New York: UN, 1986). 

L.__.. _.-~- __--,.- _---L_.____---._ “___ .____..~ -- 

19. The* acceleration of population growth in the Third World 
and the decline in fertility level6 in lnduetrial countrice are 
(‘hanging age distribution rd.tt.erno radically. In developing 
countr i (36, the young predom.,nate. In 1900, 39 per cent of 
developing.country population6 were younger than 15; the fipLre 
for industrialized countries wa6 Only 23 per Cent.4/ Yet in 
t heee count t ice, the groportion ot the elderly ie yrowinq. Those 
65 or older accounted for 11 per **ent of thrb yopdlation in 1980; 
in developing countries. they represented only 4 per c.ent.5/ 

Thtts in the induetrial world, relatively fewer people of working 
age will bear the burden of eupporting relatively larger number6 
of older people. 

20. A changing agt structure helps to 6et pattern6 of future 
population growth. The lalge number of young people in 
dtvelt\ptnp countriee means lalge number6 df future parents, 60 

that e’.‘?n if each pereon produce6 fewer children, the total 
number of birth6 will continue to increase. Populti I ion growth 
can continrle to grow for Borne decade6 after fertility ratt6 

dec1lr.e to the ‘replacement level’ of slightly over two children 
on avpragc per couple. Thue in many nations, high population 
q r owt h rat e’R (‘VP the next t ew qenrarat io:lt; do p assured. 



21. Prxpulation projections indicate an irlcreaAe in global 
population from 4.8 billion in 1985 to 6.1 billiorl by 2000. and 
to 8.2 billion by 2025. (See Table 4-2.) More than 90 per cent 
of thie increase ie expected in developing regione. Large 
differences exist among countries in theee areas, and the 
momentum of population growth ia higher in Africa than in Latin 
America or Asia. In some developing countries. such as China, 
population grovth rates are already vell below 2 per cent and a.-e 
expected to fall below 1 per cent by the beginning of the next 
century. 6/ 

22. Reflecting the ‘momentum’ of population growth, long term 
UN projections ehou that at the 9lol)al le.rel: 

l if replacecent-Ieve; fertility is reached in 2010, global 
population will stabilize at 7.7 billion by 2060; 

l if this rate is reached in 2r.5, population will 
etabilizb at 10.2 billion by -095; 

* if, hovevar, the rate ie reached only in 2065. global 
population in 2100 would be 14.2 billion.7/ 

23. These projections show that the world has real choices. 
Policies to bring down fertility rates could make a difference of 
billions to the global population next century. The greater part. 

of the differences between the three variants is accounted for by 
South Aeia. Africa, and Latin America. Hence much depend8 on the 
effectiveness of population policies in these regions. 

24. The number of people in Europe, Japan, North Anerica, and 
the Soviet (Inion quintupled between 1750 and 1950, and these 
regions 1 
period.B/ 

share in vorld population increased Hhdrply over thie 
By the latter part of the 19th century, there wae 

growing conTern about population tJre88ureR in Europe. Migration 
to North America, Auetralia, and New Zealand helped to BOKIC 
extent. At its peak between 18F.I and 1910, permanent emigration 
abeorbed nearly 20 per 1 e!lt of 
Europe. 91 

t tie ln(*redfic! irl populdt ion irl 

25. Today. however , miyrat iorl it; riot d major factor irr 
determining population dit;t ribut ion among couIltrie6. LlJetuef2ri 
1970 and 1980 permanent em?gration dtl a percentaye of popular-ion 
increase fell to 4 per cent in Europe and wd6 only 2.5 per cent 
in Latin America. The corre6 ondlnq yercont apes in Asia and 
Africa vere very much lower. lg/ Thus r he opt ion of rmigrat ion 
to new land6 has not been and wi 11 not tt! d siqnlf icdnl element 
in relieving demographic yreseures irr developi riy count r i e13. I II 
ef feet, this reduce8 the t imr dvaildble to tjriny yoyultit 1or1 1~t.o 
balance vith reeourcefi. 

26. Within countries. poyuld’ iorle drf5 more mohi le. Improved 
communications have enabled la~ye movement6 of people, Hornet imes 
de a natural teeporree to the growth of e<-onomi c opyor t uni t ieH in 
different glacefs. Soma government u ti.tive irt ivf- ly t!n(-our dyed 
migrat ioll f ror2 dpnaely r 0 ydrfsf*ly trf*t t letI drf*.~ri. 



TABLE 4-2 

Current and Projected 
Population Size and Growth Rates* 

Region 

PoPulation 

1965 2000 2025 

1 Growth Rat 
1905 200: 

to to to 
1985 2000 2025 

Yor Id 

(billion) (per cent.) 

4.0 6.1 R.2 1.9 1.6. 1.2 

Africa 0.56 0.87 1.62 2.6 3.1 2.5 
Latin America 0.41 0.55 0.78 2.6 2.0 1.4 
Asia 2.82 3.55 4.54 2.1 1.6 1.0 
North America 0.26 0.30 0.35 1.3 0.8 0.6 
Europe 0.49 0.51 0.52 0 . 7 0.3 0.1 
USSR 0.28 0.31 0.37 l.? 0.0 0.6 
0 bania 0.02 0.03 0.04 1.9 1.4 0.9 

l Hedfum-variant projections. 

Source: Department of International Economic and Social 
Affairs, rlor!d Powlation ProeDecte; Eetimatee crnd Proisction!. 
a6 Aseeeeed in 1984 (New York: UN, 1986). 

---- 

A more recent phenomenon is the flight of ‘ecological refugees’ 
from areaL of environmental degradation. 

27. Much of the movement ie from countryside to city. (See 
Chapter 9. ) In 1985, some 40 per cent of the world’s population 
lived in cities; the magnitude of the urban drift can be eeen in 
the fact that tlince 1950, the incredeo in urban population has 
been larger than the increase In rural population both in 
percentage and in abeolute term@. This shift is most striking in 
developing countries, vhere the n?lmber of city-duellers 
quadrupled durirrp ttlie p6riOd.11/ 

3. II!!DKOVed Health and Educatim 

20. Improvement6 in the health and educatjcn of all, but 
especially of women and in conjunction with other eocial changoe 
that lniee the etatus of women, can have a profound irf feet in 
bringing down population growth rate8. In an initial period, 
however, better health care means that more babies live to 
reproduce and that women reproduce over longer time epane. 
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TABLE 4-3 

Health Indicators 

Region 

Life Expectancy Infant Mortality 
at Birth Rates 

1950-55 1980-85 1960-65 1980-85 

Wor Id 

(deaths per 1,000 
(years 1 live births) 

49.9 64.6 117 81 

Africa 37.5 49.7 157 114 
Ws ia 41.2 57.9 133 87 
South America 52.3 64.0 101 64 
North America 64.4 71.1 43 27 
Europe 65.3 73.2 37 16 
USSR 61.7 70.9 32 25 
Oceania 61.0 67.6 55 39 

Sautce: WCED, based on data in World ReSOUrCes 
Institute/International lnstitute for Environment and 
Development, World Resources 1986 (New York: Basic Books, 
1986). 

29. The ‘health status’ of a society is a complex concept that 
cannot be measured easily. Two widely available indicators that 
reflect at least some aspects of a given society’s health are 
life expectancy and infant mortality rates. (See Table 4-3.) 
Shese statistics suggest that health has improved virtually 
everywhere: and, at least with regard to these two indicators, 
the gap between industrial and developing regions ha6 narrowed. 

30. Many factors can increase life expectancy and reduce 
mortality rates; two are worth emphasizing. First, although 
generally speaking national wealth buys national. health, some 
relatively poor nations and areas, such as China, Sri Lanka, and 
the Indian state of Kerala, have achieved remarkable success in 
lowering infant mortality and improving health through increases 
in education, especially of women: the establishment of primary 
health clinics; and other health care programmes.l2/ Second, 
the principal reducrions in mortality rates in the industrial 
world came about before the advent of modern drugs; they were due 
to imprvsed nutrition, housing, and hygiene. The recent gains in 
developing countries have also been largely due to public health 
programmes. particularly for the control of communicable diseases. 

31. Education is another key dimension of ‘population 
quality’. The past few decades have seen a great expansion of 
educational facilities in virtually all countries. In terms of 

/ . . . 



school enrolment, literacy rates. the growth in technical 
education. and the development of ecicntific skills, much 
proyress ha8 been achieved. (See Table 4-4.) 

111. A POLICY FRAMEWOPK - -L- 

32. Excessive population growth diffuses the fruit6 of 
development over increa6in9 number6 instead of improving living 
standards in many developing countriee; a reduction of current 
growth rate6 is ar iIRpt?rdtiVt? for sustainable flevelopment. The 
critical issues are the balance between population size and 
available resource6 and the rate of population growth in relation 
to the capacity of the economy to provide for the basic needs of 
the population, not iuct today out for generations. Such a 
long-term view ia necessary because attitude6 to fertility rarely 
change rapidly and because. even after fertility 6tarts 
declining, paet increases In populclrticn impart a momentum of 
growth as people reach child-bearing age. However a nation 
proceed6 towards the peals of suetsinsble development and lower 
fertility levels, the two are intimately linked and mutually 
reinforcing. 

33. Measures to influence population size cannot be effective 
in isolation frptn other envitonment/development istrues. The 
number, density, movement, and growth rate of a population cayknot 
be influenced in the short run if these efforts arc being 
overwhelmed by adverse patterns of development in othar areas. 
Population policies muet have a broader !ocuc than controlling 
numbers: Pieaeures to improve the quality of human resource8 in 
terms of health, education, and social d2velopsent are a8 
importat. 

34. A first step may be for governments to abandon the false 
division between ‘productive’ or ‘economic’ expenditures and 
‘social’ expenditLre6. Policymakers must realize that spending 
cn population activities and on other effort8 to raise humsn 
potential ie crucial to a nation’s economic and productive 
activi?iee and to achieving eustainab!e human progrees the 2nd 
[or which a government exists. 

35. Progress j.n populaticn policiee is uneven. Some countrices 

with BCI !oua population problem6 hnve compreheneive policies. 
Some 9r1 nu further than t?e promotion of family plannin9. Some 
do riot ,!O even that. 

36. A population policy ehould Bet out and purcrus broad 
rletional demographic goa! in relation to other eocio~economic 
objectives. Social and cultural factor6 dominate all others in 
affecting fertility. The most important of these is tne role6 
women play in the family. the economy, and the 6ociety at larpe. 
Fertility rate6 :a 11 a6 women’s employment opportunities outside 
the ho.,e and farm. their cc(r66 to education. and their age at 
marriage all rice. Henre policies meant to lower fertility rates 
not only muet i I)I‘ I u(1~* pc-onomi J* iflc*~rit ives and disincentives, but 
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TARLE 4-4 

Hale and Female Enrolment Ratios, by Region, 1960 and 1982 

Region 
Male Female 

1960 1932 1960 1982 

World 
First Level 
second Level 

Africa 
First Level 
Second Level 

Latin America 
and Caribbean 

First Level 
Second Level 

North America 
First Level 
Second Level 

Asia 
First Level 
Second Level 

Europe and USSR 
First Level 
Second Level 

Oceania 
First Level 
Second Level 

92.2 101.3 71.1 87.3 
31.3 53.3 23.1 42.5 

56.2 89.2 32.0 72.X 
7.3 29.6 2.9 19.5 

75.0 106.2 71.2 ‘103.3 
14.9 46.6 13.6 48.5 

117.4 119.7 116.4 119.9 
69.4 85.4 71.4 86.6 

94.9 1OO.P 63.1 79.9 
29.3 49.3 16.6 32.9 

103.4 105.4 102.7 104.5 
46.5 76.2 44.6 81.3 

102-i? 102.9 100.7 98.9 
53.8 71.1 58.8 72.0 

Note : The figures are percentages of appropriate age group6 
Giving a given level of education. As many older children 
are in primary school, percentages can be over 100. 
Source : WCED, based on data in UNESCO, 'A Summary 
Statistical Review of Education in the World, 1960-1932'. 
Paris, July 1984. 

must aim to improve the position of women in society. Such 
policies should essentially promote women's rights. 

37. Poverty breeds high rates of population growth: Families 
poor in income, employment, and social security need children 
first to work and later to sustain elderly parents. Measures to 
provide an adequate livelihood for poor households, to establish 

/ . . . 
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The environment is the business of everybody, development 
is the businese of everybody, life and living ia the business 
of everybody. I think the solution will be found in 
encouraging ma88 environmental literacy so that there can be 
democratic and literate decision%, because if decisions are 
taken by a few without the incoaporation of the opinion of the 
masses. the NGOs espec2ally included, the likelihood is that 
the situations will not succeed. They vii1 be imposed from 
above, the people will not reepond positively to them, and the 
project is lost before it is launched. 

Joseph Ouma 
Dean of School of Environmental 
Studies 
Hoi Wniverraity 
WED Public Hearing 
Nairobi, 23 Sept 1986 

and enforce minimum-age child labour laws, and to provide 
publicly financed social security will all lower fertility 
rate%. Improved public health and shild nutrition programmes 
that bring down infant mortality rates - so parent8 do not need 
'extra' children a% insurance against child death - can also help 
to reduce fertility levels. 

38. All these programmes are effective in bringing down birth 
rates only when their benefits are shared by the majority. 
Societies that attempt to spread the benefit% of economic growth 
to a wider segment of the population may do better at lowering 
birth rates than societies with both faster and higher level% of 
economic growth but a less even sharing of the benefit% of that 
growth. 

39. Thus developing-country population strategies mu6t deal not 
only with the population variable a6 such but also with the 
underlying social and economic conditions of underdevelopment. 
They must be multifaceted campaigns: to strengthen social, 
cultural. and economic motivations for couples to have small 
families and, through family planning programmes, to provide to 
all. who want them the education, technological means, and 
services required to control family size. 

40. Family planning services in many developing countries 
suffer by being isolated from other programmes that reduce 
fertility and even from those that increase motivation to use 
such services. They remain separate bzth in design and 
implementation from such fertility-related programmes a6 
nutrition, public health, mother and child care, and preschool 
education that take place in the same area and that are often 
funded by the same agency. 

41. Such services must therefore be integrated with other 
efforts to improve access to health care and education. The 
clinical support seeded for mo6t modern contraceptive methods 
makes family planning services heavily dependent on the health 

./'* . . 



eyrctem. SOlh? JOVeKnmentS have SUCCeSSfUlly cOl;rbined pOpUldtiOn 
programme: w;.th health, education, and rural development 
projects. a1.d implemented them a6 part “f IUdjOK SOCiO-eCOnOmiC 
programme6 in vi;lages or regions. This integratiori increase6 
motivation, improve6 acct366, and raises the effectivene66 of 
investments in family planning. 

42. Only about 1.5 per cent of official development aid now 
goes for population assistance.l3/ Regrettably, 6ome donor 
countries have cut back on their assistance for multilateral 
population programme6 and 60 weakened them; thi6 mul;t be reversed. 

43. Zimbabwe i6 nne nation that ha6 6UCCessfully integrated it6 
family PlanAing effort6 not only with it6 rural health services 
but also with efforts to improve women’s abilities to organize 
group activities and earn money ‘hrough their own labour. The 
government’s initial efforts w?r- aimed less at limiting 
population growth than at assisting women to space birth6 in the 
interest6 of mother and child health and at helping infertile 
Women to bear children. But gradually families have begun to use 
the contraceptive6 made available for child spacing as a way to 
limit fertility. Zimbabwe now lead6 sub-Saharan Africa in the 
u6e of modern contraceptive q ethod6.14/ 

A-- Managing Distribution and Mobil- 2 

44. Population distribution across a country’s different 
region8 ie influenced by the geographical spread of economic 
activity and opportunity. Host countries are committed i? theory 
to balancing regional development, but are rarely able to do thie 
in practice. Governments able to spread employment opportunities 
throughout their nations and eepecially through their 
countryeides will thus limit the rapid and often uncontrolled 
gKOWth of one or rue citiee. China’6 effort to eupport 
village- level indl tries in the COUntrySide is perhape the moet 
arhitioue of this tiort of national programme. 

45. Migration from COUntrySide to city is not in itself a bad 
thing; it ie part of the procese of economic development and 
diversification. The iesue is not 60 much the overall 
rural-urban ehift but the distribution cf urban growth betb’een 
large metropolitan c-itiefi and smaller urban settlements. (See 
Chapter 9. 1 

46. A commitment to rural development implies more attention to 
realizing the development potential of all regions, particularly 
thoee that l Ke ecologically dieadvantaged (See Chapcc*r 5. ) 
This would help reduce rigration from theee area8 due to lack of 
opportunities. But governnente ehould avoid going too far in the 
opporite direction. encouraging people to eove into spareely 
populated area. 8uch (16 tropical moiet foreete, where the land 
may not he able to provitle eustainable livelihoode. 
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Demographic phenomena constitute the heart of the African 
Development problematique. They are the data that lead most 
analysts to project a continuing and deepening crisis in 
Africa. There is no doubt of the imperative and urgent need 
for a far reaching population policy to be adopted and 
vigorously implemented by African governments. 

One issue of relevance that requires further research is 
the use of the tax system as a means for controlling population 
growth and discouraging rural-urban migration. 

To slow down population growth, should families without 
children be given a tax incentive or tax break? Should a tax 
penalty be imposed for each child after a fixed number of 
children, considering that the tax system has not solved the 
population migration problem? 

Adebayo Adedeji 
Executive Director, Economic 
Commission for Africa 
WCED Public Hearing 
Harare, 18 Sept 1986 

3. From Liability to Asset 

47. When a population exceeds the carrying capacity of the 
available resources, it can become a liability in efforts to 
improve people’s welfare. But talking of population just as 
numbers glosses over an important point: People are also a 
creative resource, and this creativity is an asset societies mUSt 
tap. To nurture and enhance that asset, people’s physical 
well-being must be improved through better nutrition, health 
care, and so on. And education must be provided to help them 
become more capable and creative, skilful, productive, and better 
able to deal with day-to-day problems. All this has to be 
achieved through access to and participation in the processes of 
sustainable development. 

3.1 Improvinq Health 

40. Good health is the foundation of human welfare and 
productivity. Hence a broad-based health policy is essential for 
sustainable development. In the developing world, the critical 
problems of ill health are closely related to environmental 
conditions and development problems. 

49. Malaria is the most important parasitic disease in the 
tropics, and its prevalence is closely related to wastewater 
disposal and drainage. Large dams and irrigation systems have 
led to sharp increases in the incidence of schi,stosomiasis (snail 
fever) in many areas. Inadequacies in water supply and 
sanitation are direct causes of other widespread and debilitating 
diseases such as diarrhoeas and various worm infestations. 

50. Though much has been achieved in recent years, 1.7 billion 
people lack access to clean water, and 1.2 billion to adequate 
sanitation. 151 Many diseases can be controlled not just 

/ . . . 
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We in Asia, I feel, want to have an equilibrium between the 
epiritual and material life. I noticed that you have tried to 
separate religion from the technological side of life. Is that 
not exactly the mistake in the West in developing technology, 
without ethics, without religion? Xf that is the case, and we 
have the chance to develop a new direction, should we not 
advise the group on technology to pursue a different kind of 
technology which has as its base not only the rationality. but 
also the spiritual aspect? Is this a dream OK is this 
something we cannot avoid? 

Speaker from the floor 
WCED Public Hearing 
Jakarta, 26 March 1985 

through therapeutic interventions but also through improvements 
in rural water supply, sanitation, and health education. In this 
sense, they really require a developmental solution. In the 
developing world, the number of water taps nearby is a better 
indication of the health of a community than is the number of 
hospital beds. 

51. Other examples of links between development, environmental 
conditions, and health include air pollution and the respiratory 
illnesses it brings, the impact of housing conditions on the 
spread of tuberculosis, the effects of carcinogens and toxic 
substances, and the exposure to hazards in the workplace and 
elsewhere. 

52. Many health problems arise from the nutritional 
deficiencies that occur in virtually all developing countries, 
but most acutely in low-income areas. Most malnutrition is 
related to a shortage of calories or protein or both, but some 
diets also lack specific elements and compounds, such as iron and 
iodine. Health will be greatly improved in low-income ateas by 
policies that lead to the production of more of the cheap food6 
the poor traditionally eat - coarse grains and root crops. 

53. These health, nutrition, environment, and development links 
imply that health policy cannot be conceived of purely in terms 
of curative or preventive medicine, or even in terms of greater 
attention to public health. Integrated approaches are needed 
that reflect key health objectives in areas such as food 
production; water supply and sanitation; industrial policy, 
particularly with regard to safety and pollution; and the 
planning of human settlements. Beyond this, it is necessary to 
identify vulnerable groups and their health risks and to ensure 
that the socio-economic factors that underlie these risks are 
taken into account in other areas of development policy, 

54. Hence, WBO’s ‘Health for All’ strategy should be broadened 
far beyond the provision of medical workers and clinics, to cover 
health-related interventions in all development activities.l6/ 
Moreover, this broader approach must be reflected in 
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institutional arrangements to coordinate all such activities 
effectively. 

55. Within the narrower area of health care, providing primary 
health care facilities and making sure that everyone has the 

.opportunity to use them are appropriate starting points. 
Maternal and child health care are also particularly important. 
The critical elements here are relatively inexpensive and can 
have a profound impact on health and well-being. An organized 
system of trained birth attendants, protection against tetanus 
and other childbirth infections, and supplemental feeding can 
dramatically reduce maternal mortality. Similarly, low-cost 
programmes to assure immunization, teach and supply oral 
dehydration therapy against diarrhoeas, and encourage 
breast-feeding (which in turn can reduce fertility) can increase 
child survival rates dramatically. 

56. Health care must be supplemented by effective health 
education. Some parts of the Third World may soon face growing 
numbers of the illnesses associated with life-styles in 
industrial nations - cancer and heart disease especially. Few 
developing nations can afford the expensive treatment required 
for the latter diseases, and should begin efforts now to educate 
their citizens on the dangers of smoking and of high-fat diets. 

57. A rapid spread of acquired immune deficiency syndrome 
(AIDS) in both. developed and developing nations could drastically 
alter all countries8 health priorities. AIDS is threatening to 
kill millions of people and disrupt the economies of many 
countries. Governments should overcome any lingering shyness and 
rapidly educate their people about this syndrome and about the 
ways in which it is spread. International cooperation on 
research and the handling of the disease is essential. 

58. Another major health problem with international 
ramifications is the increase in drug addiction. It is a problem 
closely linked to organized crime in the production of drugs, in 
large-scale international traffic in these drugs, and in the 
networks for distribution. It distorts the economy in many poor 
producing areas and destroys people the world over. 
International cooperation is essential in tackling this scourge. 
Some countries have to deploy considerable financial resources to 
halt the production and traffic in narcotics and to promote crop 
diversification and rehabilitation schemes in the producing 
areas, which are generally impoverished. To sustain their 
efforts, greater international assistance is essential 

59. Most medical research focuses on pharmaceuticals, vaccines, 
and other technological intervention5 for disease management. 
Much of this research is directed at the diseases of 
industrialized countries, as their treatment accounts for a 
substantial part of the sales of pharmaceutical companies. More 
research is urgently needed on the environmentally related 
tropical diseases that are the major health problem in the Third 
World. This research should focus not merely on new medicines, 
but also on public health measures to control these diseases. 
Existing arrangements for international collaboration on tropical 
disease research should be greatly strengthened. 

/ . . . 
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;. 2 Broadenina Education 

Human resource development demands knowledge and skills to 
Ezip people impxove their economic Performance: Sustainable 

development requires changes in values and attltUde6 towards 

environment and development - indeed, towards society and work at 
on farms, and in factories. 

kz:;*provide direction and 
The world’s religions could 

motivation in forming new ValUes that 

would stress individual and joint responsibility towards the 
environment and towards nurturing harmony between humanity and 
environment. 

61. Education should also be geared towards making people more 
capable of dealing with problems of overcrowding and excessive 
population densities, and better able to imprOVe what covld be 
called ‘social carrying capacities’. This is essential to 
prevent ruptures in the social fabric, and schoofing should 
enhance the levels of tolerance and empathy KWULKed for living 
in a crowded world. Improved health, 1OWeK fertility, and better 
nutrition will depend on greater literacy and social and civic 
responsibility. Education can induce all these, and can enhance 
a societyls ability to overcome poverty, increase incomes, 
improve health and nutrition, and reduce family size. 

62. The investment in education and the growth in school 
enrolment during the past few decades are signs of progress. 
Access to education is increasing and will continue to do so, 
Today almost all the world’s boys are getting some form of 
primary education. In Asia and Africa, however, enrolment rates 
for girls are much lower than for boys at all levels. A large 
gap also exists between developed and developing countries in 
enrolment rates beyond primary schools, as Table 4-4 indicated. 

63. UN projections of enrolment rates for the year 2000 suggest 
a continuation of these trends. Thus despite the growth in 
primary education, illiteracy will continue to rise in terms of 
sheer numbers; there will be more than 900 million people unable 
to read and write at the end of the century. By then, girls’ 
enrolment rates are still expected to be below the current rates 
for boys in Asia. As for secondary education, developing 
COUntriSS are not expected to attain even the I.960 industrial 
country levels by the year 2000.17/ 

64. Sustainable development requires that these trends be 
corrected. The main task of education policy must be to make 
literacy universal and to close the gaps between male and female 
enrolment ratee. Realizing these goals would improve individual 
productivity and earnings, as well as personal attitudes to 
health, nutrition, and child-bearing, It can also instil1 a 
greater awareness of everyday environmental factors, Facilities 
for education beyond primary school must be expanded to improve 
skills necessary for pursuing sustainable development. 

65. A major problem confronting many countries is the 
widespread unemployment and the unrest that it leads to 
Education has often been unable to provide the skills nisded for 
appropriate employment. This is evident in the large numbers of 
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Education and communication are vitally important in order 
to impress each individual of his or her responsibility 
regarding the healthy future of the earth. The best way for 
students to recognize that their action can make a difference 
is to have project6 organized by the school QK community on 
which the student6 can work. Once convinced that they can 
help, people tend to change both their attitude and their 
behaviour. New attitudes towards the environment will be 
reflected in decisions at home and in corporate boardrooms 
around the world. 

Bernice Goldsmith 
Student, North Toronto Collegiate 
WCED Public Hearing 
Ottawa, 26-27 May 1986 

unemployed people who have been trained for white-collar 
employment in swelling urban populations. Education and training 
should also be directed toward6 the acquisition of practical and 
vocational skills, and particularly towards making people more 
self-reliant. All this should be supported by effort6 to nurture 
the informal sector and the participation of community 
organizations. 

66. Providing facilities is only the beginning. Education must 
be improved in quality and in relevance to local conditions. In 
many area6, it should be integrated with children's participation 
in farm work, a process requiring flexibility in the school 
system. It should impart knowledge relevant for the proper 
management of local resources. Rural schools must teach about 
local soils, water, and the conservation of both, about 
deforestation and how the community and the individual can 
reverse it. Teachers must be trained and the curriculum 
developed 60 that students learn about the agricultutal balance 
sheet of an area. 

67. Most people base their understanding of environmental 
processes and development on traditional belief6 or on 
information provided by a conventional education. Many thus 
remain ignorant about ways in which they could improve 
traditional production practices and better protect the natural 
resource base. Education should therefore provide comprehensive 
knowledge, encompassing and cutting acro66 the social and natural 
science5 and the humanities, thus providing insight6 on the 
interaction between natural and human resources, between 
development and environment. 

68. Environmental education should be included in and should 
fun throughout the other discipline6 of the formal education 
curriculura at all level6 - to foster a 6ense of responsibility 
for the state of the environment and to teach students how t0 
monitor, protect, and improve it. These objectives cannot be 
achieved without the involvement of students in the movement for 
a better environment, through such thing5 as nature clubs and 

/ .a. 
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I am here as the son of a small nation, the Krenak Indian 
Nation. We live in the valley of the Rio Dote, which is the 
frontier of Espirito Santo with the State of Minas Gerais. We 
are a micro-country - a micro-nation. 

When the government took our land in the valley of Rio 
Dote, they wanted to give us another place somewhere else. But 
the State, the government will never understand that we do not 
have another place to go. 

The only possible place for the Krenak people to live and 
to re-establish our existence, to speak to our Gods, to speak 
to our nature, to weave our lives is where our God created us. 
It is useless for the government to PUC u6 in a very beautiful 
place, in a very good place with a lot of hunting and a lot of 
fish. The Krenak people, we continue dying and we die 
insisting that there is only one place for us to live. 

My heart does not become happy to see humanity’s 
incapacity. I have no pleasure at all to come here and make 
these statements. We can no longer see the planet that we live 
upon as if it were a chess-board where people just move things 
around. We cannot consider the planet as something isolated 
from the cosmic. 

We are not idiots to believe that there is possibility of 
life for us outside of where the origin of our life is. 
Respect our place of living, do not degrade our living 
condition, respect this life. We have no arms to cause 
pressure, the only thing we have is the right to cry for our 
dignity and the need to live in our land. 

Ailton Krenak 
Coordinator of Indian Nations 
Union 
WCED Public Hearing 
Sao Paulo, 28-29 act 1985 

special interest groups. Adult education, on-the-job training, 
television, and other less formal methods must be used to reach 
aut to as wide a group of individuals as possible, as 
environmental issues and knowledge systems now change radically 
in the space of a lifetime. 

, 

69. A critical point of intervention is during teacher 
training. The attitudes of teachers will be key in increasing 
understanding of the environment and its. links with development. 
To enhance the awareness and capabilities of teachers in this 
area, multilateral and bilateral agencies must provide support 
for the relevant curriculum development in teacher training 
institutions, for the preparation of teaching aids, and for other 
similar activities. Global awareness could be fostered by 
encouraging contacts among teachers from different countries, for 
instance in specialised centres set up for this purpose. 

3.3 Emuowerinu Vulnerable Groups 

70. The processes of development generally lead to the gradual 
integration of local communities into a larger social and 

/ . . . 
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economic framework. But some communities - so-called indigenous 
or tribal peoples - remain isolated because of such factors as 
physical barriers to communication OK marked differences in 
social and cultural practices. Such groups are found in North 
America, in Australia, in the Amazon Basin, in Central America, 
in the forests and hills of Asia, in the deserts of North Africa, 
and elsewhere. 

71. The isolation of many such people has meant the 
preservation of a traditional way of life in close harmony with 
the natural environment. Their very survival has depended on 
their ecological awareness and adaptation. But their isolation 
has also meant that few of them have shared in national economic 
and social development; this may be reflected in their poor 
health, nutrition, and education. 

72. With the gradual advance of organized development into 
remote regions, these groups are becoming less isolated. Many 
live in areas rich in valuable natural resources that planners 
and ‘developers’ want to exploit, and this exploitation disrupts 
the local environment so as to endanger traditional ways of 
life. The legal and institutional changes that accompany 
organized development add to such pressures. 

73. Growing interaction with the larger world is increasing the 
vulnerability of these groups, since they are often left out of 
the processes of economic development. social discrimination, 
cultural barriers, and the exclusion of these people from 
national political processes makes these groups vulnerable and 
subject to exploitation. Many groups become dispossessed and 
marginalized, and their traditional practices disappear. They 
become the victims of what could be described as cultural 
extinction. 

74. These communities are the repositories of vast 
accumulations of traditional knowledge and experience that links 
humanity with its ancient origins. Their disappearance is a loss 
for the larger society, which could learn a great deal from their 
traditional skills in sustainably managing very complex 
ecological systems. ft is a terrible irony that a6 formal 
development reaches more deeply into rain forests, deserts, and 
other isolated environments, it tends to destroy the only 
cultures that have proved able to thrive in these environments. 

75. The starting point for a just and humane policy for such 
groups is the recognition and protection of their traditional 
rights to land and the other resources that sustain their’way of 
life - rights they may define in terms that do not fit into 
standard legal systems. These groups I own institutions to 
regulate tights and obligations are crucial for maintaining the 
harmony with nature and the environmental awareness 
characteristic of the traditional way of life. Hence the 
recognition of traditional rights must go hand in hand with 
measures to protect the local institutions that enforce 
responsibility in resource use. And this recognition must also 
give local communities a decisive voice in the decisions about 
resource use in their area. 

/ . . . 
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76. Protection of traditional rights should be accompanied by 
positive measures to enhance the well-being of the community in 
ways appropriate to the group’s life-style. For example, 
earnings from traditional activities can be increased through the 
introduction of marketing arrangements that ensure a fair price 
for produce, but also through steps to conserve and enhance the 
resource base and increase Kesource productivity. 

77. Those promoting policies that have an impact on the lives 
of an isolated, traditional people must tread a fine line between 
keeping them in artificial, perhaps unwanted isolation and 
wantonly destroying their life-styles. Hence broadeK measures of 
human resource development are essential. Health facilities must 
be provided to supplement and improve traditional practices; 
nutritional deficiencies have to be corrected, and educational 
institutions established. These steps should precede new 
projects that open up an area to economic development. Special 
efforts should also be made to ensure that the local community 
can derive the full benefit of such projects, particularly 
through jobs . 

78. In terms of sheer numbers, these isolated, vulnerable 
groups are small. But their marginalization is a symptom of a 
style of development that tends to neglect both human and 
environmental COnSideKatiOnS. Hence a more careful and sensitive 
consideration of their interests is a touchstone of a sustainable 
development policy. 
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CHAPTER 5 

FOOD SECURITY: SUSTAINING THE POTENTIAL 

1. The world produces more food per head of population today 
than ever before in human history. In 1985, it produced nearly 
500 kilogramme8 

P 
er head of cereals and root crops, the primary 

sources of food. / Yet amid this abundance, more than 730 
million people did not eat enough to lead fully productive 
working lives.21 There are places where too little is grown; 
there are places where large numbers cannot afford to buy food. 
And there are broad areas of the Earth, in both industrial and 
developing nations, where increases in food production are 
undermining the base for future production. 

2. The agricultural resources and the technology needed to 
feed growing populations are available. Much has been achieved 
over the past few decades. Agriculture does not lack resources; 
it lacks policies to ensure that the food is produced where it is 
needed and in a manner that sustains the livelihoods of the rural 
poor. We can meet this challenge by building on our achievements 
and devising new strategies for sustaining food and livelihood 
security. 

I. ACHIEVEMENTS 

3. Between 1950 and 1985, 
population growth, 

cereal production outstripped 
increasing from around 700 million tone to 

over 1,800 million tons, an annual growth rate of around 2.7 per 
cent.a/ This increase helped to meet escalating demands for 
cereals caused by population growth and rising incomes in 
developing countries and by growing needs for animal feed in 
developed countries. Yet regional differences in performance 
have been large. (See Table 5-l.) 

4. As production has increased. sharply in some regions and 
demand in others, the pattern of world trade in foods, especially 
cereals, has changed radically. North America exported barely 5 
million tons of foodgrains yearly before the Second World War; it 
exported nearly 120 million tons during the 1980s. Europe’s 
grain deficit is very much lower now, and the bulk of North 
American exports are to the USSR, Asia, and Africa. Three 
countries - China, Japan, and the USSR - took half the world 
exports in the early 1980s; much of the rest went to relatively 
wealthy developing countries, such as Middle Eastern oil 
exporters. Several poor agricultural countries, especially in 
sub-Saharan Africa, have become net importers of foodgrains. 
Still, although one-fourth of sub-Saharan Africa’s population 
relied on imported grains in 1984, that region’s imports have 

/ . . . 
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accounted for less than 10 per cent of world grain trade thus far 
in the 1980s .4/ 

5. Other foods besides grains are changing the patterns of 
world food demand and production. Demand for milk and meat is 
growing aa incomes rise in societies that prefer animal protein, 
and much agricultural development in the industrialized nations 
has been devoted to meeting these demands. In Europe, meat 
production more than tripled between 1950 and 1984, and milk 
production nearly doubled. 51 Meat production for exports 
increased sharply, partic’ularly in the rangelands of Latin 
America and Africa. World meat exports have risen from around 2 
million tons in 1950-52 to over 11 million tons in 1984.6/ 

6. To produce this milk and meat required in 1984 about 1.4 
billion cattle and ,buffaloes, 1.6 billion sheep and goats, 800 
million pigs, and a great deal of poultry - all of which weigh 
more than the people on the planet.71 Most of these animals 
graze or browse or are fed local plants collected for them. 
However, rising demands for livestock feedgrains led to sharp 
increases in the production of cereals such as corn, which 
accounted for nearly two-thirds of the total increase in grain 
production in North America and Europe between 1950 and 1985. 

/ . . . 



A/42/427 
English 
Page 124 

7. This unprecedented growth in food production has been 
achieved partly by an extension of the production base: larger 
cropped areas, more livestock, more fishing vessels, and so on. 
But most of it is due to a phenomenal rise in productivity. 
Population increases have meant a decline in the area of cropped 
land in most of the world in per capita terms. And as the 
availability of arable land has declined, planners and farmers 
have focused on increasing productivity. In the past 35 years 
this has been achieved by: 

* using new seed varieties designed to maximize yields, 
facilitate multiple cropping, and resist disease; 

* applying more chemical fertilizers, the consumption of 
which rose more than ninefold9/; 

* using more pesticides and similar chemicals, the use of 
which increased thirty-two-fold9/: and 

* increasing irrigated area, which more than doubled.lO/ 

0. Global statistics mask substantial regional differences. 
(See Box S-1.) The impacts of new technology have been uneven, 
and in some respects the agricultural technology gap has 
widened. For instance, average African foodgrain productivity 
declined in relation to European productivity from roughly 
one-half to about one-fifth over the past 35 years. Even in 
Asia, where new technology has spread rapidly, productivity in 
relation to.European levels dropped.ll/ Similar ‘technology 
gaps ’ have emerged between regions within countries. 

9. The past few decades have seen the emergence of three broad 
types of food production systems. lIndustrial agriculture’, 
capital- and input-intensive and usually large-scale, is dominant 
in North America, Western and Eastern Europe, Australia and New 
Zealand, and in some small areas in developing countries. ‘Green 
Revolution agriculture’ is found in uniform, resource-rich, often 
flat and irrigated areas in the agricultural heartland8 of some 
developing countries. It is more widespread in Asia but is also 
found in parts of Latih America and North Africa. Though 
initially the new technologies may have favoured large farmers, 
they are today accessible to a growing number of small 
producers. ‘Resource-poor agriculture’ rel.ies on uncertain rain 
rather than irrigation and is usually found in developing regions 
difficult to farm - drylands, highlands, and forests - with 
fragile soils. This includes most of sub-Saharan Africa and the 
remoter areas of Asia and Latin America. Here, per capita 
production has been declining and hunger is a critical problem. 
But today, all three systems of food production display signs of 
crises that endanger their growth. 

II. SIGNS OF CRISIS 

10. Agricultural policies in practically all countries have 
focused on output growth. Despite this, it has proved far more 
difficult to raise world agricultural output by a consistent 3 
per cent a year in the mid-1980s than it was in the mid-1950s. 
Moreover, production records have been offset by the appearance 
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BOX 5-l 

Regional Perspectives on Agricultural Development 

Af c ica 

* a drop in per capita food output of about 1 per cent a year 
since the beginning of the 1970s 

I* a focus on cash crops and a growing dependence on imported 
food, fostered by pricing policies and foreign exchange 
compulsions 

x major gaps in infrastructure for research, extension, input 
SUPPlY * and marketing 

* degradation of the agricultural resource base due to 
desertif ication, droughts, and other processes 

* large untapped potential of arable land, irrigation, and 
fertilizer use 

West Asia and North Africa 

* improvements in productivity due to better irrigation, the 
cultivation of high-yielding varieties, and higher 
fertilizer use 

* limited arable land and considerable amounts of desert, 
making food self-sufficiency a challenge 

* a need for controlled irrigation to cope with dry conditions 

South and East Asia 

r* increased production and productivity, with some Countries 
registering grain surpluses 

* rapid growth in fertilizer use in some countries and 
extensive development of irrigation 

f government commitments to be selflreliant in food, leading 
to national research centres, development of high-yielding 
seeds, and the fostering of location-specific technologies 

* little unused land, and extensive, unabated deforestation 
* growing numbers of rural landless 

Latin America 

x declining food imports since 1980, as food production kept 
pace with population growth over the last decade 

* government support in the form of research centres to 
develop high-yielding seeds and other technologies 

* inequitable distribution of land 
I* deforestation and degradation of the agricultural resource 

base, fueled partly by foreign trade and debt crisis 
* a huge land resource and high productivity potential, 

though most of the potentially arable land is in the 
remote, lightly populated Amazon Basin, where perhaps only 
20 per cent of the land is suitable for sustainable 
agriculture 
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(Box 5-l continued) 

North America and Western EUKOPe 

* North America the world’s leading source of surplus 
foodgrain, though the rate of increase in output per 
hectare and in total productivity slowed in the 1970s 

* subsidies for production that are ecologically and 
economically expensive 

* depressing effect of surpluses on world markets and 
consequent impact on developing countries 

* a resource base increasingly degraded through erosion, 
acidif ication, and water contamination 

* in North America, some scope for future agricultural 
expansion in frontier areas that can be intensively farmed 
only at high cost 

Eastern Europe and the soviet Union 

* food deficits met through imports, with the Soviet Union 
being the world’s largest grain importer 

* increased government investment in agriculture accompanied 
by eased farm distribution and organization to meet desires 
for food self-reliance, leading to production increases in 
meat and root crops 

* pressures on agricultural resources through soil erosion, 
acidification, salinization, alkalization, and water 
contamination 

of linked economic and ecological crises: Industrialized 
countries are finding it increasingly difficult to manage their 
surplus food production, the livelihood base of millions of poor 
producers in developing countries is deteriorating, and the 
resource base for agriculture is under pressure virtually 
everywhere. 

1. Impact of Subsidies 

11. The food surpluses in North America and Europe result 
mainly from subsidies and other incentives that stimulate 
production even in the absence of demand. Direct or indirect 
subsidies, which now cover virtually the entire food cycle, have 
become extremely expensive. In the United States, the cost of 
farm support has grown from $2.7 billion in 1980 to $25.8 billion 
in 1986. In the EEC, such costs have risen from $6.2 billion in 
l.976 to $21.5 billion in 1986.121 

12. It has become politically more attractive, and usually 
cheaper, to export surpluses - often as food aid - rather than to 
store them. These heavily subsidized surpluses depress the 
international market prices of commodities such as sugar and have 
created severe problems for several developing countries whose 
economies are based on agriculture. Non-emergency food aid and 
low-priced import8 also keep down prices received by Third World 
farmers and reduce the incentive to improve domestic food 
production. 
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13. The environmental consequences of a heavily subsidized 
production SYStelll are becoming evident within industrialized 
nations13/: 

* lower productivity as soil quality declines due to 
intensive soil cultivation and overuse of chemical 
fertilizers and pesticidesl4/; 

* the destruction of the countryside, through clearing of 
hedgerows, park belts, 
levelling, occupation, 

and other protective cover and the 
and cultivation of marginal land 

and watershed protection areas; and 
* nitrate POllution of ground-water aquifers due to the 

often subsidized overuse of nitrate fettilizers. 

14. The financial, economic, and environmental effects of the 
Current incentive systems are beginning to be questioned by many 
governments and groups, including farm organizations. A 
partiCUlar area of concern is the impact of these policies on 
developing countries. They depress international prices of 
products, such as rice and sugar, that are important exports for 
many developing countries and so reduce exchange earnings of 
developing countries. They increase the instability of world 
prices. And they discourage the processing of agricultural 
commodities in the producing countries.lS/ 

15. It is in the interests of all, including the farmers, that 
the policies be changed. Indeed, in recent years some 
conservation-oriented changes have taken place and some subsidy 
systems have increasingly stressed the need to retire land from 
production. The financial and economic burden of subsidies must 
be reduced. The harm that these policies do to the agriculture 
of developing countries by disrupting world markets must be 
eliminated. 

2. Neglect of the Small Producer 

16. The new technology behind increases in agricultural 
productivity requires scientific and technological skills, a 
system for technology extension and other services for farmers. 
and commercial orientation in farm management. In many parts of 
Asia, in particular, small farmers have shown a remarkable 
capacity to use new technology once they are given incentives and 
adequate financial and inf rastructutal support. Small cash-crop 
farmers in Africa have demonstrated the potential of the 
smallholder on that continent, and in the last few years 
successes have been recorded in food crops also. But 
ecologically disadvantaged areas and land-poor rural masses have 
not benefited from advances in technology and will not until 
governments are willing and able to redistribute land and 
resources, and give them the necessary support and inCenti.veS. 

17. Agricultural support systems seldom take into account the 
special circumstances of subsistence farmers and herders. 
Subsistence farmers cannot afford the high cash outlay of modern 
inputs. Many are shifting cultivators who do not have a clear 
title to the land they use. They may plant a variety of CrOPS on 
one plot to meet their own needs, and are thus unable to use 
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1 think that at a forum like this there always tends to be 
someone standing up and saying You forgot mY issue* 1 think my 

issue, as an NGO, is rather important; it iS the issue of 
women. And I am sure that most of the people here have a 
serious sensitivity to women!s role vis-h-vi8 the environment, 

Especially in Africa. I think it has been Clearly Stated 

over and again that wmen are responsible for between 60 to go 
per cent of the food production, Processing, ?nd marketing. No 
one can really address the food crisis ln Africa or many of the 
other crises that seem to exist here without addressing the 
question of women, and really seeing that women are 
participants in decision-making processes at the very basic all 
the way through up the highest level. 

Mrs. King 
The Greenbelt Movement 
WCED public Hearing 
Nairobi, 23 Sept 1986 

methods developed for large stands Of a single crop. 

18. Many herders are nomadic and difficult to reach with 
education, advice, and equipment. They, like subsistence 
farmers, depend on certain traditional rights, which are 
threatened by commercial developments. They herd traditional 
breeds, which are hardy but rarely highly productive. 

19. Women farmers, though they play a critical role in food 
production, are often ignored by programmes meant to improve 
production. In Latin America, the Caribbean, and Asia they form 
a large agricultural labour force, while most of sub-Saharan 
Africa’s food is grown by women. Yet almost all agricultural 
Programmes tend to neglect the special needs of women farmers. 

3. Degradation of the Resource Base 

20. Short-sighted policies are leading to degradation of the 
agricultural resource base on almost every continent: soil 
erosion in North America: soil acidif ication in Europe; 
deforestation and desertification in Asia, Africa, and Latin 
America; and waste and pollution of water almost everywhere. 
Within 40-70 years, global warming may cause the flooding of 
important coastal production areas. Some of these effects arise 
from trends in energy use and industrial production. Some arise 
from the pressure of population on limited resources. But 
agricultural Policies emphasizing increased production at the 
expense of environmental considerations have also contributed 
greatly to this deterioration. 

3.1 Loss of Soil Resources 

21. InCreaSes in cropped areas in recent decades have often 
extended cultivation onto marginal lands prone to erosion. BY 
the late 19706, Soil erosion exceeded soil formation on about a 
third of U.S. cropland, much of it in the midwestern agricultural 
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heartland. 161 In Canada, soil degradation has been costing farmers 
$1 billion a year .17/ In the USSR, the extension of cultivation to 
the so-called Virgin Lands was a major plank of agricultural policy, 
but now it is believed that much of this land is marginal.181 In 
India, soil erosion affects 25-30 per cent of the total land under 
cultivation.lg/ Without conservation measures, the total aiea of 
rainfed cropland in developing countries in Asia, Africa, and Latin 
America would shrink by 544 million hectares over the long term 
because of soil erosion and degradation, according to an FA0 
study.20/ 

22. Erosion makes soil less able to retain water, depletes it of 
nutrients, and reduces the depth available for the roots to take hold. 
Land productivity declines. Eroded topsoil is carried to civets, 
lakes, and reservoirs, silts up ports and waterways, reduces reservoir 
storage capacity, and increases the incidence and severity of floods. 

23. Poorly designed and implemented irrigation systems have caused 
waterlogging, salinization, and alkalization of soils. FA0 and UNESCO 
estimate that as much as half the wocldls irrigation schemes suffer in 
Some degree from these problems. 211 These estimates indicate that 
some 10 million hectares of irrigated land are being abandoned each 
year. 

24. Soil degradation erodes the ovetall resource base for 
agriculture. The loss of croplands encourages farmers to overuse the 
remaining land and to move into forests and onto rangelands. 
Sustainable agriculture cannot be based on methods that mine and 
deplete the soil, 

3.2 Impact of Chemicals 

25. Chemical fertilizers and pesticides have played a large role in 
production increases since the Second World War, but clear warnings 
have been raised against over-reliance on them. The run-off of 
nitrogen and phosphates from excess use of fertilizers damages water 
resources, and such damage is spreading. 

26. Using chemicals to conttol insects, pests, weeds, and fungi 
enhances productivity, but overuse threatens the health of humans and 
the lives of other species. Continuing, Long-term exposttre to 
pesticide and chemical residues in food, water, and even in the air iS 
hazardous, particularly to children. A I.983 study estimated that 
approximately 10,000 people died each year in developing countries 
from pesticide poisoning and about 400,000 suffered acutely.22/ The 
effects are not limited to the area where pesticides are used but 
travel through the food chain. 

27. Commercial fisheries have been depleted, bird species endangered, 
and insects that prey on pests wiped out. The number of pesticide- 
resistant insect pest species worldwide has increased and niany KetiiSt 
even the newest chemicals. The variety and severity of pest 
infestations multiply, threatening the productivity of agriculture in 
the areas concerned. 

28. The use of agricultural chemicals is not in itself 
harmful. In fact, the level of use is still quite low in many 
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regions. In these areas, response rates are high and the 
environmental consequences of residues are not yet a problem. 
Hence these regions would benefit by Using more agrochemicals. 
Hovever , the growth in the use of chemicals tends to be 
concentrated precisely where they may be doing more overall harm 
than good. 

3.3 Pressure on Forests 

29” Forests are crucial for maintaining and improving the 
productivity of agricultural land. Yet agricultural expansion, a 
growing world timber trade, and woodfuel demand have destroyed 
much forest cover. Although this destruction has occurred 
worldwide, today the greatest challenge is in developing 
countries, particularly in tropical forests. (See Chapter 6.) 

30. Growing populations and the decreasing availability of 
arable land lead poor farmers in these countries to seek new land 
in forests to grow more food. Some government policies encourage 
the conversion of forests to pastures and others encourage large 
resettlement schemes in forests. There is nothing inherently 
wrong with clearing forests for farming, provided that the land 
is the best there is for new farming, can support the numbers 
encouraged to settle upon it, and is not already serving a more 
useful function, such as watershed protection. But often forests 
are cleared without forethought or planning. 

31. Deforestation most severely disrupts mountainous areas and 
upland watersheds and the ecosystems that depend on them. The 
uplands influence precipitation, and the state of their soil and 
vegetation systems influence how this precipitation is released 
into the streams and rivers and onto the croplands of the plains 
below. The growing numbers and growing severity of both floods 
and droughts in many parts of the world have been linked to the 
deforestation of upland watersheds.23/ 

3.4 Advancinu Deserts 

32. Some 29 per cent of the earth’s land area suffers slight, 
moderate, or severe desertif ication; an additional 6 per cent is 
classified as extremely severely desertified.241 In 1984, the 
world’s drylands supported some 850 million people, of whom 230 
million were on lands affected by severe desertification.25/ 

33. The process of desertification affects almost every region 
of the globe, but it is most destructive in the drylands of South 
America, Asia, and Africa; for these three areas combined, 18.5 
per cent (870 million hectares) of productive lands are severely 
desertified. Of the drylands in developing countries, Africa’s 
Sudano-Sahelian zones and, to a lesser extent, some countries 
south of this zone suffer the most. In their arid and semi-arid 
lands are to be found SO per cent of the moderately affected and 
85 per cent of the severely affected people.261 

34. Land permanently degraded to desert-like conditions 
continues to grow at an annual rate of 6 million hectares.271 
Each year, 21 million additional hectares provide no economic 
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Small farmers are held responsible for environmental 
destruction as if they had a choice of resources to depend on 
for their livelihood, when they really don’t. In the context 
of basic survival, today’s needs tend to overshadow 
consideration for the environmental future. It is poverty that 
iS responsible for the destruction of natural resources, not 
the poor. 

Geoffrey Bruce 
Canadian International 
Development Agency 
WCED Public Hearing 
Ottawa , 26/27 May 1986 

return because of the spread of desertification.2*1 These 
trends are expected to continue despite some local improv@ments. 

35. Desertification is caused by a complex mix of climatic and 
human effects . The human effects, over which we have more 
control, include the rapid growth of both human and animal 
populations, detrimental land use practices (especially 
deforestation), adverse terms of trade, and civil strife. The 
cultivation of cash crops on unsuitable rangelands has forced 
herder5 and their cattle onto marginal lands. The unfavourable 
international terms of trade for primary products and the 
policies of aid donors have reinforced pressures to encourage 
increasing cash-crop production at any cost. 

36. A Plan of Action conceived by UNEP and drawn up at the 1977 
UN Conference on Desertification has led to some slight, mainly 
local gains.291 Progress on the plan has been hampered by lack 
of financial support from the international community, by 
inadequacies of the regional organizations established to respond 
to the regional nature of the problem, and by the lack of 
involvement of grass-roots communities. 

III. THE CHALLENGE 

37. Food demand will increase as populations increase and their 
consumption patterns change. In the remaining years of this 
century, about 1.3 billion people will be added to the human 
family (see Chapter 4); rising incomes, however, may account for 
30 to 40 per cent of the increased demand for food in developing 
countries and about 10 per cent in industrial nations.30/ Thus 
over the next few decades, the global food system must be managed 
to increase food production by 3 to 4 per cent yearly. 

38. Global food security depends not only on raising global 
production, but on reducing distortions in the structure of the 
world food market and on shifting the focus of food production to 
food-deficit countries, regions, and households. Many of the 
countries not growing enough food to feed themselves possess the 
largest remaining reservoirs of untapped agricultural resources. 
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There are many contradictions in agricultural development. 
The blind imitation of models developed under different 
circumstances will have to give way to the realities and 
conditions existing in Africa. Large areas of virgin land have 
been opened up for export crops whose prices keeps declining. 
This is not in the interest of developing countries. 

There are so many problems to be overcome that we forget 
that every problem is an opportunity to do something positive, 
This is an opportunity for us to think of conservation and 
environment in a broad educational context. In doing so, we 
will be able to capture the next generation and demonstrate the 
wonder and the benefits of the world around them. 

Adolf0 Mascarenhas 
IUCN Harare Off ice 
WCED Public Hearing 
Harare, 18 Sept 1986 

Latin America and sub-Saharan Africa have much unused land, 
although its quality and quantity vary greatly from nation to 
nation and much of it is ecologically vulnerable.311 The 
Soviet Union and parts of North America have significant amounts 
of frontier land suitable for agriculture; only Asia and Europe 
are truly land-starved. 

39. Global food security also depends on ensuring that all 
people, even the poorest of the poor, can get food. While on the 
world scale this challenge requires a reappraisal of global food 
distribution, the task weighs more immediately and heavily on 
national governments. Inequitable distribution of production 
assets, unemployment, and underemployment are at the heart of the 
problem of hunger in many countries. 

40. Rapid, sound agricultural development will mean not only 
more food but more opportunities for people to earn money to 
purchase food I Thus when countries with untapped agricultural 
resources provide food by importing more, they are effectively 
importing unemployment. By the same token, countries that are 
subsidizing food exports are increasing unemployment in 
food-importing countries. This marginalizes people, and 
marginalized people are forced to destroy the resource base to 
survive. Shifting production to food-deficit countries and to 
the resource-poor farmers within those countries is a way of 
securing sustainable livelihoods, 

41. Conserving the agricultural resource base and livelihood 
security of the poor can be mutually supportive in three ways. 
First, secure resources and adequate livelihoods lead to good 
husbandry and sustainable management. Second, they ease 
rural-to-urban migration, stimulate agricultural production from 
resources that otherwise would be underused, and reduce the need 
for food to be produced elsewhere. Third, by combating poverty, 
they help to slow population growth. 
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42. Shifting the focus of production to food-deficit countries 
will also reduce pressures on agricultural resources in the 
industcialized market economies, enabling them to move towards 
more sustainable agricultural practices. Incentive structures 
can be changed so that instead of encouraging overproduction, 
they encourage farm practices that improve soil and water 
quality. Government budgets will be relieved of the burdens of 
storing and exporting surplus products. 

43. This shift in agricultural production will be sustainable 
only if the resource base is secure. As indicated, this is far 
from the case today. Thus to achieve global food security, the 
resource base for food production must be sustained, enhanced, 
and, where it has been diminished or destroyed, restored. 

IV. STRATEGIES FOR SUSTAINABLE FOOD SECURITY 

44. Food security requires more than good conservation 
programmes, which can be - and usually are - overridden and 
undermined by inappropriate agricultural, economic, and trade 
policies. Nor is it just a matter of adding an environmental 
component to programmes. Food strategies must take into account 
all the policies that bear upon the threefold challenge of 
shifting production to where it is most needed, of securing the 
livelihoods of the rural poor, and of conserving resources. 

1. Government Intervention 

45. Government intervention in agriculture is the rule in both 
industrial and developing countries, and it is here to stay. 
Public investment in agricultural research and extension 
services, assisted farm credit and marketing services, and a 
range of other support systems have all played pacts in the . 
successes of ‘the last half-century. In fact, the real problem in 
many developing countries is the weakness of these systems. 

46. Intervention has taken other forms as well. Many 
governments regulate virtually the entire food cycle - inputs and 
outputs, domestic sales, exports, public procurement, storage and 
distribution, price controls and subsidies - as well as imposing 
various land use regulations: acreage, crop variety, and so on. 

47. In general, patterns of government intervention suffer 
three basic defects. First, the criteria that underlie the 
planning of these interventions lack an ecological orientation 
and ace often dominated by short-term considerations. These 
criteria should discourage environmentally unsound farm practices 
and encourage farmers to maintain and improve their soils, 
forests, and waters. 

48. The second defect is that agricultural policy tends to 
operate within a national framework with uniform prices and 
subsidies, standacdized criteria for the provision of support 
services, indiscriminate financing of infrastructure investments, 
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The problem in agriculture is not faceless. I as a farmer 
am a potential victim of the system that we now operate under. 
Why are approximately a quarter of Canadian farmers facing the 
immediate prospects of farm bankruptcy? It is directly related 
to the general concept of a cheap food policy that has 
constituted a cornerstone of federal agricultural policy since 
the beginning of settlement. 

We regard the current cheap food policy as a form 05 
economic violence that is contributing towards soil 
exploitation and the growing impersonal relationship between 
farmers and the soil for economic survival. It is a policy of 
induetrialization that can lead only towards disaster 
economically--for us as farmers. and environmentally for us all 
as Canadians and as world citizens. 

Wayne Easter 
President, National Famers’ 
Union 
WCED Public Hearing 
Ottawa , 26/27 May 1986 

and so forth. Policies that vary from region to region are 
needed to reflect different regional needs, encouraging farmers , 
to adopt practices that are ecologically sustainable in their own 
areas. 

49. The importance of regional policy differentiation can be 
easily illustrated: 

* Hill areas may require incentive prices for fruits and 
subsidized supplies of foodgrains to induce farmers to 
shift towards horticultute, which may be ecologically 
more sustainable. 

* In areas prone to wind and water erosion, public 
intervention through subsidies and other measures should 
encourage farmers to conserve soil and water. 

* Farmers on land over recharge areas for underground 
aquifers subject to nitrate pollution might be given 
incentives to maintain soil fertility and increase 
productivity by means other than nitrate fertilizets. 

50. The third defect in government intervention lies in 
incentive structures. In industrialized countries, 
overprotection of farmers and overproduction represent the 
accumulated result of tax reliefs, direct subsidies, and price 
controls. Such policies are now studded with contradictions that 
encourage the degradation of the agricultural resource base and, 
in the long run, do more harm than good to the agricultural 
industry. Some governments now recognize this and are making 
efforts to change the focus of the subsidies from production 
growth to conservation. 

51. On the other hand, in most developing countries the 
incentive structure is weak. Market interventions are often 
ineffective for lack of an organizational structure for 
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PKOCUrement and distribution. Farmers are exposed to a high 
degree of uncertainty, and Price support systems have often 
favoured the urban dweller or are limited to a few commercial 
crops, leading to distortions of cropping patterns that add to 
destructive pressures on the resource base, In some cases, price 
COntKOlS reduce the incentive to produce. What is required, in 
many cases, is nothing less than a radical attempt to turn the 
I terms of trade’ in favour of farmers through pricing policy and 
government expenditure reallocation. 

52. Strengthening food security from a global point of view 
requires reducing incentives that force overproduction and 
non-competitive production in the developed market economies and 
enhancing those that encourage food production in developing 
countries. At the same time, these incentive structures must be 
redesigned to promote farming practices that conserve and enhance 
the agricultural resource base. 

2. A Global Persvective 

53. Trade in agricultural products tripled between 1950 and 
1970; it has doubled since then. Yet, when it comes to farming, 
countries are at their most conservative, continuing to think 
mainly in local or national terms and concerned, above all, to 
protect their own farmers at the expense of competitors. 

54. Shifting food production towards food-deficit countries will 
require a major shift in trading patterns. Countries must 
recognize that all parties lose through protectionist barriers, 
which reduce trade in food products in which some nations may have 
genuine advantage. They must begin by redesigning their trade, 
tax, and incentive systems using criteria that include ecological 
and economic sustainability and international comparative 
advantage. 

55. The incentive-driven surpluses in developed market eCOnOmieS 
increase pressures to export these surpluses at subsidized prices 
or as non-emergency food aid. Donor and receiving countries 
should be responsible for the impacts of aid and use it for 
long-term objectives. It can be beneficially used in projects to 
restore degraded lands, build up rural infrastructure, and raise 
the nutrition level of vulnerable groups. 

3. The Resource Base 

56. Agricultural production can only be 6ustained on a long- 
term basis if the land, Water, and forests on which it is based 
are not degraded. As suggested, a reorientation of public 
intervention will provide a framework for this. But more specific 
policies that protect the resource base are needed to maintain and 
even enhance agricultural productivity and the livelihoods of all 
rural dwellers. 

3.1 Land Use 

57. The initial task in enhancing the CeSOUCCe base Will be to 
delineate broad land Categories: 
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* enhancement areas, which are capable of sustaining 
intensive cropping and higher population and consumption 
levels: 

* prevention areas, which by common consent should not be 
developed for intensive agriculture or, where developed, 
should be converted to other uses; and 

* restoration areas, where land stripped of vegetative cover 
has either totally lost its productivity or had it 
drastically reduced. 

58. Identifying land according to ‘best use’ criteria requires 
information that is not always available. Most industrial nations 
possess inventories and descriptions of their lands, forests, and 
waters that are detailed enough to provide a basis for delineating 
land categories. Few developing countries have such inventories, 
but they can and should develop them quickly using satellite 
monitoring and other rapidly changing techniques.321 

59. Selection of land for each category could be made the 
responsibility of a board or commission representing the interests 
involved, especially the poor and more macginalized segments of 
the population. The process must be public in character, with 
publicly agreed criteria that combine the best use approach with 
the level of development required to sustain livelihood. 
Classifying land according to best use will determine variations 
in infrastructure provision, support services, promotional 
measures, regulatory restrictions, fiscal subsidies, and other 
incentives and disincentives. 

60. Lands identified as prevention areas should be denied 
supports and subsidies that would encourage their development for 
intensive agriculture. But such areas might well support certain 
ecologically and economically sustainable uses such as grazing, 
fuelwood plantations, fruit farming, and forestry. Those 
redesigning support systems and incentives should focus on a 
broader range of crops, including those that enhance grazing, soil 
and water conservation, and so on. 

61. In vast areas today natural factors and land use practices 
have reduced productivity to a point too low to sustain even 
subsistence farming. Treatment of these areas must vary from site 
to Bite. Governments should give priority to establishing a 
national policy and multidisciplinary programmes and to creating 
or strengthening institutions to restore such areas. Where these 
already exist, they should be better coordinated and designed. 
The UN Plan of Action to Combat Desectification, which is already 
in place, requires more support, particularly financial. 

62. Restoration may require limits on human activities so as to 
permit the regeneration of vegetation. This can be difficult 
where there are large herds of animals or large numbers of people, 
for the agreement and participation of the local people are of the 
highest importance. The state, with the cooperation of those 
living locally, could protect these areas by declaring them 
national reserves. Where these areas are privately held, the 
state might wish either to purchase the land from the owners or to 
provide incentives for its restoration. 

/ , . . . 



A/42/427 
English 
Page 137 

Intensive agriculture may quickly exhaust the soil cover, 
causing its degradation, unless some special soil protection 
measures aimed at constant restoration and expanded 
reproduction of fertility ace taken. The task of agriculture 
is thus not confined to obtaining the biological product but 
extends to constant maintenance and augmentation of soil 
fertility. Otherwise we will very quickly consume what by 
right belongs to our children, grandchildren, and 
great-grandchildren, to say nothing of more distant descendants. 

It is this misgiving - that our generation lives to a 
certain extent at the expense of the coming generations, 
thoughtlessly drawing on the basic reserves of soil fertility 
accumulated in the millennia of the biospheric development, 
instead of living off the current annual increment - that 
causes the increasing concern of scientists dealing with the 
state of the planetary soil cover. 

B. G. Rozanov 
Moscow State University 
WCED Public Hearing 
MOSCOW, 11 Dee 1986 

3.2 Water Management 

63. Improvements in water management are essential to raise 
agricultural productivity and to reduce land degradation and water 
pollution. Critical issues concern the design of irrigation 
projects and the efficiency of water use. 

64. Where water is scarce, an irrigation project should maximize 
productivity per unit of water; where water is plentiful, it must 
maXimiZe productivity per unit of land. But local conditions will 
dictate how much water can be used without damaging the soil. 
Salinization, ‘alkalization, and waterlogging can be avoided by a 
more careful approach to drainage, maintenance, cropping patterns, 
the regulation of water quantities, and more rational water 
charges. Many of these objectives will be easier to realize in 
small-scale irrigation projects. But whether small or large, the 
projects must be designed with the abilities and aims of the 
participating farmers in mind, and then involve them in the 
management. 

65. In some areas excessive use of ground-water is rapidly 
lowering the water table - usually a case where private benefits 
ace being realized at society’s expense. Where ground-water use 
exceeds the recharge capacity of local aquifers, regulatory or 
fiscal controls become essential. The combined use of gKOUnd and 
surface water can improve the timing of water availability and 
stretch limited supplies. 

3.3 Alternatives to Chemicals 

66. Many countries can and should increase yields by greater use 
of chemical fertilizers and pesticides, particulaKly In the 
developing World. But countries can also improve yields by 
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helping farmers to use organic nutrients mo 
governments must encourage the use of more 
nutrients to complement chemicals. 

Pest co 

based increasingly on the use of natural me 
5-2.) These strategies r.+quire changes.in 
now encourage the increased use of cnemrcal 
fertilizers. The leg&slative, policy, and 
advancing non-chemical and less-chemical st 

re eff iciently. Hence 
organi c plant 
ntrol must also be 
thods. (See Box 
public pOliCieS, Which 

pesti tides and 
resear ch capacity for 
rategi es must be 

established and sustained. 

67. Chemical fertj.liLers and pesticides are heavily suhsidized 
in many countries. These subsidies promote chemical use 
precisely in the more commercially oriented agricultural areas 
where their environmental damage may already OutweIgh any 
increases in productivity they bring. Hence different regions 
will require different policies to regulate and promote chemical 
use. 

68. Legislative and institutional frameworks for controlling 
agrochemicals must be greatly strengthened everywhere. 
Industrialized countries must tighten control8 on pesticide 
exports. (See Chapter 8.) Developing countries must possess the 
ba8i.C legislative and inStitUtiOna iil8trUmeI’LtS to manage the use 
of agricultural chemicals within their countries. And they will 
neod technical and financial assistance to do so. 

3.4 Forestry and Agriculture . 

69. Undisturbed forest8 protect watersheds, reduce erosion, 
offer habitats for wild species, and play key roles in climatic 
systems. They are also an economic resource providing timber, 
fuelwood, and other prOdUCts. The crucial task is to balance the 
need to exploit forests against the need to preserve them. 

7r>. Sound forest policies can be based only on an analysis of 
the capacity of the forests and the land under them to perform 
various functions. Such an analysis might lead to some forests 
being cleared for intensive cultivation, others for livestock; 
some forestland might be managed for increased timber production 
or agroforestry u8e and some left intact for watershed 
protection, recreation, or species conservation. The extension 
of agriculture into forest areas must be based on scientific 
classification of land capacities. 

71. Programmes to preserve forest resources must start with the 
local people who are both victims and agents of destruction, and 
who wiil bear the burden of any new management scheme.33/ They 
should be at the centre of integrated forest ‘nanagement, which is 
the basis of k.I8tainable agriculture. 

72. Such an approach would entail changes in the way 
government8 set development priorities, as well as the evolution 
Of greater responsibility to local governments and communities. 
Contracts covering forest use will have to be negotiated or 
renegotiated, to ensure sustainability of forest exploit;tion and 
overall environmental and ecosystem conservation. Prices for 

/ . . . 



BOX 5-2 

Natural Systems of Nutrient Supply and Pest Control 

* Crop residues and farmyard manure are potential sources of 
soil nutrients. 

* Organic wastes reduce run-off, increase the take-up of 
other nutrients, and improve soil’s water-holding and 
erosion-resistance capacity. 

* Using farmyard manure, especially in conjunction with 
intercropping and crop rotation, can greatly lower 
production costs. 

* Overall systems efficiency is enhanced if manure or 
vegetable biomass is anaerobically digested in biogas 
plants, yielding energy for cooking and to run pumps, 
motors, or electric generators. 

* Natural systems of biological nitrogen fixation through the 
use of certain annual plants, trees, and micro-organisms 
have a high potential. 

* Integrated pest management (IPM) reduces the need for 
agrochemicals, improves a countryls balance of payments, 
releases foreign exchange for other development projects, 
and creates jobs where they are most needed. 

* IPM requires detailed information about pests and their 
natural enemies, seed varieties tailored to resist pests, 
integrated cropping patterns, and farmers who support the 
approach and are willing to modify farm practices to adopt 
it. 
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forest products need to reflect the true resource value of the 
goods. 

73. Portions of forests may be designated as prevention areas. 
These are predominantly national parks, which could be set aside 
from agricultural exploitation to conserve soil, water, and 
wildlife. They may also include marginal lands whose 
exploitation accelerates land degradation through erosion of 
desertification. In this connection, the reforestation of 
degraded forest areas is of utmost importance. Conservation 
afeas or national parks can also conserve genetic resources in 
their natural habitats. (See Chapter 6.) 

74. Forestry can also be extended into agriculture. Farmers 
can use agroforestry systems to produce food &p& fuel. fn such 
systems, one or more tree crops are combined with one or more 
food crops or animal farming on the same land, though sometimes 
at different times. Well-chosen crops reinforce each other and 
yield more food and fuel than when grown separately. The 
technology is particularly suitable for small farmers and for 
poor--qua1 i ty lands. Agroforestry has been practised by 
traditional farmers everywhere. The challenge today is to revive 
the old methods, improve them, 
and develop new ones.34/ 

adapt them to the new conditions, 
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75. International forestry research organizations should work 
in vari\,us tropical countries in various ecosystems along the 
lines now follcwed by the Consultative Group on International 
Agricultural Research. There is considerable scope for 
institution building and additional research on forestry’s role 
in agricultural production, for example by developing models that 
better predict the effects on water and soil loss of removing 
specific portions of forest cover. 

3.5 Auuaculture 

76. Fisheries and aquaculture are critical to food security in 
that they provide both protein and employment. The greater part 
of world fish supply comes from marine fisheries, which yielded 
76.8 million tons in 1983. Landings have increased by 1 million 
tons per year over the past few years; by the end of the century, 
a catch of around 100 million tons should be possible.351 This 
is well short of the projected demand. There are indications 
that much of the naturally available freshwater fish stocks are 
fully exploited or damaged by pollution. 

77. Aquaculture, or ‘fish-farming’, which differs from 
conventional fistini, in that fish are deliberately reared in 
controlled water bodies, can help meet future needs. Yields from 
aquaculture have doubled during the last decade and now represent 
about 10 per cent of world production of fishery products.36/ 
A five- to tenfold increase is projected by the year 2000, given 
the necessary scientific, rinancial, and organizational 
support. 371 Aquaculture can bt llcdcrtaken in paddy fields, 
abandoned mining excavations, ~~11 ponds, and many other areas 
with some water, as well ar on various commercial scales: 
individual, family, cooper;.tive, or corporate. The expansion of 
aquaculture should be give.1 high priority in developing and 
developed countries. 

4. Produr:tivity and ‘k’ields 

78. The conservation and enha:‘?ceree,?t of agriculturels resource 
base will increase production and producrivity. But specific 
measures are required to make i:lputs more effective. This is 
best done by strengthening the technological and human resource 
base for agriculture in develo,ping countries. 

4 .I. The Technolouical Base 

79. Blends of traditional and nodern tec::nologies offer 
possibilities for improving nut;iLir:n and increasing rural 
employment on a sustainable basis. 
tissue culture techniques, 

Biotechnology, including 
technologies for preparing value-added 

products from biomass, micro-eleLt.conics, computer sciences, 
satellite imagery, and communicatlo;: technology are all aspects 
of frontier technologies that can laprove agricultural 
productivity and resource management.381 

80. Providing sustainable livelihoc:?s for resource-poor farmers 
presents a special challenge for agricultccal research. The 
major advances in agricultural technology in recent decades are 
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Thus at the root of this environmental problem is a land 
problem that has to be solved if any serious ecological policy 
is to be taken - and reorientation of the agricultural policy 
has to be under taken. I believe that any conservationist 
policy has to be followed by a coherent agricultural policy 
that will meet the need not only of preservation as such but 
also meet the needs of the Brazilian population. 

Julio M.G. Gaiger 
President, 
National Indian Support 
Association 
WCED Public Hearing 
Sao Paulo, 28/29 Ott 1985 

better suited to stable, uniform, resource-rich conditions with 
good soils and ample water supplies. New technologies are most 
urgently needed in sub-Saharan Africa and the remoter areas of 
Asia and Latin America, which typically have unreliable rainfall, 
uneven topography, and poorer soils, and hence are unsuited to 
Green Revolution technologies. 

81. To serve agriculture in these areas, research has to be 
less centralized and more sensitive to farmers’ conditions and 
priorities, Scientists will need to start talking to poor 
farmers and basing research priorities on growers’ priorities. 
Researchers must learn from and develop the innovations of 
farmers and not just the reverse. Wore adaptive research should 
be done right on the farm, using KeSeaKCh stations for referral 
and with farmers eventually evaluating the results. 

82. Commercial enterprises can help develop and diffuse 
technology, but public institutions must provide the essential 
framework for agricultural research and extension. Few academic 
and research institutions in developing regions are adequately 
funded, The problem is most acute in the low-income countries, 
where expenditure on agricultural research and extension amounts 
to 0.9 per cent of total agricultural income, as against 1.5 per 
cent in the middle-income countries.3g/ Research and extension 
efforts must be greatly expanded, especially in areas where 
climate, soils, and terrain pose special problems. 

83. These areas particularly will need new seed varieties, but 
so will much developing-country agriculture. At present, 55 per 
cent of the world’s scientifically stored plant genetic resources 
is controlled by institutions in industrial countries, 31 per 
cent by institutions in developing countries, and 14 per cent by 
International Agricultural Research Centres.4o/ Much of this 
genetic material originated in developing countries. These gene 
banks must increase their inventories of material, improve their 
storage techniques, and ensure that the resources afe readily 
accessible to research centres in developing countries. 

84. Private companies increasingly seek proprietary rights to 
improved seed varieties, often without recognizing the rights of 
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the countries from which the plant matter was obtained. This 
could discourage countries rich in genetic resources from making 
these internationally available and thus reduce the options for 
seed development in all countries. The genetic research 
capabilities of developing countries are so limited that 
agriculture there could become excessively dependent on private 
gene banks and seed companies elsewhere. Thus international 
cooperation and a clear understanding on the sharing of gains are 
Vital in critical areas of agricultural technology, such as the 
development of new seed varieties. 

4.2 Human Resources 

05. The technological transformation of traditional agriculture 
will be difficult without a matching effort to develop human 
resources. (See Chapter 4.) This means educational reforms to 
produce researchers more attuned to the needs of rural peoples 
and agriculture. Illiteracy is still widespread among the rural 
poor l But efforts to promote- literacy should focus attention on 
functional literacy covering the efficient use of land, water, 
and forests. 

86. Despite women’s critical role in agriculture, their access 
to education and their representation ik, research, extension, and 
other support services is woefully inadequate. Women should be 
given the same educational opportunities as men. There should be 
more female extension workers, and women should participate in 
field visits. Women should be given more power to take decisions 
regarding agricultural and forestry programmes. 

&3 Productivity of Inputs 

07 I In traditional agriculture, local organic material provided 
farmers with sources of energy, nutrients, and ways of 
controlling pests. Today, these needs are increasingly met by 
electricity, petroleum products, chemical fertilizers, and 
pesticides. The cost of these inputs forms a growing proportion 
of agricultural costs, and wasteful use does economic and 
ecological harm. 

00. One of the most important energy-related needs is 
mechanical power for irrigation. The efficiency of pumps could 
be greatly improved by providing appropriate incentives for 
equipment producers and farmers, and through effective extension 
work. Energy for irrigation pumps can also be provided by wind 
generators or by conventional internal combustion engines running 
on biogas produced from local biomass wastes. Solar dryers and 
solar coolers can save agricultural products. These 
non-conventional sources should be promoted, particularly in 
areas poor in energy resources. 

09. Nutrients are lost when fertilizers are improperly 
applied. Often they leach away with the flow of water in a field 
and degrade local water supplies. Similar problems of waste and 
destructive side effects occur in the use of pesticides. Hence 
extension systems and chemical manufacturers will need to give 
priority to programmes to promote careful and economical use of 
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these expensive, toxic materials. 

5. Equity 

90. The challenge of sustainable agriculture is to raise not just 
average productivity and incomes, but also the productivity and 
incomes of those poor in resources. And food security is not just 
a question of raising food production, but of ensuring that the 
rural and urban poor do not go hungry during the short term of 
midst a local food scarcity. All this requires the systematic 
promotion of equity in food production and distribution. 

5.1 Land Reforms 

91. In many countries where land is very unequally distributed land 
reform is a basic requirement. Without it, institutional and 
policy ch,anges meant to protect the resource base can actually 
promote inequalities by shutting the poor off from resources and by 
favouring those with large farms, who are better able to obtain the 
limited credit and services available. By leaving hundreds of 
millions without options, such changes can have the opposite of 
their intended effect, ensuring the continued violation of 
ecological imperatives. 

92. Given institutional and ecological variations, a universal 
approach to land reform is impossible. Each country should work out’ 
its own programme of land reform to assist the land-poor and to 
provide a base for coordinated resource conservation. The 
redistribution of land is particularly important where large 
estates and vast numbers of the land-poor coexist. Crucial 
components include the reform of tenancy arrangements, security of 
tenure, and the clear recording of land rights. In agrarian 
reforms the productivity of the land and, in forest areas, the 
protection of forests should be a major concern. 

93. In areas where holdings are fragmented into many non-contiguous 
plots, land consolidation can ease the implementation of resource 
conservation measures. Promoting cooperative efforts by small 
farmers - in pest control or water management, for instance - would 
also help conserve resources. 

94. In many countries women do not have direct land rights: titles 
go to men only. In the interests of food security, land reforms 
should recognize women’s role in growing food. Women, especially 
those heading households, should be given direct land rights. 

5.2 Subsistence Farmers and Pastoralists 

95. Subsistence farmers, pastoralists, and nomads threaten the 
environmental resource base when processes beyond their control 
squeeze their numbers onto land or into areas that cannot support 
them. 

96. The traditional rights of subsistence farmers, particularly 
shifting cultivators, pastoralists, and nomads, must therefore be 
protected from encroachments. Land tenure rights and communal 
tights in particular must be respected. When their traditional 
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practices threaten the resource base, their rights may have to be 
curtailed,- but only when alternatives have been provided. Most 
of these groups will need to be helped to diversify their 
livelihoods by entering the market economy through employment 
programmes and some cash-crop production. 

97. Research should give early attention to the varied 
requirements of the mixed farming typical in subsistence 
agriculture. Extension and input supply systems must become more 
mobile to reach shifting cultivators and nomads and priority 
given to public investment to improve their cropland, grazing 
areas, and water sources. 

5.3 Integrated Rural Development 

98. Rural populations will continue to increase in many 
countries. With existing patterns of land distribution, the 
number of smallholders and landless households will increase by 
about 50 million, to nearly 220 million, by the year 2OOO.41/ 
Together, these groups represent three-quarters of the 
agricultural households in developing countries.42/ Without 
adequate livelihood opportunities, these resource-poor households 
will remain poor and be forced to overuse the resource base to 
survive. 

99. Considerable effort has gone into creating strategies of 
integrated rural development, and the requirements and pitfalls 
are well known. Experience has shown that land reform is 
necessary but alone is not enough without support through the 
distribution of inputs and rural services. Smallholders, 
including - indeed especially - women, must be given preference 
when allocating scarce resources, staff, and credit. Small 
farmers must also be more involved in formulating agricultural 
policies. 

100. Integrated rural development also requires resources to 
absorb the large increases in rural working populations expected 
in most developing countries through non-agricultural work 
opportunities, which should be promoted in rural areas. 
Successful agricultural development and the growth in incomes 
should open up opportunities in service activities and 
small-scale manufacturing if supported by public policy. 

5.4 Food Availability Fluctuations 

101. Environmental degradation can make food shortages more 
frequent and more severe. Hence sustainable agricultural 
development will reduce the season-to-season variability in food 
supplies. But such systems cannot eliminate it. There will be 
weather-induced fluctuations, and the growing dependence on only 
a few crop varieties over large areas may amplify the effects of 
weather and pest damage. Often it is the poorest households and 
the ecologically disadvantaged regions that suffer most from 
these shortages. 

I 

102. Food stocks are crucial in dealing with shortages. At 
present, the world stock of cereals is on the order of 20 per 
cent of annual consumption: The developing world controls about 
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As agriculture production is being developed, a rising 
number of farmers have been able to purchase tractors. But 
they find that, after using them for a year, it becomes much 
more expensive than they expected because they have to spend a 
tremendous amount of money on expensive spare parts. Per haps 
we might recommend that Indonesia establish a factory that 
makes these spare parts, before they continue encouraging 
introduction of tractors in agriculture. 

For this reason, a number of loans that the government has 
been providing for farmers to modernize their agricultural 
techniques, particularly buying tractors, have not been paid 
back. If the tractors were still running, they could probably 
pay back their loans. In fact, now these tractors are becoming 
a problem themselves, because they sit around getting rusty, 
and thus turning into pollution. 

Andi Mappasala 
Chairman, Yayasan Tellung Poccoe 
WCED Public Hearing 
Jakarta, 26 March 1985 

one-third of the stock and the industrial world, two-thirds. 
More than half the developing-country stock is in two countries - 
China and India. Stock levels in most of the others provide only 
for immediate operational requirements; there is little by way of 
a reserve.431 

103. The food stocks of industrialized countries are essentially 
surpluses, and provide a basis for emergency assistance, which 
must be maintained. But emergency food aid is a precarious basis 
for food security: developing countries should build up national 
stocks in surplus years to provide reserves as well as 
encouraging development of food security at the household level. 
TO do this, they will need an effective system of public support 
for measures facilitating the purchase, transportation, and 
distribution of food. The provision of strategically located 
storage facilities is critical both to reduce post-harvest losses 
and to provide a base for quick interventions in emergencies. 

104. During most food shortages, poor households not only cannot 
produce food but also lose their usual sources of income and 
cannot buy the food that is available. Hence food security also 
requires that machinery is available promptly to put purchasing 
power in the hands of disaster-struck households, through 
emergency public works programme, and through measures to protect 
small farmers from crop failures. 

v. FOOD FOR THE FUTURE 

105. The challenge of increasing food production to keep pace 
with demand, while retaining the essential ecological integrity 
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of production systems, is colossal both in its magnitude and 
complexity. But we have the knowledge we need to conserve our 
land and water resources. New technologies provide opportunities 
for increasing productivity while reducing pressures on 
resources. A new generation of farmers combine experience with 
education. With these resources at our command, we can meet the 
needs of the human family. Standing in the way is the narrow 
focus of agricultural planning and policies. 

106. The application of the concept of sustainable development 
to the effort to ensure food security requires systematic 
attention to the renewal of natural resources. It requires a 
holistic approach focused on ecosystems at national, regional, 
and global levels, with coordinated land use and careful planning 
of water usage and forest exploitation. The goal of ecological 
security should be embedded firmly in the mandates of FAO, other 
UN ocganizations that deal with agriculture, and all other 
appropriate international agencies. It will also require an 
enhancement and reorientation of international assistance. (See 
Chapter 3.) 

107. The agricultural systems that have been built up over the 
past few decades have contributed greatly to the alleviation of 
hunger and the raising of living standards. They have served 
their purposes up to a point. But they were built for the 
purposes of a smaller, more fragmented world. New realities 
reveal their inherent contradictions. These realities require 
agricultural systems that focus as much attention on people as 
they do on technology, as much on resources as on production, as 
much on the long term as on the short term. Only such systems 
can meet the challenge of the future. 

Footnotes 

1/ Based on data from FAO, Production Yearbook 1985 
(Rome: 1986). 

2/ Based on World Bank estimates, for 1980, according to 
which 340 million people in developing countries 
(excluding China) did not have enough income to attain 
a minimum calorie standard that would prevent serious 
health risks and stunted growth in children, and 730 
million were below a higher standard that would allow 
an active working life. See World Bank, Poverty and 
mer: Issues and Options for Food Security in 
Developinu Countries (Washington, DC: 1986). 

3/ FAO, Yearbook of Food and Agriculture Statistics, 1951 
(Rome: 1952); FAO, Production Yearbook 1985, op. cit. 
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4/ 

6/ 

7/ 

8/ 

9/ 

lO/ 

ll/ 

14/ 

i 15/ 

The term pesticides is used in a generic sense in this 
report and covers insecticides, herbicides, 
fungicides, and similar agKicultura1 inputs. 

World Bank, World Development Report 1986 (New York: 
Oxford University Press, 1986). 

16/ Brown, op. Cit. 

17/ 

18/ 

19/ 

20/ 

21/ 

22/ 

FAO, Yearbook of Food and Agricultural Statistics, 
Trade Volume, Part 2 1951 and Trade Yearbook 1982 and 
1984 (Rome: 1952, 1983, and 1985). 

FAO, Trade Yearbook 1968 and Commodities Review and 
Outlook 1984-85 (Rome: 1969 and 1986). 

FAO. Yearbook of Food and Agricultural Statistics, 
Trade Volume, Part 2 1954 (Rome: 1955); FAO, 
Commodities Review, op. cit. 

FAO, Production Yearbook 1984 (Rome: 1985). 

L.R. Brown, ‘Sustaining World Agriculture,’ in L.R. 
Brown et al., State of the World 1987 (London: W.W. 
Norton, 1987). 

A. Gear (ea.), The Orqanic Food Guide (Essex: 1983). 

USSR Committee for the International Hydrological 
Decade, World Water Balance and Water Resources of the 
Earth (Paris: uNESC0, 1978). 

FAO, Yearbook of Food and Agricultural Statistics 1951 
and Production Yearbook 1984, op. cit. 

‘Dairy, Prairie’, The Economist, 15 November 1986. 

WCED Advisory Panel on Food Security, Agriculture, 
Forestry and Environment, Food Security (London: Zed 
Books, 1987). 

Standing Committee on AgriCUltUKe, Fisheries and 
Forestry, Soil at Risk: Canada’s Erodinu Future, A 
Report on Soil Conservation to the Senate of Canada 
(Ottawa: 1984). 

Brown, op. cit. 

Centre for Science and Environment, The State of 
India’s Environment 1984-65 (New Delhi: 1985). 

FAO, Land, Food and PeODle (Rome: 1984). 

I. Szabolcs, ‘Agrarian Change’, prepared foe WCED, 
1985. 

Gear, op. cit. 
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23/ 

24/ 

25/ 

26/ 

27/ 

281 

29/ 

30/ 

31/ 

32/ 

33/ 

34/ 

35/ 

36/ 

37/ 

381 

39/ 

40/ 

41/ 

42/ 

43/ 

J. Bandyopadhyay. ‘Rehabilitation of Upland 
Watersheds I , prepared for WCED, 1985. 

UNEP, ‘General Assessment of Progress in the 
Implementation of the Plan of Action to Combat 
Desertification 1978-19841, Nairobi, 1984; WCED 
Advisory Panel, op. cit. 

UNEP. op. cit. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

FAO, Auriculture Towards 2000 (Rome: 19al) 

PAO, Potential Ponulation Sunnortinc Canacities of 
Lands in the DeVelODinU World (Rome: 1982). 

The land capability classification developed by the 
U.S. Bureau of Land Management is an example of how 
the problem could be approached. A broader type of 
classification is implicit in FAO, Potential 
Powlation Sunnortina Capacities. 

INDEBENA, Caauan-Caaueta ReDort (Bogota, Colombia: 
1985). 

The agroforestry programmes implemented in India are 
examples of such an approach. They have been adopted 
enthusiastically by many farmers. 

FAO, World Food Report (Rome: 1985): WCED Advisory 
Panel, op. cit. 

WCED Advisory Panel, op. cit. 

Ibid. 

Ibid. 

FAO, World Food Report, op. cit. 

Data from Dag Hammarskjold Foundation, Sweden, in 
Centre for Science and Environment, op. cit. 

FA0 estimates quoted in WCED Advisory Panel, op. cit. 

Ibid. 

FAO, Food Outlook (Rome: 1986). 
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CBAPTRR 6 

SPECIES AND ECOSYSTEMS: RESOURCES FOR DEVELOPKRNT 

1. Conservation of living natural resources - plants, animals’, 
and micro-organisms, and the non-living elements of the 
environment on which they depend - is crucial for development, 
Today, the conservation of wild living resources is on the agenda 
of governments; nearly 4 per cent of the Earth’s land area is 
managed explicitly to conserve species and ecosystems, and all 
but a small handful of countries have national parks. The 
challenge facing nations today is no longer deciding whether 
conservation is a good idea, but rather how it can be implemented 
in the national interest and within the means available in each 
country. 

I. THE PROBLEM: CHARACTER AND EXTENT 

2. Species and their genetic materials promise to play an 
expanding role in development, and a powerful economic rationale 
is emerging to bolster the ethical, aesthetic, and scientific 
cases for preserving them. The genetic variability and germplasm 
material of species make contributions to agriculture, medicine, 
and industry worth many billions of dollars per year. 

3. Yet scientists have intensively investigated only one in 
every 100 of Earth’s plant species, and a far smaller proportion 
of animal species. If nations can ensure the survival of 
species, the world can look forward to new and improved foods, 
new drugs and medicines, and new raw materials for industry. 
This - the scope for species to make a fast-growing contribution 
to human welfare in myriad forms - is a major justification for 
expanded efforts to safeguard Earth’s millions of species. 

4. Equally important are the vital life processes carried out 
by nature, including stabilization of climate, protection of 
watersheds and soil, preservation of nurseries and breeding 
grounds, and so on. Conserving these processes cannot be 
divorced from conserving the individual species within natural 
ecosystems. Managing species and ecosystems together is clearly 
the most rational way to approach the problem. Numerous examples 
of workable solutions to local problems are available-l/ 

5. Species and natural ecosystems make many important 
contributions to human welfare. Yet these very important 
resources are seldom being used in tiays that will be able to meet 
the growing pressures of future high demand6 for both goods and 
services that depend upon these natural re6ources. 

/ . . . 
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6. There is a growing scientific consensus that Species are 
disappearing at rates never before witnessed on the planet. But 
there is also controversy over those rate6 and the risk6 they 
entail. The world is losing precisely those species about which 
it know6 nothing or little; they are being lost in the remotest 
habitats. The growing scientific concern iS relatively new and 
the data base to support it fragile. But it firms yearly with 
each new field report and satellite study. 

7. Many ecosystems that are rich biologically and promising in 
material benefits are severely threatened. Vast stocks of 
biological diversity are in danger of disappearing just as 
science is learning how to exploit genetic variability through 
the advance6 of genetic engineering. Numerous Studies document 
this crisis with examples from tropical forests, temperate 
forests, mangrove forests, Coral reefs, savannas, grasslands, and 
arid zones. 21 Although most of these studies are generalized 
in their documentation and few offer lists of individual species 
at Ki6k or recently extinct, some present species-by-specie6 
details. (See Box 6-l.) 

8. Habitat alteration and species extinction are not the only 
threat. The planet is also being impoverished by the 106s of 
races and varieties within species. The variety of genetic 
riches inherent in one single specie6 can be seen in the 
variability manifested in the many races of dogs, or the many 
6peCialiZed types of maize developed by breeder6.3/ 

9. Many species are losing whole populations at a rate that 
quickly reduces their genetic variability and thus their ability 
to adapt to climatic change and other forms of environmental 
adversity. For example, the remaining gene pools of maj'or crop 
plants such as maize and rice amount to only a fraction of the 
genetic diversity they harboured only a few decades ago, even 
though the species themselves are anything but threatened. Thus 
there can be an important difference between loss of species and 
loss of gene reservoirs. 

10. Some genetic variability inevitably will be lost, but all 
species should be safeguarded to the extent that it is 
technically, economically, and politically feasible. The genetlrc 
landscape is constantly changing through evolutionary processes, 
and there is more variability than can be expected to be 
protected by explicit government programmes. So in terms of 

i 
genetic conservation, governments must be selective, and ask 

, which gene reservoirs most merit a public involvement in 
protective measures. However, as a more general proposition, 
governments should enact national laws and public policies that 
encourage individual, community, or corporate responsibility for 
the protection of gene reservoirs. 

11. But before science can focus on new ways to conserve 
species, Policy maker6 and the general public for whom policy is 
made must grasp the size and the urgency of the threat. Species 
that are important to human welfare are not just wild plants that 
are relatives of agricultural crops, or animals that are 
harvested. Species such as earthworms, bees, and termites may be 
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BOX 6-l 

Some Examples of Species Extinction 

* In Madagascar, until about mid-century, there were 12,000 
plant species and probably around 190,000 animal species, 
with at least 60 per cent of them endemic to the island’s 
eastern strip of forest (that is, found nowhere else on 
Earth). At least 93 per cent of the original primary 
forest has been eliminated. Using these figures, 
scientists estimate that at least half the original species 
have already disappeared, ot are on the point of doing so. 

* Lake Malawi in Central Africa holds over 500 cichlid fish 
species, 99 per cent of them endemic. The lake is only 
one-eighth the size of North America’s Great Lakes, which 
feature just 173 species, fewer than 10 per cent of which 
are endemic. Yet Lake Malawi is threatened through 
pollution from industrial installations and the proposed 
introduction of alien species. 

* Western Ecuador is reputed to have once contained between 
8,000 and 10,000 plant species, some 40 and 60 per cent of 
them endemic. Given that there are between 10 and 30 
animal species for every one plant species in similar 
areas, western Ecuador must have contained about 200,000 
species. Since 1960, almost all the forests of western 
Ecuador have been destroyed to make way for banana 
plantations, oil wells, and human settlements. The number 
of species thus eliminated is difficult to judge, but the 
total could well number 50,000 or more - all in just 25 
years. 

* The Pantanal area of Brazil contains 110,000 square 
kilometres of wetlands, probably the most extensive and 
richest in the world. They support the largest and most 
diversified populations of waterfowl in South America. 
The area has been classified by UNESCO as ‘of international 
importance’. Yet it suffers increasingly from agricultural 
expansion, dam construction, and other forms of disruptive 
development. 

Sources: W. Rauh, ‘Problems of Biological Conservation in 
Madagascar 1 , in D. Bramwell (ea.), Plants and Islands (London: 
Academic Prese, 1979); D.C.N. Bare1 et al., ‘Destruction of 
Fisheries in Africa’s Lakes’, Nature, Vol. 315, pp. 19-20. 
1985; A.H. Gentry, ‘Patterns of Neotropical Plant Species 
Diversity’, Evolutionary BiolooY, Vol. 15, pp.l-84, 1982; D.A. 
Scott and M. Carbonell, ‘A Directory of Neotropical Wetlands’, 
IUCN, Gland, Switzerland, 1985. 

far more important in terms of the role they play in a healthy 
and productive ecosystem. It would be grim irony indeed if just 
as new genetic engineering techniques begin to let us peer into 
life’s diversity and use genes more effectively to better the 
human condition, we looked and found this treasure sadly depleted. 
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Our Atlantic forest, this mass of tropical forest that is a 
narrow Stretch from the North to the South, has been reduced 
drastically. 

This forest is characterised by a large number of endemic 
species, that is species that only exist in this area, and only 
exist in Brazil. And consequently, it iS up to us, Brazilians, 
to shoulder the responsibility of keeping these species in 
existence. 

Ibsen de Gusmao Camara 
President, Brazilian Foundation 
for Preservation of Nature 
WCED Public Hearing 
Sao Paulo, 28-29 Ott 1985 

II. EXTINCTION PATTERNS AND TBENDS 

12. Extinction has been a fact of life since life first 
emerged. The present few million species are the modern-day 
survivors of the estimated half-billion species that have ever 
existed. Almost all past extinctions have occurred by natural 
processes. but today human activities are overwhelmingly the main 
cause of extinctions. 

13. The average duration of a specie6 is some 5 million years. 
The best current estimate6 are that on average 900,000 species 
have become extinct every 1 million years during the last 200 
million years, 60 the average ‘background rate’ of extinction has 
been very roughly one in every one and one-ninth years.41 The 
present human-caused rate is hundreds of times higher, and could 
easily be thousands of times higher.51 We do not know. We 
have no accurate figures on the current rates of extinctions, as 
most of the species vanishing are those least documented, such a6 
insects in tropical forests. 

14. Although tropical moist forest6 are by far the richest 
biological unit6 in terms of genetic diversity and by far the 
most threatened through human activities, other major ecological 
zonee are also under pressure. Arid and semi-arid lands harbour 
only a very small number of species compared with tropical 
forests. But because of the adaptations of these species to 
harsh living conditions, they feature many potentially valuable 
biochemicals, such as the liquid wax of the jojoba shrub and the 
natural rubber of the guayule bush. Many of these are threatened 
by, among other things, the expansion of livestock herding. 

15. Coral reefs, with an estimated half-million species in 
their 400,000 square kilometres, are being depleted at rates that 
may leave little but degraded remnant6 by early next century. 
This would be a great loss, in that coral-reef organisms, by 
virtue of the ‘biological warfare’ they engage in to ensure 
living space in crowded habitats, have generated an unusual 
number and variety of toxins valuable in modern medicine.6/ 
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16. Tropical moist forests cover only 6 per cent of the Earth’s 
land surface but contain at least half the Barth’s species (which 
totals 5 million at a minimum, but could be as many as 30 
million). They may contain 90 per cent or even more of all 
species. The mature tropical forests that still exist cover only 
900 million hectares, out of the 1.5-I.6 billion hectares that 
once s toad. Between 7.6 million and 10 million hectares are 
eliminated outright each year, and at least a further 10 million 
hectares are grossly disrupted annually.71 But these figures 
come from surveys of the late 197Os, and since then deforestation 
rates have probably accelerated. 

17. By the end of the century, or shortly thereafter, there 
could be little virgin tropical moist forest left outside of the 
Zaire Basin and the western half of Brazilian Amazonia, plus some 
areas such as the Guyana tract of forest in northern South 
America and parts of the island of New Guinea. The forests in 
these zones are unlikely to survive beyond a few further decades, 
as world demand for their produce continues to expand and as the 
number of forestland farmers increases. 

18. If deforestation were to continue in Amazonia at present 
rates until the year 2000, but then halted completely (which is 
unlikely), about 15 per cent of plant species would be lost. 
Were Amazonia’s forest cover to be ultimately reduced to those 
areas now established as parks and reserves, 66 per cent of plant 
species would eventually disappear, together with almost 69 per 
cent of bird species and similar proportions of all other major 
categories of species. Almost 20 per cent of the Earth’s species 
are found in Latin American forests outside of Amazonia; another 
20 per cent are found in forests of Asia and Africa outside the 
Zaire Basin. S/ All these forests are threatened, and if they 
were to disappear, the species loss could amount to hundreds of 
thousands. 

19. Unless appropriate management measures are taken over the 
longer term, at least one-quarter, possibly one-third, and 
conceivably a still larger share of species existing today could 
be lost. Many experts suggest that at least 20 per cent Of 
tropical forests should be protected, but to date well under 5 
per cent has been afforded protection of any sort - and many of 
the tropical forest parks exist only on paper. 

20. Even the most effectively managed parks and protected areas 
are unlikely to provide a sufficient answer. In Amazonia, if as 
much as half the forest were to be safeguarded in some way or 
another but the other half were to be eliminated or severely 
disrupted, there might well not be enough moisture in the 
Amazonian ecosystem to keep the remaining forest moist.g/ It 
could steadily dry up until it became more like an open woodland 
- with the loss of most of the species adapted to tropical moist 
forest conditions. 

21. More widespread climatic changes are likely to emerge 
within the foreseeable future as the accumulation of ‘greenhouse 
gases 1 in the atmosphere leads to global warming early in the 
next century. (See Chapter 7. ) Such a change will produce _ ._ 
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Twenty years ago, as we decided to intensify our forest 
exploitation, we just thought the resource is available, and we 
just took it. At the time, we also thought the intensive 
selecting out of the trees being cut wouldn’t destroy forest 
regeneration. Because not all of the trees were being cut. 
But we forgot that we don’t know yet about how the tropical 
forest should be rehabilitated. 

An indigenous species such as meranti, I don’t know the 
name in English, meranti, rami, is our high-valued wood, a 
timber that cannot make a shadow in its particular period of 
growth. And it cannot survive without that shadow. And we 
still didn’t think about it, we just accepted the technology 
from the West that we have to cut, to exploit our forest. 

Emmy H. Dharsono 
NO0 Network for 
Forest Conservation 
WCED Public Hearing 
Jakarta, 26 March 1985 

considerable stress for all ecosystems, making it particularly 
important that natural diversity be maintained as a means of 
adaptation. 

III. SOME CAUSES OF EXTINCTION 

22. The tropics, which host the greatest number and diversity 
of species, also host most developing nations, where population 
growth is fastest and poverty is most widespread. If farmer6 in 
these countries are forced to continue with extensive 
agriculture, which is inherently unstable and leads to constant 
movement, then farming will tend to spread throughout remaining 
wildlife environments. But if they are helped and encouraged to 
practis’e more intensive agriculture, they could make productive 
use of relatively limited areas, with less impact on wildlands. 

23. They will need help: training, marketing support, and 
fertilizers, pesticides, and tools they can afford. This will 
require the full support of governments, including ensuring that 
conservation policies are designed with the benefit of 
agriculture foremost in mind. It may be expedient to stress the 
value to farmers rather than to wildlife of this programme, but 
in fact the destinies of the two are intertwined. Species 
conservation is tied to development, and the problem6 of both are 
more political than technical. 

24. Population growth is a major threat to conservation effort6 
in many developing nations. Kenya has allocated 6 per cent of 
its territory as park6 and reserves in order to protect its 
wildlife and to earn foreign exchange through tourism. But 
Kenya’s present population of 20 million people is already 
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pressing 60 hard on park6 that protected land is steadily being 
lost to invading farmers. And the country16 population is 
projected to grow fourfold in the next 40 year6.10/ 

25. Similar population pressures threaten parks in Ethiopia, 
Uganda, Zimbabwe, and other countries in which a growing but 
impOVeriShed peasantry is forced to depend on a dwindling natural 
resource base. The prospects ate bleak for parks that do not 
make important and recognizable contributions to national 
development objectives. 

26. Brazil, Colombia, Indonesia, Cote dlIvoire, Kenya, 
Madagascar, Peru, the Philippines, Thailand, and other nations 
with an unusual abundance of species already suffer a massive 
flow of farmers from traditional homelands into virgin 
territories. These areas often include tropical forests, 
perceived by the migrants encouraged to farm there as 'free' 
lands available for unimpeded settlement. The people who are 
already living on such lands at low population densities and with 
Only traditional rights to the land are often swept aside in the 
rush to develop lands that might better be left in extensively 
used forest. 

27. Many tropical countries with large forest resources have 
provoked wasteful 'timber bOOm6' by assigning harvesting rights 
to concessionaires for royalty, rent, and tax payments that are 
only a small fraction of the net commercial value of the timber 
harvest. They have compounded the damage caused by these 
incentives by offering only short-term leases, requiring 
concessionaires to begin harvesting at once, and adopting royalty 
systems that induce loggers to harvest only the best trees while 
doing enormous damage to the remainder. In response, logging 
entrepreneurs in several countries have leased virtually the 
entire productive forest area within a few years and have 
overexploited the resource with little concern for future 
productivity (while unwittin 
slash-and-burn cultivators). P 

ly opening it for clearing by 
l/ 

28. In Central and South America! many government6 have 
encouraged the large-scale conversion of tropical forests to 
1 ivestock ranches. Many of these ranches have proved 
ecologically and economically unsound, as the underlying soils 
are soon depleted of nutrients; weed species replace planted 
gras6es, and pasture productivity declines abruptly. Yet tens of 
millions of hectares of tropical forest have been lost to such 
ranches, largely because governments have underwritten the 
conversions with large land grants, tax credits and tax holidays, 
subsidized loans, and other inducements.12/ 

29. The promotion of tropical timber imports into certain 
industrial countries, through low tariffs and favourable trade 
incentives, combined with weak domestic forest policies in 
tropical countries and with high costs and disincentives to 
harvesting in industrial countries, also drives deforestation. 
Some industrial countries typically import unprocessed logs 
either duty-free or at minimal tariff rates. This encourages 
developed country industries to use logs from tropical forests 
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All of UE in Africa are slowly waking up to the fact the 
African crisis is essentially an environmental problem that has 
precipitated such adverse symptoms as drought, famine, 
desertification, overpopulation, environmental refugees, 
political instability, widespread poverty, etc. 

We are awaking to the fact that if Africa is dying it is 
because her environment ha6 been plundered, overexploited, and 
neglected. 

Many of us in Africa are also waking up to the realization 
that no good Samaritans will cross the seas to come to save the 
African environment. Only we Africans can and should be 
sufficiently sensitive to the well-being of our environment. 

Mrs. Rahab W. Mwatha 
The Greenbelt Movement 
WCED Public Hearing 
Nairobi, 23 Sept 1986 

rather than their own, a pattern that is reinforced by domestic 
restrictions on the amounts that can be cut in domestic forests. 

IV. ECONOMIC VALUES AT STAKE 

30. Species conservation iS not Only justified in eCOnOmiC 
terms. Aesthetic, ethical, cultural, and scientific 
COnSideKatiOnS provide ample grounds for conservation. For those 
who demand an accounting, the economic value6 inherent in the 
genetic materials of species are alone enough to justify species 
preservation. 

31. Today, industrialized nations record far greater financial 
benefits from wild species than do developing countries, though 
unrecorded benefits to people living in the tropical countryside 
can be considerable. But the industrial countries have the 
scientific and industrial capacity to convert the wild material 
for industrial and medical use. And they also trade a higher 
proportion of their agricultural produce than do developing 
nations. Northern crop breeders are increasingly dependent on 
genetic material6 from wild relatives of maize and wheat, two 
crops that play leading roles in the international grain trade. 
The U.S. Department of Agriculture estimates that contributions 
from plant genetic material lead to increases in productivity 
that average around 1 per cent annually, with a farm-gate value 
of Well over $1 billion (1980 dOllar6).13/ 

32. The U.S. maize crop suffered a severe setback in 1970, when 
a leaf fungus blighted croplands, 
more than $2 billion. 

causing losses to farmers worth 
Then fungus-resistant genetic material was 

found in genetic stocks that had originated in Mexico.l4/ More 
recently, a primitive species of maize was discovered in a 
montane forest of south-central Mexico.lS/ This wild plant is 

/ , . . . 
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, the most primitive known relative of modern maize and was 
surviving in only three tiny patches covering a mere four 
hectares in an area threatened with destruction by farmers and 
loggers. The wild species is a perennial; all other forms of 
maize are annuals. Its cross-breeding with commercial varieties 
of maize opens up the prospect that farmers could be spared the 
annual expense of ploughing and sowing, since the plant would 
grow again yearly of its own accord. The genetic benefits of 
this wild plant, discovered when not more than a few thousand 
last’stalks remained, could total several thousand million 
dollars a year.161 

33. Wild species likewise contribute to medicine. Half of all 
prescriptions dispensed have their origins in wild 
organisms. 17/ The commercial value of these medicines and 
drugs in the United States now amounts to some $14 billion a 
year. lJ/ Worldwide, and including non-prescription materials 
plus pharmaceuticals, the estimated commercial value exceeds $40 
billion a year .lg/ 

34. Industry also benefits from wildlife.20/ 
Wildlife-derived material6 contribute gums, oils, resins, dyes, 
tannins, vegetable fats and waxes, insecticides, and many other 
compounds. Many wild plant6 bear Oil-rich seeds that can help in 
the manufacture of fibres, detergents, starch, and general 
edibles. For instance, the Fevillea genus of rain-forest vines 
in western Amazonia bear seeds with such a high oil content that 
a hectare of such vines in an original forest could produce more 
oil than a hectare of commercial oil palm plantation.zl/ 

35. A few plant species contain hydrocarbons rather than 
carbohydrates.33/ Certain of these plants can flourish in 
areas that have been rendered useless through such activities as 
strip-mining. Hence land that has been degraded by extraction of 
hydrocarbons SUCh as coal could be rehabilitated by growing 
hydrocarbons on the surface. Moreover, unlike an oil well, a 
‘petroleum plantation’ need never run dry. 

36. The emerging field of genetic engineering, by which science 
devises new variations of life forms, does not render wild genes 
useless. In fact, this new science must be based on existing 
genetic material and make6 such material even more valuable and 
useful. Extinction, according to Professor Tom Eisner of Cornell 
University, ‘no longer means the simple loss of one volume from 
the library of nature. It means the loss of a loose-leaf book 
whose individual pages, weKe the species to sufvive, would remain 
available in per 
other species. I3 s 

etuity for selective transfer and improvement of 
/ And Professor Winston Brill of the 

University of Wisconsin has noted: 'We are entering an age in 
which genetic wealth, especially in tropical areas such as rain 
forests, until now a relatively inaccessible tfust fund, iS 
becoming a currency with high immediate value.124/ 

37. Genetic engineering may mean that agriculture’s Green 
Revolution will be superseded by a ‘Gene Revolutions. This 
technology raises hopes of eventually harvesting crops from 
deserts, from seawater, and from other environments that did not 

/ 1 . . . 
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It will not be possible to restore the population Of 
'oomurasakil - our purple emperor butterfly - to the prevjous 
level. The forest for oomurasaki requires weedlng, planting of 
trees. and care and maintenance. The forest will be handed 
down to the succeeding generatione. Isn't it wonderful to 
think that you are linked to the succeeding generation6 by 
handing down the forest where many oomurasaki fly and people 
enjoy themselves? 

It would be nice if we could develop into the hearts of the 
children the love and affection for nature. We hope to make 
the forest we are making our gift to the children who will live 
in the 216t century. 

Mika Sakakibara 
Student, Tokyo University of 
Agriculture and Technology 
WCED Public Hearing 
Tokyo, 27 Feb 1987 

previously support farming. Medical researchers foresee their 
own Gene Revolution bringing mor’e innovative advance6 during the 
last two decade6 of this century than occurred during the 
previous 200 years. 

38. Many of the nation6 with the least capacity for managing 
living resource6 are those richest in species; the tropics, which 
contain at least two-thirds of all species and a still greater 
proportion of threatened species, roughly coincide with the area 
generally referred to a6 the Third World. Many developing 
nations recognize the need to safeguard threatened species but 
lack the scientific Skills, institutional capacities, and funds 
necessary for conservation. Industrial nation6 seeking to reap 
Borne of the economic benefits of genetic resources should support 
the efforts of Third World nation6 to con6erve species; they 
should also seek ways to help tropical nations -- and 
particularly the rural people most directly involved with these 
specie6 -- realise some Of the eCOnOmiC benefit6 of these 
resource6. 

V. A NEW APPROACH: ANTICIPATE AND PREVENT 

39. The hiStOriCa approach of establishing national park6 that 
are somehow isolated from the greater society has been overtaken 
by a new approach to conservation of species and ecosystems that 
can be characterized as 'anticipate and prevent.' This inVOlVe6 
adding a new dimension to the now-traditional and yet viable and 
necessary step of protected areas. Development patterns must be 
altered to make them more compatible with the preservation of the 
extremely valuable biological diversity of the planet. Altering 
economic and land use patterns seems to be the best long-term 
approach to ensuring the survival of wild species and their 
ecosystems. 

/ . . . 
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40. This more Strategic approach deals with the problems of 
species depletion at their sources in development policies, 
anticipate6 the obvious results of the more destructive policies, 
and prevents damage now. A useful tool in promoting this 
approach is the preparation of National Conservation Strategies 
(NCS), which bring the processes of conservation and development 
together. Preparing an NCS involves government agencies, 
non-governmental organizations, private interests, and the 
community at large in analysis of natural resource issues and 
assessment of priority actions. In this way, it is hoped that 
sectoral interests will better perceive their interrelationships 
with other sectors and new potentials for conservation and 
development will be revealed. 

42. The link between conservation and development and the need 
to attack the problem at the source can be seen clearly in the 
case of tropical forests. 
economic necessity, 

Sometimes it is government policy, not 
that drives the overexploitation and 

destruction of these resources. The direct economic and fiscal 
costs of this overexploitation - in addition to those of species 
extinction - are huge. The result has been wasteful exploitation 
of the tropical forests, the sacrifice of most of their timber 
and non-timber values; enormous losses of potential revenue to 
the government, and the destruction of rich biological 
resources. 

42. Third World governments can stem the destruction of 
tropical forests and other reservoir6 of biological diversity 
while achieving economic goals. They can conserve valuable 
Specie6 and habitat while reducing their economic and fiscal 
burdens. Reforming forest revenue systems and concession terms 
could raise billions of dollars of additional revenues, promote 
more efficient, long-term forest resource use, and curtail 
deforestation. Government6 could save themselves enormous 
expense and revenue loss, promote more sustainable land uses, and 
Slow dovn the destruction of tropical forests by eliminating 
incentives for livestock ranching. 

43. The link between conservation and development also requires 
some changes in trade patterns. This haB been recognized in the 
establishment in 1986 of the International Tropical Timber 
Organization, based in Yokohama, Japan, which 666kB to 
rationalize trade flows. It has been set up to implement the 
first commodity agreement that incorporate6 a specific 
conservation component. 

44. Numerous other opportunities can be found to encourage both 
species conservation and economic productivity. Many governments 
maintain unrealistically low taxeB on rural land, while allowing 
settler6 to establish title to ‘virgin’ land by converting it to 
farmland. Thus wealthy landowners can keep huge, underused 
estates at little OK no cost, while land-hungry peasants are 
encouraged to clear forests to establish marginal holdings. 
Reforms of tax and tenure eystems could increase productivity on 
existing holding6 and reduce the pressures to expand cultivation 
into forests and upland watersheds. 

/ . . . 
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45. Well-designed ecosystem conservation contributes to the 
predominant goals of sustainable development in a number of 
ways. Safeguards for critical tracts of wildlands can serve also 
to safeguard agricultural land, for example. This is 
particularly true for upland forests of the tropics, which 
protect valley fields from floods and erosion, and waterways and 
irrigation systems from siltation. 

46. A case in point is the Dumoga-Bone Reserve in Indonesia’s 
northern Sulawesi, covering some 3,000 square kilometres of 
upland forest. It protects large populations of most of 
Sulawesi’s endemic mammals, and many of the island’s 80 endemic 
bird species. It also protect6 the Dumoga Valley Irrigation 
Scheme, funded by a World Bank loan, set up in the flatlands 
below to achieve a tripling of rice production on more then 
13,000 hectares of prime agricultural land.2S/ Similar 
examples include the Canaima National Park in Venezuela, which 
protects domestic and industrial water supplies for a major 
hydropower facility that, in turn, provides electricity to the 
nation’s key industrial centre and its capital city. 

47. *One conclusion from this connection is that governments 
could think of lpaLks for development’, insofar as parks serve 
the dual purpose of protection for species habitats and 
development processes at the same time. National efforts to 
anticipate and prevent the adverse consequences of development 
policies in any of these areas would surely yield much more for 
specie8 conservation than all the measures of the past 10 years 
in support of park building, ranger patrols, anti-poaching u;niks, 
and the other conventional forms of wildlife preservation. 
3rd World Congress on National Parks, held in Bali, Indonesia, in 
October 1982, brought this message from protected area managers 
to the policy makers of the world, demonstrating the many 
contributions that protected areas managed in the modern way are 
making to sustaining human society. 

VI. INTERNATIONAL ACTION FOR NATIONAL SPECIES 

48. Species and their genetic resouIce6 - whatever their 
origins - plainly supply benefit6 to all human beings. Wild 
genetic resources from Mexico and Central America serve the needs 
of maize growers and consumers globally. The principal 
cocoa-growing nations are in West Africa, while the genetic 
resources on which modern cocoa plantations depend for their 
continued productivity are found in the forests of western 
Amazonia. 

49. Coffee growers and drinkers depend for the health of the 
crop on constant supplies of new genetic material from coffee’s 
wild relatives, principally located in Ethiopia. Brazil, which 
supplies wild rubber germplasm to Southeast Asia’s rubber 
plantation, itself depends on germplasm supplies from diverse 
parts of the world to sustain its sugar-cane, soybean, and other 
leading crops. Without access to foreign sources of fresh 
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germplasm year by year, the nations of Europe and North America 
would quickly find their agricultural output declining. 

50. The Earth's endowment of specie6 and natural ecosystems 
Will soon be seen as asset6 t0 be conserved and managed for the 
benefit of all humanity. This will necessarily add the challenge 
of species conservation to the international political agenda. 

51. At the heart of the issue lies the fact that there is often 
a conflict between the short-term economic interest of the 
individual nations and the long-term interest of sustainable 
development and potential economic gains of the world community 
at large. A major thrust in action6 to conserve genetic 
diversity must therefore be directed at making it more 
eCOnomically attractive both in the Short term and in the longer 
perspective to protect wild species and their ecosystems. 
Developing countries must be ensured an equitable share of the 
economic profit from the use of genes for commercial purposes. 

I. Some Current Initiatives 

52. A number of international measures are already being 
tried. But they are limited in scope, only partially successful, 
and reactive in nature. UNESCO operate6 a clearing-house for 
information on natural areas and genetic resources. Its World 
Heritage Fund supports the management of a handful of exceptional 
ecosyetems around the world, but all these activities receive 
Small budgets. UNESCO has sought to establish a global system of 
Biosphere Reserves representing the Earth's 200 'biotic 
provinces1 and harbouring sample communities of species. But 
Only one-third of the needed reserves have been established, even 
though instituting and operating the rest would cost only about 
$150 million a year.261 

53. UN agencies such as FA0 and UNEP run programme6 concerned 
with threatened species, genetic resources, and outstanding 
eCOSyStem6. But their combined activities are tiny in the face 
of the large needs. Among national agencies, the U.S. Agency for 
International Development leads the field in recognizing the 
value of species conservation. Legislation pa666d by the U.S. 
Congress in 1986 will make available $2.5 million a year for this 
purpose. 271 Again this should be considered an important 
gesture compared with what ha6 been done to date by bilateral 
agencies, but trifling compared with the need6 and opportunities. 

54. IUCN, working in close collaboration with UNEP, WWF, the 
World Bank, and various international technical assistance 
agenCief5, has established a 1Con6ervation Monitoring Centre'. t0 
provide data on species and ecosystems for any part of the world 
quickly and easily. This service, which is available to all, can 
help ensure that development projects are designed with full 
information available about the species and ecosystems that might 
be affected. Technical assistance is also available for nations, 
sectors, and organizations interested in establishing local data 
base6 for their own appliCatiOn6. 

/ . . . 
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As deforestation progresses, it reduces the quality of life 
of millions of people in developing countries; their survival 
is threatened by the loss of the vegetation upon which they 
depend for their sources of household energy and many other 
goods. If tropical forests continue to be cleared at the 
current rate, at least 556 million acres (225 million hectares) 
will be cleared by the year 2000; if destruction of the 
tropical rain forests continues unabated, an estimated 10 to 20 
per cent of the earth’s plant and animal life will be gone by 
the year 2000. 

Reversing deforestation depends on political leadership and 
appropriate policy changes by developing-country governments to 
support community-level initiatives. The key ingredient is 
active participation by the millions of small farmers and 
landless people who daily use forests and trees to meet their 
needs. 

J. Gustave Speth 
President, World Resources 
Inetitute, WCED Public Hearing 
Sao Paula, 28/29 Ott 1985 

5s. Species problems tend to be perceived largely in scientific 
and conservationist terms rather than as a leading economic and 
resource concern. Thus the issue lacks political clout. One 
important initiative that attempts to put conservation more 
squarely on the agenda of international development concerns has 
been the Tropical Forestry Action Plan. This collaborative 
effort coordinated by FA0 involves the World Bank, IUCN, the 
World Resources Institute, and UNDP, along with numerous other 
collaborating institutions. The broad-based effort proposes the 
formulation of national forestry reviews, national forestry 
plans, identification of new projects, enhanced cooperation 
between development aid agencies at work in the forestry sector, 
and increased flows of technical and financial resources into 
forestry and related fields such as’ smallholder agriculture. 

56. Establishing norms and procedures with respect to resource 
issues is at least as important as increased funding. Precedents 
for such norms include the Convention on Wetlands of 
International Importance, the Convention on Conservation of 
Islands for Science (both of which safeguard prime habitats and 
their species), and the Convention on International Trade in 
Endangered Species. These three precedents all help, although 
the first two are essentially reactive attempts to devise 
‘species refuges’. 

2. Setting Priorities 

57. A first priority is to establish the problem of 
disappearing species and threatened ecosystems on political 
agendas as a major resource issue. The World Charter for Nature, 
adopted by the UN in October 1982, 
this objective. 

was an important step towatds 

/ . . . 
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58. Governments should investigate the prospect of agreeing to 
a 'Species ConventionI, similar in spirit and scope to the Law of 
the Sea Treaty and other international convention6 reflecting 
principle6 of 'universal resourcesi. A Species Convention, such 
as a draft prepared by IUCN, should articulate the concept of 
specie6 and genetic variability as a common heritage. 

59. Collective responsibility for the common heritage would not 
mean collective international right6 to particular resource6 
within nations. This approach need not interfere with concepts 
of national sovereignty. But it would mean that individual 
nation6 would no longer be left to rely on their own isolated 
effort6 to protect species within their borders. 

60. Such a'convention would need to be Supported by a financial 
arrangement that would have the active backing of the community 
of nations. Any such arrangement, and there are several 
possibilities, must not only seek to ensure the conservation of 
genetic resources for all people, but assure that the nation6 
that possess many of these resource6 obtain an equitable share of 
the benefit6 and earning6 derived from their development. This 
would greatly encourage the conservation of species. One such 
arrangement might be a Trust Fund to which all nation6 could 
contribute, with those benefiting most from the use of these 
resources contributing an appropriate share. Governments of 
tropical forest nations could receive payments to support the 
conservation of given areas of forest, with 6UCh payments rising 
or falling depending on the degree to which the forests are 
maintained and protected.28/ 

61. The sums required for effective conservation are large. 
Traditional-type conservation need6 in tropical fOKeSt6 alone 
require outlays of $170 million a year for at least five 
years. 291 However, the network of protected areas that the 
world will need by the year 2050 must include much larger areas 
brought under some degree of protection and a Sophisticated 
degree of flexibility in management techniques.50/ 

62. More fund6 will also be required for COnSerVatiOn 
activities outside protected areas: wildlife management, 
ecodevelopment areas, education campaigns, and 60 on. Other 
approaches of a less expensive sort include the conservation of 
wild gene reservoirs of special significance through 'genetic 
conservation areas' in countries well endowed with biological 
wealth. Much of this work can be carried out by CitiZen6' gKOUP6 
and other non-governmental means. 

63. International development agencies - the World Bank and 
other major lending banks, UN agencies, and bilateral agencies - 
should give comprehensive and systematic attention to the 
problem6 and opportunities of species conservation. Although the 
international trade in wildlife and wildlife product6 is 
considerable, to date the economic values inherent in genetic 
variability and ecological processes have been generally 
disregarded. possible measure6 include environmental impact 
analyses of development project6 with particular attention to 

/ . . . 
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species' habitats and life-support systems, identification of 
crucial localities featuring exceptional concentrations of 
species with exceptional levels of endemism that face exceptional 
degrees of threat, and special opportunities for linking species 
conservation with development aid. 

VII. SCOPE FOR NATIONAL ACTION 

64. As indicated earlier, government6 need to follow a new 
approach in this field - one of anticipating the impact of their 
policies in numerous sectors and acting to prevent undesirable 
consequences. They should review programme6 in areas 6UCh as 
agriculture, forestry, and settlements that serve to degrade and 
destroy species' habitats. Governments should determine how many 
more protected areas are needed, especially in the spirit of how 
such afeas can contribute to national development objectives, and 
make further provision for protection of gene reservoirs (for 
instance, primitive cultivated varieties) that may not normally 
be preserved through conventional protected areas. 

ti5. In addition, government6 need to reinforce and expand 
existing strategies. Urgent need6 include better wildlife and 
protected-area management, more protected areas of a 
non-conventional type (such as the ecological stations that are 
proving reasonably 6UCCeSSfUl in Brazil), more qame.croppinq and 
ranching projects (such as the crocodile schemes in India, Papua 
New Guinea, Thailand, and Zimbabwe), more promotion of 
wildlife-based tourism, and stronger anti-poaching measures (even 
though relatively few specie6 are threatened by poaching, 
compared with the vast numbers threatened by habitat loss). 
National Conservation Strategies, such a6 those already prepared 
in over 25 countries, can be important tools for coordinating 
conservation and development programmes. 

66. Other mea6ures governments could take to confront the 
crisis of disappearing species, recoqnizing that it constitutes a 
major resource and development challenge, include consideration 
of species conservation needs and opportunities in land use 
planning and the explicit incorporation of their genetic resource 
stocks into national accounting systems. This could entail 
establishing a natural-resource accounting system that directs 
particular attention to species as high-value yet 
little-appreciated resources. Finally, they should support and 
expand programmes of public education to ensure that the specie6 
question receives the attention it deserves throughout the entire 
population. 

67. Every nation has only limited resources at its disposal for 
dealing with conservation priorities. The dilemma is how to use 
these resources most effectively. Cooperation with neighbouring 
nations sharing species and ecosystems can help streamline 
programmes as well as share expenses for regional initiatives. 
Explicit efforts to save particular species will be possible for 
only relatively few of the more spectacular or important ones. 
Agonizing a6 it will be to make such choices, planners need to 

/ . . . 
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The world is unfortunately not what we would like it to 
be. The problems are many and great. Actually, 
be solved with cooperation and quick-wittedness. 

they can only 

I represent an organization called @Nature and youth’. I 
know that I have full support among our members when I say that 
we are worried about the future if drastic changes do not take 
place, concerning the world’s way of treating our essential 
condition, nature. 

We who work with youth, and are youth ourselves in Norway 
today. know verY,well how the destroying of nature leads to an 
apathetic fear among youth concerning their future and how it 
will turn out. 

It is of great importance that common people get the chance 
to take Part in deciding how nature should be treated. 

Frederic Hauge 
Nature and Youth 
WCED Public Hearing 
Oslo, 24-25 June 1985 

awake conservation strategies as systematically selective as 
possible. No one cares for the prospect of consigning threatened 
species to oblivion. But insofar as choices are already being 
made, unwittingly, they should be made with selective discretion 
that takes into account the impact of the extinction of a species 
upon the biosphere or on the integrity of a given ecosystem. 

68. But even though public effort may be concentrated on a few 
species, all species are important and deserve some degree of 
attention; this might take the form of tax credits to farmers 
willing to maintain primitive cultivars, an end to incentive6 to 
clear virgin forest, the promotion of research attention from 
local universities, and the preparation of basic inventories of 
native flora and fauna by national institutions. 

VIII. THE NEED FOR ACTION 

69. There are numerous signs that the loss of species and their 
ecosystems is being taken seriously as a phenomenon that carries 
practical implications for people all around the world, now and 
for generations to come. 

70. The recent rise in public concern can be seen in such 
developments as the growth in Kenya’s Wildlife Clubs, now 
number in 

s 
more than 1,500 school clubs with around 100,000 

members. l/ A parallel development in conservation education 
has occurred in Zambia. In Indonesia, some 400 conservation 
groups have joined together under the banner of the Indon:;San 
Environmental Forum and exert strong political influence. 
In the United States, membership of the Audubon Society reached 
385,000 in 1985.331 In the soviet Union, nature Club6 have 
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over 35 million members. 341 All of these indicate that the 
public puts a value on nature that is beyond the normal economic 
imperatives. 

71. In response to this popular concern, governments have been 
moving to help species threatened within their borders, primarily 
through the establishment of additional protected areas. Today, 
the worldwide network of protected areas totals more than 4 
million square kilometres, roughly equivalent to the size of most 
of the countries of Western Europe combined, or twice the size of 
Indonesia. In terms of continental coverage, protected areas in 
Europe (outside the USSR) amounted by 1985 to 3.9 per cent of 
territory; in the USSR, to 2.5 per cent; in North America, to 8.1 
per cent; in South America, to 6.1 per cent; in Africa, to 6.5 
per cent; and in Asia (outside the USSR) and Australia, to 4.3 
per cent each.351 

72. Since 1970, the networks have expanded in extent by more 
than 80 per cent, around two-thirds of which are in the Third 
World. But a great deal more remains to be done; a consensus of 
professional opinion suggests that the total expanse of protected 
areas needs to be at least tripled if it is to constitute a 
representative sample of Earth’s ecosystems.36/ 

73. There is still time to save species and their ecosystems. 
It is an indispensable prerequisite for sustainable development. 
Our failure to do so will not be forgiven by future generations. 
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ENERGY: CHOICES ?OR ENVIRONMENT AND DEVELOPUENT 

1. Energy is neceesary for daily survival. Future development 
crucially depends on its long-term availability in increasing 
quontitiee from Bource8 that are dependable, safe, and 
environmentally mound. At preeent, no single source or mix of 
aoufce6 ir at hand to meet this future need. 

2. Concern about a dependable future for energy is only 
natural eince enorgy provides ‘eseential eetvices’ for human life 
- hoat for warmth, cooking, and manufacturing, or power for 
tranrport and mechanical work. At present, the energy to provide 
there rmrviceta comes from fuel6 - oil, gas. coal, nuclear, wood, 
and other primary aourcee (solar, wind, of water power) - that 
are all uaelerr until they are converted into the energy-eervlccs 
naadad, by machine6 or other kinds of end-ure equipment, such as 
stovor, turbines, or motore. In many countries worldwide, a lot 
of primary energy in wasted because of the inefficient design or 
running of the equipment ured to convert it into t,le service6 
roquitod; though there is an ecbcouraging growth in awareness ot 
energy conservation and efficiency. 

3. Today’r primary source6 of energy are mainly 
non-renewable: natural gar, oil, coal, peat, and conventional 
nuclear power. There are alro renewable 8ourceo, including wood, 
plants, dung. falling water, geothermal eourcee, eolar, tidal, 
wind, and wave energy, am well as human and animal muecle-power. 
Nuclear reactor8 that produce their own fuel (‘breeders’) and 
eventually furion reactorr are aleo in this category. In theory, 
all the various energy l ource8 can contribute to the future 
enrrgy mix worldwide. But each har itr own economic, health, and 
environmental colta, benefitc: and ricks - factors that interact 
rtrongly with other governmental and global prioritiee. Choice8 
must be made, but in the certain knowledge that chooeing an 
energy etrategy inevitably means ChOOBing airl environmental 
stliategy. 

4. Pattern8 and changes of enerqy use today are already 
dictating patterns well into the next century. We approac-h this 
queetion from the rtandpoint of eustainability The key elements 
of eustainability that have to be reconciled are: 

l sufficient growth of energy euppliea to meet human needs 
(which meana accommodating a minimum of 3 per cent per 
capita income growth in developing countriee); 

* energy efficiency and conservation meaBure6, such that 
waste of primary re#ourceB is minimized; 

* public health, recognizing the problem8 of risks to 
eafety inherent in energy ~oilfce~; and 

l protection of the bioephere and prevention of more 
localized fOK!DB of pollution. 
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5. The period ahsad ruet be regarded a8 ttanritional fror an 
ora in which energy has been ured in an unruetainable mannet. A 
generally acceptable pathway to a rafe and surtainable onergy 
future ha6 not yet been found. We do not believe that there 
dilemma6 have yet been sddrereed by the international comunity 
with a rrufficient uenue of urgency and in a global perrpective. 

I. ENERGY. ECONOMY. AND ENVIRONMENT 

6. The growth oi energy demand in responee to 
industrialization, urbanization, and eocietal affluence hae led 
to an extremely uneven global distribution of primary energy 
consumption.l/ The consumption of erergy per person !n 
industrial market economies, for example. ia motet than 80 times 
greater than in sub-Saharan Africa. (See Table 7-l.) And about a 
quarter of the world’6 population consume6 three-quarter@ of the 
world’s primary energy. 

7. In 19A0, global energy coneumption stood at around lOTU.2/ 
(See Box 7-.l. ) If per capita uee remained at the same lsvelr aa 
today, by 2025 a global population of 8.2 billion31 would need 
about 14TU (over ITW in developing and over YTW in indurtrial 
countries) - an increacre of 40 per cent over 1980. But if energy 
conru,&ption per head became uniform worldwide at current 
indurtrial country level@, by 2025 that same global population 
would require about 5STW. 

8. Neither the ‘low’ nor the ‘high’ figure ir likely to prove 
realistic, but they give a rough idea of the range within which 
energy futureo could move, at least hypothetically. Many other 
ocenarios can be generated in-between, 8ome of which aa~ume an 
improved energy base for the developing world. ?or inrtance, if 
tne average e;iergy conrurption in the low- and middle-income 
economier trebled and doubled, respectively, and if conrumption 
in the high-income oil-exporting and indurtrial market and 
non-rarkot countrier rrmained the same an today, than the two 
groups would be conruaing about the same amount8 of energy. The 
low- and middle-income categories would need 10.5TU and the three 
‘high’ categories would uee 9.3Tw - tot-lling ZOTU globally, 
aseuming that primary energy is used at the same level6 of 
efficiency a8 today. 

-- 

BOX 7. 1 
Energy Unit< 

A variety of units are used to measure energy production 
and uee in physical terms. Thie chapter uren the kilowatt 
(kW); the Gipauatt (GW), which is equal to 1 million kW; and 
the Terawatt (TW), which is equal to 1 billion kiiowatt8. Ont 
kilowatt a thoueand watt8 of energy - if emitted continuouely 
for a year ia 1kW year. Consuming 1 kW year/year ir 
equivalent to the energy liberated by burning 1,050 kilograamee 
- approximately 1 ton - of coal annually. Thus a TU year is 
equal to approximately 1 billion tons of coal. 

L- 

Throughout the 
chapter, TU years/year is written a8 Tw. 

-- - 

. . . 
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TABLE ‘7- 1 

Global Primary Energy Consumption 
Per Capita, 1984 

Uor Id Bar.k GNP Per Capita Energv Hid- 1984 Total 
ONP Economy Consumption Population Consumption 
category 

(1984 dollars) (kW per (million) (Tu) 
capita*/) 

Lou Income 
Sub-Saharan 
Africa 

Middle Income 
Lower-middle 
Upper-riddle 
Sub-Saharan 
Africa 

High-Income 
Oil Exporter0 

Industrial 
Market 
tconorier 

tart Eutopoan 
Non-Market 
Gconorier 

260 0.41 2,390 0.99 
210 0.08 258 0.02 

1,250 1.07 1,180 1.27 
740 0.57 691 0.39 

1,950 1.76 497 0.87 
* 660 0.25 348 0.04 

11,250 

11,430 

-- 

5.17 19 0.10 

7.01 733 5.14 

. 

6.27 389 2.44 

WOK Id -- 2.11**/ 4 .‘?10 9.94 

l / kW per capita is kW years/year per capita. 
l */ Population-weighted average energy consumption (kW/capita) for 

first three main categories is 0.654 and for industrial market 
and East European categories is 6.76. 

: Breed on World Bank, World Development Report 1985 (New 
Oxford University Press, 19fl6). 

9. How practical are any of these scenarios? Energy analyst6 
have conducted many studies .of global energy futures to the year6 

2020-2030.4/ Such studies do not provide forscasts of future 
energy needs, but they explore how various technical, economic, 
and environmental factors may interact with supply and demand. 
Two of these are reviewed in Box 7-2, though a much wider range 
of scenario6 - from 5TW up to 63TW - aft? available. 



BOX 7-2 

Two Indicative Energy Scenarios 

Caee A-High Scenario 

By the year 2030, a 35Tw future would involve producing 1.6 
times a6 much oil, 3.4 times as much natural gas, and neatly 5 
time6 a6 much coal as in 1900. This inCr8aBe in fossll fuel 
use implies bringing the equivalent of a n8w Alaska pipeline 
into production every one to two years. Nuclear capacity would 
have to be increased 30 times over 1980 levels - equivalent to 
installing a new nuclear power etation generating l-gigawatt of 
electricity every two to four daye. This 35Tw scenario is 
still well below the 55TU future that a86umee today’s levels of 
snergy consumption. per capita in induetrial countries are 
achieved in all countries. 

Case B-Low Scenario 

Taking the ll.ZW scenario a8 a highly ortiaistic exbrple 
of a strong coneervation Etrateqy, 2020 energy demand in 
developing and industrial countriee is quoted a8 7.3TU and 
3.9TU reepectively. as compared with 3.3TU and 7.OTU in 1980. 
This would mean a saving of 3.1TU in induotrial countrier by 
2020 dnd an additional requirement of 4.OTU in developing 
countries. Even if developing countries were able to l s!quire 
the liberated primary resouKce, they would etill be left with a 
shortfall of 0.9TU in primary supply. Such a deficit ie likely 
to be much greater (possibly two to thre8 times), given the 
extreme level of efficiency required for this scenario, which 
ie unlikely to be realized by moat governments. In 1980, the 
following breakdown of primary supply was quoted: oil, 4.2TW; 
coal, 2.4; gas, 1.7; renewablee, 1.7; and nuclear, 0.2. ‘8e 
question if3 - where will the shortfall in primary energy supply 
come from? This rough calculation aefvea to illustraie that 
the postulated average growth of around 30 per cent per capita 
in primary consumption in developing countries wi:l still 
require considerable amount6 of primary supply even UKi.?@K 

extremely efficient energy usage regimes. 

sources: -- The 35% ecenario was otiginated in Energy Syetemm 
Group of the International Institute for Applied System6 
Analysis. Eneray-in a Finite World - . Global Systems Analysis. 
(Cambridge, Mass.: Ballinger. 1901); all other talc Ilctions are 
from J. Go‘ temberg et al., ‘An End-Use Oriented Gloual Energy 
Strategy’, Annual Review of Eneray. Vol. 10, 1985. 

--- -- 

. . . 
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In general, l-he lower BC arios (Ir.rTW by 2030,5/ 11.2Tw by 
2020,~~ and 5.2 by 20307/J require an energy efficiency 
revolution. The higher scenarios (18.8TW by 2025,*/ 24.7TW by 
2020,9/ and 35.2 by 203010/j aggravate the environmental 
pollution problems that we have experienced since the Second 
World War. 

10. The economic implications of a high energy future are 
disturbing. A recent World Bank Study indicates that for the 
period 1980-95, 
coneumption, 

a 4.1 per cent annual growth in energy 
approximately comparable to Case A in Box 7-2, would 

require an average annual investment of flame $130 billion (in 
1982 dollars) in developing countries alrne. This would involve 
doubling the ehare of energy investment in terms of aggregate 
groea domestic product. lI/ About half of this would have to 
coma from foreign exchange and the rest from internal npending on 
energy in developing countriee. 

11. The environmental risks and uncertaintiee of a high energy 
future are aleo dioturbing and give rice to several 
reaervationa. Four stand out: 

* the eeriour probability of climate change generated by 
the ‘greenhouee effect’ of gases emitted to the 
atmosphere, the moat important of which ie carbon dioxide 
(CO ) produced from the comburtie>n of fossil 
Rue r=/; f 

* *J bRn-induetrial air pollution caused by atmoB haric 
pollutants from the combuetion of foesil fuels P 31 

* acidification of the environment from the same 
CaUZIUI ; and 14/ 

* the risks of nuclear reactor accidents, tht problems of 
mate diayvral and dimantling of reactors after their 
service lffs irr Gver, and the dangetr of proliferation 
aclrociated with the use of wclear energy. 

Along with thore, a major problem aciree from the growing 
rcarcity of fuelwood in developing countries. If trende 
continue, by the year 2000 around 2.4 billion people may be 
living in aLea where wood is extremely scarce.l5/ 

12. Thecre reeervations apply at even lower levels of energy 
me. A rrtudy that proposed energy consumption at only half the 
leva11 of Care A (Box 7-2 drew special utteation to the ricks of 
global warring fro8 CO2. b I / The study indicated that a 
cealirtic fuel mix .- 
doubling of gae UIO. 

a virtual quadrupling of coal and a 
along with 1.4 times atl much oil - could 

caume rignificant global warming by the 20200. No technology 
currently exiatr to repove CO2 cmicrionb from forsil fuel 
comburtion. The high coal use would aleo increaee eaieeionr of 
oxide8 of rulphur and nitrogen, much of which turns to acids in 
the l tmorphere. Technologier to KMIOVQ these latter emieeions 
are now required in #one countries in all new and even Borne old 
facilitier, 
cent.171 

but they can increaee investment torts bg 15-25 per 
If countrier are not prepared to incur these 

expenrer, thir path become6 even more infeasible, a limitation 
that applies much more to the higher energy futurea that rely to 

/ . . . 
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Energy is. PUf illo6t simply, the fundamental unit of the 
physical world. A6 such. we cannot conceive of development 
without chancL6 in the extent or the nature of energy f low6. 
And becauce it is 80 fundamental, every one CJf those Change6 of 1 
flow6 ha6 environmental implications. The implication6 of ,.his 
are prof Jund. It means that there i6 no such thing aa a simple 
energy <hoice. They are all complex. And they all involve 
trade--2f f 6. However, 6ome of the choice6 and 6ome of the 
trade-off6 appear to be unequivocally bet.ter than others, in 
the senee that they offer more development and less 
environmental damage. 

David Brook6 
Friends of the Earth 
WCED Public Hearings 
Ot tava, 26-27 May 1906 

-.---- -A 

I greater extent on foesil fuels. A hear doubling of global 
primary energy ccnsurnption will be difficult without encountering 
6evere economic, social, and environmental constrrinte. 

13. Thie raise6 the desirability of a lower energy future, 
where GDP growth ie not conetrained but where invertment effort 
is switched away from building more primary eupply l ourcee and 
put into the development and supply of highly efficient 
fuel-saving end-use equipment. In this way, the energy services 
needed by society could be supplied at much reduced levels of 
primary energy production. Cane B in Box 7-2 allow6 for a 50 per 
cent fall in per capita primary energy consumpticn in Industrial 
countries and a 30 per cent increase in developing 
countr ice. 18/ By using the most energy-efficient technologiee 
and proceee-6 now available in all Beetore of the economy, annual 
global per capita GDP growth rate6 of around 3 per cent can be 
achieved. This growth ie at lea6t a8 great a8 that regarded in 
thie report a8 a minimum for reaeonable development. But this 
path would require huge etructural changecl to allow market 
penetration of efficient technologies. and it ~ecms unlikely to 
be fully realizable by most governments during the next 40 yeare. 

14. The crucial point about theee lower, energy-efficient 
future6 is not whether they are perfectly realjzable in their 
proposed time f ramef3. Fundamental political and institutional 
shift6 are feqUi*. d to reetructure investment potential in order 
to move along theee lower. more energy-efficient paths. 

15. The Commission believe8 that there is no other rcalietic 
option open to the world for the Zlst century. The idea6 behind 
tneee lower ecenarlos are not fanciful. Energy efficiency hae 
already shown coet-effective results. In many industrial 
countr!es, the primary energy required to pr,Jducc a unit of GDP 
ha6 fallen by ae much as a quarter or et;;cn a third over the lafrt 
13 year6, much of it from implementir~ energy efficiency 
meaeure6.1g/ L’roperly manayed, efficiency mearrure6 could allow 
industrial n<#t iorls to 6tabilize their primary energy con6bmptiOn 



by the turn of the ce,.tufy. They would also enable developing 
countries to achieve higher levels of growth with much reduced 
levels of investment, foreiqn debt, and environmental damage. 
But by the early decade6 of the 21st century they will not 
alleviate the ultimate need 
globally. 

Eat substantial new energy supplies 

II. FOSSIL FUELS: THE CONTINUING DILEMMA 

16. Many fOKeCa6tS Of KeCOVeKable Oil foserve6 and fe6OUfCe6 
ruggeet that oil production will level off by the early decade6 
of the next century and then gradually fall during a period of 
reduced supplies and higher prices. Gas supplies Should last 
over 200 years and coal about 3,000 years at present rate6 of 
use. These ertinater persuade many analyst6 that the world 
should immediately embark on a vigoroue oil conservation policy. 

17. In term of pollution rieko, gas is by far the cleanest 
fuel, with oil next and coal a potif third. But they all pose 
three interrelated atmospheric poll1 ‘ion problems: 
war8ing,20/ 

global 
urban industrial air 

4 
ollution,al/ and 

acidif:cation of the environment. 21 Some of the wealthier 
industrial countries may poesese the economic capacity to cope 
with such threatr. Meet developing countries do not. 

18. These problems are becoming more widespread particularly in 
tropical and subtropical regions, but their economic, social, and 
political repercussion6 are aa yet not fully appreciated by 
society. With the exception of CO2, air pollutants can be 
removed fIOD forril fuel cor?uStion processes at cost6 Usually 
below the costs of darago caured by pollution.23/ However, the 
risks of glob31 warming rake heavy future reliance upon fossil 
fuels problematic. 

1. Hanaaing Climatic Chanqe 

19. The burning of fuesil fuels and, to d leseer extent, the 
loss of vegetative cover, particularly forests, through 
urban-industrial growth incteaee the accumulation of CO2 in the 
atmosphere. The pre-industrial concentration was about 280 part6 

of carbon dioxide per million part6 of air by volume. This 
concentration reached 340 in 1980 and is expected to double to 

560 between the middle and the end of the next century.24/ 
Other gases also play an important role in this ‘greenhouse 
effect’. whereby solar radiation is trapped near the ground, 
warming the globe and changing the climate. 

20. After reviewing the latest evidence on the greenhouse 
effect in October 1985 at a meeting in Villach, Austria, 
organized by the WIO, UNEP, and ICSU, scientist6 from 29 
industrialited and developing countries concluded that climate 
change mu8t be considered a ‘plaueible and 6erioue probability’. 
They further concluded that: ‘Many iroportant economic and social, 

decisions are being made today on . . . major water reeource 
management dctivitiea 6Uch as irrigation and hydropower; drought 
relief; agricultural land u6e; etructural design6 and coastal 



engineering projects; and energy planning - all based on the 
rseuaaption that past climatic data, without modification, are a 
reliable guide to the future. 
aeeumption~.25/ 

This is no longer a good 

21. They estimated that if prtsont trends continue, the 
combined concentration of CO2 and other greenhouse gases in the 
ataaosphtrt would be equivalent to a doubling of CO2 from 
pre-industrial levels. possib!y a8 early as the 20306. and could 
lead to a rise in global mean temperatures ‘greater than any in 
man’s history’. 261 Current modelling studies and ‘experiments’ 
show a rise in globally averaged surface temperatures, for an 
effective CO2 doubling, of somewhere bet.wten l.S°C and 
4.5oC. YAth the warming becoming more pronounced at higher 
latitudes during winter than at the equator. 

22. An important concern is that a global temperature rise of 
1.5-4.5oC, with perhaps a two to three times greater warminG at 
the pole@, would lead to a sea itvtl rise of 25-140 
ccntimetrce.27/ 1 rise in the upper part of this range would 
inundate low-lying coastal cities and agricultural areas, and 
many countries could expect their economic, social, and politica! 
structures to be severely disrupted. It would also slow the 
‘atmospheric heat-engine’. which is driven by the differences 
between eqLatoria1 and polar temperatures, thus influencing 
rainfall rtgimes.28/ Experts btlitvt that crop and forest 
boundaries will move to higher latitudes; the effects of warmer 
octar.6 on marine ecosystems or fisheries and food chains arw alsc 
virtually unknown. 

23. There is no way to prove that any of this will happen unt 
it actually occurs. The key question is: How much certainty 
should governments require before agreeing to take action? If 
they wait until eignificant climate change is demonstrated. it 
may be too late for any counttrmtasurts to be effective against 
the inertia by then stored in this massive global system. The 
very long time lags involved in negotiating international 
agreement on complex issues involving all nations have led some 
experts to conclude that it is already late.291 Given the 
complexities and uncertainties surrounding the issue, it is 
urgent that the process start now. A four track nt rategy is 
needed, combining: 

il 

* improved monitoring and assessment of the evolving 
phenomena: 

l increased research to improve knowledge about t he 
origins, meChaniSm6. and effect 6 of the phrnomena; 

l the development of internationally agreed policies for 
the reduction of the causative gases; and 

* adoption of strategies needed to minimize damage and cope 
with the climate changes, and rising sea level. 

24. No nation has either the political mandate or the ec-onomir 
power to combat climatic change aIone. However, the Villach 
statement recommended such a four track strategy for climate 
change, to be promoted by qovernmente drrld the scientific- 
cotumuni t y through hPl0, UNEP, and ICS(r trarkecl by A qlot~~rl 

convefit ion i f  net-Pc;t;Ar y  L’/ 
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It is difficult tc imagine an ieeue with more global 
impact6 on human societies and the natural environment than the 
greenhouee effect. The signal is unclear but we may already be 
witnessing examplee, if not actual greenhouse effects, in 
Af Pica. 

The ultimata potential impact6 of a greenhouse warming 
could be catastrophic. It is our considered judgement that it 
ie already very late to start the process of policy 
consideration. The process of heightening public awarene66. of 
building support for national policies, and finally for 
developing mu:bilateral effort6 to slow the rate of emissions 
growth will take time to implement. 

The greenhouse iesue is an opportunity a6 well a6 a 
challenge; not surprisingly, it provide6 anothei important 
Lea6on to implement sustainable development strategies. 

Irving Mintzer 
World Resource6 Institute 
WCED Pub1 ic Hearing 
0610, 24-25 June 1985 

25. While these etrategiee are b?irJ developed, more immediate 
policy mea6ure6 can and rhould be adopted. The mo6t urgent are 
tho6s required to in-Tsar0 and extand the recent eteady gain6 in 
energy off iciency a .” to rhift the anergy miA mord tOWard 
renewabler. Car boii dioxide output globally could be 
rignificantly reduced by ene::y efficiency mfia6ure6 without any 
reduction of the tempo of GDP growth.31/ Th@se mea6uce6 would 
also 6efve to abate other emirrionr and thus reduce acidification 
and urban-industrial air pollution.. Ga6bOU8 fuel6 produce le66 
carbcl dioxide per unit of energy outp!lt than oil OK coal and 
6hould be promoted, erpecirlly for cookic~q a.ld other domestic 
UOOY. 

26. Care6 other than carbon dioxide are thouyht to be 
ree,,nsible for about one-third of present global warming, and it 
is e6timated that they will cau6c about half the probiem around 
2030.32/ Some of there, notably chlorofluorocarbons ueed a6 
aeroeols, refrigeration ChemiCal6, and in the manufacture of 
piartic6, ray be more easily rontrolled than CO2. Theec, 
although nQt strictly energy-related, will have a decirrive 
influence on policies for managing carbon ilioxide emieeione. 

27. Apart from their climatic effect, chlorofluorocarbonr art! 
rerponribla to a lur e extent for damage to the earth’s 
rtratorpheric ozone. 9 3/ The chemical indurtry ehould make 
every effort to find roplacementr. and governments shorrld require 
the u6e of ruch replacemectr when found (a6 60116~ nation6 have 
outlawed the u6e of there chemical6 as aerosolr). GcVernment6 

rhould ratify the exirting ozone convention and develop protocol6 
for the limitation of chlorofluorocarbon emieaiono, and 
syrtenrtically monitor and report iopleaentatto~. 



20. A lot of policy development work is needed. This should 
proceed hand in hand uith acceierated reeearch to reduce 
remaining ec..entif ic uncerralnties. Nation6 urgently need to 
formulate and agree upon management policies for all 
environmentally reactive chemical6 releaeed into the atmosphere 
by human activities, particularly those that can influence the 
radiation balance on earth. Government6 should initiate 
discussion6 leading to a convention on this matter. 

29. I f  a convention on chemical containment policies; cannot be 
implemented rapidly, government6 should develop contingency 
strategies and plans for a.Zaptation to climatic change. In 
either case, WMO, UNEP, WHO, ICSU, and other relevant 
international and national bOoie6 should be encouraged to 
coordinate and accelerate their programmes to develop a carefull, 
integrated strategy of research, monitoring, and assessment of 
the likely impacts on climate, health, and environment of all 
environmentaily reactive chemical6 released into the atmosphere 
in signif icant quaTtitie6. 

2. Reducing Urban-Industrial Air Pollution 

30. The past three decade6 of generally rapid growth worldwide 
have Been dramatic increaees in fuel consu&ption for heating and 
cooling, automobile transport, industrial activities, and 
electricity generation. Concern over the effect6 of increaoing 
air pollution in the late 19606 resulted in the development of 
curative measurea, including air-quality criteria, etandards, and 
add-on control technologiee that can remove pollutants 
cost-effectively. All these greatly reduced emissions of Borne of 
the principal pollutants ancl cleaned air over many cities. 
Despite this, air pollution has today reached eerious levels in 
the citiee of several industrial and newly induetrialized 
countrie.3 a6 well a8 in thoee of most developing countriee. which 
in Borne l‘a6es are by now the world’s mort polluted urban areas. 

31. The fossil fuel emission6 of principal concern in terms of 
urban pollution, whether from stationary or *mobi source6, 
include eulphur dioxide. nitrogen Oxides, carbon monoxide, 
varioue volatile organic compounds, f ly ash, and other suspended 
particles. They can injure huruan health and the environment, 
bringing increased reepiratory complaints, some potentially 
fatal. But ;hese pollutant6 can be contained so as to protect 
human health arId . 1~ envirocment and all government6 ehould take 
ctepe to achieve I~. ?ptable level6 of air quality. 

32 Government6 cun el;tqblieh and monitor air (quality goal6 and 
objectivee, allowable &tUOSpheKiC loodinge, and related eaieeion 
criteria or etandardo, ae some eucceesfully do already. Regional 

organizbtiono can support this effort. Multilateral and 

bilateral developeent assistance agencies and development bank6 
should encourage Jovernmente to require that the aoet 

energy-efficient technclogy be ueed when induetries and energy 
utilitiee plan to build nt.4 or extend existing faciiities. 
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3. Damago from the Long-me Traneportof Air Pollution 

33. Measures taken by many industrialized countries in the 
19706 to control urban ar,J industrial air pollution (high chimney 
etacks, for example) greatly improved the quality of the air in 
the cities concerned. dovever , it quitr? unintentionally sent 
increasing amounts of pollution acro66 national boundaries in 
Europe and North America, contrib*Jt.ing to the acidif ication of 
distant environments and creating new pollution pKOblem6. Thi 6 

wan manifeet in growing damage to lakes. soils, and communities 
of plants and animals.34/ Failure to control automobile 
pollution in some regions has eeriouely contributed to the 
problem. 

34. Thus atmospheric pollution, once perceived only a3 a local 
urban-industrial problem involving people’6 health, is now also 
reen a8 a much more complex issue encompassing buildings, 
worys terns, and maybe even public health over va6t regions. 

During tranrpnrt in the atmosphere, emieeione of sulphur and 
nitrogen oxides and volatile hydrocarbon6 are transformed into 
sulphuric and nitric acids, ammonium salts, and ozone. They fall 
to the ground, eometimer many hundreds or thousand6 of kilometre6 
from their origins, as dry particle6 or in rain, 6now. froet, 
fog. and dew. Few studies of their LJocio-economic Costa are 
available, but the6e demonstrate that they are quite large arllj 
suggest that they are growing rapidly.J5/ They damage 
vegetation, contribute to land and water pollution, and corrode 
buildings, metallic structures and Vehicles, caueinq billion6 of 
dollars in damage annually. 

35. Damage firet became evident in Scandinavia in the 19606. 
Several thousand lakes in Europe, perticularly in southern 
Scaad? navia361, ar.d reveral hundreds in North Ametica37/ ha*Je 
registered a steady increase in acidity level6 to the point where 
their natural fi6h population6 have declined or died out. The 
Bame acids enter the soil and groundwater, increasing corrosion 
of drinking water piping in Scandinavia.3e/ 

36. The circumstantial evidence indicating the need for action 
on the 6ource6 of acid precipitation is mounting with LI speed 
that give6 ecientiets and government6 little time to a66e66 it 
scientifically. Soma of the greatest obeerved damage ha6 been 
reported in Central Europe, which ie currently receiving aore 
than one gramme of sulphur on every equare metre of ground each 
year, at leaat five time6 yreater than natural background.39/ 
There va6 little evidence of tree damage in Europe in 1970. In 
1982, the Federal Republic of Germany reported visible leaf 
damage in it6 forest plot eamples nationvide, amounting in 1983 
to 34 per cent, and rising in 1985 to 50 per cent .40/ Sweden 
reported light to moderate damage in 30 per cent of it6 forests, 
and various report6 from other countries in Eastern and Western 
Europe are extremely diequieting. So far an eetimated 14 per 
cent of ali European foreetland is affected.411 

37. The evidence ie not all in, but many report6 show soil6 in 

part6 of Europe becoming acid throughout the tree-rooting 
layere.42’ particulariy nutrient-poor 6oile euch a6 those of 
Southern Swedea.43/ The precise damaye mechanisms arf’ not 



A forest is an ecosystem that exists under cert,zin 
environmental conditions. and if you change the conditions. the 
syetem ia going to l :!Iange. It is d very difficu!t taek for 
ecologists to foraeee what chapges dre going to be because the 
syetems are SC ehOrmou61y compiex. 

The direr:. rhu6e6 behind an individual tree dying can be far 
removed from tr.e primary prasoure that brought the whole system 
into equilibrium. Gne time. it might be ozone, another time it 
may be S02, a third time it may be aluminium poisoning. 

I can express myself by an analogy: If there is famine, 
there are relatively few people who die directly from 
star-.-cli! on; they die from dyeentery or various infectioue 
dieeases. And in such a situation, it is net of very much help 
to ecnd medicine instead of food. That mean6 that in this 
situation. it is necessary to addreee the primary preesures 
againet the ecoeyetem. 

Alf Johnel6 
Swedieh Hueeum of Natural History 
WED Public Hearing 
Oslo. 24-25 June 1985 

known, but all thearies include an air pollution component. Root 
damageda/ and leaf g amsge appear to interact. affecting the 
ability of the trees both to take up water from the coil and to 
retain it in the foliage, 60 that they become particularly 
vulnerable to dry epelle and other streeeee. Europe may be 
experiencing an imnenee change to irreversible acidification, the 
remedial coete of which could be beyond economic reach.451 
(See Box 7-3.) Although there are many option6 for reducing 
sulphur, nitrogen, and hydrocarbon emiseione, no einglc pollutant 
control rtrateqy ie likely to be effective in dealing with foreet 
decline. It will require a total integrated mix of strategiee 
and technologiee to improve air quality, tailored for each 
region. 

38. E’vitlence of local air pollution and acidification in Japan 
and also in the newly industrialized countries of Asia, Africa, 
and Latin America is beginning to emerge. China and the Republic 
of Korea 6eem particularly vulnerable, a6 do Brazil, Colombia, 
Ecuador, and Venezuela. So little is known about the likely 
environmental loading of sulphur and nitrogen in theee region6 
and about the acid-neutralizing capacity of tropical lake6 and 
forest eoile that a comprehensive programme of investigation 
tihould be formulated without delay.16/ 

39. Where actual or potential threat6 from acidification exist, 
governments ehould map sensitive area6. a66e66 forest damage 
annllal ly and eoi 1 impover ishment every five year6 according to 
regionally agreed protorols, and puhlieh the findinyt;. They 



BOX 7-3 

The Damage and Control Cost6 of Air Pollution 

I l It ie very difficult to quantify damage control costs, not 
least because cost figures are highly dependent on the 
control strategy aeeumed. However, in the eastern United 
States, it has been estimated that halving the remaining 
Mulphur dioxide emissions from existing BOUKC~G would cost 
$5 billion a year, increasing preeent electricity t.ltes by 
2-3 per cent. If nitrogen oxides are figured in, the 
additional cost6 might be as high as $6 billion a year. 
Materials corrosion damage alone is estimated to cost $7 
billion annually in 17 states in the eastern United States. 

k Estimate8 of the annual co8te of eecuring a 55 to 65 per 
cent reduction in the remaining 8ulphur emieeione in the 
countrier of the European Economic Coxuaunity between 1980 
and 2000 range from $4.6 billion to $6.7 billion (1982 
dollar81 per year. Control8 on stationary boilers to 
reduce nitrogen level6 by only 10 per cent annually by he 
year 2000 range between $100,000 and $4OO,uoO (1982 
dollarr). There figure8 translate into a one-time increaee 
of about 6 per cent in the price of electrical power to the 
con8umer. Studier place damage coat8 due to material and 
firh lorrer alone at $3 billion a year. while damage to 
CrOp8, fOrOlt8, and health are estimated to exceed $10 
billion per year. Technologies for drastically reducing 
Oxide8 of nitrogen and hydrocarbon8 from automobile exhaunt 
garer are readily available and routinely ueed in North 
America and Japan, but not in Europe. 

l Japan.80 laboratory etudiee indicate that air pollution and 
acid rain can reduce come wheat and rice crop production, 
perhap by a8 much a8 30 per Cent. 

Soucce~: U.S. Coagrees, Office of Technology Aseeeement, 
Acid Rain and Traneported Air Pollutants: Implications for 

m; (;a;hingtpn* 
DC: U.S. Government Printing 

Environmental Protect.ion Agency, Acid 
DepQLLiteBaUe8;&& (Washington, DC: 1955); I .M. Torrens, 
‘Acid Rain and Air Pollution: A Problem of 
Indu8trialization4, prepared for WCED, 1985; P. Uandelbaum, 

id Rain - Economic Aeeerrment (New York: Plenum Prees, 
1985) ; n. Harhimoto, ‘National Air Quality Management 
Policy of Japan’, prepared for WCED. 1985; OECD, The St@& 

vironrant- (Parir: 1985). 



ehould eupport Lraneboundary monitoring of pollution being 
carried out by agencies in their region and, where there ie no 
such agency, create one of give the job to any euitable regional 
body. Governments in many regions could gain significantly from 
early agreement to prevent traneboundary air pollution and the 
enormous damage to their economic baee now being experienced in 
Europe and North America. Even though the exact cauee6 of the 
damage are hard to prove, reduction strategies are certainly 
within reach and economic. They could be viewed a8 a cheap 
insurance policy compared with the vast amount of potential 
damage these strategies avoid. 

u. NUCLEAR ENERGY: UNSOLVED PROBLEMS - 

. The Peaceful At> 

40. Xn the yeare following the Second World War, the nuclear 
knowledge that under military control had led to the production 
of atomic weapons was redeployed for peaceful ‘energy’ purpoeer 
by civilian technologietr. Several benefit6 were obvious at the 
time. 

Il. It wata aleo realized that no energy Iource would ever be 
rirk-free. There warn the danger of nuclear war, the spread of 
atomic weapons, and nuclear terrorirm. But intensive 
international cooperation and a number of negotiated agreements 
euggerted that these danger6 could be ‘avoided. ?or inrtance. the 
Nonproliferation Treaty (NPT), drafted in itlr final form in 1969, 
included a promiee by eignatory governments porresuing nuclear 
weapons and expertise to pursue and undertake nuclear diearmament 
a-id also to aeeist the non-nuclear rignatorier in developing 
nuclear power, but rtrictly for peaceful purporer only. Other 
problsme, such a6 radiation riskr. reactor safety, and nuclear 
waste disposal were all acknowledged a8 very important but, with 
the right amount of effort, containable. 

42. And now, after almoet four decades of immenee technological 
effort to eupport nuclear development, nuclear energy ha8 become 
widely ueed. Some 30 governments produce from nuclear generators 
a total of about 15 per cent of all the olectrtcity Used 
globally. Yet it hae not met earlier expectations that it would 
be the key to ensuring an unlimited supply of low-cost energy. 
However, during this period of practical experience with building 
and running nuclear reactors, the nature of the costs, ricks and 
benefit6 have become much more evident and a8 ouch, the subject 
of sharp controversy. 

2. The Growing Understanding of Nuclecc Issue@ 

43. The potential for the epread of nuclear weapjne ie one of 
the mo6t eerioue threat6 to world peace. It is in the interert 
of all nation8 to prevent proliferation of nuclear weapons. All 
nations therefore should contribute to the development of a 
viable non-proliferation regime. The nuclear-weapon Etatee muet 
deliver on their promiee to reduce the number and ultimately 
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The health risk6 for the development of peaceful use6 of 
nuclear technology, includjng nuclear electricity, are very small 
when compared with the benefit8 from the use of nuclear radiation 
for medical diagnosis treatment. 

The sate application of nuclear radiation technology promise6 
many benefits in environmental clean-up and in increasing world 
food supplies by eliminating spoilage. 

With a recent and very notable exception, the international 
cooperation that nas marked the development of nuclear power 
technology provide6 an excc?llenr model by which to address common 
environmental and ethical problem6 pO6ed by the development of 
other technologie6. 

Ian Wilson 
Vice-President, 
Canadian Nuclear Assoc 
WCED Public Hearing 
Ottawa, 26-27 May 1986 

iat ion 

el lm<nate nuclear weapon6 in their arsenals and the role those 
weapons play in their strateqies. And the non- nuclear-wedpoll 
stats8 must cooperate in providing credible a66urance6 that they 
are not moving toward6 a nuclear weapon capability. 

44. Most schemes for non-proliferation mandate an institutional 
separation between military and civilian uses of nuclear erlerqy. 
But for countries with full acce66 to the complete nuclear fuel 
cycle, no technical separation really exists. Not all 6tates 
operate the necessary clear-cut administrative separation of 
civilian and military acce68. Cooperation is needed also among 
suppliers and buyer6 of civilian nuclear facilities irnd material6 
and the International Atomic Energy Agency, in order to provide 
credible safeguards against the diversion of civilian reactor 
programmes to military purpo6e6, especially in countries that do 
not open all their nuclear programme6 to IAEA inspection. Thus, 
there still remain6 a danqer of the proliteration of nuclear 
weapons. 

2.1 CO6t6 -- 

45. The costs of construction atld the relative Fconomics of 
electricity generatins stat ions: whether powered by nuclear 
energy, coal, oil OK i;las are conditioned by the followillq 
factor6 throughout the service life of a plant.: 

* the co6t of borrowing money to finance plant const.ruction; 
* the impact of inflation; 
* the duration of the period of planninq. licerlsing. dnd 

construction; 
l the Co6t of fuel and maintenance: 
l the cost6 of protectivt* mea6ure6 to ensure 6dfe 

operation; and 
l waste disposal costs (land, air, and water po11u1 iorl 

containment) and the cost.6 of riism,lnt I in<] at the Prtt1 of 
service lifr. 



46. All these factor6 vary widely depending on differing 
institutional, legal, and financial arrangement6 in differont 
countries. Co6t generalizations and comparison6 dre therefore 
unhelpful or misleading. However , co6ts associated with eeveral 
of the66 factor6 have increased more rapidly for nuclear stations 
during the last 5-10 years, 60 t.hat the> earlier clear Co6t 
advantage of nuclear over the eervice life of the plant has been 

reduced or lost altogether .47/ Net ion6 should thetefore look 
Veiy ClOEely at CO6t COlIIpdri6On6 to obtain the best vaiue when 
choosing an energy path. 

2.2 Health and Eqvironment Risk6 __-___-.-.- 

4-J . Very strict code6 of safety practice are implemented in 
nuclear plant6 60 t.hat under officially approved operat ing 
conditions, the danger from radiation to reactor personnel and 
especially to the general public is neyligible. However , an 
accident occurring in a reactor may in certain very rare cane6 be 

serioue enough to cdu6e an external release of radioactive 
substances. Depending upon the level of exposure. people are 
Under a certain level of risk of becoming ill from variouo 1:orms 
of cancer OK from alteration of genetic material, which may 

result in hereditary defects. 

48. Since 1928, the International Ilommi66inn on Radioloyjcal 
Protection (ICRP) ha6 i6Lued recommendation6 on radiation dosalle 
level6 above which exposurts is unacceptahlr. These hdvc! been 
developed for occupationally exposed worker6 and for the general 
public. The ‘Nuclear Safety Standard6 (NUS:;) code6 of IAEA were 
developed in 1975 to reduce safety dif!crenres amonq member 
statee. Neither system is in any way bindinq or, governments. It 

an accident occur6. individual governments have the 
rebponsibility of deciding at what level of radioactive 
contamination pasture land, drinking water, milk, meat, eggs, 
vegetables, dnd f j r;h, are to he bdnned for (-ont;umpt ion by 
1 ivestock OK human6. 

4Y. Ui f  f  erent count r i es even different lo(-al government 
aut hor it iris wit hi n a (*aunt r-y tidvtb tlifft~rent criterlri. Somtl 

hdve none at al 1, IC’HP dnd NUS!; notwlrh6tdnt~lliq. States with 
more r iqorou6 stdritidrdt~ mdy dt*st roy ldrqe amounts of f  octd or mdy 

bdn food import 6 I ram a neiyhhour 6tJt ib with more permissive 
criterid. This rau6eti great hardship to farmer6 who mdy riot 

receive any compensation for their losses. It may d 1 so ca’;Gc? 
trade problem6 and political tension between states. Both of 

these difficulties occurrtad following the Chernobyl dlsdster, 
when the need to develop at least regionally conformdble 
I ont dminat ion cr i ter id arid cvmpen6dt ion arrangement 6 wdti 
overwhelmingly demonfit rated. 

2 3 Nllcledr Accident Ricks 

30. Nuclear fiafety returned to the new6papcr head 1 i rit’ti 
following the Three Mile I6ldnd (Harrisburg. Ilniteo States) arid 
the Chernobyl (tlS!;H 1 accident 6. Protjabi 1 ist ir e6t imdt 1%~ of t hc~ 
rit;k6 of c-nmponent failure, leddinq to d rd#iiodc-Live rrlear;? 1rI 
Wrhc;terrl style liyht wdter rttdctoc6 wcrt’ mddt> 111 19’15 kly the II.:; 



Mclbar Regulatory Commission.48’ The moat serious category of 
release through contarnment failure was placed at around 1 in 
l,OOO.OOO years of reactor operation. Post-accident analysis of 
both Harrisburg and Chernobyl a completely different type of 
reactor - have showr\ that in bDth caaea, human operator error was 
the main cause. They occurred after about 2,000 and 4,000 
reactor-years reapectively.43’ The frequencies of such 
occurrences are well nigh impnssiblv to estimate 
probabiliatically. However, a-vailable analyses indicate that 
although the risk of a radioactive release accident is small, it 
ia by no means negligible for reactor operation6 at the present 
time. 

51. The regional health and environment effects of al-r accident 
are largely predictable from radioactive fail-out studies 
following early atomic weapons testing in the atmoauhere and have 
been confirmed in practice foilowing the Chernobyl accident. 
What could not be confidently predicted before Chernobyl were tha 
local effect6 of such an accident. A much clearer picture ia now 
emerging as a result of the experience6 there when a reactor 
exploded, following a series of infringement6 of ,the cfficial 
safety regulations, on 26 Apri! 1986, causing the worst reactor 
accident ever experienced. AR a result, the whole dietrict had 
to be managed on something like a ‘war footing’ and efforts 
resembling a large military 1 peration were needed to contain the 
damage. 

2.4 Rqdioactive Waste DiaPoa_a_l 

52. Civil nuclear energy programmes worldwide have already 
generated many thouaande of tons of spent fuel and high-level 
waste. Many government6 hava embarked on large-scale programme6 
to develop ways of isolating thcae from the biosphere for the 
many hundred6 of thouaande of year6 that they will remain 
hazardously radioactive. 

53. But the problem of nuclear waste disposal remains 
unsolved. Nuclear waste technology haa reached an advanced level 
of sophisticetion.50/ This tschnology has not however been 
fully tested or utilized and pLoblem6 remain about dieposal. 
There is particular concern about future recourse to ocean 
dumping and the diapoaal of contaminated waste in the territories 
of small OK poor atetee that lack the capacity to impL6e strict 
safeguards. There should be a clear presumption that all 
countries that generate nuclear waste diapose of it within their 
own territories or under stri ctly monitored agreement6 btrtween 
atatea. 

3. The Current IntaAnational Situation 

54. During the last 25 ysa’rc, a growing awareness of the 
difficultiee outlined abovtr hA6 resulted in a wide range of 
reactions from technical experta, the public, and qovernmentd. 
Many experts atill feel that SO much can be learned from the 
pKOblem6 experienced up to now. They argue that if the public 
climate allow6 them to eolve the nuclear waste disposal and 
deco~~mieaioning issues and the coat of borrowing money remain6 
reasonably below its 1980-82 peak, in the absence of viable new 
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Today the d66e66ment ot practical consequences can be based 
on practical experience. The coneequences of Chernobyl has 
made Soviet specialists once again pose a question: Is not the 
development of nuclear energy on an industrial scale 
premature? Will it not be fatal to our civilization, to the 
ecosystem of our planet? cjn our planet 60 rich in all sorts of 
energy 6ource6, this queetion can be discussed quite calmly, 
We have a real choice in this, both on a stat” and a 
governmental level. and also on the level of individual6 and 
professionals. 

We must put all our effort6 to improve the technology 
itself, to develop and elahcrate strict standard6 and norms of 
quality, of safety of a technology. We must work for the 
creation of anti-accident centres and centre6 devoting 
themselves to compensating for the lossee to the environment. 
The upgrading of the industrial level of safety and the 
solution of the problem, of the relation6 between man and 
machine would be a lot more natural thing to do than 
concentrating the efforts on only one element of the energy 
structure in the world. This would benefit the whole of 
humanity. 

V. A. Legaeov 
Member, Academy of Sciences of 
the USSR 
WCED Public Hearing 
MO6COW, 8 Dee 1986 

supply alternatives there is no reason why nuclear energy should 
not emerge a6 a strong runner in the 19906. At the other 
extreme, many expert6 t,.ke the view that there are 60 many 
UnSOlVed problem6 and to0 many risk6 for BOCiety t0 Continue With 
a nuclear future. Public reaction6 aIs0 vary. Some countries 
have exhibited little public re..ction, in Other6 there appears to 
be a high level of anxiety that expresses iteelf in anti-nuclear 
result6 in public opinion polls or large anti-nuclear campaigns. 

55. And 60, whilst some state6 still remain nuclear-free, today 
nuclear reactor6 supply about 15 per cent of all the electricity 
generated. Total electricity production worldwide is in turn 
equivalent to around 15 per cent of global primary enercdy 

SuPPlY. Roughly one-quarter of all countrie6 worldwide have 
reactor6. In 1986, there were 366 working and a further 140 
planned,51/ with 10 government6 pOSSe66ing about 90 per Cent Cf 
all installed capacity (more than 5 GW (e)). Of these, there are 

8 with a total capacity of ffiore than 9 GW (e),52/ which 
provided the following percentage6 of electric power ir 1985: 
France, 65; Sweden, 42; Federal Republic of Germany, 31; Japan, 
23; United Kingdom, 19; United States, 16; Canada, 13; and USSR, 
10. According to IAEA, in 1905 there were 55 research reactors 

worldwide, 33 of them in developing countrie6.53/ 

56. NeVeKthele66. there is little doubt that the difficultiee 
referred to above have in one way or another contributed to a 
ncaling back of future nuclear plan6 in soxifi COUntrie6, to a de 

. . . 



facto nuclear pause. In western Europe and North America. which 
today have almost 75 per cerit of current world capacity, nuclear 
provide6 about one-third of the energy that wa6 forecast for it 
10 years ago. Apart from France, Japan, the USSR, and several 
other East European countries that have decided to continue with 
their nuclear programmes, ordering, construction, and licensing 
prospect6 for new reactor6 in many other countries look poor. In 
fact, between 1972 and 1986, earlier global projection6 of 
estimated capacity for the year 2000 have been reVi6ed downward6 
by a factor of nearly seven. Despite this, the growth of nuclear 
at around 15 per cent a yea: over the last 20 year6 is still 
impres6ive.54/ 

57. Following Chernobyl, there were significant Change6 in the 
nuclear stance of certain governments. Several - notably China, 
the Federal Republic of Germany, France, Japan, Poland, United 
Kingdom, United States, and the USSR - have maintained or 
reaffirmed their pro-nuclear policy. Other6 with a ‘no nuclear’ 
or a ‘pha.t)e-out I policy (Australia, Austria, Denmark, Luxembourg, 
New Zealand, Norway, Sweden - and Ireland with an unofficial 
anti-nuclear position) have been joined by Greece and the 
Philippines. Moanwhile, Finland, Italy. the Netherlands, 
Switzerland, and Yugoelavia are re-investigating nuclear safety 
and/or the anti-nuclear arguments, or have introduced legislation 
tying any further growth of nuclear energy and export/import of 
nuclear reactor technology to a satisfactory solution of the 
problem of disposal of radioactive waste6. Several countries 
have been concerned enough to conduct referenda to test public 
opinion regarding nuclear power. 

4 -2 Conclusions and Recommendation6 

58. These national reaction6 indicate that a6 they Continue to 

review and update all the available evidence, government6 tend to 
take up three possible positions: 

* remain non-nuclear and develop other 6ource6 of energy; 
* regard their present nuclear power capacity as neceesary 

during a finite period of transitio,, to safer alternative 
energy 60urce6; or 

l adopt and develop nuclear energy with the conviction that 
the a66OCldted problems and ri6ks can and mu6t. be solvrsd 
wiLh a level of safety that is both nationally dnd 
internalicnally acceptable. 

The discussion in the Commission a160 reflected these tendenciec, 
views, and positions. 

59. But whichever policy is adopted, it is important that the 
vigorous promotion of energy-efficient practice6 in all energy 
sectors and large-scale programmes of research, development, dnd 
demonstration for the safe and environmentally benign u6e of all 
promising energy 6ource6, especially renewable6, be given the 
highe6c priority. 

60. Because of potential transboundary effects, it is essential 
that governments cooperate to develop internationally dqreed 
code6 of practice covering technical, economic, social (including 



health and environmenl aspects), and polll-ical component,s of 
nuclear energy. In particular, internat ional agreement must be 
reached on the following specific items: 

* full governmental ratification of the conventions on 
‘Early Notification of a Nuclear Accident’ (including the 

development of an appropriate surveillance and monitoriny 
system) and on 1As6istance in the Caae ot a Nuclear 
Accident of Radiological Emergency’ a6 recently developed 
by IAEA; 

* emergency responee training - for accident cont.ainment 
and for decontamination and lonq-term clean-up of 
affected sites, personnel, and eco6ystemB; 

* the transboundary movement of all radioactive matur iall:. 
including fuels, spent fuels. and other wastes by ldnd, 
6ea. or air; 

* a code of practice on liability and compensation; 
* standards for operator training and international 

licensing; 
* codes of practice for reactor o]lrration, includiny 

minimum safety-standards; 
* the reporting of routine and accidental discharqes from 

nuclear inetallations; 
l effective, internationally harmonized minimum 

radiological prot ecr ion standards; 
* agreed site selection criteria a6 well d6 con6ulrdtion 

and notification prior to the siting of all majo, civil 
nuclear-related installations; 

l standards for waste repositories; 
* standards for the decontamination and dismantlinq of 

time-expired nuclear reactors; and 
* problem6 posed by the development of nuclear-powered 

shipping. 

61. For many redBonG, especldlly including the failure of the 
nuclear weapons states LO agree on disarmament, the 
Nonproliferation Treaty has not proved to be a sufficient 
instrument to prevent the proliferation of nuclear weapons, which 
still remains a serious danger to world peace. We therefore 
recommend in the strongest terms the COnstrUCtion of dn ef ftlc’t lvt? 

international regime covering all dimensions of the problem. 
Both nllcledr weapons f;t dtes and non nuclear- wedponti t5tat f’fi IitlouI11 

undertake to accept sdf Pgudrds ln dCCOrddflC+? With t tic fit dt llt C’t; Oi 

IAEA. 

h2. Additionally, an international regulatory tunction iti 
required, including inspection of redCtors interr.ationally. ‘I’h 1 t; 
should be quite Beparate from the role of IAEA in promotiny 
nuclear energy. 

63. The generation of nuclear power 16 only just ifiahle 11 
there are sol id solul ion6 to the present ly unsolved protrlc.mt; r (’ 
which it gives rise. The highest prior it y  must be accordr~d to 
reBearch dnd development on environmentdlly sound and 
economically viable alternatives, as well a6 on mf*ans of 
increasing the safety of nuclear enerrjy. 



IV. WOOD FUELS-: THE VANISHING RESOURCE 

64. Seventy per cent of the people in developing countries u6e 
wood and, depending ,-n availability, burn anywhere between an 
ab6@lUte minimum of about 350 kilogramme6 to 2,900 kilogramme6 oC 
dry wood annually, with the average being around 700 kilOgKdmm@6 
per person. 55/ Rural woodfuel supplies appear to be steadily 
colLsp6ing in many developing countries, especially in 
cub-.Sdharan Af c icd . 5b/ At ihe 6ame time, the rapid growth ,‘f 
agriculture, the pace of migration to cities, and the growinq 
number6 of people entering the money economy are placing 
unprecedented pressures on the biOmd66 tti6e57/ and increasing 
the demand for commercial tuels: from wood and charcoal to 
kf!rOee..e, liquid propane, gas, and electricity. To cope wit h 
* his, many developing country government6 have no option but to 
immediately organize their agriculture to produce large 
qcantities cf wood and other plant fuels. 

65. Wood is being collected faster rhan it can regrow in many 
developing Countrie6 that still rely predominantly on biomass 
wood, charcoal, dung, and crop residues - for cooking;, for 
ileb’ing their dwellings, and even for lighting. PA0 est imatel; 
6UCJCJe6t that in 1980, around 1.3 billion people lived in 
woo(J-deficit area6.58/ If  this population-driven 
overharvesting continue6 at present rates, by the year 2000 some 
2.4 billion people may be living in area6 where wood is ‘acutely 
6carcc or ha6 to be obtained elsewhere’. These tiyures reveal 
great human hardship. Precise data on supplies are unavailable 
becau6e much of the wood is not commercially traded but. collectr~~i 
b;,r the u6er6, principally women and children. Hut there is no 
doubt that millions are hard put to find substitufr? fuels, dnrl 
their number6 are grnwinq. 

66. The fuelwood crisis and deforestation - although reldted 
are not the 6ame problems. Wood fLe16 destined f?r urban and 
industria! con6umer6 do terrJ to come from forests. Hut only d 
small proportion of that used by the rural poor Comras from 
fQCe6t6. Even in the6e ca6e6, vi 11 cyers r-art-ly chop dow,~ t 1’tapG; 
most collect dead branches or (‘ut them from treCF;.$“/ 

67. When fuelwood i6 in short supply, people normally 
eco?omize; when it is no longer available, rural pc*ople are 
forced to burn 6uch fuel6 d6 cow dung, crop stems dnd bucks, dnd 
weed6. Often this dues no harm, since wd6te product6 6uch a6 
CottOr stalks are Used. But the burning of dung dnd certain crop 
residues may in 6ome ca6e6 rob the soil of needed nutrientc. 
Eventually extreme fuel 6hc rtages can reduce the number of cooked 
meal6 and 6horten the cooking time, which incredses 
ma lnour isbaent . 

68. Many urban people rely on wood, and most of thie is 
purchased. Recently, a6 thz price of wood fuel6 ha; been rising, 
poor families hdVe been oblig.td to spend increasing proportion6 
of their income on wood. In Addis Ababa dnd Maputo, families may 
6 2nd a third to half of their income6 this ~,y.~!)’ Much work 



-- ,-__-_.. - 
Fuelwood and charcoal dre, and will remaili. the major 

6ource6 of energy for the great majority of rural people in 
developing countries. The removal of trees in both semiarid 
and humid land in I,!rican countries is a relsult to a largti 
extent of increasirq energy needs from an increasing 

’ population, both rural and urban. The mo6L visible results are 

I. 

desertificdtion, 6Oii erosion, and general environmental 
degradation. 

The reaeons behind theoe disappointment.6 are many, but a 
central cause is undoubtedly a singular focus on tree6 a6 the 
object of attention,, rather than people. Forestry mu6t enlarge 
it6 horizons: beyond tree6 _ to the people who must exploit 
t hem. 

Hutger Engelhard 
Ijei jer Institute’6 Centre for 
Energy and Development in Africa 
WCED Pu jic Hearing 
Nairobi, 23 Sept 1986 

__ ..-- - _ -------- “-- ----.- -- -J 

ha6 t,een done over the past 10 year6 to develop fuel-efficient 
St @Vl’6) and 6ome of these new models u6e 30- 50 per Cent less 
fuel * These, a6 well a6 aluminium cooklnrl pot6 and pressure 
cookers that also u6e much le66 fuel, should be made more widely 
available in urban area6. 

bV. charcoal 16 d, more convenient, cleaner fuel than wood, and 
I - F q,moke cdu6e6 lest? eye irritation and respiratory trouble than 

wood smoke. 61/ Hut the usual method6 for making it waste 
t*fAmendouc quantities of wood. Defcrestatior, r;:cc around cities 
r(jilld 11e yrrat ly reduced if more eff iclent c!iarcoal-mc!king 
7 cc tin i que6 , such d6 brick or metal kill,;, were introduced. 

.I 3 * Commerrial fore6try operation6 are rdrely effective in 
providing fuelwood in rural areas. but t.hey help to meet urban 
Ind indjl6trial needs. Commercictl farm forestry, or, on a larger 

r-pale, dedicdted energy plantations, can be viable enterprises. 
Green belt6 round large urban area6 can also provide wood fuelr 
1 or the urt)an Con6umer6, and such an urban green zone brings 
ot.her environmental amenities. Some iron dnd steel indu6trie6 in 
developinq countries are based on charcoal produced from wood in 
!+uCh dedicated energy plantations. Unfortunately, mo6t still 
drdw their wood supplieS from native forests, without 
reforestat ion. Of ten, especially in the initial stages, fisca! 
and tax incentive6 are necessary to get planting prnjects going. 
Later these can be tied to 6ucce66 rate6 for tree growth, and carr 
eventually be phased out. In urban areas, there are also gooi 
prospects for increasing the supplies of alternative energy 
6ource6. 6l!ch a6 electricity, liquid propane gas, kerosene, dnd 
coal. 

7 1 . The6e strategies, however, will not be able to help most 
rural people, particularly the poor, who collec: their wood. For 
them wood is a ‘free gcod’ until the last available tree is cut 
down. Rural area6 require totally different strziegies. Given 
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the basic need for clomostic fuel, and the few substitutes 
available, it seems that the only way out of this problem in the 
short and medium term is to treat fuelwood like food and grow it 
as a subsistence crop. This is best done through employing 
various agroforestry tsChniqU06, 6ome of which have, irr fact, 
been used for generations. (See Chapter 5. ) 

72. But in most rural areas, simply growing more tree6 doe6 nor 
necessarily solve the problem. In some districts where there ,are 
many trees, fuelwood i6 not available to t.hose who need it. The 
trees may be owned by only a few people. Or tradition may 

dictate that women play no role in the cash economy arid cannot 
buy or sell wood.62’ The communities concerned wi 11 have to 
work out local solutions to these problems. But such loca! 
issues mean that governments and ald and development 
organizations that want. to help the fuciwood situation in 
developing countries will have to work harder to understand the 
role fuelwood plays in rural araas, and the sot-id1 relations 
governing its production and use. 

V. RENEWABLE ENERGY: THE UNTAPPED POTENTIAL __ -.--.- 

73. Renewable energy sources could in theory provide 10-13TW 
annually - equal to current global energy consumption.63/ 
Today they provide about 2TW annually, about 21 per cent of the 
energy consumed worldwide, of which 15 per cent is biOmds6 and 6 
per cent hydropower. However, most of the biomass is in the form 
of fuelwood and agricultural and animal wastes. As noted above, 
fuelwood can no longer be thought of as a ‘renewable’ resource in 
many areas, because consumption ratef have overtaken sustaindble 
yields. 

74 I Although worldwide reliance on d;l these sources has been 
growing by more than 10 per cent a yesr since the late 19706, it 
will be some time before they make up a substantial portion of 
the world’s energy budget. Renewable energy systems are still in 
a relatively primitive stags of development. But they offer the 

world potentially huge primary energy sources, sustainable in 
perpetuity and available in une term or another to every naLioh 
on Earth. But it. will require a substantial atld sustained 
commitment to further research dnd developmt?nt if thci r pc.tent ial 
is to be realized. 

75. Wood as a renewable energy source ifi U6Ud lly t houqht of as 
naturally occurring trees and shrubs harvested for local dome6t ic 

u6e. Wood, however, is becoming an it!?ortant feedstock, 
specially grown for advanced energy coirvercion processes in 
developing as well as industrial countries tor the product ion 
of process heat, electricity, and potent ially for otht?r tuels, 

such as combustible gases and 1,iquids. 

76. Hydropower, second to wood among the rpnewable6, nas beb,;l 
expanding at nearly 4 per cent annually. Al though hundred6 of 

thousand6 of megawatts of hydropower have been harnr!f;tif!tI 
throughout the world, the remaining potent ial 16 huqt1.64/ In 

A 



In the choice of L~~OUKCBB to be utilized we should not 
6tafe at renewable reeourcea of energy blindly, WQ ehould not 
blow it out of proportion, we should not promote it for the 
rake of the environment per 68. Instead we should develop and 
utilize all reeource6 available, renewable BOUKCOB of energy 
included, as a long-term endeavour requi.:ing a continuoue and 
euetained effort that will not be subject to short-term 
economic fluctuations, in order that we, in Indonesia, will 
achieve a successful and orderly transition to a more 
diversified and balanced structure of energy supply and 
environmentally sound energy supply system, which is the 
ultimate goal of our policy. 

Speaker from the floor 
UCED Public Hear inge 
Jakarta, 26 March 1985 

neighbouring developing countriee. interstate cooperation in 
hydropower development could revolutionize eupply potential, 
especially in Africa. 

77. Solar energy u6e is emall globally, but it ia beginning to 
aaeune an important place in the energy consumption pattern6 of 
some countriee. Solar water and household heating ir widelrpread 
in many part6 of Australia, Greece, and the Middle East. A 
number of Eaet European and developing countries have active 
solar energy programmes, and the United State6 and Japan eupport 
solar sales of several hundred million dollars a year. With 
constantly improving eolat thermal and solar electric 
technologies, it ie likely that their contribution will increase 
eubetantially. The cost of photovoltaic equipment has fallen 
from around $500-600 per peak watt to $5 and ie approaching the 
$1-2 level where It can compete with conventional electricity 
production.65/ But even at $5 per peak watt, it still provide6 
electricity to remote place6 more cheaply than building power 
linee. 

78 Wind power has been ueed for centuries - mainly for pumping 
water. Recently it6 use ha6 been growing rapidly in regions euch 
a6 California and Scar.dinavia. In these case6 the wind turbine6 
are used to generate electricity for the local electricity grid. 
The coets of wind-generated electricity, which benefited 
initially from subetantial tax incentives, have fallen 
dramatically in California in the last five year6 and may 
poesibl 

i 
be competitive with other power generated there within a 

decade. 61 Many countries have successful but emall wind 
programmes, but the untapped potential is still high. 

79. The fuel alcohol programme in Brazil produced about 10 
billion litre6 of ethanol from sugar-cane in 1984 and replaced 
about 60 per cent of the gasolene that would have been 
required.S7/ The cost has been estimated at $50-60 per barrel 
of ga 3o’lene replaced. When 6Ub6idie6 are removed, and a true 
excharlge rate is Used, this is competitive at 1981 01 prices. 



With present lower 011 prices. the pr ogr amme has become 
uneconomical. But it saves the nation hard currency, and it 
provides the additional benefits of rural development, employment 
generation, increased self-reliance, and reduced vulnerability to 
crises in the world oil markets. 

80. The use of geothermal energy, from natural underground heat 
sources, has been increasing at more than 15 per cent per year in 
both industrial and developing countries. The experience gained 
during the paet decades could provide the basis for ir major 
expansion of geothermal- capacity.6a/ By contratzt, technologies 
for low-grade heat via heat pump6 or from solar ponds and ocean 
thermal gradients are promising but still mostly at the research 
and development 6 tage. 

81. These energy source6 are not without their health and 
envlronment risks. Although they rang@ from rather trivial to very 
serious problems, public reaction6 to them are not necessarily in 
proportion to the damage sustained. For instance, some of the 
commonest difficulties with solar energy are, somewhat 
surprisingly, the injuries from roof falls during solar thermal 
maintenance and the nuirance of sun-glare off their glass 
surfaces. Or a modern wind turbine can be a significant noise 
nUiEdnCe to people living nearby. Yet, these apparently small 
problems often arouse very Strong public reactions. 

02. But these are still minor issues compared with the ecosystem 
destruction dt hydropower sites of the uprooting of homesteads in 
the areas to be flooded, 18 well as the health risks from toxic 
gases generdted by rotting submerged vegetation and soils, or from 
waterborne diseases such as schistosomiasis (snail fever). 
Hydrodams also act a6 an important barrier to fish migration and 
frequently to the movement of land animals. Perhaps the worst 
problem they pose is the danger of catastrophic rupture of the 
dam-wall and the sweeping awsy or flooding of human settlements 
downstream - at)ut once a year somewhere in the world. This risk 

is small but not insignificant. 

83. One cf the most widespread chronic problem6 is the eye and 
lung irritdtion CdUBed by woodsmoke in developing countries. When 
agricultural wastes are burned, pesticide residues inhaled from the 
dusts or smoke of the crop material can be a health problem. 
Modern biofuel liquids hdVe their own special hazards. Apart from 
competing with food crops for good agricultural land, their 
production generates large quantities of organic waste effluent, 
which if not used as d fertilizer cdn cause serious water 
pollution. Such fuels, particularly methanol, may produce irritprnt 
or toxic combustion products. All these dnd many other problems, 
both large and small, will increase as renewable nnergy systems are 
developed. 

84. Host renewable energy eystems operate best at small to medium 
scales, ideally suited for rurdl and suburban applications. They 
are also generally labour-intensive, which should be an added 
benefit where there ir surplus labour. They are less susceptible 
than fossil fuels to wild price fluctuations and foreign exchange 
costs. Host couIltrie6 hdVe some renewable resources, dnd their Use 
ran help nations move towards self-reliance. 
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85. 7’he need for a eteady transition to a broader and more 
sustainable mix of energy soutceB is beginning to become 

accepted. Renewable energy sources could contribute 
substantially to this, particularly with new and improved 
t,echnologies, but their development will depend in the short run 
on the reduction of removal of certain economic and institutional 
constraints to their use. These are formidable in maoy 
countries. The high level of hidden subsidies for conventional 
fuels built into the legislative and energy programme6 of most 
countriee distort6 choices against renewable6 in research and 
development, depletion allowances, tax write-offs, and direct 
support of consumer prices. Countries should undertake a full 
examination of all subsidies and other forms of support to 
various sources of energy and remove those that are not clearly 
justified. 

86. Although the eituation is changing rapidly in Borne 
juriadictione, electrical utilities in most have a supply 
monopoly on generation that allows theru to arrange pricing 
policies that discriminate againet other, usually small, 
6UpplieK6.6g’ In some COUntrie6 a relaxation Of this COntfOl, 
requiring utilities to accept power generated by industry, small 
6yStem6, and individuals, ha6 created opportunities for the 
development of renewables. Beyond that. requiring utilities to 
adopt an end-use approach in planning, financing, developing, and 
marketing energy can open the door to a wide range of 
energy-saving measure8 as well as renewables. 

87. Renewable energy source8 require a much higher priority in 
national energy programmes. Research, development, and 
demonstration projects should command funding necessary to eneure 
their rapid development and demonstration. With a potential of 
low OK 60, even if 3-4TW were Ksalized, it would make a crucial 
difference to future primdry supply, especially in developing 
countries, where the background Condition6 exist for the 6ucce86 
of renewables. The technoloyical Challenge6 of renewable6 are 
minor compared with the challenge of creating the social and 
institutional frameWOrk6 that w!ll ease these 6ource6 into energy 

Supply 8yStem6. 

86. The Commission believe6 that every effort ehould be made to 
develop the potential for renewable energy, which should fotrr the 
foundation of the global energy structure during the 216t 
Century. A much more concerted effort uust be mounted if this 

potential is to be realized. But a major programme of renewable 
energy development will i Jolve large caste and high KiSk6, 

particularly massive-scale eolar and biomass industries. 
Developing countriecr lack the resources to finance all but a 
small fraction of thi6 cost although they will be important user6 
and possibly even exporters. Large-scale financial and technical 
aesietance will therefore be required. 

VI. ENERGY EFFICIENCY: MAINTAINING -THE MOMENTUM 

89. Given the above analysis, the Commission believe6 that 
energy efficiency ehould be the cutting edge of national energy 

/ . . . 



polir:iro for sustainable development. Impressive gain6 in energy 
efT;iciency have been made since the first oil price shock in the 
19766. During the past 13 years, many industrial countries saw 
the energy content of growth fall significantly as a result of 
increases in energy efficiency averaging 1.7 per cent annually 
between 1973 and 1983. 70/ And this energy efficiency solution 
CO8ts ldS6, by savings made on the extra primary supplies 
requited to run traditional equipment. 

90. Tho cost-effectiveness of ‘efficiency’ as the most 
environmentally benign lsource’ of energy is well established. 
The energy consumption per unit of output from the mcst efficient 
processes and technologies is one-third to less than one-half 
that of typically available equipment.71/ 

91. This is true appliances for coqking. lightirg and 
refrigeration, and space cooling and heating - needs that are 
growing rapidly in most countries and putzing seSVere pressures on 
tha available supply systems. It is also true of agricultural 
cultivation and irrigation systems, of the automobile, and of 
many industrial processes and equipment. 

92. Oiven the large disproportion in per capita energy 
consumption between developed and developing countries in 
general, it is clear that the scope and need for energy saving is 
potentially much higher in industrial than in developing 
countries. Nonetheless, energy efficiency io important 
everywhere. The cement factory, automobile, or irrigation pump 
in a poor country is fundamentally no different from its 
equivalent in the rich world. In both, there is roughly the same 
scope for reducing the energy consumption or peak power demand of 
these devicea without loss of output or welfare. But poor 
countrier will gain much more from such reductions. 

93. The woman who cooks in an earthen pot over an open fife 
urn.6 perhaps eight times more energy than an affluent neighbour 
with a gar stove and aluminium pans. The poor vho light their 
homes with a wick dipped in a jar of kerosene get one-fiftieth of 
the illumination of a loo-watt electric bulb, but use just as 
much energy. These examples illustrate the tragic paradox of 
poverty. For the poor, the shottage of mcney is a greater 
limitation than the shortage of energy. They are forced to u6e 
‘free’ fuels and inefficient equipment because they do not have 
the cash OK savings to purchase energy-efficient fuels and 
end-use devices. Consequently, collectively they pay much more 
for a unit of delivered energy services. 

94. In most cases, investments in improved end-use technologies 
save money over time through lowered energy-supply need6 The 
costs of improving the end-use equipment is frequently much less 
than the cost of building more primary supply capacity. In 
Brazil, for example, it has been shown that for a discounted, 
total investment of $4 billion in more efficient end-use 
technologies (such as more efficient rertigerators, 
street-lighting, or motors) it vould be feasible to defer 
construction of 21 gigawatts of new electrical supply capacity, 
corresponding to a discounted capital savings for new supplie6 of 
$19 billion in the period 1986 to 2000.72/ 



We must change our attitude toward6 consumption good6 in 
developed countries and we must create technological advance6 
that will allow us to carry on economic development using lees 
energy. k;e must aek ourselves can we eolve the problem6 of 
underdevelopment without using or increasing the tremendous 
amount of energy used by the68 countries. 

The idea that developing countries u6e very little energy 
is an incorrect idea. We find that the poorest countrier of 
all have a different problem; their problem ie inefficient u6e 
of energy. Wedium countries such a6 Brazil use more efficient 
and modern 6oufce6 of fuel. The great hope for these countries 
is that the future will be built not based on technologies of 
the past, but ueing advanced technology. This will allow them 
to leap forward in relation to countries that are already 
developed. 

Joee Goldemberg 
President, Companhia Energetica 
de Sao Paula 
WCED Public Hearing 
Brasilia, 30 ot-t 1985 

95. There are many example6 of successful energy efficiency 
programmes in industrial countriee. The many methods used 
succestiully tc increase awareness include information campaigns 
in the media, technical press, and echools; demonetrations of 
succ(!nRful practice6 and technologies; free energy audits; energy 
‘labelling’ of appliances; and training in energy-saving 
techniques. Theee should be quickly and widely extended. 
Industrialized countries account for such a large proportion of 
glob11 energy consumption that even small gain6 in efficiency can 
have a substantial impazt on conserving reserves and reducing the 
pollution load on the biosphere. It is particularly important 
tnat consumerf3, especially large commercial and industrial 
agencies, obtain professional audit6 of their energy u6e. This 
kind of energy ‘book-keeping’ will readily identify those places 
in their consumption patterns where significant savings can be 
mdde. 

96. Energy pricing policies play a critical rale in stimulating 
efficiency. At present, they sometimes include subsidies and 
seldom reflect the real costs of producing or importing the 
energy. particularly when exchange rate6 are undervalued. Very 
rarely do they reflect the external damage costs to health, 
property. and the environment. Countries should evaluate all 
hidden and overt subeidies to see how far real energy cost6 can 
be passed on to the consumer. The true economic pricing of 
energy - with safeguard6 for the very poor - need6 to be extended 
in all countries. large numbers of countries both industrial and 
developing are already adopting such policies. 

97. Developing countries face particular constraints in saving 
energy. Foreign exchange difficulties can make it hard to 
purchase efficient but costly energy conversion and end-use 
devices. Energy can often be saved cost-effectively by 



fine-tuning already functioning syotems.73; But government6 
ar.d aid agencies may find it less attractive to fund such 
measure6 than to invest in new, large-scale energy supply 
hardware that is perceived as a more tangible symbol of prcgress. 

98. The manufacture, import, or sale of equipment conforniing to 
mandatory minimal energy consumption or efficiency standards is 
one of the mo8t powerful and effective tools in promoting energy 
efficiency and producing predictable savings. International 
cooperation may be required when sucn equipment is traded from 
nation to nation. Countries and appropriate regional 
organizations should introduce and extend increasingly strict 
efficiency standard6 for equipment and mandatory labelling of 
appliances. 

99. !4any energy efficieilcy measures cost nothing to implement. 
But where investments are needed, thsy are frequently a barrier 
to poor household6 and rcall-scale coneumers, even when pay-back 
times are short. In thele latter caoms, Special emall loan or 
hire-purchase arrangement 3 are helpful. Where investment cost6 
are not insurmountable, there are many possible mechar.ieme for 
redl,cing or sprording the initial inveetment, 6uch a6 loans with 
favourable repayment periods and ‘Invisible’ mOa6ureS such a6 
leans repaid by topping up th= neb, reduced energy hilL6 to the 
pte-conservation levels. 

100. Transport has a particularly important place in national 
energy and development planning. It is a major consumer of oil, 
accounting for SO-60 ef cent of total petroleum u6e in most 
developing countries. ? 41 It i6 often a major 6ource of local 
air pollution and regional acidification of the environment in 
industrial and developing countries. Vehiclt, markets will grow 
much more rapidly in developing countries, adding greatly to 
urban air pollution, which in many cities already exceeds 
international norms. Unless strong action is taken, aiF 
pollution could become a major factor limiting indU6trial 
development in many Third World cities. 

101. In the absence of hi*her fuel prices, mandatory Ptandatrl6 
providing for a staady increase in fuel economy may be 
necessary. Either way, the potential for 6Ub6tdntidl future 
gain6 in fuel economy is ecorm(il6. It momentur:, ca ’ be 
maintained, the current average fuel consumption of approximately 
10 litres per 100 kilometres in the fleet of Vehicle6 in use in 
industrial countries could be cut in half by the turn of the 
centurv.75/ 

102. A key issue is how developing countries can rapidly improve 
the fuel economy of their vtihicler when these are, on average, 
ured for twice as long those a6 !n industrial countriecr, cutting 
rater of renewal and improvemen- in half. Licensing tind import 
agreements should be reviewed to chaute acces6 to the best 
available fuel efficient designs and production proceeees. 
Another important fuel-saving strategy especially in tha growing 
cities of developing countries is the organizing of carefully 
planned public transport systems. 



10-i. Industry dCCOUI116 f OK 40 60 per cent of all energy consumed 
in industrial countries and lo-40 per cent in developing 
countries. (See Chapter 8.1 There has been significant 
improvement in the energy efficiency of production equipment. 
ptoceeses, and products. In developing countries, energy savings 
of as much a6 20-30 per cent could be achieved by such skilful 
management of induetrial development. 

104. Agriculture worldwide ia only a modest energy consumer, 
accounting for about 3.5 per cent of commercial energy u8e in the 
industrial countries and 4.5 per cent in developing countries a8 
a whole.76/ A strategy to double food production in the Third 
World through increases in fertilizers, irrigation, and 
mechanization would add 140 million ton8 of oil equivalent to 
their agricultural energy u8e. This is only Borne 5 per cent of 
preeent world energy consumption and almost certainly a emall 
part of the energy that could be *,aved in other sectors in the 
developing world through appropriate efficiency measuree.77/ 

105. Buildings offer enormous scope for energy ravingr, and 
perhaps the mo8t widely understood ways of increreing energy 
efficiency are in the home and workplace. Buildings in the 
tropics are now commonly designed to avoid as much direct rolar 
heating a8 possible by having very narrow east- and west-facing 
walls, but with long side8 facing north and south and protected 
from the overhead sun by recessed windowe or wide sills. 

106. An important method of heating building6 ie by hot water 
producgd during electricity production and piped around whole 
districts, providing both heat and hot water. This extremely 
efficient use of fossil fuels demands a coordination of energy 
supply with local physical planning, which few countrior are 
institutionally equipped to handle.Te/ Where it has been 
eucceeeful, there has ueually been local authority involvement in 
or control of regional energy-services boarde, such as in 
Scandinavia and the USSR. Given the development of there or 
similar institutional arrangements. the cogeneration of heat and 
electricity could revolutionize the energy efficiency of 
building6 worldwide. 

VI I ENERGY CONSERVATION MEASURES --I---,--- --.--- - 

107. There ie general sgraement that the efficiency gainR 
achieved by some industrialized countriee over the past 13 yeare 
were driven largely by higher energy pricee, triggered by higher 
oil pri,cee, Prior to the recent fall in oil prices, enorgy 
efficiency was growing at a rate of 2.0 per cent annually in none 
countriee, having increased gradually year by year.7g’ 

108, It ir doubtful whether such eteady improvements can be 
maintained and extended if energy pricelr are held below the level 
needed to encourage the design and adoption of more 
energy-efficient homer, industrial proceaser, and transportation 
vehicles. The level required will vary greatly within and 
between countries, depending on a wide range of factors. But 
whatever it ie, it should be maintained. In volatile energy 
marketa, the question ie how. 



109. Nstions intervene in the ‘market price’ of energy in a 
variety of ways. Domestic taxes (or subsidies) on electrical 
power rates. oil, gas and other fuel6 are most common. They vary 
greatly between and even within countries where different states, 
provinces. and sometime6 even municipalities have the right to 
add their own tax. Although taxes on energy have seldom been 
levied to encourage the design and adoption of efficiency 
measures, they can have that result if they cau6e energy price6 
to rise beyond a certain level a level that varies greatly 
among jUriSdiCtiOn6. 

110. Some nation6 also maintain higher- than.-mdrk/!t price6 on 
energy through duties on imported electricity. fuel, and fuel 
prOdUCt6. Others have negotiated bl lateral pricing arrangement6 
with Oil and gas producer6 in which they 6tdbiliZe price6 for a 
period of time. 

111. In most countries, the price of Oil eventually determine6 
the pKiCe of alternative fuels. Extreme fluctuations in oil 
prices, such a6 the world ha6 experienced recently, endanger 
program.nes to encourage conservation. Many poei t ive energ. 
development6 worldwide that made 6en6e with oil above $25 per 
bsrrel, are harder to justify at lower pricee. Investments in 
renewablee, energy-efficient industridl processes, transport 
Vehicles, and energy-services may be reduced. Mo6t are needed to 
ease the transition to a safer and more sustainable energy future 
beyond thi6 century. This goal requires a long, uninterrupted 
effort to succeed. 

112. Given the importance of oil prices on international energy 
policy, the Commission recommend6 that new mechanisms for 
encouraging dialogue between consumers and producer6 be explored. 

113. If the recent momentum behind annual gains in energy 
efficiency ie to be maintained and extended, government6 need to 
make it an explicit goal of their policies for energy pricing to 
consumerr3. Pri.ces needed to encourage the ddoption of 
energy-saving mea6ure6 may be achieved by any of the ,‘t)ove mean6 
or by other means. Al though t he Commission expresses no 

preference, ‘cons~rvdt ion yr icing requires that governments take 
d long-term view in weighing the cost 6 drill benefit.6 of the 
various mea6ure6. They need to uyercjte! over extended ppt iodt;. 
dampening wild fluctuations in the pr ire of prlmarlr enerqy, whirh 
can impair progress t awards energy ConGerva t ion. 

VI I I CONCLUS ION ---1...---- --- 

114 * It is clear that a low eflcrgy pdth is the best way toward6 
a sustainable future. But give!) ef f  icierit and productive ut;e6 of 
primary energy, this need not mean a 6liOrtdge Of e66etltidl energy 
services. Within the next 50 years, nation6 have the opportunity 
to produce the same level6 of energy services with ac; little a6 
half the primary SUpply CdKKent.ly consumed. This requl re6 
profound 6trUCtUrdl Chdnge6 in socio economic and in6t i t ut ional 

arrangement6 and is an important challenge to glot)aI Fio(‘lf’ty. 
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115. More importantly. it will buy the time r.eeded to mount 
major programmes on sustainable forms cf renewable energy, and 50 
begin the transition to a safer, more sust3,~:Iable energy era. 
The development of renewable 5ources will depend in part on a 
rational approach to energy pricing to secure a stable matrix for 
such progrems. Both the routine practice of efficient energy use 
and the development of renewable5 will help take pressure off 
traditional fuels, which are most needed fo enable developing 
countries to realize their growth potentizl worldwide. 

116. Energy is not 60 much a single product as a mix of products 
and service6, a mix upon which the welfare 0’ individuals, the 
sustainable development of nations, and the life-supporting 
capabilities of the global ecoc:Fstem depend. In the past, thie 
mix has been allowed to flow togeTher haphazardly, the 
proportions dictated by short-term pressures on and short-term 
goals of governments. institutions. and companies. Energy is too 
important for its development to continue in such a random 
manner. A safe, environmentally. sound. and economically viable 
energy pathway that will sustain human progress into the distant 
future is clearly imperative. Et is also possible. But it will 
require new dimension6 of political will and institutional 
cooperation to achieve it. 
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INDUSTRY: PRODUCING MORE WITH LESS 

1. Induatry ir central to the economies of modern rociotier 
and an indimponmable motor of growth. It it3 earential to 
developing countrirs. to widtrn their development baae and meet 
growing needa. And though industrialized countries are arid to 
be. moving into a post-industrial, information-based era, this 
Shift must be powered by a continuing flow of wealth from 
indrnatry . 11 

2. Many eesential human need8 can be met only through goods 
and aervicea provided by induetry. The production of food 
roquirem incrraring amounts of agrochemicale and machinery. 
i3eyond thir , the producta of indulrtry form the material baaim of 
contemporary rtandardr of living. Thue all nation6 require and 
rightly aspire to afficient indurtrial brees to meet changing 
needs. 

3. Induetry extracts materialc from the natural resource base 
and inrerta both products and pollution into the human 
environment. It haa the power to enhance or degrade the 
environment; it invariably doee both. (See Chapter 2 for a 
discuoeion of the concept of sustainable development within the 
cont6xt of induetry and resource use.) 

. INDUSTRIAL GROWTH-AND ITS IMPACT I 

4. A0 recently a6 1950, the world manufactured only 
one-seventh of the gooda it doer today, and produced only 
one-third of the minerals. Industrial production grew most 
rapidly between 1950 and 1973, with a 7 per cent annual growth !;I 
manufacturing and a 5 per cent growth in mining. Since then 
growth rate6 have slowed, to about 3 per cel,t yearly between 19’13 
altd 19H5 in manufacturinq and virtually zero growth in 
mininq. 2’ 

5. That ear 1 ier , rapid growth In production WdI3 reflected in 
the lieing importance of manufacturing in the economies of 
virtually all countries. By 1982, the relative share of value 
added to gross domestic product by manufacturing (the 
‘manufacturing value added’, or KVA) ranged from 19 per cent in 
developing countries aft a whole to 27 per cent in industrialized 
market economieil and 51 per cent of net material product in 
centrally planned economies. (See ?‘abl~* 8 1. ) If the ext ractivr 
industries are taken into ~ccounl , the share is even hiyher 

. . . 



TABLE 8-l 

Share of Manufacturing Value Added in GDP, 
by Economic Grouping and Incmne Group 

QUR of co\anLbLne l?dQ 1970 1980 1902 

(per cent) 
Doveloping Countriee 14.2 16.6 19.0 19.0 

Low income 11.2 13.8 15.0 15.0 
Lower-middle income 11.0 13.5 16.4 16.6 
Intermediate income 10.6 14.4 17.1 17.6 
Upper-middle income 19.4 21.6 24.1 23.3 
High income 17.2 16.2 17.2 17.9 

Developed Market Economies 25.6 26.3 27.9 27.1 

Centrally Planrled Economirs* 32.0 42.4 50.5 50.8 

- 

l Figures rrfer to the share of manufacturing value added 
(eetimated) in net naaterial product. Data are at constant 
(1975) prices. 

y%zi uNIDOa 
. World Indurtcv A , Statieucal Roviey 190s 

: 1966). 

1. The Chenqina Stcucture of Wotld Induetu 

6. In recent years, the trend of the 19506 and 1960s has been 
reversed: Manufacturing hae declined in importance relative to 
other sector6 of the economy. In many countries, this decline 
has been in progress since 1973. It is most noticeable in the 
case of industrial market economies, but the share of KVA in~GDP 
has also declined in nearly half the 95 developing countries 
surveyed by UNIDO. 3/ This llay reflect the growing interaction 
between indp,6try and all fields of science and technology and the 
increasing integration of industry and services. aa well as 
indU6try’S -ability to produce more with less. 

7. The relative importance of industry as an employer has been 
declining for some time in developed countries. But the shift in 
jobs towards the service sector has accelerated sharply over the 
past 15 years with the increasing adoption of new processes and 
technologies. Economists continue to argue over whether the 
advent of an information-based economy will further depress 
employment in industry of will expand job opportunities 
overall.4/ 

8. Most developing countries started ai independence with 
virtually no modern industry. Then during the 19606 and 1970s 
their industrial production, employment, and trade consistently 

. . 



grow faster than these sectors in developed market economies. By 
1984, developing countries accounted for 11.6 per cent of world 
MVA (still well short of the ‘Lima target’ of 25 per cent adopted 
by UNIDO in 1975). The centrally planned economies of Eastern 
Europe had raised their share of world MVA from 15.2 per cent in 
1963 to 24.9 per cent in 1964,s’ 

9. The international trade in manufactured goods, which has 
consistently grown faster than ha6 world manufacturiny output, is 
one of the factors underlying the changing geography of 
industrialization. Many developing nations, particularly newly 
industrialised countries (NICs). have shared in this growth and 
made spectacular progress in industrialization. Taking the Third 
World a6 a whole, export6 of manufactured qOOd6 have grown 
steadily relative to primary exports, rising from 13.3 per cent 
of their total non-oil exporte in 1960 to 54.7 per cent in 1982. 
(See Table 8-2. ) 

10. In general, developing-country industrial production is 
diversifying and moving into more capital- intensive areas such as 
metal products, chemicals, machinery, and equipment. And heavy 
industries, traditionally the most polluting, have been growing 
in relation to light industries. At the same time, the share of 
industries involved in food products, and to a lescer extent in 
textiles and clothing, has fallen significantly. 

2. Environmental Decline and Response 

11: Industry and its product6 have an impact on tne natural 
re60, :ce base of civilization through the entire cycle of raw 
materials exploration and extraction, transformation into 
products, energy consumption, waste generation, and the use and 
disposal of product6 by consumers. Theee impacts may be 
positive. enhancing the quality of a resource or extending its 
uses. Or they may be negative, a6 a result of process and 
product pollution and of depletion or degradation of re6ources. 

12. The negative environmental impacts of industrial activity 
were initially perceived a6 localized problems of air, water, and 
land pollution. Industrial expansion following the Second World 
War took place without much awareness of the environment and 
brought with it a rapid rise in pollution, symbol ized by the Los 
Angeles smog; the proclaimed ‘death’ of Lake Erie; the 
progressive pollution of major rivers like the Meuse, F:!be, and 
Rhine; and chemical poisoning by mercury in Minamata. These 
problems have also been found in many part6 of the Third World a6 
industrial growth, urbanitation, and the u6e of automobile6 
spread. 6/ 

13. Public concern grev rapidly and forced a broad debate on 
environment conservation and economic growth. The possibility 
that the process of industrial growtl~ would run into material 
resource constraints became an important theme in this debate. 
Aithough non-renewable resources are by definition exhaustible, 
recent assessments suggest that few minerals are likely to run 
out in the near future. 
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TABLE 8-2 

Composition of the Merchandise Trade of Developing Countries 

Item 
ExDorts InDOKtR 

1960 1970 1980 1902 1960 1970 1980 1982 

(billions of dollars) 
Primary 
Commodities 

Non-oil 
Petroleum 

Manufactures 
Total 
Total Non-oil 

Primary 
Commodities 
Including Oil 
Non-oil 
Petroleum 

Manufactures 

Primary 
Commodities 
(Non-oil) 
Manufacture6 

25 45 452 369 11 17 166 166 
17 27 107 93 e 12 79 73 

8 18 345 277 3 5 87 92 
3 9 101 11.2 17 39 280 296 

27 55 553 481 28 56 454 462 
20 36 208 204 25 51 367 370 

(par cent 1 

90.4 02.6 81.8 76.0 
62.3 49.2 19.4 19.2 
28.1 33.4 62.4 57.5 

9.6 17.4 18.1 23.2 

Share in Non-oil 
EXPOrti 

86.7 73.9 51.6 45.3 32.7 23.7 21.6 19.0 
13.3 26.1 48.4 54.7 68. 3 76.3 70.4 80.2 

38.0 30.1 36.6 35.9 
28.4 21.7 17.5 15.9 
10.4 8.4 19.1 20.0 
61.2 69.9 63.4 64.1 

Share in Non-oil 
ImRorrs 

Source: UNIDO, Jnduetry in a# World (New York: 1983); for 
1982, WED estimates baeed on UF, J903 International Tr& 
Statistice Yearbook. Vol. 1 (New York: 1985). 

--^_I_ _ - - - -  - .  

14. By the late 19608, growing awacene86 and public concern led 
to action by governments and industry in both industrial and some 
developing countries. Environmental protection and resource 
conservation policies and programmee were eBtdbliBhed, along wit11 
agencies to adminietetr them. Initially policies focueed on 
regulatory mcasure8 aimed at reducing emiesions. Later a range 
of economic instruments were corsidered - taxation, polllltion 
ChargeB, and subs!dies for pollution control equipme- t - but only 
a few countries introduced them. Expenditures coBe, gradually at 
first, reaching 1.0 per cent and a8 high a6 2.0 per cent of GNP 
in some industrial countries by the late 1970s. 

15. lnduBtKy also responded to these problems by developing new 
technologiee and industrial processes designed to reduce 
pollution and other adverse environmental impacts. Expenditures 
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I am one of the patients of air pollution. 
economy grew very rapidly, 

When Japanese 
my asthma deteriorated. I am 39 

yeare old. I was hoepitalized when I wa8 18 until I was 23 
beceuee of my severe aethma. 
vivre in thoee five years. 

I had no joy of life, no joie de 
I got a job and went to work but I 

cannot work as long a time a8 ordinary people. For the last 10 
yeare I can hardly work. And w!ien the law wa8 enacted, the law 
concerning the abattiment of poilution, it ha6 given me 
ccmpensation. That is my only income, from the compensation 
that this law provides. And if I should suffer another disease 
on top of asthma, 1 really don’t know what to do. 

YO6hi Suzuki 
A86OCiatiOn Of Patient6 Of 
Pollution and Their Families 
WCED Public Hearing 
Tokyo, 27 Feb 1987 

on pOflUtiOn COntKOl mea6ures tocre rapidly in Borne highly 
polluting induetrier; and corporations began to 6et up their own 
environmental policy and control unite. Guidelines and codes of 
conduct were published covering safety of pCOdUCt6 and plant 
operation@, trade practicea, technology tranef 6r, and 
international cooperation.7/ National and international 
industry association6 have aleo developed guideline6 and 
VOlUHtaKy Code6 Of praCtiCe.8/ 

16. The result6 were mixed, but during the decade a number of 
industrial countries experienced a significant improvement in 
environmental quality. There wa6 a considerable roll tack in air 
pollution in many Cities and wator pollution in many lake6 and 
rivers. Certain chemical6 were controlled. 

17. But these achievement6 were limited to some industrial 
countries. Taking the world a8 a whole, fertilizer run-off and 
sewage dieCharge into rivero, lakes, and coastal waters have 
increased. with reeclting impacts on fishing, drinking-water 
SUpp1Y. navigation, and scenic beauty. The water quality of mo6t 
major rivers ha6 not markedly improved over the years. It is, in 
fact, wclrtsening in many of them, a6 it is in many smaller 
rivers. lndustrialized countries 6till suffer from ‘traditional’ 
form6 of air and land pollution. Level6 of sulphur and nitrogen 
oxide6 (NO,), suspended particulates, and hydrocarbons remain 
high and in some ca6e8 have increased. Air pollution in parts of 
many Third World cities has risen to level6 wor6e than anything 
witneseed in the industrial co!lnlries during the 19606.91 

18. It is becoming increasingly clear that the sources and 
cau6e6 of pollution are far more diffuse, complex, and 
interrelated - and the effect6 of pollution more widespread. 
cumulative, and chronic - than hitherto believed. Pollution 
,roblems that were once local are now regional r even global in 



It is absolutely clear now that the present scale and rate 
of development of the productive forces require a different 
approach to the questions connected with environmental 
protection and rational utilization of natural resoufce6. This 
is a task of immense economic and social significance. For 
actually it is a queetion of people’s health and a caring 
approach to the national wealth of each country. Moreover, it 
is also a question of the future. And on the solution depend6 
the conditions in which the coming generations will live. 

A. P. Semyonov 
Central Council of Trade Union6 
WCED Public Hearing 
Mo6cov, 8 Dee 1986 

scale. Contamination of soils, ground-Water, and people by 
agrochemicals is widening and chemical pollution ha6 spread to 
every corner of the planet. The incidence of major accident6 
involving toxic chemicals has grown. Discoveries of hazardous 
waete disposal sites - at Love Canal in the United States, for 
example, and at Lekkerkek in the Netherlands, Vat in Hunqary, and 
Georgswerder in the Federal Republic of Germany have drawn 
attention to another serious problem. 

19. In the light of this and the growth trends projected 
through the next century, it is evident that mea6ures to reduce, 
control, and prevent industrial pollution will need to be greatly 
strengthened. If they are not, l*ollution damage to human health 
could become intolerable in certain cities and threat6 to 
property and ecosystems will continue to grow. Fortunately, the 
past two decade6 of environmental action have provided 
governments and industry with the policy experience and the 
technological mean6 to achieve more sustainable pattern6 of 
industrial development. 

20. At the beginning of the 19706, both government6 and 
industry were deeply worried about the costs of proposed 
environmental mea6ure6. Some felt that they would depress 
investment, growth, jobs, competitiveness, and trade, while 
driving up inflation. Such fears proved misplaced. A 1984 
survey by OECD of assessment6 undertaken in a number of 
induetrial countries concluded that expenditure6 on environmental 
measure6 over the past two decade6 had a positive short term 
effect on growth and employment a6 the increased demand they 
generated raised the output of economies operating at le66 than 
full capacity. The benefite, including health, property, and 
ecosystem damage6 avoided, have been significant. More 
imFNor tant , these benefit6 have ,generally exceeded co6t6.1°/ 

21. Costs and benefits have naturally varied among industries. 
One method of estimating the co6t of po\lut.ion abatement in 
industry compare6 expenditure6 on new plants and equipment that 
have pollution control facilitiet; to hypothetical expenditures on 



new plants without such features. Studieo using this comparicron 
in the United State6 found that pollution abatement expenditure6 
for new plant and equipment for all manufacturing industries in 
that country in 1984 amounted to $4.53 billion, ur 3.~ per cent 
of total new expenditures. The chemical industry epent 65eo 
million (3.8 per cent) on such equipment.Il/ Mimi lar studies 
in the Japanese steel industry found that new investment in 
pollution control equipment reached d6 high a8 21. 3 per cent. of 
total investment in 1976 and even today remains around 5 per 
cent.121 

22. Firma involved in food procefisiny, iron and steel, 
non-ferroue metals, automobiles. pulp and paper, chernical6, and 
electric power generation - all major polluters have borne a 
high proportion of the total pollution control investment by 
industry. Such cO6t6 provided a Btrony incentive for manv a: 
those industries to develop a broad range of new processes and 
cleaner and more erficient prOdUCt and technologies. In f8ct. 
SOIPO firm8 that a decade ago established team6 Lo research and 
dovelop innovative technologies to meet new environmental 
standards are today among the most competitive in their field6, 
nationally and internationally. 

23. Waste recycling and reuse have become accepted practices in 
many industrial aector8. In Born6 industrialized countrjea 
technologiee to scrub 6UlphUK and nitrogen COmpOUnd6 from 
smokeetack gaees made remarkable advance6 in a relatively short 
tilpa. Nuu COmbU6tiOn technique6 6imUlt8neOU6.y raise coabuntion 
efficiency and reduce pollutant emission6.13/ Innovative 
product6 and procees technologiee are also currently under 
development that promiee energy- dnd resource-efficient mode6 of 
production, reducing pollution and minimising ri6k6 Of health 
hazard8 and accidents. 

24. Pollution control ha6 become a thriving branch of indu6try 
ira its own right in eeveral industrialized countries. 
High-poll*:tion indU6tri08 8UCh a8 iron and eteel, other metale, 
chemicals, and energy production have often led in expanding int.o 
the fialde of pollution control equipment, detoxif ication and 
WaBte disposal technology, measurement instruments, and 
monitoring system6. Not only have these industries become mote 

efficient and competitive, but many tlavc* alto found new 

opportunities for investment, sales. and exports. Looking f.o the 
future, a growing market for pollution control 6y6tema. 
equipment, and services is expected in practically all 
industrialized countries, including NICR. 

_xl. SUSTgINABLE INDUSTR 1 AL DEVELOPMENT --- .w--,.-- - - --- _- 
IN A GLOBAL CONTEXT --“.. _.“_-_ _--- 

25. If induetrial development is to be 6Ufitaindblo over the 
long term, it will have to change radically in lermt; of the 
quality of that development, part.icuiar ly in ind\l8trial ized 
countriee. Put thie i6 not 10 6ucJgest that indur trtalizar ion hat; 
reached a quantitative limit. pa f 1 i c-u 1 d r 1 y i n d e v 0 1 0 p i II g 
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03~ ecological movement is not against. industry, but we 

mu6t think of the social function of indust.f.iefi and that 
pollution and progress are not the 6dm thing. Pollution i- 1 
not the synonym of progress dnd therefore time hae come for new 
deve:opment concepts to come up. Pollution should not be a 
synorym of pro~rese because we h&low that polluti@n ie 

I controlled and when you do not control pollution you .~re 
’ tracsferring this polliltion to the ccmmunity of the F?hole. 

Fabio Feldman 
Lawyer for Vict ime of Crrbatao 
WCED Public Hearing 
Sao Paulo, 28-29 Ott 1905 

countries. Even today, according to UNIDO, vorld industrial 
output would have to be increased by a factor of 2.6 if 
consumption of manufactured goode in developing countriee were to 
be raised t3 current indUBtK ldl country levels.14/ Given 
expected population growth, a five- to tenfold incrsase in world 
industrial output can be anticipated by the time wcrld popularjon 
Etabilizes BOInetime in the r)ext century. Such growt? ha3 serio\:s 
implications for the future of the wotid’s BcoaysterStB and its 
natural reaodrce baee. 

26. In general, industries and industrial operations should be 
encouraged ttiat are mote efficient in tetm6 of resource uee, that 
generate less pollution and waste, that are based on the u6e of 
renewable rather than non- renewable resources, and that minimize 
irreversible adveree impacts on human health and the environment. 

1. Induetrializa+ioc in theThird World 

27. Crow!.ng populations and high proportion6 of )oung people In 
the Thitd World are leading to large ! ;Icreasee in the la’3’Jr 
force. Agriculture cannot absorb them. Industry mt ;t provide 
these expanding societies not only with employment but with 
products and services. They wi 11 experience masbive iricc ease6 in 
the product.ion of baEic consumer goods and a concoaitant build-up 
of indust‘ial ‘?fraatructure iron and steel, paper, chemicals;, 
building materi=’ and transportation. All this implies 
considerable in *;clAeeE in energy and raw material use, industrial 
hazards and uaBta8, accidents, and resource depletion. 

28. lhe brobleme and proepecte for industrial development vary 
among the cauntried of the Third World, which differ greatl) i 
Eize ar.d reeourcee. There ar3 aome large countri rE with abunddrlt 
natural resources and a c*lbstantial domestic mdrket that provide 
a base fo. wide-ranping induetrial development. Smaller, 
resource-Kich corntriee are trying to build up An export.-oriented 
proceesing indurtry. Severa 1 developing counts i es have baaed 
much of their induetrial development on export industriee in 
garmsnts, cons\imer electronice, and light engineerinq. In many 

. 9 
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countries. however, industrial development is restricted to a few 
consumer-goods industries that cater to relatively small domestic 
markets. 

29. The developing countries’ share in world production of iron 
and steel rose from 3.6 per cent in 1955 to 17.3 per cent in 
1984, when four countries - Brazil. China, India. and the 
Republic of Korea - produced more than 10 million tons of steel 
each, as much as in many medium-sized industrialized 
countries.lS/ At the same time that this industry is 
contracting in many developed countries, it is expected to expand 
by 38 million tons between 1982 and 1990 in the developing 
war Id. Latin America is projected to account for 41 per cent of 
this rise, Southeast Asia for 36 per cent, the Middle East for 20 
per cent, and Africa for 1.3 per cent.l6/ 

30. Many developing countries still depend heavily on their 
exports of minerals and other commodities, mostly in unprocessed 
or only intermediately processed forms. In the case of several 
major minerals such as aluminium and nickel, a few transnational 
corporations control the whole industry. from mining through 
final processing+ 17/ Some countries have been moderately 
successful in increasing the share of refined product6 in their 
exports. Yet most of these ‘manufactured’ goods are prOCeSSed 
further in the industrial country that imports them. Thus in 
1980, only 39 per cent of all Third World export6 of manufactured 
goods were ready for final use, while 43 per cent of its total 
exports were UnprOCeEEed. 181 This ratio should improve as 
developing nations move into the further stages of processing. 
These improvements should be speeded up. 

31. The expected growth in basic industries foreshadows rapid 
increases in pollution and resource degradation unless developing 
countries take great care to control pollution and waste, to 
increase recycling and reuse, and to minimize hazardous wastes. 
These countries do not have the resources to industrialize now 
and repair the damage later: nor will they have the time, given 
the rapid pace of technological progress. They can profit from 
the improvements in resource and environmental management being 
achieved in induscrialized countries, and so avoid the need for 
expensive clean-ups. Such technologies can also help them reduce 
ultimate costs and stretch scarce resources. And they can learn 
from the mistakes of developed countries. 

32. Economies of scale are no longer always the primary 
consideration. New technologies in communications, information, 
and process control allow the establishment of small-scale, 
decentralized, widely dispersed industries, thU6 reducing levels 
of pollution and other impacts on the local environment. There 
may. however, be trade-offs to be made: small-scale raw material 
psocessing. for example, is often labour-intensive and widely 
diEperEed but intensive in the use of energy. Such dispersed 
industries could relieve big cities of some of their population 
and pallution pressures. They could provide non-farming jobs in 
the countryside. produce consumer goods that cater to local 
markets. and help spread environmentally sound technologies. 

. . . 



2. Use of Energy and Raw M_aterielB 

33. Industrial growth i6 widely Been a6 inevitably accompanied 
by CorreepoMing increases in energy and raw material 
co, rumpt ion. In the past two decades, however, this pattern 
appears tr, have fundamentally changed. As growth has cant inued 
in the developed market economies, the demand for many basic 
maLerial6. including energy and water, ha6 levelled off; in Borne 
caBe6 * it ;ISS drtually declined in absolute term6. 

34. Energy consumption per unit ot GDP in OECD countries ha6 
been dropping dt d rate of 1-3 per cent every year since ttle late 
19606. Between lQ’:3 and lYti3, these hat iOP6 improved eric\rgy 

efficiency by 1.7 per cent annually.19/ Industrial water 
consumption per unit of production ha6 aleo declined. Older pl.ll[J 

and paper miller typically used about 180 cubic metre6 of welter 
per ton of pulp; those built, during the 19706, however. ueed l.jnly 
70. With advdnced technique6 that keep water circulat’ng within 
d ClOSed system, a,.nd with propsr staft training, u6e rdtee could 
be lowered to 20-30 cubic metre6 per ton of pulp.2O/ 

35. An inteqrated steel mill u6e6 about 80-200 ton6 of Water 
for every ton of crude eteel. However, since only about 3 tot16 
of water per ton of crude steel are lost, mostly by evdporat ion, 
recycling can greatly reduce con6unlption.21/ closed water 
circulation syeteme are not unique to the steel induetry or to 
developed market economies. Between 1975 and 1980, the chemical 
industry’6 output in the USSR increased by 76 per cent, but the 
total consumption of fresh water remained at the 1975 
leve1.22/ And between 19131 and 1986, Soviet. indU6t r ia I OUtpUt 

increased by 25 per cent but industrial WI’ .er Consumption 
remained con6tant.23/ 

36. Decline6 in consumption of other raw material6 begdri much 
earlier. In fact, the amount of raw material6 needed for a yiven 
unit of economic output Iid6 been dropping over this entire 
century, except 1t1 wartime, for practically all non agricultural 

corumoditie6.24/ A recent study of consumption trrntlti ot tieven 
baeic materials in the United State6 be,,,6 thi6 out ,l5/ dt; do 

studies in Japan. Japan used only 60 per Cent d6 much raw 
materials for every unit of industrial production in lVH4 rlti It 

used in 1973. 2fJ/ These efficiency trend6 do not result from d 

declirre in manufacturing in favour of 6ervice indiT,trie6. for 
over thee@ period6 the output of the manufactur inq 6eCt or 
cant inued to grow The productivity and efficiency ot re6our(‘e 
u6e are constantly improving, and lndust rid1 product ‘or) 16 
eteadily switching away from heavily material-intensive producte 
and processes. 

37. The two oil price hike6 of the 19706 shocked many courrtr i *R 
into saving money by promoting conserva,ion meaBure6. swi tchirly 

to other fuele, and raising overall energy efficiency. These 

event6 demon6trated the importance of energy pricing poliCie6 
t,hat take into account their current stock. depletion ratee. 
availability of 6ubHtitutes. and any unavoidat)le erlvi ronment a 1 
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I think there must be a persistent push, a persistenl 1 
offort towards establishing some kind of international code for 
areas of technologies having high environmental risks. At the 
moment not many in Indoneais would be considered as very I 
knowledgeable industries. We need al60 t.hiG kind of thing in 
order to guarantee some kind of minimum safety for countries 
like ours to develop within the context of international 
economic relations. 

Speaker from the flcor 
WCED Put>1 ic Hear inq 
Jakart.d , 26 March 1985 

--- . --- -- !  

damage aseociatsd with their extraction or processing. (See 
Chaptor 7. ) They also indicated the potential of similar pricing 
policies for other rev materiale. 

38. Some have referred to these processes as :he Llcreasinq 
‘de-materialization’ of society and the vorld economy. Yet even 
the moat industrially advanced economies still depend on a 
continued eupply of basic manufactured goods. Whet her made 
domestically or imported, their product ion vii 1 continue to 
require large amount6 of raw materials and energy, even if 
developing countries progress rapidly in the adoption of 
reeource-efficient technJlogie6. To sustain produc:ion momentum 
on a global level, therefore, policies that inject re6oufCe 
efficiency COn6iderat:On6 into economic, trade, aud other related 
policy domains are urgently needed, Fart icularly in industrial 
countries, along vith strict. observance of environmental norms, 
regulations. and Standards. 

3. Promiees and Ricks of Nev Technologies 

39. Technology vi11 continue to change the social, cultural, 
and economic fabric of nation; and the world communit.y. With 
careful management. new and emerginq technologies offer enormous 
opportunities for raising productivity and living standards, tar 
improving hea1t.h. and for coneervinq the natural resource base. 

Many will also bring nev hazards. requiting an improved capacity 
for risk aseessment and risk management. (See Chapter 12. 1 

40. Information technology beeed chiefly on advance6 in 
micro-electronic6 and computer science is of particular 
importance. Coupled with rapidly advancing mear76 of 
communication, it can help improve the productivity, energy and 
resource efficiency, and org?nizationa: structure of indU6try. 

41. Neb materials such $*(I fine ceramics, rare metaIR and metal 
alloys, high-performance pltietics, and now comyoeitQ~- dllOV more 
flexible apprrpaches to production. They al~o contribute to 
energy and resource COnEierVatiOn. as irr general they require less 
energy t.0 manufacture and, beinq liqhter, Contain lee6 matter 
than cor..ent ional mater .als. 



42. Biotechnology will have major implications for the 
environment. The products of genetic engineering could 
dramatically improve human and animal health. Researchers are 
finding now drugs, new therapies, 
disease vectors. 

and new ways of controllin9 
Energy derived from plants could increasingly 

substitute for non-renewable fossil fuels. New high-yield crop 
varieties and those resistant to unfavourable weather conditions 
and pests could tevolutionize agriculture. Integrated pest 
management will become more common. Biotechnology could also 
yield cleaner and more efficient alternatives to many wasteful 
processes and polluting products. New techniques to treat solid 
and liquid wastes could help solve the pressing problem of 
hazardous waste disposal.27/ 

43. Advancer, in space tcchno! oqy, now the almost exclusive 
domain of industrial countries. aleo hold promise for the Third 
World, even for agriculture-b#-sed econamier. Weather forecarting 
services provided throu9h a satellite and communi ations network 
cari help farmers in deciding when to plant, water. fertilize. and 
harvest cropo. Remote sensing and satellite imagery could 
facilitate optimal use of the Earth’s resources, permitting the 
monitoring and assessment of long-term trends in climatic change, 
marine pollution. soil erosion rates, and plant cover. (See 
Chapter 10. ) 

44. These new technologies and the Green Ee*folution blur the 
traditional distinctionti between agriculture, industry, arid 
services. And they make it possible for developments in one 
sector to more radically affect those in another. Agriculture 
has become virtually an ‘industry’ in developed countries. 
Agriculture-related services - especially for regional weather 
forecasting, storage. and tranaport - aru becoming ever more 
important . New techniq\!es of tissue culture and genetic 
engineering could soon gonerate plant strains able to fix 
nitrogen from the air, a development that would drastically 
affect the Pertilizer industry, but that would 3lso reduce the 
threat of pollution by agrochemicale. 

45. The chemical and energy industries are moving increasingly 
into the seeds business, providing new eeede that meet specific 
local conditions and requirements - but that may also need 
specific fertilirere and pesticides. Here research ant‘ 
development, production. and marketing need to be carefully 
guided uo aa not to make the world even more dependent on a few 
crop vdrietier - or on the products of a few large trdnsndtiondls. 

46. Yet new technologies are not all fntrinaically benign, nor 
will they have only poritiva impacts on the l nvironmrnt. The 
large-rcrle production and widorpread use of new materinlr, for 
exarcplo, may croato hitherto unknown health hazards 

ii 
such as the 

use of gr2lium rrrenate in the microchip industry.)* / Hiskior 
rererrch might be carried out and products WnUfdCtUred whet. 
safegudrdr afo work of where people are uI,dware of the drngorr. 
The noerl for crution in introducing a new technology is 
reinforced by thcr exporiance of ‘ihe Green Revolution, which, 

/ . . . 
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despite formidable achievements, raise6 concern6 over dependence 
on relatively few crop strains and large dosee of agrochemicrle. 
New life form6 produced by genetic engineering should be 
carefully terrted and a6t38668d for their potential impact on 
health and on the maintenance of genetic diversity and ecological 
balance b8fOKe they are introduced to the market, and thus to the 
environment.29/ 

TIJ. STRATEGIES FOR SUSTAXNABLE INDUSTRIAL PEVELOPMENT 

47. Reeource and environmental Consideration6 mu6t b8 
integrated into th8 induetrial planning &nr\ decision-making 
procesees of government and industry. This will allow a steady 
reduction in the energy and r86oUfCe content of future growth by 
increasing the efficiency of re6liurce use, reducing warte, and 
encouraging re6ourc8 recovery and recycling. 

4. Establish Environmental Gorls, 
&q!ulations. Incentives. SM Stsndatdg 

48. In dealing with induetriai pollution and te6ource 
degradation, it ie eseential that industry, govurnment, and the 
public jav(! clear benchmarks. Where th8 WOKkfOrC8 and financial 
resource6 permit, national government8 6hould establish c-leaf 
environmental goal6 and enforce environmental laws, regulations, 
irqnt lV86, and etandards on induetrial enterprire6. In 
fOtmUlating 6UCh pOliCie6. they should give priority to public 
health problem6 associated with industrial pollution and 
hazardouo W116t86. And they mu6t improve their environmental 
6tati6tiC6 and data bare relating to indU6tri31 aCtiVjti86. 

49. The regulations and standards ehoul? govern such matt8K6 a6 
air and water pollution, waste management, occupational health 
and eafety of wotkere. energy and reeource rff lcisncy of product6 
or proceoees, and the manufacture, marketing, u6e, transport. and 
disposal Of toxic 6UbstanC86. Thie should normally be done at 
the national level, with local gOV8rnm@nts being 8mpOWer8d to 
exceed, but not to lower, national norms. In preparing 
environmental regulations, it i6 important that. flexible 6y6tem6 

are adopted without epecifyiny a yarticu!ar proce66 or technology 
and recognizing that government6 differ greatly in their capacity 
to formulate legal standards and enforce thein. 

50. Hflgolations tc) control the iIcpacto of industrial activity 
acro86 national boundaries and on the international common6 are 
aleo needed. Exieting 0~ future international convention6 
dealing with tranefrontier pollution or management of shared 
natura: re6ource6 ehould enehrine Certain key prinCiple6: 

* the reeponsibility of every Btate not to harm the health 
and environment of other nations. 

* liability and compensation for any damage caused by 
tranefrontier pollution, and 

l equal right of dcce66 to remedial measure6 by al1 parties 
cancer ned. 

. . . 



2. Make More Eftective Uoe of Economic Instruments 

51. Pollution is a fori; of Waite, 

in industrial production. 
and a symptom of inefficiency 

When industries recognise pollution BE 

d cost, they are sometime6 motivated to make investment6 in 
improVed product6 and processes to increase efficiency and hence 
to reduce the pollution and waste they generate, particularly 
when there are economic incentives to do 60. It largely depend6 
on whether such investments will increase their economic 
performance. 

52. But there dre limit6 to what society cdn c!xpert industry 
operating in competition with other industries to do 
voluntarily. HegUlatiOnE impOEinCJ Uniform performance StdndardE 
are essential t0 ensure thdt industry makes the investments 
neceeeary to reduce pollution and wd6te and co enable them to 
compete on an equal footing. 

53. Air and water have traditionally been regarded as ‘free’ 
goode, but the enormous c@6t6 to eociety of past and present 
pollution 6hOW that they are not. free. The env:ronmental costs 
of economic activity are not encountered until the assimilative 
capacity ol the environment has been exceeded. Beyond that 
point, they cannot be irvoided. They wi?l be paid. The policy 
queetion is how and by whom they will be paid, not whether. 
Basirdlly, there are only two ways. The costs can be 
‘externalized’ - that is, transferred to various segments of the 
community in the form of damaqe costs to human hnalth, property, 
and ecosystems. Or Lhey can ‘internalized’ - paid by t.he 
enterprise. Tht! enterprise may invest in mea6ure6 to prevent the 
damages and, ii; the market for it6 product allows, pass the ?oetE 

along to the consumer. Or it may invcaet in measure6 tC re6tore 
unavoidable damage replanting forests, restocking fish, 
rehabilitatinq ldnd after mining. Of it may compen6ht.e victim6 
of health and property damage. In these Ca6e6, too, the cost6 
may be passed on t.o Lhe con6umer. 

54. Enterprise6 may be enCOU,dged to invee; in ptevt?rltivp, 
restorative, or compenEaLory mea6ure6 with subsidies (.)I JdI ious 
kindo. Indeed, in most industrial ized dnd mdny de!vel.oping 
countries, eubsidies are d common way v f  encouraging companies to 
invest in measures nerhded to prevent extetndl damage. Ilu t. i n 
thie case, of course, it i6 the tdxpdyer who paye, rdt her than 
the consumer o! the product. Moreover, if the subeidies dre 
large and paid to indust-ties operatiny in an inLerr,at ional 
market, they can lead to trade disiortions arId ehould be avoided. 

55. In 1972. the nember (-ountrias of OECn agreed to base their 
environmental policies on a Polluter Pdfe Principle (PPP).30/ 
Eesentially an economic efficiency Ipea6ure. PPP is intended to 
encourage industries to interna!ize environmental costs and 
reflect them in the price6 of products. At the Earn< time, Etatu 
regulation6 in WEA countries dte carried out. through government 
bodie6 that. allow environmen’-al concerns to be taken into acCoUr)i. 



We move towards attacking the Bources and not the effects. 
But Ye aleo meet environmental questions in our IUaKketB, among 
our own employees and in our local environment. This 
def initell provides experiencee that underline the need for a 
more complete and comprehensive thinkinq about the systems of 
which OnviIonment beCOKI6B an integral part. We also, a6 
induetry, meet the problems of international relations and 
environment, unfortunately very ofterr in the way of hidden 
trade barrier6 or difficulties in cooperation between 
authorities. 

Half Marstrander 
Director, 
Environment Affaire, 
Nor6k Hydra 
WED Fublic Hearing 
Oslo, 

I 

24-25 June 198: 

56. In the ca6e of OECD, the guidelines on PPP were intended to 
discourage subtiidies that could lead to distortions iti trade. 
Countries agreed to phase OUt the use of BUbBidieb over varying 
periods of time. (See Chapter 3 for tI:e application of PPP to 
international trade and inveetment.) 

57. Incentives to reduce pollution can be enhanced by other 
meaaurgs. Enerqy and water pricing policies, for example, can 
pUBh industriee t0 coneume le6B. Product redesign and 
technological innovation6 leading to eafer produc:.e, more 
efficient pKOCe6696. and recycling of raw matetiaie can also be 
promoted by a more effective, integrated u6e of economic 
incentives and di6incer.t ive6, BUCh a6 inVe6tment tax breaks, 
low-interest loan6, depreciation allowances, pollution or Waste 
charges, and non.compliance fees. 

58. Sometimes the way in which other policy object ivc*s dre 
promoted unintentionaliy rcducee the effectiveness of 
environmental programmeo. For example, subsidies on raw materials 
or water oup?ly or energy to promote! the development of indur;try 
in remote area6 may well dilute the pre6sure to conserve 
re6OUfCeB. Governments should examine whether exist inq economic 
policies, !nstruments, or sUb6idice provided to various 
ind:lBtry- based proqrammes and project6 contribute effectively to 
the promotion of environmentally 6Ollnd and reoourct? efficient 
practices. 

‘1 Broaden Environmel!tal PBBe6smente -‘-_-- --e-w- -- .:.--..-. .__-- 

59. An increasinq number of count.ries requite thdt c-c-tt,iin 
major invee;mente be subject to #an environmenial impact 
d66t3B6rl’lt?nt. This broader envi fonment rl 1 dsse66ment shou Id t~ta 
applied not only to product 6 and pro j(+cte. but ~1160 to ;jnl irifBt;i 
dnd proqrdmmE411, ei;pecially major macr(~t,~,(,riomic, 1 il~ance. And 
sectordl polici~t; that irldure siqnif r~‘d~lt imlldct f: 011 1 hfx 

r!nvi ronmc*nt . 



60. Many developing countries, particularly in Asia and Latin 
America, have adopted systems for environmental impact 
aeeeeement. Bdt the lack of institutional capacity and skilled 
perbannel mean that these are often conducted by outside 
consultants, without quality Checks. In some cases, government 
authorities would benefit from a second opinion on the 
environmental documentation they receive. Interested governments 
should create an independent international assessment body to 
help developing countries. upon request, evaluate the 
environmental impact and euetainabil i ty of planned development 
pro jecte. 

4. Encourage Action by Industry 

61. Industry’s response to poliution and resource degradation 
has not bee11 and ehculd not be limited to compliance with 
regulations. It should accept a broad sense of social 
responsibility and ir lure an awareness of environmental 
consideration8 at d levels. Towards this end, all industrial 
enterprises, trade associations, and l.?bour unions should 
establibh company-wide or industry-wide pol’.ciee concerning 
~eeource and environmental management, including compliance with 
the ldwe and requirements of the country in which they uporate. 

62. Internacic~al trade associations play a major role in 
settin. standards and dieeemin~ting information, which must be 
eignif icently expanded. They should establish and make widely 
avililable sactoral guidelines for acleeeeing the buetainability 
and potentiai hazards of new facilities, for developing accident 
contingency plane, and for selecting pcllution control or waste 
treatment rechnologieti. Such key industry associations as the 
lnternational Chamber of Commerce and the European Council of 
Chemical Manufacturers’ Federation that haxre taken important and 
encouraging leadership roles in dealing with environmental issues 
should now take a lead In addressing the broader concerns 
inherent in sustainable tlevelopcent. 

67. With limited resources at their disposal, small dnd 

medium-sized induetri.es often find themselves unable to afford 
the changes nereeeary to meet environmental r*qulatione and 
prodrl(*t controls. Smdll scale businesses r;uch as metal working. 
math ne tools, printing, dnd tdlnirlq and dylnq dre I requently 
d mo rl t-1 the worst offenders of environmental regulations in any 
country. New technologies, especially micro electronics, already 
allow Hmall industries inexpensive means to control an entire 
production procc~ee. Energy-saving biological tiysteme may be well 
suited to tile n,ede of smail and ,nedium sized industries for 
pollution control or waste die-,oeal. 

64 Small and medium t:calc entcrpriese, conetitut inp the 
largest segment of Industry in most (lations, need information and 
may in eomt! cases require financial and technical assistance from 
the public sector. Management dnd *rorker training can hslp them 
incorporate cleaner technologies and environmental planning int3 
work piittsrne. Governments should encouraqa cooperative efforts 
rlmong emal I er f i rm8 in joint re~eedfch and development on 



envitonment~~l issues, for example, or joint use of pollution 
control or waste treatment facilities. 

5. increase CePacitY to Deal with mustrial uadards 

65. Chemical products have greatly improved health and life 
expectancies; increassd agricultural production; raised comfort, 
convenience, and the general quality of life; and expanded 
economic opportunities. The chemica! industry is also one of the 
most dynamic sectors in most countries, including many developing 
one6. Yet. this industry, together with its products, can have a 
particularly severe impact on the environment. Ii has given rise 
to a host of new problems both of product and proc\‘466 pollution. 
It continues to generate an inc! easinqly wider ranqt? of products 

and wastes whose effects, especially long-term ones, on human 
health and the environment are not precisely known. Ma jot 
accidents have taken place, and the safety record of the industry 
has Jeen challenged in recent years. 

66. In a world more and more dependent on chemical products and 
highly complex large-scale technologies, accidents with 
catastrophic cnnsequsncss are likely to increase. Some of the 
heavy metals and non-metallic minerals, ouch ‘Is asbestos,~aleo 
pose serious hazards to healtn and the environment. Various 
hazardoub products and processes are already built into current 
systems of production and the technological structure of 
contemporary society, ar.d it will be a long time before these can 
be repllced with less dangerous, inherently safer technologies 
and systems. Some highly toxic chemicals that are known to cause 
cancer and birth defectu and have long-term genetic effects are 
already in the environment in significant concentrations, and may 
take decades to be diffused. 

5.1 Chemicals 

67. Chemicals re resent about 10 per cent of total world trade 
in term8 of value. s 11 Some 70,000-80,000 them .a16 are now on 
the market and hence in the el:!ironment.32/ The figure is 
only an informed estimate because no complete inventory has been 
done. Some 1,000~2,000 new chemical6 enter the commercial market 
each year, many without adequate prior testlrlg &~r evaluation of 
etfecte. 

60. According to a U.S. National Research Council sample of 
65,725 chemicals in common use, data required for complete health 
hazard evaluations were available for only 10 per cent of 
pesticides and 18 per cent of drugs. No toxicity data exieteG 
for nearly 80 per cent of the chemicals used in commercial 
products and 
Control Ac~.~ !i 

roceqses inventoried under the Toxic Substsncee 
/ This situation is now beqinning to change as 

governments move gradually from a system of poet market testing 
to one of pre-market testing of all new chemicals. 

69. Ay 1906, more than 500 chemicals and chemical product6 had 
been banned altogether or %ad their uses severely restricted in 

the country of oriqin.34/ In addition, an unknown number of 
chemicals are withdrawn from clearance processecl every year in 
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the light of control agency concerns, or are never submitted to 
national control agencies for clearance. Some of these end up on 
the export market. 

70. In industrial Couirtrie6, in an increasingly i.rterdependent 
and effective system, chemical control agencies share test 
recruits and notify each other of new restrictions on chemicals. 
A ban or restriction in one country is thU6 often quickly 
followed by a review and appropriate action in the others. 

71. Ir,lporting developing countries do not, a6 a rule, share in 
this system. Recently, some industrial countries undertook to 
require their industry to provide a one-time notification to 
importing countries of chemical6 that they have formally banned 
or 6eVelely restricted. They agreed to provj,de prior 
notification of the proposed export/import of’ 6UCh chemical6 and 
they also agreed to provide the importing country with the 
information that led them to ban or restrict the chemical, if it 
i6 requested. While the intent behind this ..ystem is laudable, 
it is difficult to see how it can work far importing countries 
the: have no control institutions to receive the notificatL;n or 
professional capacity to assess the information. 

72. Third World importer6 have no way to effectively control 
trade in chemicals that have been banned or severely restricted 
in exporting countries. Thus the6e countries badly need the 
infrastructure t0 assees the risks associated with chemical use. 
In view of the serioueness of thi6 eituation, the Commission 
recommend6 that all governments, particularly those of the major 
chemical-producing countries, should: 

l undertake that no new chemical6 be placed on 
international market6 until the health and environmental 
impact6 have been tested and aSSesSed; 

* reinforce on-going efforts to obtain international 
agreement on the selection of existing chemicals for 
priority testing, on c iteria and procedure6 for their 
assessment, and on a system for international sharing of 
the tasks and the fe6ource6 required: 

* strictly re-Julate the export to developing countries of 
thO6e chemic*als for which authorization for domestic sale 
hd6 not been souyht. or given, by extending requirements 
for prior notification and informat ion exchange to them; 
and 

l support the establ ltrhmerlt in exl6ting regional 
organizations of uilit6 qualified to receive such prior 
notification and information, to ds~e68 it and to advise 
government6 in the region on the Kitik6 associated with 
the ure of the6e chemicals, in order to permit individual 
governments to weigh tt 26e risk6 against benefit6 t-hey 
may perceive room impurtation of the chemicals. 

73. Coneumer awareness should be increaoed. Government6 should 
encourage the esrablishment of information centre6 on chemical 
product.6 u6ed by conLiumer6 and strerrqthen the internat ional 
netWOKk6 of informatiorl exchange, asnesement.. and t1dt.a bank6 now 
evolving in the UN and elsewhere. Is/ Another eH6entidl step i6 
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The most explosive development in t.he establisnment of 
chemical and pollutive indllstry has come in developing 
countries. This is an outright danger. The last accident6 are 
but a few of thO6e that may come. However, we recognize that 
considerable re6pOnSibility re6t6 on the trade union movement 
:,I the individual countriee in pressing for influence on 
Puchorities and managements to avoid both such accident6 and 
investments from companies that do net follow acceptable 
standards. 

Technology development ha6 improved environment in the 
industrial part6 of the world. The new production and 
information system6 make it more difficult, then, for the 
developing countriec to u6e cheap labour as a mean6 to attract 
industry to their Countries. The future for these countries 
doe6 not look very bright, tinless the international society 
take6 it upon itself t0 affect a sharing Of PKOdUCtiOn 
technology and re6oufce6. This is politically difficult indeed. 

Juul B jerke 
International Confederation of 
Free Trade Unions, WCED Public 
Hearing, 0610, 24-25 June 1985 

the adoption and enforcement of iequlations on the packaging and 
labelling of chemicals whose use may be potentially harmful, to 
en6ute that clear direction6 are provided in common local 
languages. Consumer Gnions and other non-governmental 
organizations should take the lead in rollecting and distributing 
comparative Ki6k information on ingredient6 in COn6Umt:r prOdUCt6 
such a6 cleaning agent6 and pesticides. 

74. The chemical producer and u6er industries, a6 the 6ource of 
the ri6ks associated wilh chemical6 and a6 the greatest 
beneficiary of their ube- should bear the responsibility fot 
eneuring (and the liability for not ensuring) that their products 
meet the ‘lighe6t standards of 6atety. have the fewest adverse 
eiile effect6 on hectlth and the environment, and are handled with 
appropriate cace by worker6 and c16er6. ThiE will require the 
fullest possible di6ClO6UKe of information about the properties 
and prOdUCtiOn &)KOC266e6 of chemical Substances and on 
comparative r16k6. not only to the regulatory dUthOKitieS but 
al60 to the wOrker6, consumerr., and resident6 of the community in 
which d chemical industry operates. 

Wa6te6 5.2 Hazardous 

75. lndustrialized countries generate about 90 per ct’nt of the 
wcrld’e hazardous Wd6te6. Although all estimates have a wide 

margin of error, given considerable differences in def inlt ion of 
‘haZdrdQU6 waste’, in 1984 6ome .I25 million 10 3.74 mllliori ton6 

were yenerated worldwlde,36/ around 5 million ton6 :jf wh~t‘h 
were in tht* newly irldustrialized and dt,velo~I‘l:Iy gjrCdc ot t he 
world.37’ 



76. In OECD member countries alone, thousand6 of waste disposal 
sites exist, many of which are likely to require some form of 
remedial dcti0t-I. Clean-up is expensive: E6timates include $10 
billion for the Federal Republic of Germany, more than $1.5 
billion for the Netherlands, $20-100 billion for the United 
States. and at least $60 million for Denmark (in 1986 
dollars).3B/ A large number of potentially hazardous sites may 
also exist in concentrated industrial-urban area6 in centrally 
planned economies a6 well ds in developing countries. Some form 
of government intervention is required through regulatory act’on 
or financial support. 

77. Waste management in developiny countries suffer6 from a 
variety of problem6. Frequent and heavy rains in the tropics, 
for instance, leach wa6tes into the soils under landfill6 or even 
cause them to overflow. With little or no pretreatment of 
wastes, this could contaminate water supplies of cau6e local 
people to be directly exposed to the wastes. Land-filling 
generally occurs close to induetrial states that are surrounded 
by poor neighbourhood6 or shanty town6.39/ These dangers point 
up the need for land use planning in developing countries, and 
the more urgent need to acLually implement and enforce such plans. 

78. The overriding poiicy objective must be to reduce the 
amount of waste generated and to transform an increasinq amount 
into resources for use and reuse. This will reduce the volume 
that otherwise must be treated or dispobed of through 
incineration, land disposal, or dumping at sea. This ie first 
and foremost a problem of industrialized countries. But it is 
also a problem in NICs and developing countries, where rapid 
industrialization is bringing the game severe problem6 of 
hazardous waste management. 

r9. The amount of waste6 crossing national fron’iere is 
increasing and is likely to continue to do so. Between 1982 and 
1983, wastes transported in Western Europe for disposal in 
another country virtually #loubled, reaching some 250.000-425.000 
tons (l-2 per cent of the total hazardous wa6tes 
generated) .40/ This increaee may be attributed partly to the 
availability of relatively low-cost, legal, land-based disposal 
facilities in some countries. For example, about 4,000 shipment 6 
of hazardous wastes went from the Netherlands to the German 
Democratic Republic in 1’1 14. And the Federal Republic of Germany 

sent about 20,000 shipments to the German Democratic Reiublic the 
preceding year. International transport of wa6tes meant for 
disposal at sea, either by incineration or dumping, amounted to 
about 1.8 million ton6 in 1983.41/ Small and poor countries 
are especially vulnerable to Offshore dumpiny, a6 ha6 occurred in 
the waters of the Pacific and th? Caribbean. 

80. Some countries have recent ly proposed what amount6 to d 

commodity trade in hazardous (including radiodctive) wastes. 
Strengthened international cooperation if1 t.hl6 area i6 Vitally 
important, and several international bodies have taken up the 
matter.431 An international aqreement currently beiny 
developer1 by OECD j6 to be based on three important principles: 
equally strict controls on shipmcrrrt6 to IIOII member :ounLrie6; 

/ . . . 



prior notification to and consent from the country of final 
destination, whether member or non-member country; and a 
guarantee of existence of adequate disposal facilities in the 
recipient country. UNEP ha6 drawn up extensive draft guidelines, 
but a6 of now there is no effective mechanism either to monitor 
of to control hazardous waste trade and dumping.43/ 
Governnents and international organizations mu6t more actively 
eupport effort6 to achieve an effect.ive international regime to 
control the transfrontier movement of hazardous waste6. 

5.j Intiustrial Accidents 

81. Accident6 involving toxic chemical6 and radioactive 
material6 c6n occur in plant6 in anj region. According to a 
survey carried r)ut by the U.S. Environmental Protection Agency, 
6,928 accident6 of varyir.cJ severity occurred at U.S. plant6 
between 1980 and 1985 - an average of five a day.44/ 

82. In 1984, liquid gas storage tank6 exploded in Mexico City, 
killing 1,000 people and lea?ing thousands more homeless. Only 
month6 after the Bhopal tragedy in India, which killed over 2,000 
people and injured 200,000 more, an accident at a plant in West 
Viryinia in the United State6 operated by the parent company of 
the Bnopalcfacility resulted in emergency evacuation of resident6 
and some health problems. The accidental release in 1976 of the 
highly toxic and mutagenic chemical dioxin at Seveso, Italy, and 
the eneuing saga of drum6 of contaminated soil being passed 
around Europe, aleo 6hOWed that in industrial countries 
regulation6 can be evaded and minimum safety standards breached. 

83. In early November 1986, a fire at a Warehouse of a 
chemical6 manufacturer in Ba6el. Switzerland, sent toxic fume6 
into France and the Federal Republic of Germany and released 
to:tic chemicals into the Rhine, Causing ma66iVe fi6h kill6 and 
affecting the vital water Supply in Countries downstream, all t 
way to the Netherlands. Scientist6 inveetigating the Rhine 
agreed that it could be year6 before the damaged riverine 
ecosyetems would return to their former 6tatua.45/ 

le 

84. Thus incident6 at Mexico City, B.opal, Chernobyl, and Base1 

- all occurring within the short lifetime of this Commission 
r6i6ed public concern about industrial disastere. They also 
demonstrated the likelihood of significant increases in the 
frequency and magnitude of induettial accident6 with catastrophic 
consequences. 

85. These event6 point to the need to strengthen national 
capabilities and the fraruework for bilateral and regional 
cooperation. National and local gocernments should: 

l survey haZardOU6 industrial operation6 and adopt and 
enforce regulation6 or guideline6 on the eafe operation 
of induetria: plant6 and on the transport, handling, and 
di6pO6al of hazardous materials; 

l adopt land u6e policies or regional development plan6 
that would require or provide incentives to industries 
that have a high pollution or accident potential to 
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In industry. we feel it must rbow be made mandatory for any 
firm that is potentially polluting nature through liquid gas or 
particle emissions to enrol their staff in short but 
instructive courses of environmental education. Too often 
firm6 pollute not just through accident or design but through 
gross ignorance by the labour involved of the destructive 
effect on the environment. 

Donald Aubrey 
Society to Overcome 
Pollution 
WCED Public Hearing 
Ottawa, 26-27 Hay 1986 

locate away from population centres, and that would 
discourage people from moving close to plants and waste 
disposal sites; 

l ensure that plant workcrs are provided with full 
information about the products and technologies they 
handle, and are given adequate training in safe 
operational procedures and emergency preparedness; and 

* involve local governments and community residents in 
major siting decision5 and emergency preparedness 
planning. 

86. Increasingly, the consequences of accidents may seriously 
affect neighbouring countries. Nation5 should enter into 
arrangements with other nations that could be seriously affected 
by an accident in hazardous facilities located on its territory, 
under which they would agree to: 

l notify each other of the location and essential 
characteristics of existing hazardous installations, an 
accident in which could spill over and affect lives, 
property. and ecosystems in the other; 

l prepare contingency plans covering potential accidents in 
these installations; 

* provide prompt alert, full informatioc, and mutual 
assistanre in case of accidents; 

l establish criteria for selection of sites for new 
hazardous facilities, which would then be subject to the 
above; and 

l establish standards for the liability and compensation 
for any damage caused by transfrontier pollution. 

87. Industrial accidents and their consequences are to a large 
extent unpredictable. In order to better identify risks, 
governments, international organizations, and industry itself 
should promote further development of technology/risk assessment 
methodologies, establish data banks on such assessments 
conducted, and make them easily available to all countries. 
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6. Strengthen International Efforts 
to Help Developing Countries 

08. Pollution-intensive, resource-based industries are growing 
fastest in developing countries. T!Ie6e governments will thus 
have to substantially strengthen their enviromnental and fe6ource 
management capabilities. Even where policies, laws, and 
rc+rulations on the environment exist. th@y may not be 
consistently enforced. Many developing nation6 have begun to 
build up their educational and scientific infrastructure, but 
their technical and institutional capacity for makincj the most of 
imported or new technologies remains small. SOme COUnt’ieS thU6 
continue to depend on outside technical and managerial Skill6 for 
the maintenance of industrial operations. For lack of capital, 
they often find that a new industry can only be started with the 
support of foreign aid, commercial loans, a direct investment, or 
a joint venture with a transnational corporation. 

89. The importance of private investment and the key role of 
transnational corporations have already been highlighted. (See 
Chapter 3. ) It is inconceivable that a successful transition to 
sustainable develnraent can be achieved unless the policies and 
pract!.cee are reoriented around sustainable development 
objectives. Those external agencies that eupport and facilita e 
private inoe6tment. particularly export credit and investment 
ineurance organizations, should also incorporate 6U6tainable 

development criteria into their policies and practices. 

90. The problem6 of developing-country governments are 
compounded by the vagaries of the international economic system, 
such a6 high debts, high interest rates, and declining term6 nf 
trade for commodities. These do not encourage hard-pressed 
government6 to spend high proportions of their meagre reso?l;ces 

on environmental protection and re6ource management. (See Chapter 
3.1 

91. The developing countries themselves will eventually have to 
bear the consequences of inappropriate industrialization, and the 
ultimate responsibility for eneuring the sustainabili%y of their 
development rests with each government. They must define their 
own environmental goal6 and development Objectives, and est.,blish 
clear priorities among coupeting demands on their Scarce 

re6ource6. They will also need to search for more self-reliant 
mean6 of industrial and technological development. The choices 
are theirs, but they will need all the assilttance - technical, 
financial, and institutional - that the international community 
can muster to help them set an environmentally eound and 
euetainable coutee of development. 

92. Large industrial enterpriees, and transnational 
corporation6 in particular, have a special responsibility. They 
are rcpoeitories of 6carce technical sk.116, and they should 
adopt the higheet safety and health protection stand&cd6 
practicable I nd a66u6e responeibility for safe plant and process 
design and for staff training. The transnationals shouid also 
inetitute environmental and safety audits of their plant6 
measured against etandards at other subsidiaries, not just 



against those of other local Companies, which may have less 
stringent requirements Th@6e audit6 and their follow-up should 
be made a .iilable to 9 Brnments and other interested parties. 

93. Particular care is required in dealing with toxic chemical6 
and hazardouci watttes, and in continqency planninq for accidents. 
The view6 of non-qovernmental organizations and the local 
community should be sought in planning new industrial 
facilities. The relevant national and local authorities must be 
fully informed about the properties. potantially harmful effects, 
and any potential risks to the community of the technology, 
process, or product being introduced. The necessary information 
ehould be disclosed to nearby residents in an easily 
understandable manner. The enterprises mu6t cooperate with the 
local government. and community in conti.lqency pianninq and in 
devising clearly defined mechanisms for relief and compensation 
to pollution or accident victims. 

94. Many developing countries need information on the nature of 
industry-baeed re6ource and environmental pKOblem6, on sieks 
aesociated with certain proce66e6 and products, and on standards 
and other measures to protect health and en6ure environmental 
sustainability. They also need trained people to apply such 
information to local circum6tance6. International trade 
aseociations and labour union6 should develop special 
environmental training programmes for devslopinq countries and 
dieseminate information on pollution control, waste minimization, 
and emergency preparedness plan6 througil local Chapters. 
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See OECD, ‘Guiding Principle6 Concerning International 
Economic A6peCt6 of Environmental Policies’, Council 
Recommendation C(72)128, Paris, 26 May 1972. 
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1985. 
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44/ rreliminary findings uf a study conducr.ed for U.S. 
Environmental Protection Agency, 'AcuLe Hazardous Data Baue', 
Wae!?luqton, D.C., 1985, quoted in Yakowitz, op. cit. 

45/ See, for example, La Suisse, 3-9 November; Die Welt 10 --• 
November; pje Zeit, 14 November; Der Spiegel. 17 NJvembclr; 
International Herald Tribune. It-16 November 1986. 
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THE ?YRBAN CHALLENGE 

1. By the turn of the century, almost half the world will liwe 
in urban areas - from small town6 to huge megacities.l/ The 
world's economic 6yetem is increasingly an urban one, with 
overla ping networks of communications. production. and 
ttade. 5, This system, 
capital, 

with it6 flow6 of information, etiergy 
commerce, and people. provides the backbone for national 

development. A city's prospects - or a town'6 - depend 
critically on its place within the urban system, national and 
international. So does the fate of the hinterland, with its 
agricultural, forestry, and mining, on which the urban syetem 
depends. 

2. In many nations, certain kind6 of industries and service 
enterprises are now being developed in rural areas. But they 
receive high-quality infrastructure and service6, with advanced 
telecommunications systems ensuring that their activities are 
part of the national (and global) urban-industrial system. In 
effect, the countryside is being 'urbanised'. 

World tot41 a*.2 11.0 4b.b 
nose Dw*lrtp*d 8.9icbnr 51.1 71.5 76.4 
Lemr Dermlop@d 9~9lonS 17.0 21.2 31.1 
___________________---------------------------------------~----------------------------- 
Ltrlce 15.7 29.7 39.0 

Lstie AD9t1ca al.0 bI.0 ?b.@ 

World total 729.2 1112.1 2S3J.b 
@or* lWrelo9rd 1+91QnS 44?.1 111.1 949.9 
I*** bw.lopmd am9ionm 294.9 1144.0 1903.7 
____________._._________________________------------~------------.---.------------------ 
&if lC1 25.2 lb4.5 140.0 

/ * . . 



1 A- THE GROWTH OF CITIES --. 

3. This is the century of t-he ‘urban revolution’. In t.he 35 
yeats since 195C. the nu,nber of people living in cities almost 
tripled, increasing by A.25 billion. In the more develop04 
regions, the urtban population nearly doubled, from 447 million to 
836 million. In the lest; developf-d world, it quadrupled, growing 
from 286 million to 1.14 billion. (See Table 9 1. 1 

4. Over only 60 yeatti. the developing WcKld’6 urban population 
increased tenfold, from around 100 million in 1920 to close to 1 
billion in 1980. At the same time, it6 rural population more 
than doubled. 

l In 1940, only one person in eight lived in an urban 
centre, while about one in 100 livee in a city with a 
million or more inhabitant6 (a ‘million city’). 

* By 1963, more than one in five persons lived in an urban 
centre, and one in 16 in a ‘million city’. 

* By 1980, nearly one in three persons was an urban dweller 
and one in 10 a ‘million city’ re6ident.3/ 

5. The populatron of many of sub-Saharan Africa’s larger 
cities increased moLe than sevenfold between 1950 and 1980 
Nairobi, Dar es Salaam, Nouakchott, Lusaka, Lagos, and Kinehasa 
among them.4/ (See Table 9-2.) During these same 30 years, 
population6 in many Asian and Latin American cities (6UCh a6 
Seoul, Baghdad, Dhaka, Amman. Bombay, Jakarta, Mexico City. 
Xanila, Sao Paulo, Bogota, and Managua) tripled or quadrupled. 
In such cities, net immigration ha6 usually been a (Treater 
contributor than natural increase to the population growth of 
recent decades. 

6. In many developiny countries, cities have thus grown far 
beyond anything imagined only a few decade6 ago and at Speed6 
without historic precedent. (See Box 9 1.) But some expert6 

doubt that developing nation6 will urbanize a6 rapidly in the 
future a6 in the ld6t 30-40 years, or that megaritie6 will grow 

as large a6 UN projections suggest. Their argument is that many 
of the most powerful stimuli to rapid urbanization in the past 
have less influence today, and that changing government policies 
could reduce the comparative attractiveness of cities, especially 
the largest cities, alid slow rateF ot urbanization. 

.I * The urban population growth rate in duveloping countries a6 
a whole ha6 been slowing dDwn from 5.2 per cent p r annum in 

the late 19508 to 3.4 per Cent in the 19306.5/ It is expected 
to decline even further in the coming decades. Neverthele66, if 
current trends hold, Third World cities could add a further 
three-quarters of a billion people by the year 2000. Over ttle 
same time, the cities of the industrial world would grow by a 
further 111 million.6/ 

8. These projections put thP l,rban challenge firmly in the 
developing rountr ip6. In the t;pd(-c of juf;t 15 yeartr (or about 



TABLE 9-2 

ExamrIles of Rapid Population Growth in Third 
World Cities 

Mexico City 
Sao Paul0 
Bombay 
Jakarta 
Ca!ro 
Dlelhi 
Hdtni la 
Lagos 
Bogota 
Nairobi 
Dar 86 Salaam 
Gter. Khartoum 
Amman 
Nouakchdtt 
Manaus 

Santa Cfuz 

Host Recent IJN Projection 
1950 Figure for 2000 

-- ------ - 

3.05 16 .U (1962) 26.3 
2.7 12.6 (1980) 24.0 
3.0 (1951) 8.2 (1981) 16.0 
1.45 6.2 ( 
2.5 a.5 ( 
1.4 (1951) 5.8 ( 
I.78 5.5 i 

0.27 (1952) 4.0 ( 
0.61 3.9 ( 
0.14 0.83 ( 

977 ) 12.8 
979) 13.2 
981) 13.3 
980) 11.1 
980) 8.3 
985) 9.6 
979) 5.3 

0.15 (1960) 0.9 (19el) 4.6 
0.18 1.05 (1978) 4.1 
0.03 0.78 (1978) 1.5 
0.0058 0.25 (1962) 1.1 
0.11 0.51 (1980) 1.1 
0.059 0.26 (1976) 1.0 

Source: Recent census data used whenever possible; if none 
available, an eetimate by the city government or a local 
research group has been used. UN projection6 for the year 2000 
from Department of International Economic and Social Affairs, 
Eetimates dnd Projection6 of Urban. Rural and City Population6 
195U-2025-(the 19R2 Aseesement), ST/ESA/SER.R/58, New York, 
1985 and from UN, Urban, Rural and City Populations 1950-2000 
(as Assessed in 1976), Population Studies No. 68 (New York, 
1980). Other data from Jorge E. Hardoy and David Satterthwaite, 
Shelter: Need and Response (Chichester, UK: John Wiley 6 Sons, 
19811, with some fiq’lres updated with more recent census data. 

1 

-__---_ -  -  I_ - -  __---___--_____ ._ 

5,500 days), the developing world will have to increase by 65 per 
cent it6 capacity to produce and manage its urban infrastructure, 
cervices, and shelter - merely to mainti,in present conditions. 
And in many countries, thi6 mu6t be accompliehed under conditions 
of great economic hardship and uncertainty, with resources 
diminishing relative to needs and rising expectations. 

L- The Crisie in Third World Cities 

9. Few city government6 in the developing world have the 
f>ower, re6ource6, and trained staff to provide their rapidly 
growing population6 with the land, services, and facilities 
needed for an adequate human life: clean water, sanitation, 
schools, and traneport. The reeult is mushrooming illegal 

. . . 
k 



BOX 9-l 

Dominating Cities 

Nairobi. Kenya: In 1975, Nairobi had 57 per cent of all 
Kenya’s manufacturing employment and two-thirds of its 
industrial plants. In 1979, Nairobi contained around 5 per 
cent of the national population. 

Manila, Philippines: Metropolitan Manila produces one-third 
of the nation’s gross national product, handles 70 per cent of 
all imports, atld contains 60 per cent of the manufacturing 
establishments. In 1981, it contained around 13 per cent of 
the national population. 

Lima. Peru: The metropolitan area of Lima accountti for 43 
per cent of gross domestic product, for four-fifths of bank 
credit and consumer goods production, and for more than 
nine-tenths of capital goods psoduction in Peru. In 1981. it 
wae home to around 27 per cent of Peruvians. 

Lagos. Niqeria: In 1978, LagcB’ metropolitan area handled 
oveK 40 per cent of the nation’s external trade, accounted for 
over 57 per cent of total value added in manufacturing, and 
contained oveK 40 per cent of Nigeria’6 highly skilled 
WOKkeK6. It contains only aome 5 per cent of the national 
population. 

Mexico City. Mexico: In 1970, with some 24 per cent of 
Mexican6 living there, the capital contained 30 per cent of the 
manufacturing jobs, 28 per cent of employment in commerce, 38 
Fer cent of johe in services, 69 per cent of employment in 
national government, 62 per cent of national investment in 
hidher education, and 80 per cent of KeSedKCh activities. In 
1965, it contained 44 per cent of national bank deposits and 61 
per cent of national CKedit6. 

sao Paulo. Brazil: Greater SaO PaUlO, with around one- tenth 
Of BKdZil’s national POpUlatiOn in 1980, contributed 
one-quarter of the net national product and oveK 40 per cent of 
Brazil’s industrial value-added. 

Source: J.E. Hardoy and D. Satterthwaite, ‘ShelteK, 

Infrastructure and Service6 in Third World Cities’, Habitat 
International. Vol. 10. No 4, 1986. 

settlements with primitive facilities, increased overcrowding, 
dnd rampant diseaee linked to dn unhealthy environment. 

10. In mo6t Third World cities, the enoKmou8 preseure for 
shelter and services has frayed tha UKbdn fdbKiC. Much of the 
housing used by the poor is decrepit. Civic buildings are 
frequently in d etdte of disrepair and advanced decay. So too ie 
the eeeential infrastructure of the city; public transport is 

/’ . * . 
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Given tne distribution of incomes, given the foreseeable 
availability of re6oucce6 national, local, and war ldwide 
given present technology, and given the present weakness of 
local government and the lack of interest of national 
government6 in settlement PKOblemB, I don’t 6ee any solution 
for the Third World city. 

Third World cities are and they will increasingly become 

centre6 of competition for a plot to be invaded where you can 
build a shelter, for a room to rent, for a bed in a hospital, 
for a seat in a school of in a bus, essentially for the fewer 
6table adequately paid jobs, even for the space in a square or 
on a sidewalk where you can display and sell your merchandise, 
on which 60 many hl useholds depend. 

The people themeelves organize and help construct mo6t new 

housing unit6 in Third World cities and they do 60 without the 
assistance from architects, planners, and engineers, nor from 
local or national governments. Furthermore, in many ca686, 

nazional and local goverLIments are frequently hcKa66ing these 
CJrOUpB. The people themselves are becoming increasingly the 
true builder6 and designers of Third World cities and quite 
often the manager6 of their own districts. 

Jorge Hardoy 
International Institute for 
Environment and Development 
WCED Public Hearing 
Sao Paulo, 28/29 Ott 1985 

-- -- I 

overcrowded and Overused, a6 are roads, bUCe6 and trains, transport 
etatione. public latrines, and Wa6hing points. Water supply 
systems leak, and the resulting low water pressure allow6 sewage to 
seep into drinking water. A large proportion of the city’6 
population often ha6 no piped water, 6torm drainage, or roadsU7/ 

11. A growing number of the urban poor suffer from a high 
incidence of diseaees; mo6t are environmentally based and could be 
prevented or dramatically reduced through relatively small 
investmente. (See Box 9 2.) Acute respiratory diseases, 
tuberculo6i6, inteetinal pdrd6iteE. and diseases linked to poor 
sanitation and contaminated drinkinq water (diarrhoea, dysentery, 
hepatitis, and typhoid) are usually endemic: they are one of the 
major cau6e6 of illne66 and death, eepecially among children. In 
part6 of many cities, poor people can expect to 6ee one in four of 
their children die of eerious malnutrition before the age of five, 
OK one adult in two suffering ir,testinal worm6 or serious 
reepiratory infections.B/ 

12. Air and water pollution might be a66umed to be lees 
pressing in Third World cities because of lower levels of 
industrial development. But in fact hundred6 of 6UCh cities have 
high concentration6 of industry. Air, water, I oise, and solid 
waste pollution problem6 have increased rapidly and can have 
dramatic impact6 on the life and health of city inhabitants. on 
their economy, and on job6. Even in a relatively small city, 
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BOX 9-2 

Environmental Problem6 in Third World Cities 

Out of India’s 3,119 towns and cities, only 209 had partial 
and only 0 had full sewage and sewage treat:nent facilities. On 
the river Ganges, 114 cities each with 50,000 or more 
inhabitant6 dump untreated sewage into the river every day. 
DDT factories, tanneries, paper and pulp mills, petrochemical 
and fertilizer complexes, rubber factories, and a host of 
other6 u6e the river to get rid of their wastes. The Hooply 
estuary (near Calcutta) is choked with untreated industrial 
wastes from more than 150 major factories around Calcutta. 
Sixty per cent of Calcutta’s population suffer from pneumonia, 
bronchitis, and other respiratory dieeaees related to air 
pollution. 

Chinese induetries, most of which ~84 coal in outdated 
furnaces and boilere, are concentrated around 20 cities and 
ensure a high level of air pollution. Lung cancer mortality in 
Chinese citiee is four to 6even time6 higher than in the nation 
a6 a whole, and the difference is largely attributable to heavy 
air pollution. 

In Malaysia, the highly urbanized Klang Valley (which 
i rlcluder the capital, Kuala Lumpur) ha6 two to three times the 
pollution level8 of major citiee in the United States, and the 
Klang river system i6 heavily contaminated with agricultural 
and industrial effluent6 and sewage. 

sources: Centre for Science and Environment, State of In+ic’e 
. ~nvitonrent, A Cl tizene’ Report (New Delhi: 1983); Vaclav Smil, 

. The Bad Earth. En vironaentrl Deutrdrtion in Chin@ (London: Zed 
PKe86. 1966); Sahabat Alam Ualayeia, The State of MalaYsirn 
Environment 1983-84 - Towards Greater Environmental Awateneee 
(Pencng, Malaysia: 1983). 

juet one or two factories dumping waetes into the only nearby 
river can contaminate everyone’6 drinking, washing, and cooking 
water. Many slum6 and shanties crowd cloee to hazardous 
industriee, a6 this ie land no one elee wants. This proximi *y 
has magnified the risks for the poor, .I fact demonstrated by 
great 1066 of life and human suffering in various recent 
industrial aCCident6. 

13. The uncontrolled phyeical expansion of cities ha6 also had 
serious implication6 for the urban environment and economy. 
Uncontrolled development make6 provision of housing, roads, water 
supply, sewers, and public services prohibitively expensive. 
Citiee are often built on the meet productive agricultural land, 
and unguided growth results in the unnecessary 1066 of this 
land. Such loeses are moat eerioue in nations with limited 
arable land, such a6 Egypt. Haphazard development aleo consume6 
land and natural landscape6 needed for urban park6 and recreation 
area6. Once an area is built u,, it is both difficult and 
expensive to re-create open space. 



14. In general, urban growth ha8 often preceded the 
etstablishment of a solid, diversified economic base to support 
the build-up of hOU8ing. infrastructure. and employment. In many 
places, the problem8 are linked to inappropriate patterns of 
industrial development and the lack of coherence between 
etrategies for agricultural and urban development. The link 
between national economies and inteKnatiOna1 economic factor8 ha8 
been di8CU88ed in Part I of this report. The world ecocomic 
crieis of the 19808 ha8 not only reduced incomes, increased 
unemployment, and eliminated many social programmes. It has al00 
exacerbated the already low priority given to urban pKOblem8, 
increasing the chronic 8hOKtfall in resource6 needed to build, 
maintain, and manage urban areas.9/ 

2. The Situation in Industrial World Cities 

15. The Commission’s focus on the urban crisis in developing 
countries is not meant to imply that what transpires in the 
cities of the industrial wozld is not of crucial importance to 
8U8tainable development globally. It is. These cities account 
for a high ehare of the world’s resource use, energy consumption, 
and environmental pollution. Many have a global reach nntl draw 
their feao&uces and energy fs’om distant lands, with enormous 
aggregate impact8 on the ecosystems of those lands. 

16. Nor is the emphasis on Third World cities meant to imply 
that problem8 within th8 cities of industrialized countries are 
not 8eKiOU8. They are. Many face problem8 of deteriorating 
infrastructure, environmental degradation, inner-.city decay, and 
neighbourhood collapse. The unemployed, the elderly, and racial 
and ethnic minorities can remain trapped in a downward spiral of 
degradation and poverty, a8 job opportunities Jqd the younger and 
better-educated individual8 leave declining neighbourhoods. city 
OK municipal government8 often face a legacy of poorly designed 
and maintained public housing estates, mounting co8t8, and 
declining tax bases. 

17. But most industrial countries have the means and resource8 
t.o tackle inner-city decay and linked economic decline. Indeed, 
many have succeeded in reversing these trend6 through enliqhtened 
policies, cooperation between the public and private 6ector[, and 
eignificant investments in personnel, institutions, and 
technological innovation.lO/ Local authorities usually have 
the political power and credibility to take initiative8 and to 
a88e88 and deploy resources in innovative way6 reflecting unique 
lOCal conditions. Thie gives them a capacity to manage, control, 
experiment, and lead urban development. In centrally planned 
economier, the ability to plan and implement plan8 for urban 
development ha8 been significant. The priority given to 
COlleCtiVe good8 Over private COn8UmptiGn may al60 have increased 
the feeoufces available for urban development. 

18. The physical environment in many cities of the industrial 
world ha8 improved substantially over the decades. According to 
the hietorical record8 of many major centre6 - like London, 
Parie. Chicago, Moscow, and Melbourne - is was not too long ago 
that a major part of their population lived in desperate 



to the surrounding countryside. 
Given the importanca of cities, special efforts and 

safeguards are needed to ensure that the resources they demand 
are produced sustainably anil that urban dwellers partic ipare in 
decisions affecting their lives. Residential areas are likely 
to be more habitable if they are qDverned as individual 
neighlJourhood6 with direct local participation. To the extent 
that energy and other needs 2a$ be met on a local basis, both 
the city and surrounding areaL will be better off. 

‘Sustainable Development and How 
to Achieve It * 
Global Tomorrow Coalition 
WED Public Hearing 
Ottawa. 26-27 May 1986 

circumstances amid prose pollution. Conditions have improved 
steadily during the past century, and this trend continues. 
although the pace varies between and within cities. 

19. In most urban areas, almost everyone is served by refuse 
collection today. Air quality has generally improved, with a 
decline in the emission of particles arrd sulphur oxides. Efforts 
to restore water quality have met with a mixed record of success 
because of pollution from outside of cities, notably nitrates and 
other fertilisers and pesticides. Many coastal areas, however, 
close to major sewage outlets, show considerable deterioration. 
There is rising concern about chemical pollutants in drinking 
water and about the impacts of toxic wastes on groundwater 
quality. And noise pollution has tended to increase. 

20. Motor vehicles greatly influence environmental conditions 
in the cities of the industrial world. A recent siowdown in the 
growth rate of vehicle numbers, stricter emission standards for 
new vehicles, the distribution of lead-free qasoline, 
improvements in fuel efficiency, improved traffic man?u.?ment 
policies, and landscaping have all helped reduce the imp,cts of 
urban traffic. 

21. Public opinion has played a critical role in the irivr? to 
improve urban conditions. In some cities, public pressure has 
triggered the abandonment of massive urban development pro’ects, 
fostered residential schemes on a more husan scale, countered 
indiscriminate demolition of existing buildings and historic 
districts, modified proposed urban h’.qhway construction, and led 
to transformation of derelict plots into playgrounds. 

22. The problems that remain are serious but they affect 
relatively limited areas, which makes them much more tractable 
than those of Cairo or Mexico City, for example. Certain aspects 
of Urbd’l decline even provide opportunities for environmental 

. . . 
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enhancement. The exodus of population and economic activities, 
while creating 6evere economic and eocial difficultlee, reduces 
urban congestion. allows new USBE for abandoned buildings, 
protecte historic urban districts from the threat of speculative 
demolition and reconstruction, and contribute6 to urban renewal. 
The de-industrialization of these cities is often counterbalanced 
by the growth of the bervices sector, which bring6 it6 own 
problame. But this trend creates opportunities to remove heavy 
industrial pollution sources from residential and commercial 
area6. 

23 * The combination of advanced technology, stronger national 
economies, and a developed institutional infrastructure give 
resilience and the potential for continuing recovery to cities in 
the industrial world. With flexibility, space for manoeuvre, and 
innovation by local leadership, the issue for industrial 
countries is ultimately one of political and social choice. 
Doveloping countries are not in the 6ame situation. They have a 

major urban crisis on their hands. 

II. THE URBAN CHALLENGE IN DEVELOPING 
COUNTR I ES 

24. Settlement6 - the urban network of cities, towns, and 
villages - encompass all aspect6 of the environment within which 
societies’ economic and social interaction6 take place. 
Internationally, the major cities of the world constitute a 
network for the allocation of investment and for the production 
and sale ot most goods and services. These centres are the first 
to be plugged into this network. through air- and tieaports and 
telecommunications. New technologies usually arrive and are 

first put into practice (n large and then smaller cities. Only 
if centre6 are firmly connected to this network can they hope to 
attract investment in technologies and manufacturing goods for 
world markets. Nationally, Citi66 are veritable incubator6 of 
economic activities. Some enterprise6 are large-scale but the 
vast majority are small, doing everything from selling snack 
foods to mending shoes and building houses. The growth of these 

activities i6 the foundation of the domestic economy. 

1. National Urban StrategirAfi. 

25. The natural evolution of this network of settlements, 
however, has caused apprehension in most developing countries. 
Of particular concern ha6 been the pnenomenal growth of often one 
or two major cities. In Borne countries, the desire to limit this 
growth ha6 led to spatial policies designed to accelerate the 
development of secondary centres. Underlying thib ha6 been a 
particular concern that unbalanced growth is increasing 
interregional disparities and creating economic and social 
imbalance6 that can have serious coneequences in terms of 
national unity and political stability. 

26. Although far from conclusive, the available evidence 
suggests that moec attempt6 by centrcrl governments to balance 
spatial development have been both expensive icrld ineffective. 



We see that the increasing urban drift i6 inevitable: 
There are a lot of ‘push’ factor6 working in the rural area6. 
Rural pluralization is caused by absence of land reform, by the 
increase of absentee landownership, by the displacement of the 
Green Revolution. 

Pesides the ‘push’ factors of the rural areas, there are, 
of courue, the ‘pull’ factors, the glamour of the Big City, the 
higher pay of urban jobs as compared to rural income 
possibilities. So the informal sector of Jakarta has grown; 

maybe from the 7 million population of Jakarta, 3 or 4 million 
- at least two-third6 - are the result of the urban drift. 

George Adicondro 
DiLector, Irian Jaya, 
Rural Community Development 
Foundation 
WCED Public Hearing 
Jakarta, 26 March 1985 

Major macroeconomic, social, and sectoral policies have often 
been directly opposed to the decentralisation policy. 
Investments supported by governments and aid agencies have 
followed the same centralizi.ng logic as private investments. and 
have built transportation facilities, educational and health 
institutions, and urban infrastructure and services where the 
demand exists - in the major city. Rural-urban migration ha6 
followed the same pattern. A major reason why so many migrants 
in recent decade6 went to cities such a6 Nairobi, Manila, Lagos, 
Mexico City, Sao Paulo, Rangoon, or Port au Prince was the 
dominant role each centre came to play in its national econc;my. 

27. The macroeconomic and pricing policies pursued by 
governments further reinforced this concentration. The major 
cities. often the capital, UEJUally CeCeiVe a di6pCOpOttiOnately 
large 6hare of the total national expenditure on @dUCdtiOn and on 
subsidies to reduce the price6 of water, corn, electric power, 
diesei fuel, and public transport. Railroad freight rates 
6ometimes favour routes that pass through the capital. Property 
taxes in the city ard surrounding districts may be undervalued. 
New or expanded industries given a bO06t by the Import 
eubstrtution pclicies are encouraged to er;tablish in or near thp 
capital.11’ 

28. Agricultural and food policies have also tended to promote 
rapid growth of larger cities. Low or even negative economic 
supports for agrict*lturai products have driven smallholders off 
their land and added to the numbers of the rural poor. Urban 
food prices, neld low by subsidies, have served to attract many 
of them to cities. In recent years, however, some developing 
countries have found it possible to begin to Sh’ft more income 
from tSe major cities to the rural areas and smaller towns. In 

some cdse6. policies to promote small landholding6 and interlsive 
farming have had this effect. Increasing production, d growth in 
agricultural e-Vloyment, and higher average incomes have 
stimulated the development of small and intermediate centret, in 



the agricultural region6 they serve.12/ 

29. There are Eome important le66On6 t0 be learned about 
spatial strategies for urban development: 

l Nothing much short of Coercion Will prevent the growth of 
the major city in the early stages of development. 

l The key to succeesful intervention is timing, to 
encourage deconcentration only when the advantayes of 
concentration are diminishing, 

* Avoid policy intervention6 that increase Lhe 
attractiveness of the major city. PaKtirUlarly subsidies 
on food and energy, overly generous provision of urban 
infrastructure and other services, and excessive 
concentration of administrative power in the capital. 

* The best way to encourage the growth tii 6eCOndary centre6 
i6 to build 3n the natural economic advantage6 of their 
regions. especially in re6ource proceseing and marketing, 
and the decentralized p’ovision of government services. 

* Rural and urban development strategies and approaches 
ehould be complementary rather than contradictory: The 
development of secondary centre6 is to the direct 
economic benefit of *the 1 r?6ource area6 they 6erve. 

30. The job opportunities and housing provided by cities are 
eeeential to ab6OKb the population growth that the countryside 
cannot cope with; ~6 long a6 price control6 and subsidies do not 
interfere, the urban market should offer advantage6 to rural 
producer6. But there are obviou6ly conflict6 of interest between 
developing country city-dwellers and farmers. A major thtU6t of 
the discussion on food eecurity (see Chapter 5) wa6 to aseert the 
importance of decisively turning the*‘terms of trade’ in favour 
of farmers, especially small farmers, through pricing and 
exchange rate policies. Many developing countries are not 
implementing euch policies, partly for fear of losing the support 
of politically powerful urban factions. Thus they fail both to 
stem urban drift and to improve food security. 

31. These considerations can provide the basis for developing 
an explicit national settlements strategy and policies within 
which innovative and effective locdl 6CIlUtion6 to urban problems 
can evolve and flOUri6h. Every government has such a strategy 1~1 
effect, but it is most often implicit in a range of 
macroeconomic, fiscal, budget, energy, and agricultural polices. 
These policies have usually evolved incrementally in response to 
the pressures of the day and, almost invariably, they contradict 
each other and the stated settlement goal6 of the government. A 
national urban strategy could provide an explicit 6et of goals 
and priorities for the development of a nation’6 urban system and 

the large, intermediate, and small centre6 within it. !>uch a 
etrategy must go beyond physical or spatial planning. It 
require6 that government6 take a much broader view of urban 
policy than ha6 been traditional. 

32. With an explicit strategy, nations can begin to reorient 
thoee central economic and major eectoral pollcie6 that w 

reinforce megacity growth, Urban decline, and pnvertv. ‘Llley can 



likewise promote more effectively the development of small and 
intermediate urban centre6. the strengthening ot their local 
governments, and the establishment of services ancl facilities 
needed to attract development initiatives and invectment. 
Mini6cries of Planning, Finance, Industry, Agriculture, and HO on 
would have clear goals anIl criteria against which to d6se66 the 
effect8 of their policies and expenditure8 on urban development. 
Contradictory policies and programme8 could be changed. At the 
very leaet, the spatial biases inherent In macroeconomic and 
fiscal policies, annual hudgetF, pricing structures, and sectoral 
inveotment plans could be expo6ed and assessed. Within such a 
strategy, the traditional tool6 of urban policy, including ;. ‘Id 
use planning and control, would stand a better chance of being 
eftective. 

33. “he formulation of such a strategy i6 clearly d central 
go-.-tirnment respons i bi 1 i t y  ,. Beyond this, however, the role of 
:,sntral government8 shoulo be primarily to strengthen the 
capacity of local government6 tc find and carry through etfective 
solution8 to local urban problem8 and stimulate ‘.ocal 
opportunities. 

2 -k Strengthening LOCal Authorities 

34, The institutional and legal Ftructures of local government 
in most developing nation8 are inadequate for these purposes. 1 11 
most African and Asian nation8 the structure of urban government 
goee hack to the colonial period and wa6 designed to deal with 
predomin-2 tly rural and agricultural societies. It wa6 never 
intended to cope with rapid urLanization or to manage cities of 
several million inhabitants. Newly independent government6 
inherited a framework of law8 and procedure6 totally 
inappropriate to deal with the urban processes they were about to 
confront. Yet in many nations. this inherited framework remain6 
largely in place. 

35. Where the immediate colonial past is lee6 evident, da in 
most Latin American nations, the political, insti’utional, and 
legal framework6 for local government are often just d6 

inappropriate and inddegudte. As in AGid ind AfriCd. m06t dre 

based on model6 imported from Euroyc or North AmeriCd. T&ii6 has 
made it difficult for t,hem to influence the direction o! 
urbanization and to manage the problems of ‘.Lrge, rapidly 
expanding urban centre8. It has created cities that are energy 
and material-intensive and dependent on imports, and that add to 
the burden on the national economy, including pressure6 011 trade 

and balance of payments. 

36. Urban development cannot be based on standardised models. 
imported or indigenous. DeSrelopment posfiibilitiec dre particular 
50 each city and mu6t be a68e68ed within the context of i t.6 own 
region. C;.at works in one city may be totally inappropriate in 
another. .*lthoul;h technical help from central agencies may be 
.reeded, only a strong local government can ensuze that the nrerl:,, 
cuetoma, urban forms, social priorities, and environmental 
conditions of the local area are reflected in local plans for 
urban development. But local authorities have not been given the 
pc-itical power, decision-making capacity, and access to rtfvenues 
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A lot of youth in the Third World countries and even adults 
,?re unemployed, We want simple technologies whereby one 
particular person ccn do a kind of a job that could have 
provided job opportunjties to eeveral hundreds. What are we 
doing with the surplus: potential, energy? So again I say that 
development is people. it is not high technoiogy, it is not 
modernization, it is not westernization. But it should be 
culturally relevant. 

Jan Scl~~s 
World Vision International 
WCED P’Jblic Hc acing 
Nairobi, 23 Sept 1986 

naeded to carry out their functions. This leads to frustration, 
to continuing criticism of local government for ineufficient and 
inefficient servicee, and to a downward 6piral of weakness 
feeding on weakness. 

37. The iack of political acces(1 to an adequate financial baclc 
ie a major waknese of local Government in many developing 
countr ice. Moet local governments have difficulties getting 
enough revenue to cover their operating expenses, let alone to 
make new invertmente to extend cervices and facilities. Even 
richer city governments have access to the equivalent of only 
$10-50 per inhabitant to invest each year. Despite these 
weaknesees, the trend in recent decade6 ha6 been foL national 
govornmente to reduce the financial capacity of local governments 
in real terms. 

38. The result is growing centralizacion and continuing 
weakneesee at both tt:e central and locai Level. Instead of doing 
a few things well, Central authoritieo erirl ‘JP doing too many 
thingr, none of them well. Human and financial resources get 
stretched too thin. Local governments do not gain the expertise, 
authority, and cradibility needed to deal with local problems. 

39. To become key agents of development. city governments need 
enhanced political, institutional, and f inancj.al capacity, 
notably access to more of the wealth generated in the city. Only 
in this way can cities adapt and deploy Borne of the vast array of 
tools available to address urban problems - tools such as land 
title registration, land use control, and tax sharing. 

3. Self-Reliance and Citizen Involvement 

40. In most developing countriee between one-fourth and 
one-half of the economically active urban population cannot find 
adequate, stable livelihoods. With few jobs available in 
establiahsd businesses or government services, people have to 
find or create their own sources of income. These efforts have 
resulted in the rapid growth of what has been termed the 
8 informal 6ector 1, which provides much of the cheep goods and 
services essential to city economies, business, ane con8umere. 



41. Thus, while aany poor people may not be officially 
employed, most are working - in unregistered factories 6nd 
construction firms, celling good6 on 6treet corners, making 
clothe6 in their homen, of as eefvants of guards in better-off 
neighbourhoode. Most of the eo-called unemployed are rn fact 
working lo-15 hours a day, six to seven day6 a week. Their 
problem is not 60 much underemployment as underpayment. 

42. Most house building, maintenance, or upgrading in the 
cities of developing countries is done outside official plans and 
usually in illegal settlements. This procees mobilizes untapped 
resources, contribute6 to capital formation, and 6tiEulates 
employment. These informal-sector builder6 represent an 
important source of urban employment, in particular for low and 
unskilled labour. They ace not capital- or technology-intensive, 
they are not energy-intensive, and as a rule they do not impose a 
drain on foreign exchange. In their way, they contribute their 
share to artaining some of the nation’s major development 
Obj8CtiVeS. Moreover, they are flexible in responding to local 
needs and demands. catering in particular to poorer huUSehOld6, 
which usually have nowhere else to turn. Many government6 have 
begun to see the Wisdom of tolerating rather than quashing their 
work. Ilarge-scale bulldozing of sguatt.er communities ie now 
rarer, although it still happens. 

43. Government6 should give more support to the informal 
sector, recognizing its vital function6 in urban development. 
Some government6 have done 60, facilitating loans and credit to 
amall entrepreneurs, building cooperatives, and neighbourhood 
improvement aeeociations. Providing tenure to thO6e living in 
illegal settlements ie basic to this process, a6 is easing some 
building and housing regulations. 

44. Multilateral and bilateral devc!lopment assistance agencies 
should follow suit, and some are beginn+ng to do 60. 
Non-governmental and private voluntary ocganizatione are 
springing up in many countries ta prov,de cost-effective Channel6 
for assistance, ensuring that it get6 to thO68 who can use it. A 
much larger proportion of sclsistance could be channelled directly 
through these organizations. 

45. The above measures would also reinforce self-reliance and 
local governance by the poor in their own neighbourhood 
aasociat ions. Left to their awn cjevices, the poor in many Third 
‘rJorld Cities have organized to fill gape in services left by the 
local government. Among other things, community groups mobi 1 ire 
and organize fund-raising or mutual self-help to deal with 
security, environmental, and health problem6 within the immediate 
area. 

46. Government6 should move from a position of neutrality or 
antagonism to aCtiV8 eupporr fOK 6UCh effOrt.6. A few have 
actually institutionalized such programme6 60 that public 
ministries or agencies work continuously with community 
organizations. In the Indian city of Hydetabad, for example, an 
Urban Community Development Department oet up by the municipal 
corporation Work6 directly with community groups and 
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The shantytown6 have found their own technique, their own 
re0oufCeB without any assistance from anyone elee, and they 
solved their housing problems. The real problem ie not that. 
It ir the poverty, the lack of planning, the lack of technical 
asoiltance, the lack of financing to buy construction 
materiale. the lack of urban equipment. 

To change thiB housing policy for human settlements, they 
should stimulate Belf-construction. instead of financing these 
large housing complexes. It. would have been much better and 
would have cost less to help the people to carry out the 
self-construction. 

Qenerally speaking, it seems clear that without meeting the 
baeic neede of human beings, concern for the environment haB to 
be eecondary. Man has to Burvive, anBver, and attend first to 
hie basic survival needs--food, houeiny, sanitation--and then 
to the environment. 

Walter Pinto Coeta 
President, Environmental and 
Sanitation Association 
WCED Public Hearing 
Sao Paulo, 28-29 Ott 1985 
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non-government organizatione in poorer neighbourhoods. By 1983, 
Borne 223 organizations had been formed by resident6 in low-income 
area@, plus 135 youth organizatione and 99 women’s groups.lj/ 
In this way governmentr can become partners and sponsors of the 
people who are the main builders of their citie6. 

4. Housing and SeKViC0B for the Poor 

47. In most developing-world cities, there i6 little low-cost 
houBing. Generally thOBe on low incomee either rent room8 - 

whether in tenement6 or cheap boarding-houeee, or in someone 
8168’8 house of shack - of they build OK buy a house or shack in 
an illegal Bettlement. There are many kind6 and degrees of 
illegality, a;rd theee influence the extent to which governments 
tolerate t.he exietence of such eettlements, or even provide them 
with public service6 and facilities. 

48. Whatever form it takes, low-income accommodation generally 
Bharee three characteristice. First, it ha6 inadequate of no 
infrastructure and cervices - including piped water, BeverB, or 
other means of hygienically di6pO6ing of human WaBte6. Second, 
people live in crowded and cramped condition6 under which 
communicable diseasee can flourish, particularly vhen 
malnutrition lovers reeietance. Third, poor people usually.’ build 
on land ill-suited for human habi:ation: floodplains, duarty 
deserte, hills 6ubject to landalide, or next to polluting 
induettiee. They ChOOBe theee site6 beCaUse the lJnd’6 low 
commercial value means they Bti.nd a better chance of not being 
evicted. 

49. Landovnerehip structures and the inability or unwillingnees 
of governloente to intervene in these structures dfe pe c\ps the 

. 



main factors contributing to ‘illegal’ settlements and chaotic 
uf ban sprawl. When half of more of a city’s workforce has no 
chance of obtaining a legal plot on which a house can be built, 
let alone of affording to buy or rent a house lega:ly, the 
balance between private landownership rights l iL the public good 
must be quickly rethought. 

SO. Given urbanization trends in most developing countries, 
there is no time to wait for slow and uncertain programmes. 
Government intervention must be reoriented so that limited 
resources are put to maximum effect in improving housing 
conditions for the poor. The options for intervention are many 
(see Box 9-3). but governments should be guided by these seven 
pr ior i ties : 

* provide legal tenure to those living‘ in ‘illegal’ 
settlements, with secure titles and basic services 
provided by public authorities; 

* ensure that the land and other resources people need to 
build or improve their housing ure available; 

‘* supply existing and new housing areas with 
infrastructure and servicre; 

* set up neighbourhood offices to provide advice and 
technical assistance on how housing can be built better 
and cheaper, and on how health and hygiene can be 
improved; 

* plan and guide the city’s physical expansion to 
anticipate and encompass needed land for new housing, 
agricultural land, parks, and children’s play areas; 

* consider how public intervention could improve 
conditions for tenants and those living in cheap rooming 
or boarding-houses; and 

* change housing finance systems to make cheap loans 
available to lower-income and community groups. 

51. Moat cit.:rs urgently need a large and continuous increase 
in the availability of cheap housing plots convenient to the main 
centre6 of employment. Only government intervention can achieve 
this, but 30 general prescriptions are possible. Societies 
differ too much in how they view private landownership and land 
use rights, in how they use different instrumentn such ata direct 
grants, tax write-offs, or deduction of mortgage interest, and in 
how they treat land speculation, corruption, and other 
underirable activities that often accompany processes of this 
kind. Although the means are particular LO each nation, the end 
must be the same: governments ensuring that there are cheaper, 
better-eerviced, better-located, legal alternatives to illegaA 
plots. If this need is not met, the uncontrolled growth of 
citier - and its accompanying high costs - will not be stopped. 

52. Bee ides land, building materials are another major cost for 
people putting up their own houses. Government support fclr the 
production of materials and of certain structural componentr, 
fixtures, and fittings could reduce houring costs and create many 
jobr . Small neighbou-hood workshops often have cost advantages 
because of the low cost of transport from the workshop to the 
building site. 



BOX 9-3 I 

Three Ways to Use $20 Million to Improve 
Conditions in a City of 1 Million 

Option 1: 

Build 2,000 public housing unit6 for poor families (with an 
average of six family members), each costing $10,000. 
Condition6 are improved f9r 12,000 people, but little co6t 
recovery is possible for poor families. If the City’6 
population grow6 at 5 per cent annually, 630,000 new 
inhabitant6 will be added over 10 years. 60 only a tiny 
fraction of total population will have benefited. 

Option 2: 

E6tabli6h a ‘site-and-service echeme’, whereby poor families 
are responsible for building their hOU66t6 on an allocated site 
Supplied with piped water, connection to a 6ewetr system, and 
electricity, roads, and drainage. At $2,000 per plot, this 
mean6 hou64ng for 6ome 60,000 people - about 10 per cent of the 
city’s population growth over 10 years. 

Option 3: I 

Allocate $100,000 to a neighbourhood organization representing 
1,000 poor households (6,000 people) in an existing low-income 
settlement. It choose6 to improve drainage and roads, build a 
health clinic, establish a cooperative to produce inexpensive 
building material6 and components, and reblock the settlement 
to improve access roads and provide 50 new plots. With $10 
million, 100 such community initiative6 are 6UppOrted, reaching 
600,000 people and providing 5,000 new housing plots. Many new 
job6 are 6timulated. The remaining $10 million is spent on 
inetailing pipc.d water; at $100 per household, all 600,000 
people reached. 

~- .__---- . --.-- ----- --I 

53. The majority of building codes dnd standards are ignored 
because following them would produce buildings too expensive tar 
mo6 t people. A more effective approach might be to set up 
neighbourhood office6 to provide technical advice on how health 
and safety can be improved at minimum rest. Good professional 
advice can lower building (,itit6 and improve quality, and might be 
more effective than prescribing what can or cannot be built. 

54. Many poor people rent accommodation; half or more of a 
city’6 entire population mdy be tenant6. Increasing the 
availability of house sites, materials, and Credit6 doe6 little 
for those who mu6t rent. One possibility is financial support to 
non governmenLa1, non-profit organizations to purchase znd 
develop property epecifically for rental units. A accond i6 
support for tenant6 to buy out landlords and cfinvert tenancy into 
cooperative OWneL6hip. 
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55. Governments, especially those strapped for resources, may 
claim that piped water supplies and sewage disposal systems are 
too expensive. As a consequence, poor people may have to pay 
water vendor6 far more per litre of water than middle- or 
upper-income groups pay public agencies to pipe water into their 
homes. Western water-borne sewage systems and treatment plants 
may be prohibitively expensive. But other techniques and systems 
cost between one-tenth and one-twentieth a6 much per household, 
and most of these use much less Water. Moreover. lower-cost 
technology can be upgraded over time, as money becomes 
available.l4/ 

56. Major improvement6 can be made relatively cheaply in all 
these areas. But costs will remain low only if low-income groups 
are encouraged to participate fully in defining what they need, 
in deciding what they will contribute to the new services, and in 
doing the job with their own hands. This cooperation depend6 on 
establishing the new relationship between citizen6 and government 
called for earlier. 

5. Tapping MOKe Resources 

57. The available resources in or close to cities are often 
underused. Many landowners leave well-located sites undeveloped 
in order to benefit later from their increasing value as the city 
gKOW6. Many public agencies have land that could be put to 
better use, such as the area next to stations and harbours 
controlled by railway and port authorities. Several countries 
have introduced special programme6 to encourage public and 
private cooperation in the development of such lands, a trend 
that should be encouraged. There is a general need to find 
innovative and effective ways of pooling land for the common 
good. Most cities have mechanisms for acquiring land either at 
market rates (which means that Scheme6 are never implemented), or 
at arbitrarily low confiscatory rates (where the alliance of 
political forces and landlord6 blocks the acquisition anyway). 

58. Government6 should also consider supporting urban 
agriculture. This may have less relevance in cities where land 
markets are highly commercialized and land for housing is in 
short supply. But in most cities, especially those with less 
commercialized land markets, considerable potential exists. Many 
African cities already realize this. Urban agriculture, 
especially on city fringes, is undertaken by people at; a way to 
feed themselves. In other instances, the process is more 
commercialized, with enterprises specializing in vegetable 
production for sale within the city. 

59. Officially sanctioned and promoted urban agriculture could 
become an important component of urban development and make more 
food available to the PaPban poor. The primary purposes of such 
promotion should be to improve the nutritional and health 
standards of the poor. help their family budgets (50-70 per cent 
of which is usually spent on food), enable them to earn some 
additional income, and provide employment. Urban agriculture can 
also provide fresher and cheaper produce. more green space, the 
clearing of garbage dumps, and recycling of household waste.15' 

/  1 *  .  
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I’m an expert in slum dwelling. We ’ fe f?t;Ldbl iFti1Ily d 

emall, tiny organization trying to organize slum dwellers, 
because we 6ee 60 many slums. Slums in the city, slums in the 
villages, 6lUm6 in the forests. 

1 have worked for four year6 to motivate my fellow slum 
dweller6 to become transmigtants. and they finally migrated to 
ten place6 all over Indonesia. The’, are still in very good 
communication with me. They’re still sending me letters, and 
they say that life is not better in the transmigration reds. 
Living in the shadows in the urban slums or living in the 
shadow6 in the transmigration site is just, the same. 

When 1 go back to my people, the slum dwellers:. tonight 
they will ask me what 1 have got from this meeting in the big 
hotel. They won’t ask for information, just ‘have you brought 
6ome money for u6 to build new hOUSe67’ 

Syamslrddin Nainggolan 
Founder, 
Yayasan Panca Bakti 
WCED Public Hearing 
Jakarta, 26 March 1985 

----_ 

60. Another poorly used re6ource is 6Olid wastes, t.he disposal 
of which ha6 become a major problem in many cities, with much of 
it dumped and uncollected. Promoting the reclamation, reuse, or 
recycling of material6 can reduce the problem of 6Olid wb6Le, 

stimulate employment, and result in savings of raw mzterials. 
COmpO6ting can support urban agriculture. I f  a municipal 
government lack6 the fe6ource6 to collect household wa6te6 
regularly, it can support existing community-based schemes. In 
many cities, literally thOUsand6 of pcbople already make a living 
sorting through wa6te6 by hand on municipal tips. Irlvesting in a 
more capital-intensive, automatic recycling plant could be doubly 
counterproductive if it unneceesarily cor:6ume6 scarce capital or 
if a plant would destroy many people’6 livelihood6. But an 

immediate need here is to give health advice and provide trt>alth 
care service6 to those who are making a living off rrunicipdl 
tips.16/ 

III. INTERNATIONAL COOPERATION 

61. The future will be predominantly urban, and the moSt 

immediate environmental concern6 of most people will be urban 
one6. The effectiveness of effort6 to improve urban life depends 
largely on the health of national economies. In many developing 
countries, this is linked closely to the state of the world 
economy. An improvement in international economic relation6 (see 
Chapter 3) would perhaps do more than anything else to enhance 
the capacity of developing countries to address their linked 
urban and environmental prOblem6. But beyond that is the need to 
strengthen cooperation among developing countries and to increase 
various type6 of direct support from the international community. 
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62. Developing countries can do d great deal together to 
develop t.he pal icy concepts, programmes, and institutions needed 
to tackle the urban crisis they share. AILhough the management 
problem6 confronting Caracas, Dakar, or Delhi have little 
relevance to those confronting London or Paris, the cities of 
Latin America, West Africa, OK South A6id have much in common. 
As they formulate broad national urban strategies, it is 
important that they share experiences on the management of their 
growing megdCitie6. on the development of small anti intermediate 
centres, on strengthening local government, on lipgrading illegal 
settlements, on crisis-response measure6, and on a range of ot.he: 
problems that are more OK less unique to the Third World. 

63. Further research could provide the basis for rethinking the 
Third World city. It could albo feed in-country training 
programmes (or, for smaller nations, regional training 
programmes) for city and municipal government staff. Good policy 
proposals and good training course6 depend on good local 
informat ion and analysis; far too little of all three of these is 
found within developing countries and cities. 

2 International _~--_~.______ Supper’ 

64. A greater flow of international resource6 is required to 
support the effort6 of developing countries to tackle the 
unfolding urban crisis. An ageeed definition of ‘urban 
development assistance’ does not exist, but the Development 
Assistance Committee recently estimated that totdl bilateral and 
multilateral aid for urban programme6 averaged about $900 million 
per year over 1980-84.171 It is also estimated that to date 
fewer than 5 per cent of the developing world’s urban population 
ha6 been reached by a hOUSing OK neighbourhood upgrading project 
sponsored by a development dssistance agency. This level of 
support needs to be increased significantly. Moreover, the scope 
of support should be broadened and it6 quality and terms improved. 

65. In addition, development assistance agencies should 
increase aid and technical assistance in three areas: 

l to set up infrastructure fund6 tar !ocal CJOveKnmf:nts; 
l to undertake tasks such as KeOKganiZinq local tax 

assessments and collection, preparing UK updating map6 of 
property Ownership, and setting up technical team6 to 
advise households and community group6 on improving 
hOUSing: 

* for in-country training cour6es and on-the.- job training 
for local officials. 

66. Part of the increased aid should go directly to commur1it.v 
gKoups. Using intermediaries such a6 national or international 
NGOs. Several bilateral aid programmes have already demonstrated 
the cost-effectiveness of this approach; various NGOB have been 
responsible for many successfJ1 community-based schemes to 
improve housing and provide basic 6ervices. They are ganerally 
more 6uccessful at reaching the poorest. More did should also go 
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Misunderstanding Women’s Needs in Housing Projects 

Housing projects often u6e a gridiron layout that does not 
allow women to work in their house and at the same time keep an 
eye on their own or their neighbourti’ children. House desiqns 
and plot sizes rarely consider the fact that many women will 
want to use their houses as workshops (to make clothes, for 
instance) or as shops, which in fact are often forbidden in 
low-income housing projects. Application procedure for 
low-income housing sometimes requires ‘husbands’ to apply; this 
excludes women--headed households - between 30 and 50 per cent 
of all households. Women’s special needs in different culture6 
are ignored - in Islamic societies, for example, women’s need 
for private open space within the house is rarely considered in 
house designs, while their need for relatively sheltered 
pathways to get to shOQ6 and clinics is not acknowledged in 
site layouts. 

to supporting independent research groups working in housing and 
urban issues, particularly those providing advice to local 
governments and community groups; many are doing 80 already, 
especially in Latin America. 

67. International cooperation can also contribute to developing 
low coat technologies for urban needs and studying ways of 
meeting the housing needs of women. (See Box g--4.) 

68. Many technical agencies within the UN system have the 
appropriate knowledge bases to play a valuable role in advising 
and eupporting governmente, notably the UN Centre for Human 
Settlement6 (UNCHS. of Habitat). They should identify the 
information and guideline6 that city governments need ,nd the 
form in which it can be made accessible and usable by them. This 
could be patterned, for example, upon the ongoing efforts to 
prepare guidebooks for community workers on identifying disease 
vector6 and mobilizing communities to deal with them, and on 
interventions to promote child survival and health. More 
generally, Habitat can strengthen international cooperation at 
the global lavel, a6 in the UN International Year of Shelter for 
the homel866. The capacity of the UN system to provide 
leaderehip on human eettlements issues through Habitat need6 to 
be strengthened. 

. . * 
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CHAPTER 10 

MANAGING THE COMMONS 

1. The traditional forms of national sovereignty are 
increasingly challenged by the realities of ecological and 
economic interdependence. Nowhere is this more true than in 
shared ecosystems and in ‘the global commons’ - those parts of 
the planet that fall outside national jurisdictions. Here, 
sustainable development can be secured only through international 
cooperation and agreed regimes for surveillance. development. and 
management in the common interest. But at stake is not just the 
sustainable development of shared ecosystems and the commons, but 
of all nations whose development depends to a greater or lesser 
extent on their rational management. 

2. By the same token. without agreed. equitable, and 
enforceable rules governing the rights and duties of states in 
respect of the global commons, the pressure of demands on finite 
resources will destroy their ecological integrity over time. 
Future generations will be impoverished, and the people who 
suffer most will be those who live in poor countries that can 
least assert their own claim6 in a free-for-all. 

3. Management of the various commons - the oceans, outer 
space, and Antarctica - is at different stages of evolution, as 
is the very ‘commonality’ of these areas. In Zhe Law of the Sea, 
the international community has developed one of the most 
ambitious and advanced of international conventions ever for the 
seas and the sea-bed. But a few countries have 60 far declined 
to adhere to the multilateral regime that had been the subject of 
protracted global negotiations. and thi6 is blocking 
implementation of certain key aspects. Boundaries have been 
drawn on the oceans to separate the common seas from national 
Exclusive Economic Zones (EEZs). but as the common and claimed 
waters form interlocked ecol‘?gical and economic systems, and as 
the health of one depends on the health of the other, both are 
discussed in this chapter. As for outer space, the least tapped 
global commons, discussion of joint management has only just 
begun. Antarctica has been covered for over a quarter of a 
century by a binding Treaty. Many states that are not party to it 
feel they should by right have a stake in the management of what 
they see as a part of the global commons. 

I. OCEANS : THE BALANCE OF LIFE 

4. In the Earth’s wheel of life. the oceans provide the 
balance .L/ Covering over 70 per cent of the planet’s surface, 
they play a critical role in maintaining its life-support 
systems, in moderating its climate, and in sustaining animals and 

/ *.. 
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plants, including minute, oxygen-producing phytoplankton. They 
provide protein, transportation, energy, employment, recreation, 
and other economic, social, and cultural activities. 

5. The oceans also provide the ultimate sink for the 
by-products of human activities. Huge, closed septic tanks, they 
receive waste6 from cities, farms, and industries via sevage 
outfalls, dumping from barge6 and ships, coastal run-off. river 
discharge, and even atmospheric transport. In the last few 
decades, the growth of the world economy, the burgeoning demand 
for food and fuel, and accumulating discharges of wastes have 
begun to press against the bountiful limits of the oceans. 

6. The oceans are marked by a fundamental unity from which 
there is no escape. Interconnected cycles of energy, climate, 
marine living resources, and human activities move through 
coastal waters, regional seas, and the closed oceans. The 
effects of urban, industrial, and agricultural growth are 
contained vithin no nation’s Exclusive Economic Zone; they pass 
through currents of water and air from nation to nation, and 
through complex food chains from species to species, distributing 
the burdens of development, if not the benefits, to both rich and 
poor. 

7. Only”the high seas Outside of national jurisdiction are 
truly ‘commons’; but fish species, pollution, and other effects 
of economic development do not respect these legal boundaries. 
Sound management of the ocean commons will require management of 
land-based activities as well. Five zones bear on this 
management: inland areas. which affect the oceans mostly via 
rivers; coastal lands - svamps, marshes, and so on - close to the 
6ea, where human activities can directly affect the adjacent 
waters; coastal waters - estuaries, lagoons, and shallow vaters 
generally - where the effects of land-based activities are 
dominailt : offshore waters, out roughly to the edge of the 
continental shelf; and the high seas, largely beyond the 200-mile 
EEZs of coastal states’ control. 

8. Major fisheries are found mostly in offshore waters, while 
pollution affecting them comes mostly from inland sources and is 
concentrated in coastal waters. Formal international management 
is essential in the areas beyond the EEZs. although greater 
international cooperation, including improved frameworks to 
coordinate national action, is needed for all areas. 

1. The Balance Under Threat 

9. Today, the living resources of the sea are under threat 
from overexploitation, pollution, and land-based development. 
Host major familiar fish stocks throughout the water6 over the 
continental shelves, which provide 95 per cent of the world’s 
fish catch, are now threatened by overfishing. 

10. Other threats are more concentrated. The effects of 
pollution and land development are most severe in coastal waters 
and semi-enclosed seas along the vorld’s shore-lines. The use of 
coastal areas for settlement, industry. energy facilities. and 
recreation will accelerate. as vi11 the upstream manipulation of 

i... 
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The world’s environmental problems are greater than the sum 1 
of those in each country. Certainly, they can no longer be f 
dealt with purely on a nation-state basis. The World ! 
Commission on Environment and Development must strike at this i 
fundamental problem by recommending specific ways for countries i 
to cooperate to surmount sovereignty, to embrace international 
instruments in order to deal with global threats. 

; 
The growing ! 

trend towards isolationism demonstrates that the current rhythm 
of history is out of harmony with human aspirations, even with 
its chances for survival. 

The challenge ahead is for us to transcend the ’ 
self-interests of our respective nation-states so as to embrace , 
a broader self-interest -- the survival of the human species in i 
a threatened world. 

Hon. Tom HcMillan 
Minister of Environment, 
Government of Canada 
WCED Public Hearing 
Ottawa, 26-27 May 1986 

estuarine river systems through dams or diversion for agriculture 
and municipal water supplies. These pressures have destroyed 
estuarine habitats as irrevocably as direct dredging, filling, or 
paving. Shore-lines and their resources will suffer ever 
increasing damage if current. business-as-usua 1 approaches to 
policy. management, and institutions continue. 

11. Certain coastal and offshore waters are especially vulnerable 
to ecologically insensitive onshore development, to competitive 
overfishing, and to pollution. The trends are of special concern 
in coastal areas where pollution by domestic sewage, industrial 
wastes. and pesticide and fertilizer run-off may threaten not only 
human health but also the development of fisheries. 

12. Even the high seas are beginning to show some signs of stress 
from the billions of tons of contaminants added each year. 
Sediments brought to the oceans by great rivers such as the Amazon 
can be traced for as much as 2,000 kilometres out to sea.2’ 
Heavy metals from coal-burning plants and some industrial processes 
also reach the oceans via the atmosphere. The amount of oil 
spilled annually from tankers now approaches 1.5 million tons-j/ 
The marine environment, exposed to nuclear radiation from past 
nuclear weapons tests. is receiving more exposure from the 
continuing disposal of low-level radioactive wastes. 

13. New evidence of a possible rapid depletion of the ozone layer 
and a consequent increase in ultraviolet radiation poses a threat 
not only to human health but to ocean life. Some scientists 
believe that this radiation could kill sensitive phytoplankton and 
fish larvae floating near the ocean’s surface, damaging ocean food 
chains and possibly disrupting planetary support systems.$/ 

/ . . . 
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14. High coficentrdt i nti of substances such 96 heavy metals, 
organochlor ines, and pet roleurn nave been found on I hcb oceans’ 
surface. With continued dccUmUldtiOn, 
ana long-lastrng effects.>/ 

these could have complex 
The sea-floor is a region of 

complex physical. chemical, ar,d biological activity where 
microbial processes play a major role, but a6 yet serious damage 
is known to have occurred only in very localized regions. 
Although these finding6 are encouraging, given accelerating 
pressures dnd the inadequacy of present date. they provide no 
grounds Lor complacency. 

2 Oceans Management - A------ 

15. Looking to the next centcry. the Commiscion is convinced 
that sustdinable development, 11 not 6urvival iteelf, depend6 on 
signif icant ddvances in the mandqement of the oceans. 
Considerable changes will be required in our institutions and 
policies and more resource6 will have to be committed to oceans 
management. 

16. Three imperatives 1 ie at thq! heart of the oceans mandgem rlt 
question: 

l The undzrlying unity of the ocean6 requires effective global 
management regime6. 

l The shared resource characteristics of many regional f3i?d6 

make forms of regional managecent mdndatory. 

* The major land based threat6 to tile oceans requiie effective 
national act r)n6 based on international Cooperation. 

17. Mutual dependence haB increased in ILlcent years. The Law 
of the Sea Convent ion, with t,he Pstablishment of the ZOO-mile 
EEZB, haB put an additional 35 per cent of the oceans surface 
under national control with regard to management of natural 
reBource6. It hae also provided an institutional setting that 
could lead to better management of these areas, given that 
single governments mdy be expected to manage more rationally 
resources over which they have sol@ control. However, t hi6 
expectat ion ignore6 I he real it ief; of short siqhtpd pciit iral and 
economic god16. 

18. An internat ional ecosystem dpptodCh is required for the 
management of these reBoucce6 for sustained u6e. Signif icant 
gains have been made in past decades, nationally and 
internation,4lly, and many essential components have been put in 
place. But they do not add up to d sy6tem that reflects the 
imperatives mentioned above. Where the EEZs of eeveral states 
come together in semi-enclosed or regional Beas. integrated 
management requires varying degrees of international cooperat ion, 
Buch a8 joint monitoring and research on migratory specie6 and 
measure6 to combat pollution dnd regulate actions whose effect6 
reach acrosB bnunddr ies. 



19. When it comes to the high sea6 beyond national 
jurisdiction, intfirnational action is 6seential. The eum of the 
multiple conventione and programmes now in place do not .3nd 
cannot represent euch a regime. Even the separate UN programmes 
cannot easily be coordinated, given the structure of the United 
Nationa.&/ 

23. The Commieeion believes that a number of actions are 
urgently needed to improve regimes for ocean8 management. Thus 
the Commission proposes measures to: 

* strengthen capacity for national action, especially in 
developing countries; 

l improve Lisheriee management: 
* reinforce cooperation in semi-enclopad and regional seaa; 
* strengthen control of ocean dispooal of hazardous and nuclear 

wastes; and 
* advance tha Law of the Sea. 

2.1 National Actiog 

21. Coastal governments should launch an urgent review of the 
legal and tnetitutional requirement6 for ??tegrated management of 
their GEZr, and of their roles in arrangements for international 
cooperation. This review should be undertaken within the 
framework of a clear statement of national goals and priorities. 
R8ducing overexploitation of fieherier in coastal and offshore 
water6 might be one ouch goal. The rapid clean-up of municipal 
and indurtrial pollution diechdrging into critical marine 
habitat6 could be another. Others might include strengthening 
national retrearch and management capacity, and producing an 
inventory of coartal and marine resources. 

22. Given the LnCr8afI8d prsreurerr on coaetal and marine 
resource6 projacted through th8 year 2000, all coastal etatee 
should have a complete inventory of thee8 assets. Drawing on 
ernior expert6 from national and international agencies, nations 
could deploy the latest satellite mapping and other technique8 to 
put togeth8r an inventory of these resources and then monitor 
change8 in th8IP. 

23. Many developing countries will require assistance to 
strengthen their legal and institutional frameworks needed for 
integrated management of coaetal resources. Many small island 
and maritime d8VelOping countries lack th8 economic or military 
means to prevent the 8xploitation of their coastal resource@ or 
the pollution of their water6 by powerful countries or 
companies. This has become a major concern in Yhe Pacific in 
particular, and thrqatens the pt litical stability of the region. 
International development bank6 and develOpm8nt assistance 
agencies rhould ertablirh proqrammee to support the development 
of thir inrtitctional capacity. 



2.2 Fisher i es MJllaqement -- 

24. World fisheries have been expanding since the Second World 
War, with the global catch rising dt a Steady 6-7 per cent. 
annually from 20 million to 65 million tons between 1950 and 
1969. But after 1970, a6 more and more stocks were depleted, the 
average annual growth in catches foil to only about 1 per cent. 
(See Table 10-l.) With conventional management practices, the 
growth era in fisheries is over. Even d66Uming restored 
productivity in now depleted stocks, and an increaeed harvest 
from underutilized fisheries, FA0 Beea only a gradual increase in 
Catches, perhaps rising from current levels of over SO million 
tons to about 100 million. This does not augur well for future 
food 6ecurity. especially in low-inccme countries where fish are 
a principal source of animal protein and where milliona secure 
their livelihood6 from fisheries activitiee.z/ 

25. Overexploitation threatens many stock6 a6 economic 
re6ourcea. Several or the world’6 largest fisheries - the 
Peruvian anchoveta, several North Atlantic herring stocka, and 
the Californian sardine - have collapsed following periods of 
heavy f i6hing. In some of the area6 affected by these collapses, 
and in other rich fisheries such a8 the Gulf of Thailand and off 
West Africa, -heavy fishing has been followed by marked changes in 
species composition .s/ The teaaona for theae changes are not 
well understood, and more research is needed into the reeponees 
of marine resource8 to exploitation 60 that managers can receive 
better scientific advice. Greater support for such work is 
urgently needed, and this support mu8t include ddditional 
asniatance to developing counttiea in increasing their research 
capacity and their knowledge of their own resources. 

26. One factor leading to the establiehment of extended EEZs 
was the concern of coastal etatee, both induatrialized and 
developing, over the depletion of fisheries off their coarts. A 
large number of convention6 had been established covering most 
major fiaheriee, but they proved inadequate in moat caees. 

Participating countries were in general unable to overcome the 
difficulties of allocating ehdree to limited common reaourcefr. 
Improved management was aeen a8 ;rn urgent need, and open acceoa 
wa6 perceived aa the main obstacle to it. 

27. The advent of extended XEZa under the Law of the Sea 
Convent Ion was expected to eolve or at least alleviate the 
problem. Coastal etatee were required to introduce effective 
conservation and management of the living resources in their 
EEZB. They could also control the activities of foreign 
fishermen and develop their own fisheries. 

28. Industrial countries have been much more eucceeeful in 
doing this than developing countries. In the north-west 
Atlantic, the annual catch by long-range fleets has declined from 
over 2 million tons before 1974 to around a yusrter of a million 
tons in 1903, and the Share of the catch taken by the United 
State6 and Canada har risen from under 50 per cent to over 90 per 
cent. 



TABLE lo- 1 

World Fieh Catch in rlajor Fisheries, 1979..84 

1979 1980 1981 1982 1983 1984 

(thousand tons) 

N. Atlantic 14,667 14.676 14,489 13,597 13,891 13.340 
N. Pacific 20,303 20,733 21,908 22,603 23,666 26,416 
Cent. Atlantic 6,064 6,867 6,833 7.239 7,210 7,164 
Cant. Pacific 7,536 7.910 6,478 8,175 7.848 El.531 
Indian Ocean 3,541 3,653 3.728 3,852 4,061 4,362 
South Atlantic 4,420 3,095 4,037 4,340 4,314 3,957 
South Pacific 7,242 6.619 7.240 8,328 6.724 8.684 
Inland 7.240 7.603 8.138 8.455 9,131 9,716 

- 

Total* 7i,O14 71,996 74.850 76,590 76.846 02,770 

Doveloped 37,143 38.234 38,890 39,265 j1.991 42.412 
Developing 33,871 33,758 35.961 37,326 36,855 40,350 

--------------_-----_____________I______------------------------ 

Dovoloping 47.7 46.9 48.0 48.7 48.0 48.8 
countrior 
catch aa 
prr conr; of 
world total 

.- 

*Columna do not add to totals due to rounding. 

---- 

w: 
Based on data in FAO, Yearbooks of Fishery Statistis 

: 1979-84). 
-  ̂ -- -___ ---.- _._-_-- -~ 

29. Yet long-range industrial fiehing fleet6 still catch about 
5 million tone annually in developing regions. Off West Africa, 
for example, over half the total catch ie still taken by euch 
fleetr.~’ Thirr ie due partly to the fact that many of the 
biggert feaource8 lie off thinly populated area6 - the western 
edgo of the Sahara and off Namibia. But it is aleo due to the 
common lack of locally available capital, and to a 6hOKtage of 
locul expertiee in many technical aspect6 of fisheries, 
especially processing and marketing. 

30. Coastal developing countriee can usually obtain 8ome modest 
revenue in the form of licence feee, but thie represents only a 
fraction of what they could earn from a full national u6e of the 
re6oufce. Another lo-15 million lone of 80 far underutilized or 
unexploited reeoufces could be added to the existing fisheriee 



The opinion of the public is what you see here in this 
room. You see important leaders from all over Brazil, from all 
over the country that have come here, from the rubberman that 
was under a palmtree yesterday and was here speaking to the 
U.N. Commiesicn and leaders that are independent. The 
Brazilian population yearned to have someone to speak to. 
Someone who will listen, who will not sort of mystify things, 
and aomeone who will not trick them. So there is an enormous 
expectation with regards to the seriousness of your Commission. 

Randau Marques 
Journalist 
WCED Public Hearing 
Sao Paulo, 28/29 Qct 1985 

off their coast6.u’ There is a pressing need fcr these 
resources to be managed susta5nably. for the benefit of 
developing countries and in ways that help to meet global 
nutritional needs. 

31. Whaling offers ar.other example. Recognizing that the 
history otwhaling up to the 1960s was that of overexploitation, 
the International Whaling Commission (IWC), the main 
international body regulating whaling. has taken a series of 
conservation measures since the early 1970s and now all htocks 
that are below a certain level have been classified as protected 
from commercial whaling. 

32. In its early days, the IWC was dominated by whaling 
nations. ?fter 1979, non-whaling nations became an increasingly 
significant majority of the membership. This change was 
reflected in the IWC’s decisionc. which increasingly opted in 
cases of scientific doubt ‘or a cautious approach and the 
reduction of catch levels OK the cessation of whaling altogether 
on certain stocks. 

33. This trend culminated in the moratorium decision of 1982. 
Members have the right to object and continue commercial whaling 
or to catch whales for scientific purposes. There is a strongly 
held view in conservation circlea that whaling for scientific 
purposes can be used as a loophole by whaling nations. 
Permissions for such hunting should be stringently applied by IWC 
members. of the IWC’6 credibi1it.y will be undermined. 

34. An important political factor in recent developments bar 
been the ability of the U.S. Government to invoke legislation 
that enableu contracts for fishing in U.S. waters to be withheld 
from nations that undermine marine conservation agreements. The 
value of such fishery concessions ib large and the legislation 
has siynificant political and economic leverage. Another 
important factor has been the strength of the NC06 in organizing 
support for anti-whaling actions, lobbying governments and 
o:?anizing boycotts of fish and other products from whaling 
nations. 

i’ 
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35. By early 1987, whaling was restricted to scientific catches 
by Iceland and the Republic of Korea and to a emall catch by 
Norway, which continued to object to the moratorium, but which 
planned to halt it6 commercial whaling following the 1987 1;eaGon. 
And there were catches by Japan and the Soviet Union. The Soviet 
Union had indicated it would observe the moratorium after the 
1987 Antarctic 6ea6on. and Japan had withdrawn it6 objection to 
the moratorium with effect from 1988. However, Japan may 
continue whaling for scientific purposes.ll/ In addition, 6ome 
whaling wa6 being performed by native people6 in the Soviet Union 
and Alaska. 

36. If the moratorium is observed and whaling for scientific 
@UKpO666 is not abueed, commercial whaliny will no longer be a 
major threat to the conservation of whale stocks taken a6 a 
whole. The annual rate of increase of these stocks, howtver, is 
unlikely to exceed a few per cent. Thus 6Ub6tal!t ial wha! e 
population6 will probably not be observed much before thr! eecond 
half of the next century. 

2.3 Cooptiration on Regional Sea6 

37. A large number of agreement6 have been entered into on 
regional 6ea6. The Commiesion ha6 not attempted to evaluate them 
all, but given the Commission’s origin in the UNEP Governing 
Council and the General Assembly resolution, it ha6 given special 
attention to UNEP’s Regional Sea6 Programme. This programme now 
bring6 together over 130 states bordering 11 different ehared 
6ea6 around the WOK ld, states that have an interest in 
cooperating for their own and mutual benefit. 

38. UNEP provide6 the initial impetus by bringing government6 
together to develop a flexible legal framework within which 
further agreemente can be negotiated a6 need6 require and 
politic6 allow. UNEP also provide6 Borne initial eeed money for 
programme development, but the government6 of the region 
themselves are meant to take over funding and management, drawing 
on the technical advice of UN and other agencies. The result i6 

a gradually evolving action-oriented programme rooted in the 
need6 of the region6 a6 perceived by the government6 concerned. 
Fourteen UN agencies and over 40 interrldtional and regional 
organizations participate in the worldwide programme. 

39. The political strategy behind the programme and the 
requirement that management dnd financing be undertaken by ttle 
participating countries have clearly been crucial to its 
6UCC666. But it is one thing to contribute a few million dollars 
for research, and quite another to incorporate the resultiny 
finding6 into land-based development plan6 and tc enforce strong 
pollution control programmee. The maesive U.S.-Cdnadian clean up 
of the Great Lake6 over the paet 15 years cost be.85 billion for 
partial treatment of municipal and industrial wa6tes.u’ Huge 
investments will also be required to roll back land.based 
pollution along UNEP’s regional 6ea6. Yet nowhere have the 6um6 
been committed under agreed schedule6 to construct the necessary 
urban and industrial pullution control systems and to underwrite 
policies to control agricultural run,off. The proyrdmme now hdti 

I . . . 



to confront the regione, seas challenge through the year 2000 - 
moving beyond general agreement on goals and reeearch to a solid 
schedule of investment on a scale that will make a difference. 

2.4 Measure6 to CoBtrol Ocgan Diepoeal of Wasfg 

40. The Convention on the Prevention of Marine Pollution by 
Dumping of Hastes and Other Matter (London Dumpiny Convention), 
which has world-wide application. was concluded in November 1972 
and entered into force on 30 August 1975.131 Its political 
evolution parallel6 that of the International Whaling 
Commission. Initially, it consisted largely of dumping states, 
but non-dumping states are now in the majority. At present it 
has 61 contracting parties, and secretariat facilities are 
provided by the International Maritime Organization. The dumping 
of wastes is regulated by the three annexes to the 
Convention:141 on extremely dangesoue substances including 
high-level radioactive wastes, the dumping of which is 
prohibited, (Annex I); cn eomewhht lees noxious subetancea, the 
dumping or which can be permitted only by ‘prior special permit’ 
(Annex II): and all other substances, which can be dumped only 
atter a general permit has been obtained from national 
authorities jAnnex III). Althcugh the Convention applieo to all 
waste6 dumped deliberately at 681, the ocean disposal of 
radioactive wastes has attracted the most attention. It is this 
question that the Commission consider6 here. 

41. Prior to 1983, the United Kingdom, Switzerland, Belgium, 
and the Netherlands had been dumping low-level wastes regularly 
et the north-east Atlantic dumpeite in international waters off 
the coast of Spain. Despite protests from representative6 of 
these nation6 at the London Dumping Convention meeting that they 
would ignore a moratorium resolution on low-level wastes and 
carry out dumping during 1983, a de facto moratorium - which all 
countries honour but to which some have not formally agreed - 
went into and remains in effect. Under it, no disposal should 
take place until it can be demonstrated that it is 
environmentdlly safe. 

42. In 1995, the London Dumping Convention voted to extend 
indef initc,ly the moratorium on the ocean dumping of low-level 

radioact ivt wastes. B/ A6 a result, the burden of proof that 
such activlLie6 are safe wa6 effectively reversed, being put on 
those nation6 who want to dump. This revolutionary reversal, 
though not bir’ding, reflect6 the changed composition of the 
I,ondon Dumpinq Convent ion. 

43. In 1986, the London Dumping Convention established an 
intergovernmental panel of experts to examine the issue of 
comparative risks of land- and sea-based options for disposal of 
radioactive waste. Without prejudging this assessment, the 
Commission would urge all states to continue to refrain from 
disposing of either low-- or hign-level wastes at SVI or in the 

fiea- bed. Moreover, it would seem pru3ent to anticlyate 
continuing opposition to sea dumping and to actively pursue the 
fiiting and cievelopment of environmentally safe, land based 
met hods of d i sposa 1. 
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Why mu6t we gamble with the lives of innocent children in 
order to generate plutonium for bombs? Even to contemplate 
dumping radioactive waste in waters that belong to all of u6 as 
part of our global heritage is an outrage. For u6 to make such 
important decisions on behalf of future generation6 without 
taking into account the morality of using international waters 
a6 an exclusive rubbish bin is an arrogant act. 

Peter Wilkinson 
Greenpeace 
WCED Public Hearing 
0610, 24-25 June 1985 

-A- 

44. Several other convention6 regulate the dumping of waste6 in 
the north-east Atlantic and North Sea, the Mediterranean Sea, and 
the Baltic Sea. Most of the Regional Se,ie Convention6 also include 
a general provision calling on contracting parties to take all 
appropriate mea6ure6 to prevent and reduce pollution Caused by 
dumping. 

45. Land-based 6oufce6 of nuclear waste have become significant 
in the North Sea. where high level6 of radioactivity have been 
found in fish, and could threaten other seas.ld/ The Convent ion 
for the Prevention of Marine Pollution from Land--Based Source6 
(Paris Convention) wa6 ratified in 1978 by eight states and the 
European Economic Community. While it ha6 achieved 6ome 
international cooperation, it6 silence on nuclear plants and its 
acceptance of the ‘best available technology’ principle in 
determining permitted level6 of radioactive discharge6 clearly 
need6 to be reviewed. 

46. The Law of the Sea Convention require6 6tate6 to establish 
national law6 and regulation6 to ‘prevent, reduce and control 
pollution of the marine environment from dumping’. It a160 
require6 express prior approval by the coastal state for dumping in 
the territorial 6ea, in the EEZs, and onto the continental shelf. 
The legislative history of this Article indicates that coastal 
etatee have not only the right to act but a duty to do 60. State6 

aleo have an obligation under the Law of the Sea to ensure that 
their activities do not injure the health and environment of 
neighbouring 6tate6 and the commons. 

47. The Commission encourage6 the London Dumping Convent.ion to 
reaffirm the right6 and responsibilities of states to control and 
regulate dumping within the 200-mile EEZ. It is urgent that they 

do 60, a6 ocean6 and food Chain6 respect no boundaries. 

48. Moreover, all states ehould undertake to report releases of 
:oxic and radioactive substances from land-baeed source6 into any 
body of water to the appropriate Convention Secretariat 60 thai 
they may begin to report on the aggregate releases into varioue 
6016. Competent authorities muet be designated to keep record6 of 
the nature and quantities of wastes dumped. Beyond that, r%Qional 
inetitutione should forward this information to the London Dumping 
Convention Secretariat. 

. , . 



2.5 The Law of the Sea 

49. The United Nations Conference on tho Law of the Sea &a6 the 
most ambitious attempt ever to provide an internationally agreec’i 
regime for the management of the uceanE. The resulting 
Convention represent6 a major step tOWard an integrated 
management regime for the oceanE. It ha6 already encouraged 
national and international action to manage the oceans.=/ 

50. The Convention reconciled widely divergent interests of 
state6, and established the basis for a new equity in the u6e of 
the oceans and their cesource6. It confirmed that coastal 6tate6 
are empowered to exerciee sovereignty over their territorial Liea, 
sea- bed and eubsoi 1, and the superjacent air space, up to a 
distance of 12 nautical miles. It redefined the right6 of 
coastal states concerning the continental shelf. It est.ablished 
Exclusive Economic Zor,es of up to 200 nautical miles within which 
the coastal state may exercise sovereign riqhtr wjth regard to 
the management of national reRource6, living and non-living, in 
the waters, sea..bed, and subsoil. 

51. The Convention removed 35 per cent of the ocean6 as a 
source of growing conflict between states. It stipulate6 that 
coastal st%tes must ensure that the living re6ource6 of the EEZ6 
are not endangered by overexploitation. Thue, governments now 
have not only the legal power and the self-intereet to apply 
6OUnd principles of reeource management within thicr area, but 
they have ill1 obligation to do 60. The Conventio L calls for 
regional cooperation in formulating and implomentiny conservation 
and management strategies for living marine resources, including 
cooperation in the exchange of scientific itiformation, the 
conservation and development of stocks, and the optimum u6e of 
highly migratory species. 

52. Similarly, coaetal states now have a c-leaf interest in the 
sound management of the continental shelf and in the prevention 
of pollutioh from land- and eea-based activities. Under the 
Convention, coastal states may adopt law6 and regulation6 for 
their EEZ6 compatible with international ruleb and etandards to 
combat pollution from veesels. 

53. The Convention also define6 the waters, se&bed, and 
6Ub6Oil beyond the limits of national jurisdiction, and 
recognizes this a6 international. Over 45 per cent of the 
planet’6 surface. this sea-bed area and it6 rersources are 
declared to be the ‘common heritage of mankind’, a concept that 
represent6 a milestone in the realm of international 
cooperation. The Convention would bring all mining activitipe in 
the sea-bed under the control of an International Seabed 
Authority. 

54. By early 1987, the Convention had been signed by 159 
nations, and 32 countries had ratified it. However, a small 
number af significant states had indicated that they were 
unlikely to ratify it.&&/ The reasons for thle rest largely 
with the regime proposed to manage the common sea bed. 
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55. Despite this, many of the Convention’6 other provisions 
have been broadly accepted and have already entered into 
international law and practice in various ways. This process 
should be encouraged, especially as regards those provision6 that 
relate to the environment. This Commission believe5 that the 
Convention should be ratified by the major technological powers 
and come into force. Indeed. the most significant initial action 
that nation5 can take in the interests of the oceans' threatened 
life-support system is to ratify the Law of the Sea Convention. 

II. SPACE: A KEY TO PLANETARY MANAGEMENT 

56. Outer space can play a vital role in ensuring the continued 
habitability of the Earth, largely through space technology to 
monitor the vital signs of the planet and aid humans in 
protecting its health. According to the 1967 Outer Space Treaty. 
outer space, including the moon and other celestial bodies. is 
not subject to national appropriation by claim of sovereignty, by 
means of use of occupation, or by any other means. The UN 
Committee on the Peaceful Uses of Outer Space has been labouring 
to see that these ideals remain on the agenda. This Commission, 
in view of these developments, considers space as a global 
commons and part of the common heritage of mankind. 

57. The future of the space as a resource will depend not so 
much on technology a6 on the slow and difficult struggle to 
create sound international institution6 to manage this resource. 
It will depend most of all upon humanity’s ability to prevent an 
arms race in space. 

1. Remote Sensinu from Space 

58. If humanity is going to respond effecti- ely to the 
consequence5 of changes human activity has induced - the build-up 
of atmospheric carbon dioxide, depletion of stratospheric ozone, 
acid precipitation, and tropical forest destruction - better data 
on the Earth's natural systems will be essential. 

59. Today several dozen satellites contribute to the 
accumulation of new knowledge about the Earth's systems: for 
example, about the spread of volcanic gases, enabling scientists 
for the first time to describe the specific links between a major 
natural disturbance of the upper atmosphere and changes in the 
weather thousands of miles away-u/ 

60. Satellite8 also played a key scientific role after the 1986 
discovery of a 'hole, in the ozone layer over Antarctica. When 
ground-based observer6 noted this phenomenon, archived satellite 
data were examined and provided a record of seasonal ozone 
fluctuation extending back nearly a decade.=/ And scientist5 
have been able to follow closely the unfolding of the drought in 
the Sahel region of Africa in the 19806. Satellite-generated 
maps correlating rainfall patterns and biomass have served as a 

tool in understanding droughts and helped in the targeting of 
relief aid. 

/ . . . 
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We need b kind cif new earth/space monitoring system. I 
think that it go86 farther thar! simply rn earth environmental 

I 

eya tern. It’e a combined earth/6pac? monitoring system, a new 
agency that would have the re6oufce6 to be able to monitor, 
report, and recommend in a ‘very systematic way on the 
earth/space interaction that i6 60 fundamental to a total 
ecological view of the biosphere. 

Maxwell Cohen 
University of Ottawa 
WCEO Public Hearing 
Ottawa. 26-27 May 1906 

-- -- 

61. Recently, an international and ,nterdirciplinary group of 
6CienCi6t6 ha6 prOpO6ed a major new initiative - the 
Internet ional Geosphere-Biosphere Programme (IGBP) - to be 
coordinated thrcugh ICSU. It would fnvertiqate the bfoaphere 
usinq many technologies, incl.uding aatellitbe. This propoeal 
seemed in 1987 to be gaining rr.omentum; it WLB already influencing 
the budget decision6 of severi.1 nation6 on allocations for future 
6ate11.itec1aunche6 ,jnd is increasing coordination between 
existing effurto. 

62. The primary frustration about this wealth of data ie that 
the iI~formdtioi~ i6 dispereed among goVeKnmenLS arld inetitutions, 
rather than being pooled. UNEP’r, Global Environment Monitoring 
System is d modest effort to pool space data relevant to the 
Earth’s habitability. It should be 6trengthened. But RlO6t such 
effottti are underfunded, undercoordjnated, and inadecuate to the 
tasks. 

63. The ptimsry reeponsibility for action re6t6 initially with 
national governmente, COoper,.bt i:lq ta pool, 6tore and exchange 
data. In time, international eiforLs might be funded through 
some direct ylobal felenue 6ource or through contribution6 from 
individudl hdt ione. (See ChaptcBr 12. 1 

.! . The C;t*$l!;yn~Q[-1r1o!~_6 Or bi t -_-- .__ 

64. b’fvnr dn ecoriomir yvllrt uf blew, the m06t valuable part l,f 
the Edrth’o orbital up :e ir; the geosynchrocouc orbit, d band of 
6ydce 36,000 kilometre., above the equator 2-2’ MO61 

communicdt ion and many weather satellites d6 Well 66 llldn)’ 

mi 1 i tdr!’ onftu art! in geosynchronous orbit . To prevent siynals 
to and from the satellites interferir.g with one another, 
eatellites mu6t be placed 6ome distance apart. effectively 
limiting t.he number thst cari U6e this valuable band to 180. 
Thus, :he qeosynchronou6 orbit is not “nly d valuable but also d 
6catce and limited qlobcll ie6ource. 

65. The ytowth in satellite communicdtio:~ traffic during the 
19706 led to many predict &on6 that 6lots would 6oon be 
6dt Urai +?d. ‘t’hub: conflict emerged over the u6e and OWner6hip of 

. . . 
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the geosynchronous orbit, largely between industrial nations that 
have the capacity to put satellite% in this orbit and the 
equatorial developing nations that do not but that lie beneath 
this band of space. 

66. The first effort to devise a property regime for 
geosynchronous orbit was the 1976 Bogota Declaration, signed by 
seven equatorial countries.ZZ/ These countries declared that 
the orbits above them wece extensions of their territorial 
airspace. The Bogota Declaration has been challenged by Borne 
nations that see it a% contradicting the ‘non-appropriation’ 
principle of the Outer Space Treaty. Another group of developing 
countries proposed a licensing system for the use of 
geosynchronous orbits.=/ Countries would be awarded slots 
that could then be sold. rented, or reserved for future use, 

67. Another way of managing this resource and capturing its 
rental value for the common interest would be for an 
international body to own and license the slots to bidders at an 
auction. Such an alternative would b,~ analogous to the Seabed 
Authority in the Law of the Sea Convention. 

68. Industrial countries have opposed the creation of a 
property rights regime for geOSynChronOU6 orbit, especially a 
regime that granted rights to slots to countries that cannot now 
u%e them. They argue that a regime of prior allocation would 
drive up costs and reduce the incentive of the private sector to 
develop and use this orbit. Bthers. who Bee a rapidly growing 
role for satellite communications, argue that regulatory regimes 
should be established before competition make% such a step more 
difficult. 

69. Since satellite communications involve the u%e of radio 
waves, a de facto regime for the parcelling out of slot% in 
geosynchronous orbit has emerged through the activities of the 
International Telecommunications Union (ITU) in the past several 
years. The ITU allocate% the use of the radio waves (those parts 
of the electromagnetic spectrum used for communication).a/ 
The highly technical character of the task of parcelling out 
radio waves. combined with the fact that strict compliance is 
necessary to allow any user to enjoy access to thiij resource, has 
produced a successful international resource regime, based on 
three regional conferences. for effective management of the 
resource ,2fj/ Whether this approach will endure depend% in 
large part upon the perceived justice of the decisions reached by 
the regional conferences. 

3. The Pollution of Orbital space 

75. Debris in orbit is a growing threat to human activities in 
space. In 1981. a panel of experts convened by the American 
Inetitute of Aeronautics and Astronautics euncluded that the 
growth of space debris could pose ‘an unacceptable threat’ to 
life in space within a decade.=’ This debris consists of 
spent fuel tanks, rocket shell%, satellites that no longer 
function, and shrapnel from explosion% in space: it is 
concentrated in the region between 165 and 1,765 kilometre% above 
the Earth. 

/ . . . 



71. Hith greater care in the des!gn and dinposdl of eatellites, 
much of it could be avoided. However, the creation of debris ie 
an integral and unavoidable coneoquance of the testing and uzle of 
space weapons. The contribution of military activities to the 
Earth’6 ‘debris belt’ could grow greatly if plan6 to place large 
number6 of sate1 1 i te- baaed weapons and weapons- related 6en6or6 
are reel ized. 

72 . The mopt. important measure to minimize space debris, 
therefore, is to prevent the further testing and deployment of 
apace-based weaponfi or ireapons designed tar u6e against object6 

in space. 

73 * Clean.up would be expensive. It ha6 been propoRed tha’. the 
major power6 lead dn international effort to retrieve the larger 
piece6 of space debris from orbit. Such work would involve the 

design, construction, and launch of vehicle6 that could manoeuvre 
in space and grapple with large, jagged, tumbling apace objects. 
The proposal ha6 elicited little enthueiaem. 

4. Nuclear Power in Or&it 

74 * Many spacecraft ate nuclear-powered and threaten 
contamination if they fall to the Earth.a.1 There are two 
basic spp>oaches to the problem: Ban or regulate. The option of 
banning all radioactive materials from space is the 6impleGr to 
enact. It would eliminate the problem and would also severely 
6tUnt lhe further development of space-based warfare syetems. A 
total ban should exemp: scientific use6 in deep-space, a6 small 
amount6 of fissionable materials have been essential for the 
power ing of deep- 6pf3ce probes. A ban on reactors in 6pace would 
be easy to moni tar, beCaU6e reactors produce waste heat 
detectable by infrared senBof6 at great dietancer,. Verifying the 
absence of small nuclear power systems would be more difficult, 
but 6till possible. 

75. A wide variety of method6 are available for regulating the 
u6e of radioactive material6 in space. The meet important 
include limiting the size o’ react.or6 permitted in orbit, 
requiring Bhieldilig around radioactive material suffirient to 
withstand re **or ry into the Earth’s dtmoepht?re, ,lnd requiring 
deep space di6por;al of 6pacecraf t t hrlt contain rddioactive 
materidl. All c~rt* technologically f  c~dlsible, but would add cost 
and complexity ! o missions. NeveL thelesr;, t hefie meaeutefi should 
be implcmenteo df; il minimum step. 

5 ‘I‘oWd rd6 a Sy?q,e-_HeY i rn.F 2.. .___ -.. _- -. - 

76. Soon after the aeroplane wd6 invented, it became obvious 
that colli6ions would occur unless a qeneral air traffic control 
regime was ef;tdbl ished. This modt!l ?fferc a useful way to think 
about t II~ nt?t?d for anti ront entu of a 6pdce regime. The treat ion 
0 f  ’ rsit*ti of the r~ldd’ for orbital t;pdre could enr;l!re that the 
act ivi t i t*ti 11f t;ome do noI drqrradta the I tatioufce for 4 11 . 
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Utilization of spacecraft for solving the ptoblems 0f 
forestry provides a good example of the peaceful use of space. 
Taking into account the interests of the present and future 
gener6tione. there is no other mofe favourable area of space 
technology application than environmental protection, to study 
the natural resources of Earth and control their rational 
utilization and reproduction. We think that in the forthcominy 
years international cooperation in this field urill be further 
expanded. 

L. E. Mikh?,ilov 
USSR State Committee on Forestry 
WED Public Hea ing 
MOf,COW, 11 Dee 1986 

---~-.__ 

77. Orbital apace cannot be effectively managed by any one 
country acting alone. The inherently international character of 
orbital apace has been recognized by a majority of nation6 in the 
Outer Space Treaty. The international community should seek to 
design and implement a space regime to ensure that space remain6 
a peaceful rnvironment for the benefit of all. 

78. An essential etep towards efficient management of the space 
resource is to abandon the notion chat because outer space in 
gsnsral is unlimited, orbital space can absorb all human 
activity. Because of the epeede involved, orbital epace is for 
practical purposes much ‘closes’ than the atmosphere. A 6ystem 
of space traffic control in which 6ome activities were forbidden 
and Others harmonized cuts a middle path between the extreme6 of 
a sole Spat-3 Authority and the present near anarchy. 

79. The electromagnetic spectrum has bPen effectively regulated 
by international agreement, and through Lhis regulation hae begun 
to emerge the beginnings of a space regime for peoeynchronous 
orbital space. An extension of this type of approach to control 
CIebKiB and the u6e of nuclear materials in orbit is the rit!xt 
logical step. 

80. A fins balance must be 6tKUck bet.ween regulating act lvit irr; 
too late and regulating non-existent activitie!; too goon. 
Regulating activities on the Moon, for example, beyond the 
general principles laid out in the Outer Space Treaty i6 clrarly 
premature. But regulating space debris and rluclzar mdter icrls itI 
Earth orbit is Clearly overdue. 

I X I. ANTARCTJ$A: TOWARDS GLOBAL C(J?PEJR.ATJ.OB 

81. The Antarctic continent - larger t.han the United Stat.e6 <and 
Mexico combined - for OVCK a generation has been managed under a 
regime of multilateral cooperatioc that has secured etlVir(Jtlmerltd1 
protection. Signed on 1 December 1959, the Antarctic ‘l’rf?c~f~~ hdt; 
been the vehicle for a number of important init idt ivef; ~II putt;uit 
of it6 two prima-y objectives: to maintain Antarc-1 ic*d for 

. . . 
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peaceful ~808 only, prohibiting all military activitiee. weaponr 
teetinq, nuclear exploeione, and dilporal of radioactive warter; 
and to promote freedom of scientific inVeBti 

3 ation in Antarctica 
and international cooperation to that l nd.Zk, 

82. The fact that the ‘question of Antafct.ica’ ir t.oday on the 
VN agendaa/ indicate6 the reality that there ie a debate in 
the international community ovet the future management of the 
cant inent. Under the combined pressure8 of economic, 
technological, environmental, and other trendc, there are new 
initiatives to establioh a regime for minerals exploitation. New 
questions about equitable managerent are preeentinq challenges 
that may reshape the political context of the continent within 
the next decade.=/ 

83. During the forthcoming period of change, the challenge ir 
to ensure that Antarctica is mallaged in the intsreotcl of all 
humankind, in a manner that conserve6 itr unique environment, 
preserves its value for scientific rerearch, and retainr ita 
character a8 a demilitatized, non-nuclear zone of peace. 

84. Responsibility for guiding c:lanqr at prerent felts 
initially uith the countr,iee party to the Antarctic Yreaty.u/ 
Eighteen r,ations now enjoy full decision-making #tatus under the 
Treaty, w,rh theee consultative partier exercising their rights 
and cacrying out their obligations in peaceful cooperatiorA 
derrpite their divergent viewe on the territorial claims to parts 
of the continent. An additional 17 nations have obrerver atatut! 
at the biennial Antarctic Treaty System (ATS) meetings. 

8’. The Antarctic Treaty ie oper. to accession by any etate that 
ie 41 member of tha United Nations, and by other6 invited to 
accede. To become a Consultative Party, a st.ate must demonstrate 
concrete intereet in Antarctica by conducting oubetantial 
ecientific reeearch there. The Treat.y nation8 feel that this 
system is applied flexibly and opens the Treaty to sll nation8 
with a genuine intereet in Antarctica. Many developing nations 
without the reeourcee to conduct reclearch on the continent feel 
that this condition effectively exclude6 most of the world’s 
net ions. - 321 

b6. But the question of participation is riot polarized between 
industrial and developing countries. Not all industrialized 
countries dre member6 of the Treaty, and Argentina, Brazil, 
Chile, China, India, alld Uruguay have consultative statu6 under 
it, while se;reral additional developing countries have acceded to 
it. However, Lhe overwhelming majcrity of developing countries, 
including all thoee of Africa, remain outside the arrangements. 

87. There is furthermore no general agreement as ‘to whether 
Antarctica is part of the international commons. For example, 
8even etater; maintain territorial claims. Moreover, many 
developing countries reject the idea that what they regard a8 the 
common heritage of mankind should be managed by Borne countries to 
the exclueion of others. Many of them see the Antarctic Treaty 
Syetem a8 the exclusive preserve of the rich and technologically 
advanced count r ies. Some object to what they consider the 
exclusivity of the Treaty Sy6teII. with countries self appointed 



to determine the future of the continent. AlZhough the 
Conrultative Parties aseert that they have managed Antarctica in 
the intereete of all peoples, several nations maintain that these 
intereste ehould not be defined by the Consultative Parties 
alone; this view hae gained many new eour~‘e6 of expression since 
1959. Despite the present debate over the continent’e future, 
many nation8 outeide the Treaty have recognized the trusteeship 
role played by the Treaty nations in protecting the environment 
of Antarctica.d-$/ 

88. The Commiesion does not propoee to adjudicate the status of 
Antarctica. But it sea6 it a8 essential that the continent be 
managed and protecttsd in a reeponsible manner that take6 into 
account the common interest6 at stake. It rrotes also that the 
legal and management regimes are in the midst of a process of 
change leading to wider parLlcipation. 

89. The Antarctic Treaty Coneultative Parties have endeavoured 
to demonrtrate a strong concern for the protectio,n of the 
COntinant’6 environment and the COn6erV8ciOn of its natural 
LOBOUCCOB. (See Box 10-l.) In 1964, they adopted the ‘Agreed 
Haasucee for th? ConeervJrtion of Antarctic Fauna and Flora*,fi/ 
which amount to d con&ervatioI~ protocol to the Treaty. At 
subrequent biennial meetings, they have continued to develop 
environmental principles and medsureS to guide the planning and 
exscution of their activities. Additional measure6 would improve 
the rcope and effectiveness of environmenLa1 protection, and it 
would be uoeful to coneider means to ensure that the record of 
compliance with these mea8uL”ee ie widely known. 

90. The Consultative Parties have aleo played a leading role in 
the promulgation of two important international conventions 
relating to conservation of llvir\g re8outce6: the 1972 Convention 
on the Coneezvation of Antarctic Seals and the 1980 Convention on 
the Coneervation of Antarctic Marine Living Reeourcee.~/ The 
eecond arose out of concern that ‘he depletion of Antarctic fieh 
stocka, particularly shrimp-11ke krill, could ha-. .! rievere and 
unpredirtable effect6 on related and deper.lent epecies. It 
adopts an ‘txoeyetem approach’ to refsource management ._3_fil’ 

91. Taken together, these legal inetrumenls irnd accompanyiny 
protocols and recommendations. along with the non goveinmetlta1 
body the Scientific Committee on Antarctic Reeearch (SCAR), 
conetitute what ie referred to aB the Antarctic Treaty System. 
This system demonetrates the evolutiorl that has taken place under 
the Antarctic Treaty eince it entsred into force. 

92. Several international NC06 have begun to monitor the 
adequacy of and compliance with environmental protection and 
conrervation meaeurer in Antarctica and have frequently been 
critical of thess meapIure6. They have also blo”Jght obeerver 
status at ATS meeting6 and greater involvement in the formulation 
and review of Antarctic policier. Some UN agencies are concerned 
with rcuthern hemiephere meteorology, oceanography, or fishing 
and have become f.volved in Antarctic science and politics. A 
concrete result of thicl interset ha<; been invitations extended to 
WMO, FAO, IOC, IUCN, IWC, SCAR, and the Scientific Committee on 

/ . . . 
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BOX lo- 1 

Antarctica’6 Unrgue Treaty Arrangement6 

Under the Antarctic Treaty, the eeven states claiming territory 
there have agreed with non-claimant parties to the Treaty to Bet 
aside the disputed territorial 6t.atus of Antarctic& in order to 
carry out agreed-upon activities in the area. 

While the Treaty is in force, Ilo act6 or activitiee taking place 
will ‘constitute a basis for asserting, supporting or denying a 
claim ta territorial sovereignty in Antarctica’. nor may any new 
claim, or enldrgement of an existiny claim, be asserted. 

Decision6 are taken by ccnsen6u6, which guarantee6 to both 
claimant and non-claimant ertatae that no activity or management 
practice prejudicial to their position on the territorial etetus 
of Antarctica will be approved. The Treaty provide6 for on-6it.e 
inepection rlt any time in any or all afeafi of Antarctica by 
designated national6 of the consultative parties. 

Source: Raeed on Lee Kimball, ‘Testing the Great Experiment’ 
Bnvironment, September 1985. 

- -.--- -.__I_-.-_- -- -___- -__-.__- -- 

Oceanic Research to attend a6 observers meetings of the 
Commietrion for the Conservation of Antarctic Marine Living 
Resources (CCAMLR), The European Economic Community is also a 
CCAMLR member a6 a result of it6 member etates ceding competence 
to it with reepect tc fieheriee management policies. 

93. For the ATS to remain viable into th#* next century, it will 
need to continue to evolve and adapt itself to deal with new 
iosuoe and new circumstances. Although the Treaty could run 
indef iniF.ely , in 1991 any of the Conoultative Parties may call 
for a gen??ral conference of the signatory nation6 to revieu it6 
operation. 

1 Guafrl Present Achievement6 -L---- .---_-.- -..--_ ___- - 

94. Although further change in the management status .~f 
Antarctica is inevitable, it i6 esseritlal that such change not 
jeoperdize the achrevemects of the Treaty System in the areati of 
peace, ecience. conservation, and environment. Antarctica ha6 
been an agreed zone of peace for nearly 30 yeare, free of all 
military actlvrtiee, nuclear t66!6, and radioactive wastes. ThifI 
ie a foundat ior on which humanity mu6t build. 

95. Cooperation in scientific inveetigation ha6 steadily 
exp&nded ; it must be further strenythened, especially concerning 
Antarctica’s role in global atmoepher ic and oceanic circulation 
and world climate. At the tieme time, more effort8 ehould be made 
to Becure full participation in ~u(‘b research. Means met be 
found to expand consultation and pdrt icipation and to extend the 
benef i te of ir.ternat ional cooper t ion in Antarctic science and 
technology to tr.e internat iona OIIIIIIII~ i t y  do a whole 



The most cruel environmental threat comes from the 
l nvironmontal movement itself a6 we see the animal rights laws 
systematically destroy our way of life and violate our right as 
aboriginal peoples to our traditions and values. Yet our 
p.opl.. including the Arctic people, need development. The 
challengm ir to find etrategier for development that meet the 
needs of the people al,d the environment. 

Rhoda Inuksu 
Inuit Indian 
WCED Public Hearing 
Ottawa, 26-27 May 1906 

36. Several ruggoetione along these lines have been made. They 
include ertablirb’ng a fund to facilitate the participation of 
intrrrrtod dove1 ling countries in Antarctic sctence, and 
inviting more rclentirts from developing nations to join projects 
And virit 8CientifiC stations. Given thJ cortly technologies 
involved in Antarctic science, porsib’,lities should be explored 
for sharing Antarctic bare and logistics capabilities with 
interested non-consultative states. The right to consultative 
l tatua could be extended to states participating in ecientlfic 
activities on a joint baeis. 

93. Ac Antarctic activities multiply, sound conservation will 
alro require increared data collection, monitoring, and 
onvironmontal arrorr~ent. The interactive and cumulative effects 
of there projoctr murt be carsfully reviewed and area8 of unique 
rciontific and environmental <value protested. 

98. Xinoralr of v~rlous kinds are known to exist in Antarctica, 
but the minorrlr talks have triggered faloe assumptions about the 
imminence of their development. Evon given the most optimistic 
growth trends, it seems clear that more accessible sources will 
br developad elsewhere long before Antarctica attracts major 
invertment. Only two minerals have been found that might exist 
ir concentrations suitable for exploitation - coal in the 
Trdnrant3rctic Mountains and iron in the Prince Charles 
Mountains. Mining them would be a fool’s venture.=/ The 
colt6 would be prohibitive, and sufficient coal and iron can be 
found closer to the main markets. 

99. Circumstantial evidence suggests the existence of offshore 
oil and gar; but no deporitr have yer been discovered. The USSR, 
Japan, France, the United Kingdom, and the Federal Republic of 
Germany have surveyed Antarctica’r continental shelves. The 
survey8 were of a scientific nature, but, coinciding a8 they did 
with the firrt reriour diecuceidnr GL a minerala regime, were 
viewed by some observers as signalling commercial interests. 

100. The It3 Conmultativa Parties are conducting negotiations 
among themrclver to complete an agreed legal framework for 
doterminlng the environmental acceptatilit;) of porleible minera s 



explorati\3n and development in Antarctica and to govern any such 
activities.%!/ Treaty member6 felt that it would be more 
difficult to agree on euch a regime after actual fiF 8 have been 
made. The negotiations in many wr\ys are an expreesLon of the 
idea that prevention is better thbn cure, forethought preferable 
to afterthought. 

101. Antarctica is an enormous continent where claims to 
sovereignty are in diepute and where there are no agreed legal 
baeee for issuing licences, leasing or selling mineral rights, or 
receiving royalty payments. These delicate questions have now 
been raised and will not lie silent until they .?ave been answered 
within an internationally agreed framework. Unt,il these matters 
are resolved, and protection rf the Antarctic environment is 
assured, it 8eema unlikely that any nation or group of nations 
will be able to invest securely in developing the continent’s 
mineral resources.3.W 

102. Given the absence of technologiee tested in the ultimate 
extremities of Antarctic conditions, the lack of agreement on 
procedures to aasc86 and take account of the impacts of any 
development, and the rparee data base, it could take a generation 
or more of _dedicated research and techrological development to 
ensure that minerale exploitation would not deetroy the 
Antarctic’6 fragile acot;yetem and its place in global 
environmental processes. Thus it is important that no mineral6 
activity takes place until these conditions have changed, and 
then only in coneonance with a regime that guarantees 
implementation of the most stringent standards needed to protect 
the continent’s environment and share the proceeds equitably. 

3. Promote Evolution of Antarctic Treaty System 

103. In the years ahead, activities in Antarctica will expand in 
kind and scale. as vi11 the numbers of particiLrnte in such 
activities. Further efforts must be made to e?sufe effective 
management of those activities and an orderl: expeneion of 
participation in such management. A variety l?f options are being 
discussed by the international community. More effective 
management, including expanded participation, could evolve 
gradually through the existing Treaty System. But given the 
extent of probable change and the lure of mineral wealth, however 
remote, such an lrpproach could be too slow to retain political 
suppot t. Another ia that the above goals might be reached 
through the negotiation of an entirely new system. However, 
neit.her of these approachce would be free of difficulty. Yet 
another alternative would be to intensify efforts to make thrj 
Treaty Syetem more universal, more open, and tesponeive to 
expreeeions of concrete and legitimate concern and interest in 
Antarctica. 

4.EetabliBh a Wean6 for 
More Effective Communication 

104. Aa activitieti under the different treaties increase, so 
does the importance of coordination among the advisory and 
decision-making authoritiee responsible for various areas. 



-- 

Some unioue objects like Lake Baikal and Siberi:, the Greet 
Laker in Afr~cr and North America. are part. of our yloba! 
patrimony. They are 60me of the absolute values our planet 
poarereoe and their significance transcends any nationa! 
boundaries. We should learn how to foresee their future and 
how to anticipate the after-effect6 of large-scale engin.?aring 
projects. 

Since people’s interests vary, it cannot be taken for 
granted that people will accept scholars’ recommendations and 
come to agreement on that score. And their agreement is of 
special importance in situations where global problems art 
involved and where the human race a8 a whole may be threatened 
with perils generated by the absence of such agreement. 

What is needed today is the moulding of a new etho6 and new 
arrangements for building an understanding among people, 
countriee. and regione. And as a f :et etep we should produce 
new knowledge, concentrate our rerearcil effort6 on maintaining 
life on earth, and develop a system distributing and 
dirreminating knowledge and new moral criteria in a way that 
makes it available to billrons of people who ilrhsbit our planet. 

Academician N.N. Moiseev 
USSR Academy of Science6 
WED Public Hearing 
Moscow, El Dee 1986 

Antarctica may require the establishment of somevhat more formal 
inrtitutions than have governed the first generation of activities. 
in order EO foster better communication and coordination both 
within and outside the Treaty System. 

105 * Antarctica ie on the agenda of the UN General Assembly and 
will probably remain so Nothing will happen, however, unleee the 
participants in the debt-t.8 find terms of reference that can command 
broad-bread support dnd an agreed-upon means to explore and give 
effect to improved management. 

106. To focus on longer-term etrateqiee to preserve and build oh 
the achievements of the ex!sting Treaty System, nations mu8t create 
the mean8 to foeter dialogue among politicians, scientists, 
environmentaliete, and induetriee from countries within and outside 
it. A good place to start would be the development of closer 
working relationrhips between the parties to Antarctic regimes and 
the international organizations within and outeide the UN eyetem 
that have rerponribilities for science and technology, 
conrervation, and enviroPmenta1 management. 

107. National policy proceesos could aleo be structured to provide 
for dialogue with concerned induetriee, public intereet 
organizations, and expert aJvieors, perhape through an Antarctic 
advisory colmi t tee. The U.S. Government has been in the forefront 
of there countrier appointing industry and public intereet advisora 
to itr delegation6 to Coneultative Parties meetings. Australia, 
New Zealand, and Denmark have more recently followed suit. 

. 



108. l-Iammeri!rg out an internationally supported ConBenBuB on 
Antarctica is a huge task requiring time and patience. And the 
lure of minerals increaees wit,h every new rumour of o find. Yet 
euch a consensus is the only way to prevent a tragic plundering 
of the silent continent, and to maintain Antarctica as a symbol 
of peaceful international cooperation and environmental 
p.‘:otect ion. 

Footnotes -- 

This Bec:ion drawv on F. Szekely, ‘The Marine and Coastal 
Environment’, prepared for WCED, 1986; J. Beddington, 
‘Whaling’, prepared for WCED, 1986; V. Sebek, ‘Policy Paper on 
Dumping’, prepared for WCED. 1986. 

M.W. Holdgate trt al., ‘The Marine Environment’, in The World 
Environment 1972-1982 (Dublin: Tycooly International 
Publiehing Ltd., 1982). 

See National Academy of Sciences, Oil in the Sea (WaBhingtOn, ---’ . DC: National Academy ?ress, 1985); and OECD, Marltime 
TranSDOKt. 1904 (PaliB: 1985). 

‘Scientiets Cloeer to Identifying Cause of Antarctic Ozone 
Depletion’, National Science Foundation News, 20 October 1986; 
Ad Hoc Working Group of Legal and Technical Expert.B for the 
Elaboration b>f a Protocol on the Control of 
Chlorofluorocarbons to the Vienna ‘convention for the 
Protection of the Ozone Layer (Vienna Group), ‘Report of the 
Second Part of the Workehop on the Control of 
Chlorof luorocarbons, Leesburg, USA’, UNEP/WG. 15l/Bazkground 2, 
Na.86-2184, UNEP, Nairobi, 15 October 1986; A.S. Miller and 
1-M. Hintzer, Tthe Sky Is the Limit: Strateqiee for Protecting 
the Ozone Layer, WRI Reeearch Report No. 3 (Washington, DC: 
World Reeources Inetitute, 1986). 

GESAMP in a recent evaluation o f the preeent Btate of the 
health of the oceanB. ‘The Health of the Oceans’, Regional 
Seals Reports and Studieci No. 16, UNEP, Nairobi, 1982. 

H. Bertrand, ‘Some Reflections on Reform of the United 
NationB’, Joint Inepectiorl Unit, United Nations, Geneva, 1985. 

E.P. Eckholm, tin to Earth (London: Pluto Prees, Ltd., 1982). 

J.A. Gulland and S. Garcia, ‘Observe1 Patterns in Multispecies 
Fisheries, a in R.M. May (ed. ), ExDloitation of Marine 
Communitiee (Berlin: Springer-Verlag, 1984); FAO, ‘Review of 
the State of World Fiehery Reeources’, Fisheries Circular 710 
(rev. 4). Rome. 1985. 

Dr J. Culland, Marine ReBOUKCeB Assessment Group, Imperial 
College of Science and Technology, London, personal 
communication, 20 January 1987. 



FAO, op. cit. 

IWC, Report of the IWC 36th Session. 1986 (Cambridge: 
forthcoming). 

1985 Report on Great Lakes Water Duality; Great Lakes Water- 
Quality Board Report to the International Joint Commission 
(Windsor, Ont.: IJC, 1985). 

1no. ‘The Provision6 of the London Dumping Convention, 19721, 
and Decisions made by the Consultative Meeting6 of Contracting 
Parties, 1975-1984. 

Dumping in the Convention mean6 any deliberate disposal at 6ea 
of material and substances of any kind, form, OK description 
from veesels. aircraft, platform, or other artificial 
structures, as Well a6 the diSpOBd1 of vesselB, aircraft, 
platforms, or other artificial structures themselves. 

Twenty-five natione, led by Spain, AUBtralia, and New Zealand, 
supported the resolution, while Canada, France, South Africa, 
Switzerland, the United Kingdom, and the United States voted 
against. 

U. Grimas and A. Svdnsson, Swedish Report on the Skaqerak 
(Stockholm: National Environmental Protection Board, 1985). 

United Nations. Final Act of the Third Conference on the Law 
of the Sea. Wontego Bay, Jamaica, December 1982. In its 
final form. the Convention is composed of 17 main part6 (320 
articles), dealing with the territorial sea and contiguous 
zone; Btrritr used for international navigation; archipelagic 
6tdt68; exclusive economic zone; continental shelf; high seas; 
regine of i6landS; enclosed or Bemi-enclosed seas; right of 
access of land-locked Btates to and from the sea and freedom 
of transit; the area, protection, and preservation of the 
l arine environment; marine szientif ic research; development 
and transfer of marine technology; eettlement of diBpUte6; 
general provieions; and final provisions. There are nine 
annex88 to the Convention: highly migratory epecies; 
Commiseion on the Limits of the Continental Shelf; basic 
conditions of proepecting; exploration and exploitation; 
Btatute of the Internat onsl Tribunal for the Law of the Sea; 
Statute of the Enterprise; conciliations; arbitration and 
special arbitration and participation by nternational 
organizations. Under the Convention, coastal states alay adopt 
laws and regulations in the EEZ compatible with international 
rules and EtdndardB to combat pollution from veseels. 

Among other things, declaration by the President of the United 
States, on 9 July 1982, and L.O.S. Bulletin, July 1985, iesued 
by the Gffice of the Special Representative of the Secretar) 
General for the Law of the Sea Convention. 

W. Sullivan, ‘Eruption in Mexico Tied to Climate Shift Off 
Peru, ’ New York Times, 12 December 1982. 

/ . . . 



A/42/427 
Enql ish 

Paqe 283 

27/ - 

R. Kerr, ‘Taking Shots at Ozone Hole Theories,’ Science, 14 
November 1986. 

When the speed of a satellite matches the speed of the 
planet’8 rotation, the satellite is atetionary relative to 
particular places on the Earth. There is only one band or 
a’ c, directly above the equator, vhere it ie poeeible to 
achieve geosynchronous orbit. 

The geneta’ case for a reguiatory regime and several 
alternative regime6 are spelled out in K.G. Gibbons, ‘Orbital 
Saturation: The Necessity for International Regulation of 
Ceosynchronouc Orbits’, California Western International Law 
Journal, Winter 1979 

A summary of Third World views is found in H.J. Levin, ‘Orbit 
and Spectrum Resource Stretegiee: Third World Demcrnds I, 
Telecommunicatione Policy, June 1981. 

The allocation ie done every 10 years at World Adminirtrative 
Radio Conferences (WARCEI), the last of which vaa held in 
1979. U.S. Congres6, Office or Technology Aase@sment, 
Rsdiofteguency Use and Wanagement: Impacts from the World 
Administrative Raaio Conference of 1979 (Washington, DC: U.S. 
Government Printing Office, 1980). 

These conference6 are deecribed in G. Coding, Jr., ‘The USA 
and the 1985 Space WARC’. and A.M. Rutkovski, @Space WARC: 
The Stake of the Developing Countriee, the CEO and the 
WARC-ORB 05 Conference’, Space Policy, August 1985. 

AIAA Technical Committee on Space Systems, Space Debris, July 
1981. 

The United States ha6 launched 23 epacecraft that relied at 
least in part upon nuclear power 80urce8: one source vat8 a 
reactor ; the rest vere radioactive materials the decay heat of 
vhich is converted into electricity (thtrmoelectric 
generators). By the end of 1986 the Soviet Union had launched 
31 nuclear-.povered spacecraft, al lost all of which contained 
fission reactors, and it currently operates all of the 
reactor-powered satellites. 

‘Antarctic: A Continent in Transition’, Fact Sheet Folio, 
International institute for Environment and Deveiopment, 
London, 1986. 

!n 1983, the Seven-h Summit Conference of the Non-Aligned 
Countries included a paragraph on Antarctica in it6 
communiqlle. That 6ame year, the queetion of Antarctica Wats 
put on the agenda of the UN General Assembly. The debate 
resulted in a consensus resolution asking for the elaboration 
of a special report by the Secretary General, vhich va6 
debated by the UN General Aesembly at its 39th Session in 
November 1984. The con6en6u6 ha6 not been maintained. At 



subsequent General Assembly sessions, resolutions on 
Antarctica have been passed over the objection6 of the parties 
to the Treaty, most of vhom ChOBe not Co participate in the 
vote. 

L. Kimball, ‘Testing the Great Experiment’, Environment, 
September 1985. 

‘Antarctic Treaty’, concluded 1 December 1959 and entered into 
force 23 JuIie 1961, summarized in H.J. Bowman and D.J. Harris 
leds.1. Multilateral Treaties: Index and Current Status 
(London: Buttervorths, 1984). 

They include the original seven claimants: Argentina, 
Australia, Chile, France, New Zealand, Norway, and the United 
Kingdom; an additional five who were original signatories: 
Belgium, Japan, South Africa, USSR and the United States; plus 
six who have since acceded to the Treaty and become full 
Consultative Parties: Poland (1977). the Federal Republic of 
Germany (1981). Brazil and India (1963). and China and Uruguay 
(1985). Any country can accede to the Treaty, becoming a full 
‘Consultative Party’ providing, and during such time as, it 
demonstrates an interest in the continent through the presence 
of a substantial scientific activity. Seventeen other 
countries have acceded to the Treaty, but do not hold 
consultative status. Since 1983, they have been invited to 
attend Antarctic Treaty meeting6 as observers. 

Both in their declaration of principle6 concerning the 
environment and in the text of the Convention on the 
Conservation of Antarctic Marine Living Resources, the 
Consultative Parties insist that the primary responsibility 
for these matters lies vith them by virtue of their status as 
Consultative Patties, a proposition that Parties t’ the 
Convention who are not also Parties to the Treaty tire obliged 
to aff itm. 

‘Agreed Measures for the Conservatitin of Antarctic Fauna and 
Flora ’ , agreed 2-13 Ju?e 1984, reprinted in W.H. Bush (ea.), 
Antarctica and International Law (London: Oceana 
Pubalications. 1982). 

‘Convention for the Conservation of Antarctic Seals’, 
concluded 11 February 1972 and entered into force 11 March 
1970. eummarized in Bowman and Harris, op. cit.; ‘Convention 
on the Conservation of Antarctic Marine Living ReBOUKCeB’, 
concluded 20 May 1980 and entered into force 7 April 19Pl. 
eummarized in ibid. See also J.N. Barnes, ‘The Emerging 
Convention on the Conservation of Antarctic Marine Living 
Resources: An Attempt to Meet the New Rpalities of Resource 
Exploitation in 2he’Southern Ocean’. in J.I. Charney (ed.), 
New Nstionalisn and the Use of Common Spaces (Totcva, NJ: 
Allenheld Publishers, 1982). 

,’ . . . 



A/43/&.27 

F:nq\ i::h 

PdC,f? 1P5 

36/ - J.;t. Beddington and R.M. Hay, ‘The Harvesting of Interacting 
Specie6 in 6 Natural Ecosystem’, Scientific American, November 
1982. 

37/ - 3 .H. Zumberge, ‘Mineral Resources and Geopolitics in 
Antarctica’, American Scientist, January-February 1979: G. 
Pontecocvo, ‘The ECOnOmiC6 Of the ReSOUKCe6 Of Antarctica’. in 
Charney, op. cit. 

x/ L. Kimball, ‘Unfreezing International Cooperation in 
Antarctica’, Chrintian Science Monitor, 1 August 198?. -,w 

fi/ D. Sha>ley. ‘Antarctic Up for G abs’. Science 82. November 
1982. 



CHAPTER 11 

PEACE, SECURITY, DEVELOPMENT, AND THE ENVIRONMENT 

1. Among the danger6 facing the environment, the possibility 
of nuclear war, or military conflict of a lesser scale involving 
weapon6 of ma66 destruction, is undoubtedly the gravest. Certain 
aepects of the iseues of peace and 6ecurity bear directly upon 
the concept ot su6tainable development. Indeed, they are central 
to it. 

2. Environmental stress is both a cause and an effect of 
political tension and military conf1ict.L’ CSations have often 
fought to assert or reeist control over raw materials, energy 
supplies, land, river basins, sea passages, and other key 
environmental resources. Such conflicts are likely to increase 
a6 these re6ource6 become scarcer and competition for them 
increases. 

3. The environmental coneequences of armed conflict would be 
most devastating in the case of thermo-nuclear war. But there 
are damaging effect6 too from conventional, biological, and 
chemical weapons, a6 well a6 from the disruption of economic 
production and social organization in the wake of warfare and 
mass migration of refugees. But even where war is prevented, and 
where conflict is contained, a state of ‘peace’ might well entail 
the dirersion into armament production of vast resource6 that 
could, at least in part, be used to promote sustainable form6 of 
development. 

4. A number of factors affect the connection between 
environmental fitfess, poverty, and security, such a6 inadequate 
development policies, adverse trends in the international 
economy, inequitiee in multi-racial and multi-ethnic societies, 
and pressures of population growth. These linkage6 among 
environment, development, and conflict are complex and, in many 
cases, poorly understood. But a comprehensive approach to 
international and natic-nal security must transcend the 
traditional emphasis on military power and armed competition 
The real source6 of insecurity also encompass Unsustainable 
development, and its effect6 can become intertwined with 
traditional forms of conflict in a manner that can extend and 
deepen the latter. 

I. ENVIRONMENTAL STRESS AS A SOURCE OF CONFLICT 

5. Environmental stre66 is seldom the only cause of major 
conflicts within or among natior ,. Neverthele66, they can arise 
from the marginalization of sectors of the po,yulation and from 
ensuing violence. This occurs when political processes are 

/’ . . . 
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unable to handle the effect6 of environmental strese resulting, 
for example, from erosion and desertification. Environmental 
6tre6s can thue be an important part of the web of causality 
associated with any conflict and can in some cases be catalytic. 

6. Poverty, injustice, environmental degradation, and conflict 
interact in complex and potent ways. One manifestation of 
growing concern to the international community is the phenomenon 
of ‘environmental refugee61.2’ The immediate cause of any ma66 
n‘.ovement of refugees may appear to be political upheaval and 
military violence. But the underlying cau6e6 often include the 
deterioration of the natural resource base and it6 capacity to 
support the population. 

7. Event6 in the Horn of Africa are a ca6e in point. In the 
ear ly 19706, drought and famine 6trUCk the nation of Ethiopia. 
Yet it ha6 been found that ihe hunger and human misery were 
caused more by year6 rf overuse of coils in the Etniopian 
highland6 and the resulting 6evere eroeion than by drought. A 
report commiesioned by the Ethiopian Relief and Rehabilitation 
Commission found: ‘The primary cau6e of the famine was not 
d. ought of unprecedented severity, but a combination of 
long-continued bad land u6e and eteadily inCrea6ed human and 
6tOCk population6 over decodee’.3/ 

8. Wars have always compelled people to leave their home6 and 
their lands, to become refugees. Also. the wbr6 in our time have 
forced large numbers of people to leave their homelands. In 
addition, we now have the phenomenon of environmental refugees. 
In 1984-85, 6ome 10 million African6 fled their homes, accounting 
for two-third6 of all refugees worldwide. Their flight wa6 not 
eurprising in a region where 35 ;nillion suffered from famine. 
Many of them swarmed into citiee. But many other6 moved acro66 
national hOUndarie6, heightening interetate tensione. Cote 
d’Ivoir6, Ghana, and Nigeria have been generous in welcoming 
refugee6 from the desertified Sahel. Tanzania, Zambia. and 
Zimbabwe have ai6o been receiving large number6 of refugees. 
Yet, the Cote d’Ivoire, for inetance, which depend6 for much of 
It6 export revenue6 on timber, i6 suffering rapid deforeetation 
caueed in part by land hunger, and one-third of landless people 
are immigrants. Agriculture destroys 4.5 time6 a6 much 
forestland in the Cote d’Ivoire a6 logging doe6.31 

9. Almost 1 million Haitian ‘boat people’, one-sixth of the 
entire populace, have fled that island nation, an exodus fuelled 
in large part by environmental degradation. Haiti euffere 6ome 
of the world’e mo6’ severe erosion, down to bedrock over large 
part6 of Borne regions, 60 that even farmer6 with r6ta6Onable 

amountI\ of land cannot make a living. According to a US Agency 
for International Development (USAID) report, ‘The eocial and 
econcmic effect6 of environmental degradation are great, and 
contribute to the growing outflow from rural areas. Thousands of 
rural Haitian6 1ePve their home6 each year for Port au Prince, 
other Caribbean islands snd the United Staten in search of 
employment and better living conditions.~~’ El Salvador, one 
of the most troubled nation6 of CenCri! America, is also one of 
the mo6t environmentally impoverished, with 6ome of the worst 
erosion rates in the region. ‘The fundamental cau6e6 of the 
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Today we cannot 6ecute security for one stdte at the 
expense of the other. Security can only be universal, but 

Security cannot only be political or military, it mu6t be as 

well ecological, economJcd1, and social. It must ensure the 
fulfilment of the aspirations of humanity as a whole. 

A. S. Timoshenko 
Institute of State and Law 
USSR Academy of Sciences 
WED Public Hearing 
Moscow, 11 Dee 1986 
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present conflict are as much environmental a6 political, stemming 
from problems of resource distribution in .?n overcrowded land, 
according to a draft USAID environmental profile of El 

Salvador . a/ 

10. South Africa reveal5 similar problems. The inhuman policy 
of apartheid is at the core of the state of political conflict in 
Southern Africa. One of the man:- way6 by which apartheid 
institutionalizes both conflict aird environmental degradation is 
by allocating, through the ‘homelands’ system, 14 per cent of the 
nation’s land to 72 pet cent of the population.71 Young 
Working-dge blacks flee the QVerCUltiVated and overgrazed 
‘homelands’ to seek work in the cities, where, on top of the 
squalor of overcrcwded townships, they encounter extreme 
socio--economic inequality and racial segregation. They fight 
back. Repression intensifier;, and the victims Seek refuge over 
the border - whereupon the South African regime widens the 
conflict into neighbouring states. The entire region is becoming 
caught up in the ensuing violence, which could well ignite wider 
conflict d-awing in major powers. 

11. In addition to the interrelated problems of poverty, 
injustice, and environmental 6tfe66. competition for 
non-renewable raw materials. land, or energy can create tension. 
It was the quest for raw materials that underlay much of the 
competition between colonial power6 and the EUbjUCJdtiOn of their 
holding6. Conflicts in the Middle East inevitably contain the 
eeed6 of great power intervention and global conflagration, in 
part becauee of the international interest ir oil. 

12. As unsustainable form6 of development push individual 
countries up against environmental limits, major difference6 in 
environmental endowment among countries, or variation6 in stocks 
of Usable land and raw material6, could ptecipitate and 
exacerbate international tension and conflict. And competition 
for use of the global commons, such a6 ocean fisherie and 
Antarctica, or for u6e of more loca’.ized common resource6 in 
fixed supply, euch a8 rivers and coastal wdter6, could escalate 
+o the level of international conflict and so threaten 
international peace and security. 

13. Global water u6e doubled between 194cJ and 1980, and it is 
expected to double again by 2000, with two trli tds of the 

, . . . 
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How can the world of nature and the community of peoples 
with their national economies be harmonized? Posing the 
question this way suggests that the two are separate. But not 
60. Humanity, the human species. exists and is supported 
within the world of nature. And 1 mean that not figuratively 
but literally. 

We are deep-air animal6 living inside ar ecological 

system. We draw boundacies. of couc6@, on the ecosphece for 
national and regional purposes. But it is all of orre piece. 

When, therefore, we optimistically declare that economic 
development and environmental maintenance can go along hand in 
hand, this qualifier mu6t immediately be added: only if tire 
maintenance of the ecosphecz is made the first priority. 
Economic development mu6t be secondary, guided by strict 
ecological standards. These fundamental idea6 ace far from 
being universally accepted. 

Stanley Rowe 
Saskatchewan Environmental 
Society 
WCED Public Hearing 
Ottawa, 26-27 Hay 1986 

-- . - ..- .__ 

projected water use going to agriculture. Yet 80 countries, 
with 40 per .zent of the world’s population, already suffer 
secioue water ehoctages.&/ There will be growing competition 
for water for irrigation, industry, and domestic u6e. River 
water dispute6 have already occurred in North America (the Rio 
Gcande), South America (the Rio de la Plata and Pacana), South 
and Southeast Asia (the Mekong and the Ganges), Africa (the 
Nile), and tne Middle East (the Jordan, Litani, and Ocontes, a6 
well a6 the Euphrates). 

14. Fisheries, whether coastal or oceanic, ace fundamental to 
the diet6 of many countries. For some countries, fishing is a 
key economic sector, and ovecfiehing poees immediate danger6 to 
several national economies. In 1974 Iceland, largely dependent 
on it6 fishing industry, found itself embroiled with the United 
Kingdom in a ‘cod war’. Similar tension6 bXi6t in the Japanese 
and Korean 6ea6 and on both sides of the South Atlantic. The 
1986 declaration of an exclusive fishery zone arourld the 
Falkland/Malvinas Islands ha6 further uneettled relation6 between 
Britain and Argentina. Dispute8 over fishing rights in the South 
Pacific and the search for tuna by distant-water fleets led to 
increaeed competition for diplomatic and fisheries advantages by 
the major powers in that region in 1986. Fisheries-related 
disputes may well become more frequent a8 nations harvest fieh 
stocks beyond the level of sustainable yields. 

15. Environmental threats to security ace now beginning to 
emerge on d global scale. The most worrisome of these 6tem from 
the poeeible consequences of global warming caused by the 
atmospheric build--up of carbon dioxide and other gases.!!/ (See 
Chapter 7.) Any such climdtic change would quite probahly be 
unequal in it6 effects, disrupting agricultural systems in dfea6 

. . . 



thi.t provide d large proportion ot the world’s (-ert?dl harvest6 
and peKhdp6 triggering ma66 population mo.ements In area6 where 
hunycr 16 already endemic. Sea level6 may rise during the first 
half of the :rext century enough to radically change the 
boundaries between coastal nation6 and to change the shapes and 
strategic importance of international waterway6 effects both 
likely to increaee international tansions. The climatic and 
sea-level change6 are also likely to disrupt the breeding ground6 
of economically important fish species. Slowikig, or adapt:ng to, 
global warming is becoming an essential task to reduce the :ieks 
of conflict. 

II * CONFLICT AS A CAUSE OF UNSUSTA:NAB’.E DEVEL~OPMEN’Z 

16. Arm c.?mpetition and armed conflict create major obstacles 
zo sustainable development. They make huge claims on 6carce 
material fe8oufced. They pre-empt human resources rnd wealth 
tnat could be used to combat the collapse of environmental 
support systems, the poverty, and the underdevelopment that in 
corbinsti on contribute so much to contemporary political 
insscurity. They may stimulate an ethO6 that is antagonistic 
towards cooperation among nl,.ions whose ecological and economic 
interdependence requires them to overcome national or ideological 
antipathies. 

17. The existence of nuclear wrapon and the destructive 
potential inhere. _ IC the velocity and intensit’r of modern 
Conventional warfare have given rise to a new understanding of 
the reguirem.*nts for security among nations. In the nuclear age 
natiOn6 can no longer obtain security at each other’6 expenee. 
They mu6t seek security through cooperation, agreements, and 
mutual restraint; they must eeelr comma.’ 6ecurity.s’ Hence 
in’erdependence, which is so fundaz.ental in the realm of 
environment and economics, ib ; fact al60 in the sphere of arm6 
competition and military security. Interdependence ha6 become a 
compelling fact, forcing nation6 to reconcile their approach to 
‘-ecurity’. 

2.. Nuclear War Threat to Civllization -. --_ .-_ -..-___- _,__ - -_- _- 

18. The likely consequences of nuclear war make other throdtf; 
to the environment pale into insignificance. Nuclear WPdpOTl6 

represent a qualitatively new step in the development of 
warfare. One thermo-nuclear bomb can hdve an explosiv(z power 
greater than that of all the explosive6 used in war6 since the 
invention of gunpowder. In addition to the destructive effect6 
of blast and heat, immensely magnified by theee weapons. they 
introduce a new lethal agent ionizing radiation t-hat extends 
lethal effect6 over both space and tiae. 

19. In recent years, scientists have in addition called our 
attention to the prospect of ‘nuclear winter’. It ha6 been most 
authoritatively explored by 6ome 300 scientists from the United 
States, the USSR, and more than 30 other countries working on a 
collaborative ba6is in 6ome cd6e6 drr066 idtological 
dividee.u/ 



--- -- 

All youth organizations believe that environment31 issues 
stand hiqh on the priorit;- 1 ist of global problems. However, 
their eolutlon depends on the preservation of peace on OUL 
planet. The quest of solutions to ecological problems is 
impoesi ble without the curbing of the arm race, for the arms 

race absorbs tremendous intellectual and material resources of 
mankind. The solution of ecological problems alsc depends on 
the way of life of young people and their value orientation. 

I 
Dr. 1. I. Russin 
#oscov State University 
WCED Pub1 ic Hear inq 
MO6COV, M Dee 19BL 

20. The theory contends that the smoke arid dust ejected into 
the atmosphere by a nuclear war could absorb enough solar 
radiation to remain aloft for some time, preventing sunlight from 
reaching the surface of the earth, causing a widespread and 
prolonged cooling of land area&. There rJould be severe 
repercussions for plant life generally and for agriculture in 
particular, disrupting the production of food to sustain 
survivors of the war. Great uncertainties rsmain about the scale 
and linkages determining environmental effects, but large-scale 
environmental perturbations are considered probable. A nUCledK 

war cann@t be won, and muet never be fought. In the aftermath, 
there would be no difference between so-.called victor and 
vanquished. The nuclear-weapon states must spare no effort to 
conclude a verifiable agreement on banning all nuclear weapon 
tests. 

21. The findings on nuclear winter are vitally important too 
for non-aligned nations, predominantly in the South, which are 
not parties to the East-West conflict. They cannot expect to 
avoid the pctentially disastrous environmental consequences of 
nuclear wdr in the northern hemiaphere. The aftermath of such a 
war would envelop the world. There is a danyer th t nuclear 
weapons ~111 spread to more and more ccrunt rles and be used ln 
what begins a8 3 limited regional collflict. Beyond the fjve 
recognized nuclear-weapon states, at least six others have d 

widely acknowledged potential nuclear weapon6 capability; a doz@Bn 
others are not far behind. The nuclear-weapon states cannot 
expect the non-nuclear-weapcn state6 to abstain from exercising 
the nuclear optic:) 1’: the abbence of recil progress on the road to 
nuclear disarmament. It is imperativta, therefore, that the 
probab:c! consequence6 of nuclear war be recognized universally 
and that all states becone involved in efforts to prevent the 
proliferation - and above all the u6e of nuclear weapons. 

2 01 her Weapon6 L-_ ----- of Ma66 Lje6tructi -_- --.-----.- 

22. Other form6 of war and other weapons of mass destruction 
have large-scale effects or both human societies and the human 
environment. Biological wclrfare ccluld release new agents of 
disease that would prove difficult to rontrol. Recent advances 
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in biotechnology multiply the potentially lethal Application6 of 
euch weapons. Likewise, the deliberate manipulation of the 
environment (for example, through artificial earthquekes and 
floods) would have conseqtences far beyond the borders of those 
involved in a conflict. c/ere they ever Used. Chemical agent6 can 
seriously damage the en’ironment, a6 demonstrated by the 
defoliants ueed in South-east Asia. The dAngefOU6 and 
er~vironmentally unpredictable consequence6 of biological and 
:hemical weapons have led to international agreement6 banning 
their uee.LZ/ But there is need for further efforts to 
strengthen the regime6 to which these agreement6 contribute. In 
particular. the Genevs protocol prohibitirq the uae of chemical 
weapons should be supplemented by agreement6 prohibitiny the 
production and 6tOCkpiling of such weapons. 

23. Military application6 of new technologies now thr>aten to 
make outer space a focus of international competition and 
conflict . (see Chapter 10.) HO6t Countries in the inteKnAtiOna1 
community Bee epdce as a global commons that 6hOUld benefit 
humanity a8 A whole and be preserved from military competitior - 
- foel:ng reflected in the 1967 Outer Space Treaty, under which 
kations agreed not to deploy weapon6 of ma66 destruction there. 
Gcvernments ehould now agree on measures to prevent an arms race 
in upace dnd stop it on Earth. Failing 6UCh agreement, the arm6 

race could expand, with dire coneequences for humanity. 

3. The Costs of the ‘Arms Culture’ 

24. The absence of war ie not peace; nor doe6 it necessariiy 
provide the Condition6 ~01 sustainable development. Competitive 
arm rAceI breed insecurity Among nations through spiral6 of 
reciprocal feara. Nations need to muster re6ource6 to combat 
eavisonma3tdl degtadrtion And ma66 poverty. By misdirecting 
racArce r?sc’urce6, arm6 race6 contribute further to insecurity. 

25. The r,oexistence of BUbBtAntial military 6pending with Unmet 
humAn needs ha8 long evoked concern. President Eieenhower, for 
example, ohrerved at the end his term in office that ‘every gun 
‘hat ia made, every warship launched, every rocket fired 
repre6ent6, in the final analysie, a theft from those who hunger 
And are not fed, who are cold and ArB not clothed’.g-/ 

26. Global military spending in 1985 wa6 well in exce66 of $900 
billicn.u/ This WAB more thdn the total income of the poorest 
half of humAnity. It repreeentcd the equivalent of almoet $1,000 
for every one of the world’6 1 billion poorest. Put another way, 
lPilitAiy e&ending EUKpA86ed the combined gross national product6 
of China, India, And the African countries couth 7f the Sahara. 
Horeover, global military epending hA6 risen not only abeolutely 
tat proportionately - from an estimated 4.7 per cent of world 
output in 1960 to over 6 per cent - representing an increase of 
about 150 per cent in real (constant price) terms. 
Three- uArter6 of current expenditure is in the industrial 

P world .>I 

27. The true co8t of the arm race ie the 1066 of what could 
have beet, produced inetead with 6carce capital, labour ekills. 
and ra’g mater!Ale. The plant6 that manufacture weapons, the 



transport of those weapons, and the mining of mineral6 for their 
production all place enormou6 demands on energy and mineral 
resource6 and are a major contributor to pollution and 
environmental deterioration. 

28. The distorting efcscts of the ‘arm6 culture’ are most 
striking in the deployment of scientific personnel Half a 
million scientists, a:e employed on weapons research world-wide, 
and they account to..: around half rf all research and development 
exQenditure.ti; ‘I.);ls exceeds the total combined spending on 
developing techr$olcaies for new energy 6ource6, improving human 
health, raising 3gr:cultural r-oductivity, and controlling 
pollution. Military research and development . $70.60 billion 
world-wide in 1984 - i6 growing at twice the rate of military 
spending as a whole.lr]/ At rhe same Lime, there is a paucity 
of fe6outce6 available for monitoring global climatic change, for 
fsurveying the ecoeystems of disappearing rain forests and 
spreading deeerts, and for developing agricultural technologies 
appropriate to rainfed. tropical agriculture. 

29. Nation6 are seeking a new era of economic growth. The 
level of spending on arm6 diminishes the prospect6 for such an 
era - especially one that emphasizes the more efficient use of 
raw materials, energy, and skilled human resource6. It also ha6 
a bearing, d lbeit indirect, on the willingness of rich countries 
to provide development assistance to developing countries. 
Clearly, there is no simple correspondence between reduced 
defence spending and increased aid. There are other tea6on6 

aside from domestic fe6ourCe constraint6 for a reluctance to 
expand aid, and nations cannot wait for disa.mament before 
devoting more re6ource6 to ensuring sustainable development. 
NonetheleRs, increased defence spending puts pressure on other 
budgetary items, and aid ie an easy target, despite being a 
telatively emall outlay for mo6t donor countries..@/ 

30. Although redeployment is clearly possible, re6ource6 
currently employed in military applications cannot be redeployed 
quickly or easily elsewhere in other sector6 or other 
countries. There are technical problem6 in achieving such a 
transformatiorr, not !east the contribution made by military 
spending to job6 in economies with high unemployment. And beyond 
the technical problem6 are question6 of political will. 
Nonetheless, 6ome coun:ries China, Argentina, and Peru, for 
example - have recently shown that it i6 both technically and 
politicslly possible to make substantial shift6 from military to 
civilian spending within a 6h3rt time.u/ 

4 4 World Armaments and the Growth of the ‘Arms Culture’ .---- 

31. Traditionally, nations have adhered to an ‘arm6 culture’. 
They find themeelveo locked into arms competitions fuelled among 
other thing6 by powerful Vested interest6 in the 
‘military-industrial complex’ a6 well a6 in the armed force6 
thf!mselves. Industrial nations account for most of the military 
expenditures and the production and transfer of arm6 in 
international 6ociety. However, the influence Of this ‘arm6 
culture’ is not confined to these nations. It i6 preeent also in 
the developing world, fostered both by the desire of many 
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I have here listened to people speaking about tinancial 
crises, famine, pollution, and social injustice at various 
level6. A0 an ecologist, 1 cannot eee any of these questions 
without linking them to the armaments question and to the 
nuclear issue. 

Poverty generates tensions and conflicts, urban and rural 
violence. The indigenous people are still awaitiilg solutions 
for their problems. All this depend6 on money and nevertheless 
we are spending money on our nuclear programmes. 
this has peaceful Objectives. 

They say that 
This is not. true bec,$urre 

precious money is being spent on this. 
The greatest crime: the death of hcpe, the death of all of 

the rights we all have, eepecially that of the young of 
believing in a future, the hope for a normal life, a difficult 
life but something that appears as a challenge to live it the 
best we can. We have a right to this chance. 

Caci Ida Lanuza 
Brazilian Ecological Movement 
WCED Public Heating 
Sao Paulo, 28s 29 Ott 1985 

-- .___.__ -- -_ -.- _-..-- -.--- 

governments to seek security through acquisition of arm6 and bv a 
burgeoning world arms trade. 

32 * Since the early 1960s. military spending in developing 
countries as a whole has increased fivefold. Their share of total 
spending increased from under one-tenth to almost a quarter of a 

far larger total .20/ Some developing countries, 6uch a8 the 
Republic of Korea, have achieved a high level of development in 
spite of military apending. But systematic analyriis suggest6 
that increases in military spending have had negative effect6 on 
economic perf0rmance.U’ 

33. Moreover, defence expenditure ir; one of the most 
import-inteneive of activities, u6ually creating a larye 
secondary demand for imported spares, ammunition, serviciny, 
training, and fuel. It ha6 been estimated that 20 per cent of 
the external debt acquired by non-oil developiny countries in the 
decade to 1982 could be attributed to arms imyorts.zZ/ And 
high levels of arm6 spending motivated by a variety of rea6orls 
have undoubtedly contributed to the severity of the crises of 
development in Africa, where military spending ro6e. in real 

terms, by 7.8 per cent per annum between 1971 and 1982, and armfi 

imports ro6e by 18.5 per cent.231 It should be noted in this 
connection that in the case of the Frontline State6 they have 
been compelled to expand their armed forces because of the threat 
from South Africa. 

34. ?he development of an ‘arm6 culture’ in many developinq 
countries presents particular danger6 in the context of 
environmental and poverty-induced 6tre66e6. There are dlready 
numefou6 simmering disputes in the Third World over 40 
unresolved - many arising from boundaries defined in colonial 
times. 



35. Sophifiticated weapon6 can help convert the potential into 
actual conflict. According to the UN Group of Governmental 
Experts on the Relationship Between Disarmament and Development: 

There can no longer be the slightest doubt that resource 
scarcities and ecological 6tre66e6 constitute real and 
imminent threat6 to the future well-being of all people and 
nations. These challenge6 are fundamentally non-military and 
it is imperative that they be addressed accordingly. If this 
is not recognined, . . . there is a grave risk that the 
situation will deteriorate to the point of crisis where, even 
with low probability of 6ucce66, the use of force could be 

6een a6 a way to produce results quickly enough. This is far 
from being a remote poesibility. In recent years, there ha6 
been a marked tendency in international relations to u6e or to 
threaten to use militar 

t 
r/orce in response to non-military 

challenge6 to security. 

36. The eituation in many developing countries presctnts 

particular dangers in the context of environmental and 
poverty-induced 6tre6ae6. Large-scale movement6 of refugees, 
competition for scarce water and fertile lands, deposits of oil 
and raw materials, ill-defined boundaries, and 80 on all add to 
tensions and increase possibilities for conflict. The 
importation of armament6 by developing countrier ha6 increased 
also because of these real or potential conflicts. It is 
sometimes encouraged by the arm6 manufacturer6 because of the 
important profit6 that can themselves; sustain the manufacture of 
arms in the exporting countries. The export of arms have been 
evaluated at more than $35 billion annually. The army trade is 
estimated to have absorbed over $300 billion over the last two 
decades, three-quarter6 in the form of sale6 to developing 
countrie6.25’ 

. TOWARDS SECURITY AN&SUSTAINABLE DEVELOPMENT III 

1 Principle6 A -..-- -- 

37. The first step in Creating a more 6ati6fdCtOry bd6i6 for 
managing the interrelationships between security dnd sustainable 
development ia to broaden our vision. Conflict6 may arise not 
only because of political and military threat6 to national 
sovereignty; they may derive also from environmental degradation 
and the pre emption of development options. 

38. There are, of couree. no military aolutione to 
‘environmental insecurity’. And modern warfare can itself create 

major internationally ehared environmental hazards. Furthermore, 
the idea of national sovereignty, ha6 been fundament.ally modif ied 
by the fact of interdependence in the realm of economics, 
environment, and security. The global commons cannot be managed 
from any national centre: The nation 6tate is it sufficient to 
deal with threat6 to shared ecosystems. Threat6 to environmental 
security can only be dealt with by joint management and 
multilateral procedure6 and mechanisms. 
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Environment must dl60 be dn approach t n developmcant 
Environment i6 a social jut;tirt’ i66ue dnrl environment even is d 
peace and security issue. The barrier6 to achieving 
sustainable development art& qreat, a6 miqht be expected in J 
major historical trdn6formdt ion, but they are fdr from 
insurmountable. 

We approach the millennium in a world in which qlobal 
interdependence is the central reality, but where absolute 
poverty and environmental degrddat ion cloud our vit;ion o! d 
common future, and where d geopolitical cllmdte dominated I)y 
nuclear terror i6m and incredr; lng mi 1 i tar I Zdt ion 6apc t hc 
idealism of thca young dnd tht‘ will to dredm in 116 all. 

Ralph Torrie 
On Uehalf of (lanadian 
Environment Iwvelopment, dnd 
Peace OfgdrlLzation6 
WCED Public Hearing 
Ottawa, 26. 27 May 1986 

___.--_ _- . -----.- ..__-- ..--.~. 

2 Coopg~dt lve Mdndgement --L-.---- ..---- .~I”- 

39. Already. environmental streeses are encouraqinq cooperation 
among nations, giving 6ome indication of. ways to proceed. 
Antarctica is subject to a far-reaching agreement that provide6 a 
collective approach to management. (See Chapter 10. ) There are 
now various inetitutional systems, often of complex and advanced 

form, to foster bilateral and regional cooperation for marine 
fisheries in order to regulate maximum sustdinable yield6 and the 
dietribution of catches. One of the main thrf?dt6 to the ocednZ; 

the dumping of highly toxic wa6te6 ha6 60 far been matld~yed by 

the London Dumping Convention. A6 for international water 
bodies, impressive progress has been made by the bilateral 
U.S.-Canadian Commission for the Great Lakes. The Mediterranean 
Convention, only one of the many 6uch treaties concluded within 
the context of the UNEP Regional Sea6 Programme, brings together 
coastal nation6 in an arrangement to monitor dnd combat pollution 
at sea. 

40. Some of the mo6t challenging problems require cooyeratioll 
among nation6 enjoying !;ifferent systems of government, or even 
subject to antaqonistic relations. The 1986 Chernobyl reactor 

accider.t in the Soviet Union has resulted in two agreement6 
covering international cooperation in cafseti of such accidents. 
In the future, the nation concerned will immediately alert 
neighbouring statee; they, in turn, will offer assistance at co6t 
and free of liability.Z6/ The 1979 Convention on Traneboundary 
Pollution has provided a framework for monitoring and assessing 

damage from pollutants causing acid rain in Europe.Z?’ 

41. Cooperation on environmental issues among developing 
countries has often been made difficult by poor communications. 
Nonetheless, many now participate in UNEP’s Heyional Sea6 
Programme. The nation6 of the Sahel have formed d regional 

. . 
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organization to deal with desertification, and there is emerging 
a body of 6uccesGful ca6e histories with respect to river basin 
development: Witne66 the joint-management programme6 in Africa 
for the 5enegal Hiver Basin. 
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HOX ll- 1 

Spending on Military V14161-16 Environmentdl Security 

The world spent Well over $900 billion on mlliLary purposes in 
1985, more t.han $2.5 bi 11 ion a day. The real co6t is wnat the 
same resources might otherwifie be u6(,d for: 

* An Action Plan for TrOlliCal Forest’. would co6t 61.3 billion 
a year over the cour6e of f  ivcl yearf;. Ttric annual 6um is 
the eqaivaleat of half .1 day ol military expenditure 
worldwide. 

* Implement.inq the UN Art ion f’latr fOi I)esPrtif ication bould 
c06t $4.5 billion a year during the last two decades of 
this corltury - the equivalent of 1e66 than two day6 oi 
military spending. 

* One of the greatest environmental hazard6 in the Thirl 
World is lack of clean water for household u6e. 
contributing to 80 per Cent of disease. The UN Water and 
Sanitation Decade, altho;lgh given only a Rmall frac;ion of 
supper t needed, would have co6t $30 biliic’n a year during 
the 19806. This is the approximate equivalent of IO d3f6 
of military 6pending. 

* To supply contraceptive material6 to all women already 
motivated to u6e family planning would cost an additional 
$1 billion per year on top of the $2 billion spent today. 
This additional $1 billion is the equivalent of 10 h3ur6 of 
military spending. 

3 The lmqortance of Early -Warning A-. _- -__ _ _____--____ 

42. Since it is often uncertainty and insecurity that prompts 
international con! lict, it i6 of the utmost importance that 
government6 become aware of imminent environmental 6tresij before 
the damage actually threatens core nati(~~ldl interests. 
Government6 are usually not well equipped with this kind of 
foresight. 

. . . 



43. It uouid be highly desirable if the appropriate 
international organizations, includif,g appropriate UN bodies and 
regional organizatione. were t3 pool their resource6 and draw 
on the moet eophieticated eurveillance technology available _. to 
establish a reliable early vaflling system for environmental risk6 
and conflict. (See criaptet 12.1 such a system would monitor 
indicators of risks and potential disputes, such a6 soil erosion, 
growth in regional migration. alrd ueee of commons that are 
approaching the thresholds of euetaihability. The organizatione 
would also offer their service3 for helping the respective 
countries to establish principle6 and inetituticns for joint 
manaqement. 

4. Disarmament and Security .-- 

44. Action to reduce envirDnmenta1 threats to securiry requires 
a redefinition of priorities, narlonally and globally. Such a 
redefinition could evolve through the videepread acceptance of 
broader form6 of eecurity aeeeeement and embrace military, 
political, environmental, and other eourcee of conflict. 

45. A broader al;proach to eecurjty aseeeement would no doubt 
find many caeee in which national, Legional, and global security 
could be enhanced through experiditures quite small in *:ti’.ation to 
the levels of military spending. Four of the most urgent global 
environmental requirements - zslating to tropical foreete, water, 
de6ertification. and population - could be funded with the 
equivalent of lees than one month’s global military spending. 
(See Box 11-l.) It is difficult to shift budgetary resources. 
but individual governments have already shown :hat transformation 
ie poeeible, given political vill. In some of the countries most 
seriously affected by environmental etre66 and poverty, the eume 
required to alleviate these conditions are emall in relation to 
what is now spent on di’eaetsr relief, let aione military 
activities.=/ However, these eume muet be epent quickly, 
before deteriorating conditions require much larger expenditures. 

46. But in terme of the aggreyare reeourcee involved in arms 
spending and the potential threat to the environment from war, 
the greatest need is to improve relet ions among those ma jar 
powers capable of deploying weapons of ma66 destruction. This is 
needed to achieve agreement on tighter control over the 
proliferation and testing of various types of weapons of mass 
destruction - nuclear and non-nuc1d?ar including tiloee th,*f have 
environmental implicatione.ZJ/ 

47. A substantial number of aQrpement6 already show the 
potential for negotiated, mulrilateral solutions. President 
Reagan and General Secretary Gorbachev made substantial prna-es6 
towards strategic arm6 agreement, which must be carried :Jlvard 
to reverse the alarming trend6 cf eeve;al decades. Apparent.ly, 
the two major powers came close to agreeing on intermediate range 
systems in Europe, to be followed 3y agreements banning forward 
deployment of e?orter range eyetews. It would alleviate 
significantly the preeeuree exercised by nuclear weapons on the 
security order in Europe. In addition, they are moving tovardb a 
50 per cent reduction agreement on strategic systems, followed by 
total elimination agreements. They also need to agree on 
effe tive measure6 to prevent dn armti fact in soace. Successful 



negotiations would ccntribute significantly to stemming the 
spread of nuclear weapons as the msjor nuclear-weapon states 
would deliver on their promise to build down their nuclear 
arsenala. Such progress i6 consistent with the basic needs of 
our times and the right of humanity to have the spectre of 
nuclear destruction removed from th.e face of the Earth. 

48. Nations mu6t turn away from the destructive logic of an 
‘arm6 culture’ and focus instead or, their common future. The 
level of armaments and the destruction they could bring about 
bear no relation to the political conflict that triggered the 
arms competition in the first place. Nations must not become 
prisoners of their own arms race. They must face the common 
danger inherent in the w~ilp~~16 of the nuclear age. They must 
face the common challenge of providing for sustainable 
development and act ir concert to remove the growing 
environmental source6 of conflict. 
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CHAPlZR 12 

TOWARDS CololON ACTION: 
PROPOSALS .WR INSTITUTIONAL AND LEGAL CHANGE 

1. In the middle o: the 20t.h century, we 6aw our planet from 

space for the first tl.me. Historian6 may e’,entually find that 
this vision had a gre,rter impact on thc..q:it than did the 
Copernican revolution of the 16th century, which upset humans’ 
self- image by revealing that the Earth is not the centre of tt::o 
universe. From space, we Bee a emall and fragile ball dominated 
not by human activity and edifice but by a pattern of clouds, 
oceans, greenery, and soils. Humanity’6 inability to fit. it6 
activities into that pattern is changing planetary aystems 

fundamentally. Many such changer are accompanied by 
life- threatening hazarde, from environmc,ltal degradation to 
nuclear deetruction. These new realitiee, from which there is no 
escape, must be recognized - and managed. 

2. The issues we have raised in this report are inevitably of 
far reaching importance to the quality of life on earth - indeed 
to life itself. We have tried to show haw human eurvival sod 
wcll.bcing could depend on 6ucce66 in elevating sustainable 
development to a global ethic. In doing so. we have called for 
such major efforts as greater willingness and cooperation to 
combat international poverty, to maintain peace and enhance 
setcur ity wor Id-wide, and to manage the global commons. We have 
called for national and international action in respect of 
population, food, y.lant and animal spcrr4e6, r-nergy, industry, and 
urban settlements. The previous cha;)ters have deecribed the 
policy directions required. 

3. The onus for action lie6 with no one group of nations. 
Developing countries face the challenge6 Of t’leEertifiCatiOn, 
deforestatio,l, and pollution, and endure most of the poverty 
associated with environmental degradation. The entire human 
family of nation6 would suffer from the disappearance of rain 
forest6 in the tropics, the 1066 of plant and animal species, drid 

change6 in rcrinfall patterns. Industrial nations face the 
challenge6 of toxic chemicals, taxi? wa6te6, and acidification. 
All nation6 may suffer from the releases by industrialized 
countries of carbon dioxide and of gasee that react with the 
ozone layer, and from any future war fought with the nur?car 
arsenals controlled by those natione. All nations will also have 
a role to play in securing peace, in changing trends, and in 
righting an international economic system t!?;lt increase6 rather 
than decrease6 inequality, that increase6 rather than decrease6 
number6 of poor and hungry 
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In the case of environmental problems, it is ObViOU6 that 
the problems cannot be solved by one group, one group working 
in separation. You cannot say because people are dying of 
poisoning, it is the Ministry of Health that will eolvc it. Or 
to say because it come6 from factories, it is the Ministry cf 
Industry. That is impossible. 

1 think the problems need a more holistic approach. ‘I’he 
United Nations Organization. as a ptofeesional organization, 
has developed this fragmentation. It started automatically 
with no bad intention at all. But at the same time, t.he member 
countries requested and national bodies a160 requested entry 
points in recipient countries. So WHO corresponds with the 
Ministry of Health, UNESCO correspond6 with the Ministry of 
Education, FA0 correspond6 with the Ministry of Agriculture 
the fragmentation is getting worse. 

Speaker from the floor 
government ager.cy 
WCED Public Hearing 
Jakarta, 26 March 1985 

----.----- 

4. The time ha6 come to break out of past patterns. At tempts 
to maintain social and ecological stability through old 
approaches to development and environmental protection will 
increase instability. Security must be sought through change. 
The Commiesion ha8 noted a number of actions that mu6t be taken 
to reduce risk8 to survival and to put future development on 
paths that are sustainable. 

5. Without such reorientation of attitude6 and emphasis, 
little can be achieved. We have nc illusion6 about. ‘quick-fix’ 
solutions. We have tried to point out some pathway6 to the 
future. But there is no substitute EOL the journey itself, and 
there is no alternative to the process by which we retain a 
capacity to respond to the experience it provides. We be 1 ieve 
this to held true in all the area6 covered in this repcrt. UUt 

the policy change6 we hake suggested have institutional 
implications, and it is to t.hese we now turn emphasizing that 
they are a complement to, not a substitute for, the wider policy 
changes for which we call. Nor do they represent definiti‘le 
solutions, but. rather first steps in what will be a continuing 
process. 

6. In what follow6 ve put forval-rl, in t.he first place, what 
are eeeentially conceptual yuideliiles for institutions at the 
national level. We recognize that there are large difference6 
among countries in respect of population size, resources, income 
level, management capacity, and inetitutional traditions. only 
government6 themselves can formulate the changes they should 
make. Moreover, the tool6 fos monitoring and evaluzting 
1:ustainable development ate rudimentary and require further 
refinement. 



7. We also address, in more specific terms, the question of 
international institutions. The preceding chapter6 have major 
implications for international cooperation and reforms, both 
economic and legal. The international agencies clearly have an 
important role in making these change6 effective, and we 
endeavour to set out the institutional implications, especially 
a6 regards the United Nations system. 

I. THE CHALLENGE FOR INSTITUTIONAL AND LEGAL CHANGE 

1. Shifting the Focus to the Policy Sources 

8. The next few decades are crucial for the future of 
humanity . Pressures on the planet are now unprecedented and are 
accelerating at rates and scale6 new to human experience: a 
doubling of global population in a few decades, with most of the 
growth in cities: a five- to tenfold increase in economic 
activity in less than half a century: and the resulting pressures 
for growth and changes in agriculturai, energy, and industrial 
systems. Opportunities for more sustainable forms of growth and 
development are also growing. New technologies and potentially 
unlimited access to information offer great promise. 

9. Each area of change represents a formidable challenge in 
its own right. but the fundamental challenge stems from their 
systemic character. They lock together environment and 
development, once thought separate; they lock together ‘sectors’ 
such as industry and agriculture; and they lock countries 
together as the effects of national policies and actions spill 
over national borders. Separate policies and institutions can no 
longer cope effectively with these interlocked issues. Nor can 
nations. acting unilaterally. 

10. The integrated and interdependent nature of the new 
challenge6 and issues contra6ts sharply with the nature of the 
institutions that exist today. These institutions tend to be 
independent, fragmented. and working to relatively narrow 
mandates with closed decision processes. Those responsible for 
managing natural resources and protecting the environment are 
institutionally separated from those responsible for managing the 
economy. The real world of interlocked economic and ecological 
systems will not change: the policies and institutions concerned 
must. 

11. This new awareness requires major shifts in the way 
governments and individuals approach issues of environment. 
development. and international cooperation. Approaches to 
environment policy can be broadly characterized in two ways. 
One, characterized a6 the ‘standard agenda’, reflects an approach 
to environmental policy, laws, and institutions that focuses on 
environmental effects. The second reflects an approach 
concentrating on the policies that are the sources of those 
effects.&/ These two approaches represent distinctively 
different ways of looking both at the issues and at the 
institutions t@ manage them. 

‘. *. 
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12. The l ffectr-oriented ‘standard agenda’ har tondad to 
predominate am a rerult of growing concern6 about the dramatic 
decline in environmental gurlity that the ind!~strlrllzed world 
suffered during the 19501 and 1960s. Neu .nvironaental 
protection and re6ource management l gencie6 were added on to the 
l xletln institutional 6ttucture6, 

s 
and given rainly rcientific 

6trffs. / 

13. These environment agencies have tegisterod some notable 
uucces688 in improving environmental quality during the part two 
decades.a/ They have secured significant gain6 in monitoring 
and research and In defining and undetctanding the ireuor in 
scientific and technical terms. They have raised public 
awarenesu. nationally and Internationally. Environmental laws 
have Inducer1 innovation and the development of new control 
technologies, processe6, and products In meet industries, 
reducing the re6ource content of grovth.*/ 

14. However, most of these agencieo have been confined by their 
own aandates to focusing almost exclusively on the effects. 
Today, the source6 of these effect@ muet be tackled. While these 
exieting environmental protection policler and agencies murt be 
maintained and even strengthened, government6 now need to take a 
much broader view of environmental problems and policier. 

15. Central agencies snd major eectoral minimtrier play key 
roles in national decision making. There agencier have the 
greatest Influence on the form, character, and dirtribution of 
the impact6 of economic activity on the environmenta?. resource 
base. It is these agencies. through their policier and budgets, 
that determine whether the environmental re6ource bate is 
enhanced or degraded and whether the planet will be able to 
rupport human and economic growth and change into the next 
century. 

16. The mandated goals of these agenciee include increaoing 
investment, employment, food, energy, and other l conouic and 
eocial goods. Uoet have no mandate to concern themselver with 
eustainlng the environmental resource capital on which these 
goals depend. Those with such mandates are usually grouped in 
separate environment agencies or, sometimes, in minor units 
within sectoral agencies. In either case, they ueually learn of 
new initiatives in economic and trade policy, or in energy and 
agricultural policy, or of new tax measures that will have a 
severe impact on re6ource8, long after the effective decisions 
have been taken. Even if they were to learn earlier, most lack 
the authority to ensure that a given policy ie implemented. 

17. Environmental protection and sustainable development 6u6t 
be an integral part of the mandate6 of all agencies of 
governments. of international organizations. and of major 
private-sector institutions. These must be made responsible and 
accountable for ensuring that their policies, programmes. and 
budget6 encourage and support activities that are economically 
and ecologically sustainable both in the ehort and longer terms. 
They must be given a mandate to pursue their traditional goal6 in 
6uCh a way that those goals are reinforced by a ateady 
enhancement of the environmental resource base of their own 
national community and of the small planet we all share. 
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2. New Imperative6 for International Cooperation 

18. National boundaries have become 80 porous that traditional 
distinctions between local. ;rational, and international issues 
have become hlurred. Policies formerly considered to be 
exclusively matters of ‘national concern’ now have an impact on 
the ecological baseb: of other nations1 development and survival. 
Conversely, the growing reach of some nations’ policies - 
economic, trade, monetary, and most sectoral policies - into the 
‘sovereign’ territory of other nations limits the affected 
nations’ options in devising national solutions to their 0 own 1 
problems. This fast-changing context for national action has 
introduced new imperatives and new opportunities for 
international cooperation. 

19. The international legal framework must also be 
significantly strengthened in support of sustainable 
development, Although international law related to environment 
har evolved rapidly since the 1972 Stockholm Conference, major 
gaps and deficienciee must still be overcome as part of the 
transition to sustainable development. Much of the evidence and 
conclusions presented in earlier chapters of this report calls 
into question not just the desirability but even the feasibility 
of maintaining an international system that cannot prevent one or 
several states from damaging the ecological basis for development 
and even the prospects for survival of any other or even all 
other states. 

20. However, just at the time when nations need increased 
international cooperation, the will to cooperate has sharply 
declined. By the mid-1980s. multilateral institutions were under 
siege for many, and often contradictory, reasons. The UN system 
has come under increasing attack for either proposing to do too 
much or, more frequently, for apparently doing too little. 
Conflicting national interests have blocked significant 
institutional reforms and have increased the need for fundamental 
change.51 By the mid-1980s. funds for many international 
organizations hJld levelled off or declined in both relative arid 
absolute terms. 

21. Bilateral development assistance has declined a6 a 
percentage of GNP in many industrial countries, falling even 
further below the targets proposed in the early 19706.6/ The 
benefits and effectiveness of aid have come under serious 
question, in part because of criticism based on environmental 
considerations.Z/ Yet, s’stainable development creates the 
need for even greater int, rnational aid and cooperation. 

22. Nations must now confront a growing number, frequency, and 
scale of crises. A major reorientation is needed in many 
policies and institutional arrangements at the international as 
well as nat,ional level. The time has come to break away. Di srnd 1 
scenarios of mounting destruction of national and global 
potential for,developmant - indeed, of the Earth’s capacity to 
srlpport life - are not inescapable destiny. One of the most 
hopeful characteristics of the changes the world is racing 
through is that invariably they reflect great opportunities for 



sustainable development, providing that institutional 
a:rangements permit sustainable policy option6 to be elaborated, 
considered, and implemented. 

II. PROPOSALS FOR INSTITUTIONAL AND LEGAL CHANGE 

23. The ability to choose policy path6 that are sustainable 
require6 that the ecological dimension6 of policy be ccnsidered 
at the 6ame time as the economic, trade, energy, agricultural, 
industrial, and other dimensions - on the 6ame agenda6 and in the 
same national and international institutions. That is the chief 
institutional challenge of the 19906. 

24. There are gnificant propoclals for institutional and legal 
change in previobL> Chapter6 Of our report. The Commission’s 
proposal6 for institutional and legal change at the national, 
regional, and international level6 are embodied in six priority 
area6: 

* getting at the sources, 
* dealing with the effects, 
l assessing global KiEk6, 
* making informed ChOiCe6, 
* providing the legal means, and 
l inveeting in our future. 

Together, these prioritiee represent the main direction6 for 
inetitutional and iegal change needed to make the transition to 
sustainable development. Concerted action is needed under all 
six. 

1. Gettinu at the Source6 

1.1 National Policies and Institutions 

25. The way countriee achieve sustainable development will vary 
among the many different political and economic systems around 
the world. Go-Jernmente differ greatly in their capacity to 
monitor and evaluate sustainable develcpment, and many will need 
aesistance. Several feature6 should br common to most countries. 

26. Sustainable development objective6 should be incorporated in 
the term6 of reference of thO6e cabinet and legislative 
committee6 dealing with national economic policy and planning a6 
well ad thoee dealing with key sectoral and international 
policies. A6 an extension of this, the major central economic 
and eectoral agenciee of government6 should now be made directly 
re6pOnEible and fully accountable for ensuring that their 
policies, proqrammee, and budget6 support development that ie 
ecologically a6 well a6 economically sustainable. 

27. Where re6ource6 and data permit, an annual report and an 
audit on Change6 in environmental quality and in the 6tOCk of the 
nation’6 environmental resource a66et6 are needed to complement 
the traditional annual fiscal budget and economic development 



All governments should develop a ‘foreign policy fcr the 
environment’ a6 one major way of improving the international 
coordination of national environmental policies. 

But in the long-term perspective, and here I think the 
World Commission could have an imp0rtar.t message, I think that 
it will be politically sound and wise to get support from the 
NC306 to prepare for change6 that have to take place anyway 
6ooner or later. So I think it would be politically wie: to 
look into that in a much broader way than what has been done 60 
far. 

Mats Segnestam 
Swedish Society for the 
Conservation of Nature 
WCED K-ublic Hearing 
0610, 24-25 June 1905 

plane. 8’ These are eseential to obtain an accurate picture of 
the true health and wealth of the national economy, and to assess 
progress toward6 suetainahle development.?/ 

28. Government6 who have not done 6a ehould consider developing 
a ‘foreign policy for the environment’.u/ A nation’s foreign 
policy needs to reflect the fact that its policies have a growing 
impact on the environmental re6ourc6 base of other nations and 
the commons, just a6 the policies of other nation6 hdve an impact 
on it6 own. This is true of certain energy, agricultural, and 
other sectoral policies discussed in this report, as well a6 
certain foreign investment, trade, and development assistance 
policies and tho6e concerning the impurt OK export of hazardous 
chemicals, wa6te6, and technology. 

1.2 Reaional and Interregional Action 

29. The existing regional and subregional organirations within 
and outside the UN system need to be strengthened a1.d made 
responsible and accountable for ensuring that their programme6 
and budget6 encourage and support sustainable develcpment 
policies and practices. In some art?as, however, especially among 
developing countries, new regional and subregional arrangements 
will be needed to deal with transboundary environmental te6ource 
ieeues. 

30. Some countries already enjoy comparatively well developed 
bilateral and regional structures, although many of them lack the 
mandate and support required to carry out the greatly expanded 
role they mu6t assume in the future. Theee include many 
specialized bilateral organizations such as the Canada/USA 
International Joint Commission; subregional agencies in Europe 
such a6 the different Commissions for the Rhine River, the Danube 
River, and the Baltic Sea; and organizations such a6 the CMEA, 
OECD, and EEC. These bodies provide member countries with a 
strong foundation on which to build. Although most of them have 
effective programme6 for international cooperation on 
environmental protection and natural resources management, these 



programme6 will need to be Jttengthened and adapted to new 
priorities. The regional organizations in particular need to do 
more to integrate environment fully in their macrceconomic. 
trade, energy, and other sectoral programmes. 

31. Similar organizatiorlo among developing countries should be 
strengthened, particularly at bilateral and subregional levels. 
Organizations such a6 the Organization of African Unity, the 
Southern Africa Development Coordination Conference, the Gulf 
Cooperation Council, the Arab League. the Organisation of 
American States, the Association of South East Aeian Nations, and 
the South Asian Association for Regiona 1 Cooperation could work 
together to develop ctintingency plan6 and tr.9 capacity to respond 
quickly to critical eituations and issues. They need in such 
bodies to develop comparable economic and environmental 
statistice, base-line quantity and quality surveys of shared 
re60urce6, and early-warning capabilities to reduce environment 
and development hazards. They could develop and apply in concert 
basic common principle6 and guideline6 concerning environmental 
protection and reeource ~88, particularly with reepect to foreign 
trdde clnd inveetment. In this respect, developing countriee have 
much to gain through sharing their common experience6 and taking 
common action. 

32. A new fat-u8 on the srlstainable use and management of 
transbounddry ecological zones. systems. and resources is also 
needed. There dre, for example, over 200 dietinct biogeographic 
zone6 in the world. Moreover, most non-island countries in the 
world ehnre at ledet one international river basin. The entire 
national territoriee of nearly one-quarter of those countries is 
part of an international riVei basin. Yet over one-third of the 
200 major international river baeins in the world dre not covered 
by any international agreement, and fewer than 30 have any 
cooperat iv2 institutional arrangements. These gaps are 
particularly acute in Africa, Asia, and Latin America, which 
together have 144 internaticnal river ba6ins.s’ 

33. Governments, directly and through [[NE? a?d IUCPJ. ehould 
support the development of ierrionsl and subregional tioperative 
arrangements for the protection and sustained use ot 
transbcundary ecological systems with joint action programme6 to 
combat common problem6 :iuch as desertification and acidification. 

1.3 Global Institutions qnd Programmes 

34. At the global level, an extensive instjtutional capacity 
exists that could be redirected towards sustainable development. 
The United Nations, a6 the only intergovernmental orcanization 
with universal menberehip, should clearly be the locus for new 
institutional initiatives qf a global charact,or. 

35. Although the funds flowing to developing countries through 
UN programme8 represents a relatively small portion of total ODA 
f lOW6, the UN can and should be a aoufce of significant 
leadership in the transition to sust.ainable development and in 
support of developing co?.,rjtries in effecting this transition. 
Under exieting conditions the UN system’s influence is often 
fragmented and lees effective f han it miqt,t hP berduse of the 
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In ret roepect, even if the inetitutional and policy goals of 
the decade had been achieved, one is left with the feeling that 
most developing countries would be only marginally better off than 
they are today. The reason for this is a striking and humbling 
one. Although governments, environmentalists. and the aid 
agencies kept their eye on the environmental tall during the 19706 
and the early 19806, recent event6 have starkly demonstrated that 
they were watching the wrong ball. While the world was worrying 
about the environmental impact6 of investments, controlling 
pollution, and conserving resources, we collectively failed to 
notice the dramatic decline in what had complacently been called 
‘renewable resource6’. 

David Runnals 
International Institute for 
Environment and Development 
WED Public Hearing Ottawa, 
26-27 May 1986 

independent character of the specialized agencies and endemic 
weaknesses of coordination. However, recent moves towards 
orqanizational reform and qrea&er economy and efficiency could 
improve the capacity of the UN to provide thie leadership, and 
ehould include sustainable development as an important criterion. 

36. All major international bodieu and agencies of the UN syetem 
should be made responsible and accountable for ensuring that their 
programmes and budgets encourage and support development policies 
and practices that are sustainable. Governmenta, through parallel 
resolutions in the respective governing bodies, should now begin 
to reorient and refocus the mandates. programmes, and budgets of 
key agencies to support euetainable development. They should also 
ineist on much greater coordination and cooperation among them. 

37. Each agency will need to redeploy 6ome staff and financial 
resources to establish a small but high-level centre of leadership 
and expertise. That centre should be linked to the programme 
planning and budget processes. 

38. Each agency should be directly re6pOn6ible for ensuring that 
the environmental and resource aspecta of programmes and project6 
are properly taken into account when they are being planned, and 
that the financial resourcee needed are provided directly from its 
own budget. In line with these new responsibilities, the 
following bodies should also aeeume full financial responsibility 
within their own budgets for certain proqrrmmeu presently 
supported by the Environment Fund of UNEP: NH0 on ‘Environmental 
Health’, FA0 on ‘Agricultural Chemicals and Residues’, UNDRO on 
‘Natural Disasters’, UN100 on ‘Industry and Transport’, IL0 on 
‘Working Environment’, UNDA on ‘Arms Race and the Environment’, 
DIESA on *Environmental Aspocte of Development Planning and 
Cooperation’, UNESCO on ‘Education’, and UNDP on ‘Technical 
Cooperation’. UNEP (discussed extensively in the next section) 
6hoUld continue to cooperate ~106~1~ with these agencies and help 
identify new prolramme need6 and monitor performance. 

. . . 



39. A6 in each agency, there is also a need for a high-level 
centre of leadership for the UN sy6tem a6 a whole with the 
capacity to 866866. advise, assist, anG report on progres6 made 
and needed for sustainable development. That leadership should be 
provided by tile Secretary-General of the United Nation6 

Organization. 

40. Government6 at the UN General Atinembly should therefore 
take the necessary mea6ure6 to reinforce the system-wide 
responsibility and authority of the UN Secretary-General 
concerning interagency coordination and cooperation generally, 
and for achieving su6tainable developmenr specifically. This 
will require that the representative6 of those 6ame governments, 
in the governing bodies of all major UN organizations and 
specialized agencies take complementary measure6. This could be 
done a6 an integral part of the parallel re6olutioI.s just 
prOpO6ed on building sustainable development objective6 and 
criteria into the mandates. programmes. and budget of each agency. 

41. TG help launch .lnd guide the interagency coordination and 
cooperation that will be needed, the UN Secretary-General should 
constitute under hi6 chairmanehip a special UN Board for 
Sustainable Development. The principal function of the Board 
would be to agree on combined tasks to be undertaken by the 
agencies to deal effectively with the many critical issues of 
sustainable development that cut acro66 agency and national 
boundar ice. 

2. Dealing With the Effect6 _I-- 

42. Government6 should a16o strengthen the role and capacity of 
existing environmental protection and re6ource management 
agencies..E/ 

2.1 National Environmental Protection 
and Natural Resources Management-Nzncie6 --A 

43. Strengthening of environmental agencies ir: nertded most 
urgently in developing countries. Those that have trot 
established 6Uch agencies 6hOUld do 60 as a matter of priority. 
In both ca6e6, bilateral and multilateral orqanizations mu6t be 
prepared to providt3 increased dfisistance fur institutional 
development. Some of this incrvdsrd ! inancial Gupport 6houl~l go 
to community groupE and NCIOs, which are rdpidly emerging a6 

important and cost-effective partner6 in work to protect and 
imp!-ove the environment locally dnd ndtionally, and in developinq 
and implementing national conrervation strategies. 

44. Industrializt?d countries also need greatly strengthened 
environmental protection and re6ource management agencies. MO6 t 
face a continuing backlog of pollution Ijroblems and a growing 
range of environment and resource managr!ment problem6 too. In 
addition, these agencies will be c-alled upon to advice and a66ist 
Central economic and 6eCtOIdl agencies d6 t.hey t.ake up their new 
reeponsibilities for sustainable development. Many now provide 
inetitutional support, technical advice. and asfiistance to their 
counterpart agencies in developing countr ie6, and this need wi 1 I 
qrow. And, almO6t inevltdbly, they Ull 1 pidly ri idryer drld mUrf2 



direct role in international cooperation, working with other 
countriee and international agencies tryinq to cope wit.h regional 
and global environmental problems. 

2.2 Strengthen the United Nation6 Env~r~~~fn~nt Programme -. 

45. When UNEP was established in 1972. the UN General Aesembly 
gave it a broad and challenging mandate to stimulate, coordinate, 
and provide policy guidance for environmental action throughout 
the UN eystem.lf/ That mandate wa6 to he carried out by a 
Governing Council of 58 member 6tate6, a high-level UN 
interagency Environment Coordination Board (ECB),LJ!/ a 
relatively small secretariat located in Nairobi, and a voluntary 
fund set initially at a level of $100 million for the first five 
years. UNEP’s principal task wa6 to exercise leadership and a 
catalytic influence on the programmes and projects of other 
international organizations, primarily in but also outside the UN 
system. Over the past 10 years, the Environment Fund has 
levelled off at around $30 million annually, while it6 range of 
tarka and activitiee have increased substantially. 

46. This Commission has recommended a major reorientation and 
refocusing of programmes and budgets on sustainable development 
in and among all UN organizations. Within euch a new system-~wide 
commitment to and priority effort on sustainable development, 
UNEP should be the principal 6oufce on environmental data, 
hlse6sment, reporting, and related support for environmental 
ma~lagement as well a6 be the principal advocate and agent for 
change and cooperation on critical environment and natural 
re8ource protection iseue6. The major priorities and function6 
of UNEP ehould be: 

l to provide leadership, advice, and yuidance in the 
UN system on restoring, protecting, and improviny 
the ecological ba6iB for suetainable development: 

* to monitor, asee88, and repor regularly on changes 
in the state of the environment and ndtura1 
resource6 (through its Earth1 atch proyramne); 

* to eupport priority ecientific and technoluyicdl 
reeearch on critical environmental dnd natural 
resource protect ion issues; 

l to develop criteria and indicators for 
environmental qua1 ity standard6 and yuidel iflot; f  of 
the sustainable u6e and mandqement of ndl:lrrtiI 
re6ource6; 

* to support and facilitate the development of action 
plan6 for key ecoeyetems and issue6 to be 
implemented and financed by the yovernment6 
directly concerned; 

l to encourage and promote international agreement6 
on critical i66ues identified by Earthwatch and to 
support and facilitate the development. of 
international law, conventions, and cooperative 
arrangement6 for environmental and nstural re6ourc’e 
con6ervat ion and protection; 

l to support the development of the in6t ituticlIia1 and 
professional capacity of developing countr it:6 in 
all of these area6 and help them dental op 6pec i f  ic 
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The environment ha6 quickly deteriorated in certain area6 
and we don’t know where to put the thresholds for nature’s 
tolerance. We must mov- very fast toward6 a con6en6u6 on the 
necelisity for taking urgent action. There is a strong popular 
support for thie in our country. The findings of several 
opinion poll6 tell UB that ecological issue6 have heightened 
priority. People feel anxious about ine legacy our generation 
will be pa66i.n.g on to the next one. A new environmental 
awafene66 ha6 gelininated among large sections of the community 
and mainly axong young peoplr?. 

Dr. Imre V. Nagy 
Environment Protection Committee 

of the Patriotic People’s Front, 
I Hungary 

WCED Public Hearing 
Hoscow, B T>ec 1986 

-- 

programmeJ to deal with their problems and advire and 
aasiet development aesietance agencies in this reepeci; and 

l to provide advice and aSei8tahce to the United Nation6 

Development Programme, the World Ilank. and other UN 
organizations and agenciee r,agarding the environmental 
dimension14 of their programme6 and technical aesietance 
projecte, includrrlg training activities. 

7.2._1Focu6 on Environmental Jrotection Issues 

47. UNEP has been a key agent in focusing the attention of 
governmerits on critical enVirOnmenta problems (6UCh 86 

deforeet&tion and marine pollution), in helping develcp many 
global and regional action plan6 and strategies (a6 on 
dessttification), in “onttibuting to the negotiation and 
implementatio,l of interr,atiQnal convention6 (on Protection of the 
3zone Layer, for example). and in preparing global guidelines and 
principle6 for action by government6 (euch a8 on marine pollution 
from land-baeed eources). UItiYP’f Regional Sea6 Programme hiI6 

been part iculat ly 6ucce66fl~1, dnd could 6efve a6 a model for 6omc’ 

other area6 of special concern, especial!y international river 
ba6 in6. 

48. UNEP’e catalytic and coordinating role in the UN eyeter i!dn 
and should be reinfor-ed and extended. In it6 future work tn 
critical environmental proiecticn iesues. U?IYP ehould focus 
par titularly on: 

* developing, testing, and helping to apply practicsl 
and simple methodolo~iee for environmental 
aasesement at project and national levels; 

l extending international agreement6 (such ~6 on 
chemical6 and hazardous wastea) mofe widely; 

l extending the Regicnal Sea6 Programme; 
l developing a eimilar programme for international 

river basins; and 
. . . 
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l identifying the need for and advising other UN 
organisations and agencies in evtablishing and 
carrying out technical assistance and training 
cour6es for environmental protection and management. 

2.2.2 Priority to Global Environmental Assestrmant and 
Reportina 

49. Although more is known abotlt the state of the global 
environment now than a decade ago, there are still major gap6 and 
a limited international capability for monitoring, col!ecting, 
and combining basic and comparable data needed for authoritative 
overviews of key environmental j6sue6 and trends. Without 6UCh. 
the information needed to help 6et priorities and develop 
effective policies will ren,ain limited. 

50. UNEP, a6 the main IJN 6ource for envi;onmentsl data, 
desessment, and reporting, should guide the global agenda for 
scientific research and technological development ‘?r 
environmental protection. To this end, the datd cl llection, 
assessment, and state of the environment reporting .rctions 
(Earthwatch) of UNEP need to be significantly strengthened 86 d 
major priority. The Global Environment Monitorin- System should 
be expanded a6 rapidly a6 possible, and the deve! “1?nt of the 
Global Reeource Information Database should be act .crated to 
bridge the gdp between environmental aeseesment arid management. 
Special priority should be accorded to providing eupport to 
developing countrir to entble them to participate fully in and 
derive maximum benr Lits from these programmes. 

2.2.-3 Strengthen~ntern3tional Environmental Cooperatis -- 

51. The UNEP Governing Council Cannot fulfil jts primary role 
of oroviding leadership drld policy guidance in the UN 6ystem nor 
hava L 6ignif icant influence on national policies unlees 
gcvernmente increase their participation and the level of 
representation. National d8 It-yatione to future meetings should 
preferably be led by MinisLers, with their senior policy a.ld 
ncientific advisers. Special provision6 should be made for 
caxpanded and more medningtul part rripat ion by mi jor 
00n governmental organizat ion6 dt future sessions. 

2 2 4 Inc. ease the Revenue +rlc~ Focus pf the -A..-: .--_--__- .-__ .._-. -. 
EnyJronrneEt Fund 

52. The UNEP volllntary funding t:ase of $30 million .-nnuclly ic 
too limited and vulnerable for ar! International fund dedicated to 
Herving and protecting the comnzn intereete, 6ecurity. and future 
of humanity. Six countriee alone provided over -15 per cent of 
the 1905 contribution6 to the Environment Fund (the United 
States, Japan, US.?R, Sweden, FRG, and UK1.u’ Coneider ing the 
critical importalIce of renewed effort6 on environmental 
protect ion and imy. -ovement, the Commission appeal6 to all 
government6 to subbtant ially enlarge the Environment Fund both 
through direct contribution6 by all member6 of the UN and through 
Borne of the source6 cited later in this chapter in the section 
‘Investing in Our Future’. 



53. A subetantial enlargement of the Environment Fund seems 
unlikely in the current climate of financial austerity. Any 
additional funds made available by state6 for UN development 
programmes and activities will likely be channelled largely 
through CNDP and the development programmes of other UN 
agencies. Moreover, as recommended earlier, the budgets of all 
of those agencies should be deployed 80 that environmental 
considerations are built into the planning and implementation of 
all programme6 and projects. 

54. The Erlvironment Fund can be made more effective by 
refocusing the programme on fewer activities. As other UN 
agencies a66ume fu!.l responsibility for certain activities now 
provided through the Environment Fund and finance them entirely 
from their own budgets, some re6ources will be released for other 
purposes. These should be concentrated on the principal function6 
and priority area6 identified earlier. 

5s. Expandin support and cooperation with NGOs capable of 
‘.=rrying out element6 of UNEP’e programme will also increase the 
effectiveness of the Environment Fund. Over the laet decade, 
non-governmental organizations and networks have become 
increasingly important in work to imprcve environmental 
protection locally, nationaliv, and internationally. However, 
financial support from the EnvLr onment Fund for cooperative 
project6 with NC06 declined in both absolute and relative term6 
in the laet 10 years. from $4.5 million (23 per cent of the Fund) 
in 1976 to $3.6 million (13 pet cent) in 1985.u/ The amount 
and proportion of Environment Fund re6ource6 for cooperation and 
project6 with NGOs should be significantly increased by using the 
capdcities of those NGOs that can contribute to UNEP’6 programme6 
on a cost-effective bd6i6. 

3 -* AseeesinpGlobal Rieke 

56. The future - even a sustainable future - will be marked by 
increasing risk.&?/ 
are growing.l8 

The risks associated with new technologiee 
The numbers, scale, frequency, and impact of 

natural and human-cdueed di6a6ters are mounting.=/ The risk6 
of irreversible damage to natural systems regionally (for example 
through acidif ication, desertif ication, or deforestation) and 
globally (through ozone layer depletion or climate challge) are 
becoming significdnt.?X/ 

57. Fortunately, the capacity to monitor and map Earth change 
and to assees risk is also growing rapidly. Data from remote 
sensing platforms in space can now be merged with data from 
convent ional land- baeed 6ource6 Augmented by digitirl 
communication6 and advanced information analysis, photoa, 
mapping. ar\d other technique6, these data can provide uti-*o-date 
information on a wide variety of re6ource. climatic, pollL\tion, 
and other variables.&L/ High-speed dat.a communicatin* 6 
technologies, including the personal computer, enable tFi6 
information to be ehared by individual6 da well a8 corpotacc 2nd 
governmental user6 at coat6 that are steadily falling. Concerted 
effort6 should be made to ensure that all nation6 gain acce66 LO 
them and the information they provide either directly or through 
the UNEP Earthwatch and other special programme6 



58. Governments, individually and collectively, have *he 
pttncipal reeponsibility to collect thic information 
systeaaticdlly and use it to asee risks, but to date only a fev 
have developed n capacity to do 60. Some intergovernmental 
agencies have a capacity to collect and assess information 
required for risk assessment, euch as FA0 on coil and forest 
cover and on fisheries: WMO on climate; UNEP on deserts, 
pollutant . , and regional 8096. Quasi-governmental organizations 
like IUCN have a similar capacity. These are only a few examples 
from a long list. But no intergovernmental agency ha6 been 
recognized a6 the centre of leadership to stimulate work on risk 
a6eedsment and to provide an authoritative source of report6 and 
advice on evolving risks. Thie gap needs to be filled both 
vi t.hin and among governments. Beyond our propo6al that ?he 
global environment assessment and reporting function6 of UNEP 
should be signif i cant ly strengthened, the Commission would now 
propose that UNEP’S Earthwatch be recognized as the centre of 
leadership on rick ar6e66ment in the UN cystem. 

59. But neither UNEP nor other intergovernmental organizatio K 
can be expected to carry out these important functions alone. 0 

be effective, given the politically sensitive nature of many of 
the mo6t critical risks, intergovernmental risk asses6ment need6 
to be eupported by independent capacities outside of government. 
Several national science academies and international ecientifir 
groups euch a6 ICSU and it6 Scientific Committee on Problem6 of 
the Environment, with special programmes Buch a6 the newly 
in6UgUrated IdternatiOnal Geosphere-Biosphere PKOgrdKIm@ (see 

Chapter 10) ; the Man and the Biosphere Programme of ‘UNESCO; 
Quasi-government. 1 bodice euch a6 IUCN; and certain induetry 
yroupe and NC06 are active in thi6 field. But, again, there in 
no recognized international non-governmen:al centric of leaderehip 
through vhich they efforts of thrB6e group6 can be focused and 
coordinated. 

60. During the 19706, the groving capac;;y of computers led 
various governmente, inetitutee, and international bodies to 
develop model6 for integrated policy analysis. They have 
provided eignific<int insights and offer great promiee a6 a mean6 
of anticiptlting the consequences of interdependent tAend6 and of 
eStabli6hing the policy option6 to address them.=/ W i t h o’u t 
suggesting any relationehip between them, early attempts were all 
limited by serious inconoistencies in the methods and assumptions 
employed by the various 6ources on which they depended fdr data 
and information.23/ Although signif icant improvement6 have 
been made ill the capability of model6 and other techniques, thP 
data base remain6 veak.&!!/ 

61. There iS dn urgent need to strengthen and focus the 
capacities of these and other bodies to complement and support 
UNEP’e monitoring and aeseeement function6 by providing timely, 
objective. and authoritative a6sessments aild public report6 on 
critical threat6 and risks to the vorl 1 community. To meet this 
need, we recommend the eetablishment of a Global Risk6 Assessment 

Programme: 



l to identify critical threats to the survival, security, or 
well-being of all OL a majority of people, globally or 
regionally; 

* to asaea8 the cau888 and likely human, economic, and 
ecological consequences of those threats, and to report 
req’jlarly and publicly on their findings; 

* to provide authoritative advice and proposals on what should 
OK must be done to avoid, reduce, or, if possible, adapt to 
r,hoee threats; and 

* to provide an additional source of advice and lrupport to 
governments and intergovernmental organizations for the 
i,uplementation of programmes and policies designed to address 
such th.eate. 

62. The Global Risk Assessment Programme would not require the 
creation of a new international institution as such, as it should 
function primarily as a mechanism for cooperation among largely 
non-governmental national and international organizationr, 
scientific bodies, and industry groups. To provide intellectual 
leadership and Guide the programme, there should be a steering 
group composed of eminent individuals who together would reflect 
a broad cross-eection cjf the major area8 of kaowledgu. vocations, 
and regions of the world, ae well a8 the major bodias active in 
the field. 

63. The steering group would serve a8 the focal point for 
identifying the risks to be addressed by the programme, agreeing 
on the research needed to asseas those risks, and coordinating 
the work among the various participating bodies. It could form 
special consortia and tack forces made up of experts from these 
bodies and it would also establish special expert and advisory 
groups consisting of world-Known authorities in epecialized areas 
of science, economics, and law. The steering group would be 
responsible for the overall evaluation of results, for their wide 
dissemination, and for follow-up activities. 

64. The steering grcup would aleo be charged with helping 
mobilize funds for implementing the programme through 
contributions by the Environment Fund of UNEP, states, 
foundations. and other private sources. Funding would 
principally be for the purpose of financing the various 
activities that would be carried out by other organizations a8 
part of the programme, with only a ilmall portion required to meet 
the coets of the steering group. 

4. Making Informed Choices 

65. As is evide,nt from this report, the transition to 
sustainable development will require a range of public policy 
choices that aLe inherentiy complex and politically difficult. 
Revereing unsuotainable development policies at the national and 
internatiol:al level will require immense efforts to inform the 
public and secure its support. The scientific community, private 
and community groups, and NGOe can play a central role in this. 
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If the NO0 community is to translate its commitment to 
sustainable development into effective action, we will need to 
Bee a matching level of commitment from the governmental and 
intergovernmental communities, in genuine partnerehip with 
NGOs . The success and cost-effectiveness of NGO action is to 
an important degree a function of their spontaneity and freedom 
of action. 

Both among NGCB and amongst governments, we must find ways 
to engender a new period of international cooperation. The 
urgency of our taSkS no longer permits us to spill our energies 
in fruitless and deBtrUCtiVe conflict. Whilst we fignt our 
wars of ideology on the face of this planet, we are losing our 
productive relationship with the planet itself. 

David Bull 
Environmental Liaieon Centre 
WCED Public Hearing 
Nairobi, 23 Sept 1986 

4.1 Increaee the Role of the Scientific Community and 
Non-Governmental Organizatione 

66. Scientific group6 and NC06 have played - with the help of 
young people=/- a major part in the enVirOnmentd1 movement 

from its earliest beginningB. Scientiste were the first to point 
out evidence of significant environmental risks and Chang0B 
reeultiny from the growing intensity of human activities. Other 
non-governmental organizationr and citizens’ groups pioneered in 
the creation of public awareness and political pressuree that 
stimulated governments to act. Scientific and non-governmental 
communities played a vital role in the United Nations Conference 
on the Human Environment in Stockholm.fi/ 

67. These groups have also played an indisperlsable role since 
the Stockholm Conference in identifying KiSkB, in assessing 
environmental impacte and designing and implementing meaBures to 
deal with them, and in maintaining the high degree of public and 
political interest required a8 a basis for action. Today, ma jor 
nationa I ‘State of the Environment’ reports are being publiehed 
by some NGOB (in Malaysia, India, and the United States, for 
instance).27/ Several international NGOB have produced 
significant reports on the status of and prospects for the global 
environment and natural reBoucce base.=/ 

68. The vast majority of there bodies a-e national or local in 
nature, and a Buccessful transition to suetainable development 
will require SUbBtantial strengthening of their capacitiee. To 
an incteaeing extent, national NGOB draw strength from 
association with their counte:parts in other countries and from 
participation in international programmes and coneultations. 
NGOB in developing countries are particularly in need of 
international support - professional and moral as well a8 

financial - to carry out their rolee effectivtily. 



69. Many international bodies and coalition6 of NG06 are now in 
place and active* They play an important part in ensuring thdt 
national NO06 and scientific bodies have acce66 to the support 
they require. These include regional groups providing network6 
linking together environment and development NO06 in Asia, 
Africa, Eastern and Western Europe, and North and South America. 
They also include a number of regional and global coalition6 on 
critical issUe 6UCh a6 pesticides, Chemicals, fain, seed6, 
genetic re6ource6, and development assistance. A global network 
for information exchange and joint action is provided through the 
Environment Liaison Centre (ELC) in Nairobi. ELC ha6 over 230 
NGO member groups, with the majority from developing countries, 
and is in contact with 7,000 othera. 

70. Only a few international NGOs deal on a broad basis with 
both environment and development issues, but this is changing 
rapidly. One of them, the lntsrnational Institute for 
Environment and Development, ha6 long specialized in these issues 
and pioneered the conceptual basis for the 
environment/development relationship. Most of them work with and 
support related organizations in the developing world. They 
facilitate their participation in international activitiee and 
their link6 with counterpart6 in the international community. 
They provide instruments for leadership and cooperation among a 
wide variety of organizations in their respective 
constituenciee. Theee capabilities will be ever more important 
in the future. An increasing number of environment and 
development ieeues could not be tackled without them. 

71. NC06 should give a high priority to the continuation of 
their present networking on developme,rt cooperation projects and 
programmes, directed at the improvement of the performance of NC0 
bilateral and multilateral development programmes. They cou Id 
increase their efforts to share resoufce6, exchange skills, and 
strengthen each other’s capacities through greater international 
Cooperation in this area. In eettinq their own hOU6e in order, 
‘environment, NGOs should assist ‘development’ NGOs in 
reorienting project6 that degrade the environment and in 
formulating project6 that contribute to sustainable development. 
The experience gained *rould provide a ueeful basis for continuing 
diecussions with bilateral and multilateral agencies a6 to 6teps 
that these agencies might take to improve their performance. 

72. In many countries, government6 neeti to recognize and extend 
NC06 ’ right to know and have acce66 to information on the 
environment and natural resources; their right to be COnsUlted 
and to participate in decision making on activitiee likely to 
have a eiqnificant effect on their environment; and their right 
to legal remedies and redre66 when their health or environment 
ha6 been or may be seriously affected. 

73. NGOs and private and community groups can often provide an 
efficient and effective alternative to public agenciee in the 
delivery of programme6 and projects. Moreover, they can 
sometimes reach target group6 that public agencies cannot. 
Bilateral and multilateral development assietance agencies. 
especially UNDP and the World Bank, ehould draw upon NGOs in 
executing programme6 and projects. At the national level, 
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governments, foundations, and industry should a160 greatly extend 
their cooperation with NGOs in planning. monitoring, and 
evaluating as well a6 in carrying out projects when they can 
provide the necessary capabilities on a cost-effective basic;. To 

this end, governments should establish or strengthen procedures 
for official consultation and more meaningful participation by 
NGOs in all relevant intergovernmental organizations. 

74. International NGOs need substantially increased financial 
support to expand their special roles and function6 on behalf of 
the world community and in support of national NGOs. In the 
Commission's view, the increased support that Will allow these 
organizations to expand their services represents an 
indispensable and cost-effective investment. The Commission 
recommends that these organizations be accorded high priority by 
governments, foundations, and other private and public sources of 
funding. 

4.2 Increase Cooperation with Industry 

75. Industry is on the leading edge of the interface between 
people and the environment. It is perhaps the main instrument of 
change that affects the environmental resource bases of 
development, both positively and negatively. (See Chapter 8.) 
Both industry and government, therefore. stand to benefit from 
working together more closely. 

76. World industry has taken some significant steps through 
voluntary guidelines concerning industry practices on 
environment, natural resources. science, and technology. 
Although few of these guidelines have been extended to or applied 
regionally in Africa. Asia. OK Latin America, industry continues 
to address these issue6 through various international 
associations. 

77. These efforts were advanced significantly by the 1984 World 
Industry Conference on Envisonmental Management (WICEM).?i.ii/ 
Recently, as a follow-up to WICEPI. several major corporations 
from a number of developed countries formed the International 
Environment Bureau to assist developing countries with their 
environment/development needs. Such initiatives are promising 
and should be encouraged. Cooperation between governments and 
industry would be further facilitated if they established joint 
advisory councils for sustainable development - for mutual 

advice, assistance, and cooperation in helping to shape and 
implement policy, laws, and regulations for more sustainable 
forms of development. Internationally, governments in 
cooperation with industry, and NGOs should work through 
appropriate regional organizations to develop basic codes of 
conduct for sustainable development. drawing on and extending 
relevant existing voluntary codes, especially in Africa, Asia, 
and Latin America. 

78. The private 6ector also has a major impact on development 
through commercial bank loans from within and outside countries. 
in 1983. for example. the proportion of ,the total net receipts of 
developing countries from private 6ouzces, mostly in the form of 



commercial bank loans, wa6 greater than all ODA that year. Since 
1983, as indebtedness WOK66n6d, commercial bank lending to 
developing coUntKit3b 1~s dec1ined.s’ 

79. Effort6 are being made to stimulate private inveutment. 
These effort6 should bM geared to supporting sustainable 
development. The industrial and financial corporations making 
such investments, and the export Credit, investment insurance, 
and other programmes that facilitate them, should incorporate 
sustainable development criteria into their policies. 

5. Providing the Legal Means 

80. National and international law has traditionally lagged 
behind event6. Today, legal regimes are being rapidly 
outdistanced by the accelerating pace and expanding scale of 
impact6 on the environmental baB6 of development. Human laws 
must be reformulated to keep human activitiee in harmony with the 
unchanging and universal law6 of nature. There is an urgent need: 

* to recognize and respect the reciprocal right6 and 
responsibilities of individuals and state6 regarding 
sustainable development, 

* to establish and apply new norm6 for state snd interrrtate 
behaviour to achieve eustainable development, 

l to strengthen and extend the application of exieting laws 
and international agreements in support of eustainable 
development, and 

l to reinforce existing method8 and develop new procedure6 
for avoiding and retlolving environmental di6pUteE. 

5.1 RecoQnizinQ Right6 and Responsibilities 

81. Principle 1 of the 1972 Stockholm Declaration said that ‘Man 
ha6 the fundamental right to freedom, equality and adequate 
condition6 of life, in an environment of a quality that petmite a 
life of dignity and well-being’.=/ It further proclaimed the 
solemn responsibility of govornmentc to protect and improve the 
environment for both present and future generations. After the 
Stockholm Conference, several 6tate6 recognized in their 
Constitutions or laws the right to an adequate environment and 
the obligation of the state to protect that environnent. 

82. Recognition by states of their responsibility to ensure <In 
adequate environment for present as well as future generations is 
an important step tovards sustainable development. However, 
progress will also be facilitated by recognition of, for example, 
the right of individuals to know and have access to current 
information on the state of the environment and ntural 
resourcea, the right to be consulted and to participate in 
decision making on activities likely to have a significant. effect 
on the environment, and the right to legal remedies and redre66 
for those whose health or environment has been or may be 
eoriously affected. 
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What are we to do? It is axiomatic that we a6 individual6 
or group6 Of individuals share territory in resources. WC need 
to define common norms of behaviol?r. This is true whether we 
are speaking of a family, small town, a province or country, or 
the world community. However, the definition of common norm6 

of behaviour is not in itself sufficient for the creatisn of a 
body of rules and regulation. 

To operate effectively, certain basic conditions must be 

fulfilled: the existence of a general will among member6 of 
the community to accept and adhere to regulations; the 
existence of a political framework noL only for defining and 
quantifying common behaviour or norm6, but also for adopting 
existiny rules to change within the community; a means of 
determining compliance with international rules and 
regulations; and, finally, the means for enforcement. 

Fergus Watt 
World Association of World 
Federalists 
WCED Public Hearing 
Ottawa , 26-27 May 1986 

83. The enjoyment of any right requires respect for the similar 
Light6 Of Others. and recognition of reciprocal and even joint 
responsibilities. States have a responsibility toward6 their own 
citizens and other 6tates: 

* to maintain ecoey6teme and related ecological processes 
essential for the functioning of tire biosphare; 

l to maintain biological diversity by ensuring the survival 
and promoting the conservation in their natural habitat6 of 
all species of flora and fauna; 

* to obeerve the principle of Optimum sustainable yield in 
the exploitation of living natural resource6 and ecosystems; 

* to prevent or abate significant environmental pollution or 
harm; 

* to cRtabli6h adequate environmental protection standards; 
* to undertake or require prior assesfiments to ensure that 

rnalor new pal iries, projects, and technologies contribute 
to b retainable development; and 

* to make all relevant information public without delay in 
all C~EIUS of harmful or potentially harmful releases of 
pollutants, especially radioactive relerees. 

84. It ie recommended that government6 t.ake appropriate steps 
to recognize these reciprocal right6 and responsibilitie6.32/ 
However, the wide Variation in national legal 6y8tem8 and 
practice6 make6 it impossible to propose an approach that would 
be valid everywhere. Some countries have aruended their basic 
laws or conetitution; Other6 are coneidering the a’option of a 
special national law or charter setting out the riqhtn and 
responeibilities of citizen6 and the 6tate regdrdinl 
environmental protection and 8U6tainable development. Ot ht!r b may 
wish to consider the designation of a national council or public 
repreeentat ive or ‘ort’~bUdEr~dr~’ LO Lepresent thtl interest6 and 



rights of present and future generations and act a6 an 
environmental watchdog, 
emerging threats. 

alerting governments and citizens to any 

5.2. A Universal Declaration and a Convention on Environmental 
Protection and Sustainable Development 

85. Building on the 1972 Stockholm Declaration, the 1982 
Nairobi Declaration, and many existing international convention6 
and General Assembly resolutions, there is now a need to 
consolidate and extend relevant legal principles in a new charter 
to guide state behaviour in the transition to sustainable 
development. It would provide the basis for. and be subsequently 
expanded into, a Conventicn, 6et:ing out the sovereign rights and 
reciprocal responsibilities of all states on environmental 
protection and sustainable development. The charter should 
prescribe new norms for state and interstate behaviour needed to 
maintain livelihoods and life on our shared planet, including 
basic norms for prior notification, consultation, and assessment 
of activities likely to have an impact on neighbouring states or 
global commons. These could include the obligation to alert and 
inform neighbouring state6 in the event of an accident likely to 
have a harmful impact on their environment. Although a few such 
norms have evolved in some bilateral and regional arrangements, 
the lack of wider agreement on such basic rules for interstate 
behaviour undermines both the sovereignty and economic 
development potential of each and all states. 

86. We recommend that the General Assembly commit itself to 
preparing a univer6al Declaration and later a Convention on 
environmental protection and sustainable development. A special 
negotiating group could be established to draft a Declaration 
text for adoption in 1988. Once it is approved, that group could 
then proceed to prepare a Convention, based on and extending the 
principles in the Declaration, with the aim of having an agreed 
Convention text ready for signature by state6 within three to 
five years. To facilitate the early launching of that process 
the Commission has submitted for consideration by the General 
Assembly. and as a starting point for the deliberations of the 
special negotiating group, a number of proposed legal principles 
embodied in 22 Article6 which were prepared by its group cf 
international legal experts. These proposed principles are 
submitted to assist the General Assembly in its deliberations and 
have not been approved OK considered in detail by the 
Commission. A summary of the principles and Article6 appears a6 
Annexe 1 of this report. 

5.3 Strengthen and Extend Existing International Conventions and 
Agreements 

87. In paral;-!, government6 should accelerate their effort6 to 
strengthen and extend existing and moxe specific international 
ccaventions and cooperative arrangements by: 

* acceding to or ratifying existing global and regional 
conventions dealing with environment and development, and 
appi:-ing them with more vigour and rigour; 
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Law doe6 not stand alone. It Gepends on the functioning of 
many things. Experience from the past 15 year6 cf development 
ha6 taught us that there is a danger that bureaucracy with all 
its strength coming from the Wect, in Indonesia’s cast+ because 
of the oil and ga6 revonue6, will strangle the community with 
t30 many laws. They have, for inetance, laws that ask every 
gathering of five or more people to have permission from the 
police. Sometimos I feel that maybe the best. government is the 
one who qoverns the least. In this ca6e, I feel that eometimes 
the Asian countries learn from each other. 

Adi Saeono I 
Institute for Development Studies! 
WCED Put~lic Hearing I 

Jakarta, 26 March 1985 I 
I 

l reviewing and revising those relevant conventions that need 
to be brought in line with the latest available technical 
and scientific information; and 

* neqotiating new global and regional conventions or 
arrangement6 aimed at promoting cooperation and 
coordination in the field of environment and development 
(including, for example, new conventions and agreements on 

cl irn,J. e! chanqe, on hazardous chemicals an(’ wa6te6, and on 
preeervinq bjological diversity). 

88. It is rerommended that the UNEP Brcretariat, in close 
cooperat ion with the IUCN Environmental Law Centre, should help 
in these efforts. 

5.4 kvoidiny_and_~-e-~~.~.~ -----. . ..- --- Environmental Disputes - - --_ - --- - .--- 

89. Many fieputes can be avoided or more readily resolved if 
t,he principlee, right 6, and respon6ihilitie6 cited earlier are 
built into .rlational and international legal !;ameworks and are 
fully recpected ant1 implemented by many statet. Individual6 and 
state6 are KIcJre reluc-tant tn act ih d .rJay that might lend to a 
dispute wt1e11, a6 in mdny ndtional legal systems, there is an 
established and etfective r’dpd(*ity afi well at; ultimately binding 
procedurtbti for 6ett linq disputes. Such a capacity and procedures 
are largely lacking at the internationdl level, particularly en 
environmpllt.Jl and natural resource manaqement issue6.33/ 

90. It is recommended that public and private OrganizatiOn6 and 
NC06 help in thin area by e6tdLlishinq npecidl panels or rosters 
of experts with experience in various forms of dispute settlement 
and special competence on the legal and subet ar:tive aspect 8 of 
envi ronmcantal protect ion, natural ret;@urct)e mcrnaqement, and 
sustainable development. In addition, a consolidated inventory 
dud reft?rral syr;tpm or netwolk for- rer;pondin(l to requt*st6 for 
advice and assistance irl avoiding @r r@EO!Ving 6ucb di6[~Ute6 
6houlcl be efltahl ishccl. 



01. To promote the peaceful and early settlement of 
international disputes on environmental and retsource management 
probiems, it is recommended that the following procedure be 
adopted. States should be given up to i.8 mor.ths to reach mlltual 
agreement on a solution or on a common aispute settleme-t 
arrangement. I f  agreement is not reached, ther. the diepute C-JI! 
Le submitted to conciliation at the r eqcest of any one of the 
r-3ncerned atate and, if Sti,l unresolved. thereaLter tcb 
i.rbitration or judicial fiettlement. 

92. Thir proposed new procedure raise6 the possibility of 
invoking i binding process of dispute settlement at the request 
of any 61 C.e. Rindinc] 6ett lement ifi not the preferred method for 
settling international disputes. But such a provision is now 
needed not only as a last resort to avoid prolonged disputes and 
pO66ible serious environmental damage, but also to encourage and 
provide an incentive for all parties to reach agreement withln a 
.eaeonable L time on eithe.- a solution or a mufually agreed mean6, 

such a6 mediation. 

93. The capabilities of the Permanent Court of Arbitration cJIld 

the Ir,ternstional Court of Juetice io deal with environmental and 
resource management problem6 also ehould be strengthened. C,tates 
chould make greater u6e of tLle World Court’s crpac!.ty under 
Article 26 of it6 Statute to fort 6pecldl chsa,bers for Zeallny 
with p‘lrticular ca6e6 or categories of ca6e6, including 
environmental protection or resource management c;1606. The Gout t 
ha6 declared its willingnecs and readilre66 to deal with tiuch 
cases fully and promptly. 

6. Investing in--_ogr Future 

94. We have c*ndeavoured to ahow thar it makes long-term 
economic sense to puroue environmentally sound policies. But 
potentially very large financial outlay6 will be needed in the 
short term in such field6 a6 renewable energy development, 
polibtion control equipment., an’.: inteyrated rural d vclopment. 
Developing countries will need massive assi6r.a-ce for this 
purpose, and more generalAy to reduce poverty. Responding to 
this financial need ~~11 be d collective in*re6tment in the futu!t* 

6.;L--- Vational Action -- 

95. Paot +?xperience teaches ~6 that these outlays wciuld be go011 
inveetmenta. By the late 19606, whtn 6ome industrial count.rier; 
began to mount signif icar.t environmental protection programmer 
t irey lad already incurred heavy er:t)nomic cost8 in the fgrm of 
damaq,e to human health, property. natural re6ource6. a.id he 
er,dironment. After 197C. i[r order to roll : ack some of t.,ie 
damage, they 6aw expenaitures on environmental pollution measutec 
alone rise from about 0.3 per cent of GNP in 1970 to somewhere 

between 1.5 per cent and, in some ccuntrieo, 2.0 per cent around 
the end of the decade. Afjsuming low ;evels oi ecu,lumi(- growth in 
t.he future, these 6ame countries will yrot)dbly have to incredr;e 

expenditures on environmental protection eoF,ewhere between ItI to 
100 per cent juet tu mdintdln current levels of environmental 

quality.34/ 
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First. if the problems of environmental degradation and of 
poverty. particularly in the Third World, are to be solved, a 
continued economic development is essential. Second, we must 
reconcile environmental protection with economic growth. There ! 
is a growing consen6us that this is perfectly possible and 
desirable. Third, there is a160 a great consensus that the 
application of strict environmental standard6 is good for 
Pconomic growth, as well a6 for the environment, and that they , 
encourage innovation, 
generate employment. 

promote inventiveness and efficiency, and 1 
Fourth, to achieve the goals of / 

sustainable development, good environment, and decent standard6 
of Life for all involve6 very large changes in attitude. 

Stanley Clinton-Davis 
Commissioner for Environment 
European Economic Community 
WCED Public Hearing 
0610. 24-25 June 1985 

96. These figures relate only to expenditure6 to control 
environmental pollution. Un ,rtunately, similar figure6 are not 
available on the level of expenditures made to rehabilitatr lands 
and natural habitats, re-establish soil fertility, reforest 
areas, and undertake other measures to re6tore the resource 
base. But they would be substantial. 

97. Nations, industrial and developing. that did not make these 
investments have paid much more in terms of damage co6ts to human 
health, property, natural reG*urces, and the environment. And 
these co6ts continue to rise at an accelerating pace. Indeed, 
countries that have not yet instituted strong programmes now face 
the need for very 1 ;rge investments. Not only do they need to 
roll back the first generation of environmentai damage, they also 
need to begin to catch up with the rising incidence of future 
damage, If they do not, their fundamental capital assets, their 
environmental resources. will continue to decline. 

98, In strictly economic terms, the benefits of these 
expenditures have been generally greater than the costs in those 
countrief that have made them.351 Beyor,d that, however, many 
of these countries found that economic, regulatory, and other 
environmental measures could be applied in ways that uould result 
in innovation by industry. And those companies that did respond 
innovatively are today often in the forefront of their induc;try. 
They have developed new prOdUCtS, new processes. and entire 
plants that use less water, energy, and other resources per unit 
of output and are hence more economic and competitive. 

99. Nation6 that begin to reorient major economic and sectoral 
policies along the line6 proposed in this report can avoid much 

higher future levels of spending on environmental restoration and 
curative measures &nd also enhance their future economic 
prospects. By makinq central and sectoral agencies 3irec:l) 
responsible fpr mai:,- a’.r:ino and enhanr:l?g e-virdnmencal and 



- - - . - -  - - - - - - -  - - - -  I ~ - - . - .  __ 1 

We muet have a true participation of all of the rcociety in 
the decieion-making and hIore partif*ularly in the allocation of 
KeROUfCee. And why so? Because all of us are perfectly aware 
that. there will never be tiuff icient re~oufce~ for everything 
that we wish, but if the population participate6 in the 
decitiicrn making it will benefit those who need the mo8t and it 
will express their thought about the allocation of reeource6 
and it will give us the certainty that that which i6 blxing done 
ia the legitimate aspiration of tne people. 

Ari6t.idcs Mnryue6 
Ndt lona 1 Counci 1 Ear Ur ban 
Development 
WCED Pub 1 i c tlea r i ng 
Brasilia, 30 Ott 198’) 
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resource stocks, expenditure6 for environmental protect ion and 
resource management would gradually be built into t’.e budget6 of 
those agencies for meaeurea tc prevent damage. The unavoidable 
coat6 of envlronmental and resource management would thus be paid 
only once. 

6.2. International ActA& 

100 * Developing countriee, as stated cxarlier, need d significarlt 
increase in financial support from inLern,3l lonal sourceti for 
environmental restoration, protection, and improvement and t 0 
help them through the neceseary trdneition to suetaindble 
development. 

101. At the global level, there io dn ‘~ten6i~e institutional 
capacity to channel this support. This consist6 of thr United 
Natidns and its specialised agencies; the multilateral 
development banks, notably the World Bank; vther multilateral 
development cooperation organizations, cluch as those of r.hc? 
European Economic Community; national development atrGiRt dn(‘e 
agencies, mo6t of whom cooperate within the fra.nework ot 1. he 
Development AfJ6if3tance Committee of OL’PL, or o! OPEC: and othchr 
international groups, such a6 the Coneultdtive Group on 
International Agricultural Research, that pl;y r\n impottdrlt f 01~ 
and influence on the Quality and nature of 4evelopment 
aesistance. Together, the development orgdnizationo dnd dgenn’lt~r; 
are responsible for the transfer of about $75 bi!lion CJf ODA 
annually to developing countries. In addition, thjy are t.he 
source of moat technical assistance and policy ndvic*e lirlrl ~;uppor t 
to de\??loping countries, 

102. These organizations and aqencies ale the principal 
ins+.ruments through which the developmenr. partnership betwfarrt 
industrial and developing countries operates and, collectivt*l;, 
their influence is substantial and pervasive. It it3 imperdt iv0 
that they play a leading role in helping df*veloying (.ountrieR 
make the transition to sustaindhle developmtrnt . Indeocl, it II; 
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difficult to envisage developing coun’..iec making this tranrition 
in in effective and timely manner without their full comitnwnt 
and support. 

hJ.1 mna Multilateral Financial Institutions 

103. The World Bank, IXF, and Regional Development Dankr warrant 
special attention becauee of their major influence on economic 
develogmont throughout the world. As indicated in Chapter 3, 
there ie an urgent need for much larger flows of concetasional and 
non-conceemiorml finance through the multilateral agencies. The 
role of the World Bank is especially important in thir respect. 
both as the largest ringle BOUCCB of development lending nnd for 
ite policy leadership, which exerttl a significant influence on 
both developing countries and donors. The World Bank has taken a 
significant lead in reorienting it8 lending programmes to a much 
higher eeneitivlty to environmental concern8 and to support for 
rurtainable development. Thic ie a promieing begi,nning. But it 
will not bo enough unlere and until it ir accompanied by a 
fundamental comraitlpent to sustainable development by the World 
Bank and the ttanrformation of ite internal 6tructura and 
proceereu uo am to enaurlj its capacity to carry this out. The 
same is true of other multilateral development banks and aqenciee. 

104. The IHF also exerts a major influence on the development 
policies of developing countries and, as deectibed in Chapter 3, 
there is deep concern in many countries that the condition8 that 
accompany i te lending are undermining sustainable development. 
It ir therefore essential that the IMF, too, incorporate 
eurtainable development objectives and criteria into it6 policier 
and programmea. 

105 # Several countriee have already formally instructed their 
repreeentativer on the Board of the World Bank to ensure that t!.e 
environmental impacts of project6 propoeed for approval have been 
aeseered and adequately taken into account. We recommend that 
other governarntr take similar action, not only with regard to 
the World Bank but alro in the Regional Banke and the other 
inetitutione. ln this way t:cy can support the ongoing efforts 
within the Banks and other instituticns to reorient and tefocue 
their mandatee. programmee. and budpet to support suetainablsa 
development. The tran6iticn to 6uBtainab;e development by the 
development aceistance agencies and the II4F would be facilitated 
by the establiehment of a high-level office in each agency with 
the authority and resources to ensure that all policies, 
projects, and loan conditions support sustainable development, 
and to prepare and publish annual sseeesments and reparts on 
progreee made and needed. A firet step is to develop eimple 
methodologier for such aeeessments, recognizing that they are at 
present experimental and nec1 further work. 

106. In making these changes, the multilateral financial 
institutions fortunately have Borne base on which to iuild. In 
1980, they andoreed a Declaration of Environmental Policiee and 
Procedures Relating to Economic Development. Since then they 
have heon meeting and consulting through t.he Committee of 
Int ot.nat ‘onal Developmel~t Inert itut ions on the Environment 



(CIDIE).J6/ Some have articulated clear policiee and project 
guidoliner for incorporating environmental concern0 and 
acrerrnente into their planning and decision making, but only a 
few have areigned staff and re~ource8 to implementing them, 
notably the World Bank, which ir now considering men further 
inrtitutional change6 to strengthen thicr work. Overall, as 
pointed out by the UNEP Executive Director in hie statement 
reviewing the first five yeate of work, ‘CIDIE haa not yet truly 
succeeded in getting environmental conriderationr firmly 
ingrained in development policies. There has been a distinct 
lack of action by eeveral multilaterals. CIDIE members have 
‘gone along with the Declaration in principle more than in major 
rhiftr in action.@=/ 

107. In order to marr*nal and support investm&lts in coneervation 
pro jecte and nation,1 conoervation rtrategier that enhance the 
resource bare for development, rr~rious conridoration rhould be 
given to the devolopmen: of a rprcial into national banking 
programme or facility=/ linked to the World Bank. Such a 
rpecial conrervation banking programao or facility could provide 
loam and facilitate joint financing arrangemontr for the 
development dnd protection of critical habitdtr and ecoeysteme, 
including there of international rignificanco, supplementing 
efforts by bilateral aid agencies, multilateral financial 
institutiona, and commercial banka. 

108. In the framework of the Co;lncil of Mutual Economic 
Alrrirtance (CMEA), there har been since the early 1970s a 
Committee for Environmental Protection with the participation of 
the head6 of appropriate organizdtionr in the member statea. 
Thir Committee coordinates the relevant research and development 
programmes and, in 8ome easer, organiree technical aesirtance for 
the intererted member states, involving t,he Investment Bank of 
LYMEA. 

2 Reorienting B/lrterrl Aid Agenciee 

109. Bildteral aid agencies prerrnt?y provide nearly four time6 
au much total ODA as is provided by international organizationa. 
As indicated in Chapter 3, a new priority and focca in bilateral 
aid agenciee ie needed in three main areas: 

* new measure6 to ensure that all projects support 
rust~~inablc development; 

* special programmer to help reetore, protect, and improve 
the ecological barir for development in ?~any developing 
countries; and 

* special programme8 for strengthening the inetitutional dnd 
professional capacities needed for BUfItdindble development. 

110. Proposals for epecial bilateral aicf programmes in the areas 
of agriculture, forertry, energy, industry, hmdn settlements, 
and genetic resource6 are made in earlier chapters of this 
report. The firrt two priority areas in thi,e chapter also 
contain propoualr for strengthening the institutional and 
profeerional capacities in Jeveloping countribe. Ths focue here 
ie therefore on the firet area: new measures to ensure that all 
bilateral aid projects support sueteinable development. 
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The problems of today do not come with a tag marked energy 
or economy OK CO2 or demography, nor with a label indicating 
a country or a region. 
transnational of global. 

The problems are multi-disciplinary and 

The problems are not primarily scientific and 
technological. In science we have the knowledge and in 
technology the tools. The problems are basically political, 
economic, and cultural. 

Per Lindblom 
International Federation of 
Institutes of Advanced Studies 
WCED Public Hearing 
Oslo, 24-25 June 1985 

-- 

111. Over the past decade, bilateral aid ag3ncias have gradually 
given more attention ta the environmental dimensions of their 
programmes and projects. A 1980 survey of the environmental 
procedure6 and practice6 of six major :jilateral aid agencies 
indicated that only one, USAID, had systematic and enforceable 
procedures backed by the staff resources necessary to carry them 
out .39/ Sir,ce then, others have made some progress on the policy 
level, increased funds for environmental projects, and produced 
guideli es or checklists to guide their programmes. HOLI ‘ver , a 
1983 study of those guideline6 concluded that there was little 
evidence of their systematic application.@*’ 

112. An important step towards concerted action was taken in 1986 
with the adoption by OECD of a recommendation to member governments 
to include an environmental assessment policy and effective 
procedures for applying it in their bilateral aid proqraame6.4&/ 
It is based on a detailed analysis and studies carried out by a 
joint group of governmental experts from both the Development 
Assistance Committee and the Environmental Committee.4~’ The 
recommandation includes proposal6 for adequate stuff and financial 
resources to undertake environmental assessments and a central 
office in each agency to supervise implementation and to assist 
developing countries wishing to improve tlltjir capacities for 
conducting environmental assessments. We urge all bilateral aid 
agencies to implement this recommendation as quickly as possible. 
It is essential, of course, that this should not reduce aid flows 
in the aggregate or slow disbursements of represent a new form of 
aid conditionality. 

6.2.3 New Sources ot Revenue and Automatic Financinq 

113. We have made a series of proposals for institutional change 
within and among the organizations and specialized agencies of the 
UN system in the sections on ‘Getting at the SourcesL and ‘Dealing 
with the Effects’. Most of those changes w\ll not require 
addirianal financial resources but can be achieved through a 
reorientation of existing mandates, programmes, and budgets and a 
redeployment of present staff. Once implemented, those measures 
will make a major difference in the effective use of existing 
resources in making the transition to sustainable development. 

/ . . . 



114. Nevertheless, there is also a neea to increase the 
financial resource6 for new multilateral efforts and programmes 
of action for environmental protection and sustainable 
development. These new funds will. not be eaey to come by if the 
international organizations through which they flow have to 
continue to rely solely on traditional source6 of financing: 
aseeesed contribution6 from governments. voluntary contribution6 
by governments, and fund6 borrowed in capital markets by the 
World Bank and other international financial institutions. 

115 * Assessed contribution6 from government6 nave traditionally 
been used largely for the administrative and operating costs of 
internatio,lal organisations; they are not intended for 
multilateral aesistance. The total assessed contributions from 
government6 are moth enaller than the amount provided through 
voluntary contribution6 and the Prospect6 of raising significant 
additional fund6 through a66Cssed contribution6 are limited. 

116. Voluntary contribution6 by government6 give the overall 
revenue system 6ome flexibility, but they cannot be adjusted 
readily to meet new or increased requirenents. Being voluntary, 
the flow of these fund6 is entirely discretionary and 
Unpredictable. The commitments are alfo eLtK0mely short-term, a6 
pledge6 are normally made only one or two years in advance. 
Consequently , they provide little security OK basis for effective 
planning and management of interna:ional action6 requiring 
sustained, longer-term effcrts. Most of the limited fund6 
provided 80 far for international environmental action have come 
through voluntary contributions, channelled principally through 
UNEP and P!clOs. 

117. Given the current constraints on major ~OUI’CBB and modes of 
funding, it is neceseary to coneider new approaches a6 well a6 
Dew 6ouCce6 of revenue for financing international action in 
support of euetainable development. The Commission recognizee 
that euch proposals may not appear politically realistic at this 
point in time. It believes, however, that - gi*lcsn tho trends 
diecussed in thie report - the need to eupport sustainable 
development will become so imperative that DolitiLal realism will 
come to require it. 

118. The eearch for other, and especially mote automatic, 
sources and mean6 for financing internationa!. action goes almost 
a6 far back as the UN itself. It wae not until 1977, however, 
when the Plan of Action to Combat Deeertificction was approved by 
the UN General Aesembly that government6 officially accepted, but 
never implemented, the principle of automatic tranefere. That 
Plan called for the eetabliehment of a special account that could 
draw resources not only from traditional sourcoe but also from 
additional measure6 of financing, 
entailing autumaticityl.4-3’ 

*including fiscal meaeures 

119. Since then, a series of studies and reporter’ have 
identified and examined a growing list of new 6ource6 of 
potential revenue, including: 

I . . . 



* revenue from thcl use of internaticnal commons (from ocean 
fishing and transportation. from sea-hed mining, from 
Antarctic L’e6ources, or from parking charge6 for 
geoetationary communications satellites. for exampl,‘; 

* taxed on international trade (such a6 a general trade tax: 
taxe6 on specific traded commoditle6, on invisible exports, 
or OII surpluses in balance of trade; or a consumption tax 
on luxury goods); and 

* international financial measure6 (a link between special 
drawing right6 and development finance, for example. or IMF 
gold fe6erVe6 and eales). 

120. In its 1980 report, the Brandt Commission called for 
raising additional fund6 from more automatic 6ource6 ouch a6 
those cited above. In it6 follow-up report in 1983, the Brandt 
Commission strongly urged that these mo6t ‘futuristic’ of all the 
Report’6 proposal6 not be lost completely from VieW.gJ/ 
Nevertheless, thsy again 6ank below the 6hort. term horizon of the 
international agenda. 

121. The World Commission on Environment and Development wa6 
epecifically given the mandare by the UN General Assembly to look 
once again beyond that limited horizon. We have done 60 and, 
given the compelling nature, pace. arr? scope of the different 
traneitions affecting our economic and ecological systems a6 
described in this report, we coneider that at least 6ome of those 
propoeale for additional and more automatic source6 of revenue 
are fast becoming less futuristic and more necessary. This 
COmmiE6iOn particularly consider6 that the pKOpO6a;6 regarding 
revenue from the u6e of international common6 #~ncl natural 
re6ource6 now warrant and should receive eerious COn6ideKatiOn by 
governments and the General A66embly. 

.$X1. A CALL FOP ACTIOld 

122. Over the ‘3our6e ot thi6 ce;rtury, the relationship between 
the human world and the planet that sustain6 it has undergone d 
profound cirange. When the century began, neither human number6 
nor technology had the power to radically alter planetary 
6y6t0mfi. As the century closee, not only do vastly increased 
human number6 and their activities have that power, but major, 
unintended change6 are occurring in the atmosphere, in soils, i II 
waters, among plant6 and animals, and in the relationehips among 
all of the6e. Tne rate of change is outetripping the ability of 
scientific di6cjpline6 and our current capabilities to d66e66 and 
advise. tt io frurtrating the a:tempts of political and :conomic 
inctitutione, uhich evolved in a different, more fragmented 
world, to adapt and cope. It deeply worries many peupltb who are 
eeeking way6 to place thO6e concern6 on the political agendas. 

123. We have been careful to baee our recommendat ion6 on the 
real!tie6 of preeent inetitutione, on what can and mu6t he 
accompliehed today. But to keep option6 open for future 
generatione, the preeent generatIon must bclgin now, and b~qin 
toget.her, nat :onally and internal iollal ly 
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124. To achievb the needed change in attitude6 and reorientation 
of policies and institutions, thr Commiesion believe6 that an 
active follow-up of thie report is imperative. It is with this 
in mind that we call for the UN Qeneral Assembly, upon due 
conoidrration, to transform this report into a UN Programme of 
Action on Sustainable Development. Special follow-up conference6 
could be initiated at the regional level. Within an appropriate 
prriod after the presentation of the report to the Gener;ll 
Aerembly, an international Conference could be convened to review 
progress made and promote follow-up arrangement6 that will be 
needed over time to eet benchmark6 and to maintain human progreee 
within the guideline6 of human needs and natural laws. 

12s. The Commissioners c;lbe from 21 very different nations. In 
OUt disCuesion6, we disagreed often on detail6 and priorities. 
But despite our widely differing background6 and varying national 
and internatl-nal reeponsibilitiee, we were able to agree to the 
liner along rich inetitutional change mu6t be drawn. 

126. We are unanimous in our convic+ion that the security, 
wall-Doing, and very survival of the planet depend on euch 
changes, now. 

Footnote6 

L/ I’ho characteristics and differences of the LWO approaches art 
dercribed in our insugurri report, ‘Handate for Change: Key 
166U96, Strategy and Workplan’, Geneva, 1985. 

21 L.G. uy. ‘Combf?ting the Notion of Environment a6 
Additionality: A study of the Integration of Environment and 
Development and a Cane for Environmental Development a6 

Investment’, Centre for EnVirOnmentdl Studies, UniV@Keity Of 
Tammania. Hobart, Tarmania. 1995 (to be published). 

31 OECD, mvirwnt and Economic6, Vol6. I and (I, Background 
Papers for the International conference on Environment and 
Economic6 (Paris: 1984). 

31 OECD, ‘The Impact of Environmenta.!. Politics on Industrial 
Innovation’, in &~virow g EC P OIlQmiC6, Vol. =I, op cit. 

21 ft. Bertrand, ‘Some Roflectionr on Reform of the United 
Nationa’, Joint Inepection Unit, UN, Geneva, 1985. 

10.1 V. Fernando, ‘DeVelopmeni Aeeietance, Environment and 
Developmerlt’, paper prepared for WED, Geneva, 1965. 
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‘Lift crf Projects with Poeeible Environmental Issues’ 
Yranemitted to Congrees by U.S. Agency for International 
Development, 1987, a6 included in Public Law O -591. 

L. Gagnon, Unicn QUebeCOi66 pOUK la Conservation de la Nature, 
Quebec, ‘Pour Une Revision de6 Science6 Economiques’, 
submitted to WCED Public Hearings, Ottawa, 1986. See also the 
review of the state-of-the art concerning natural resource 
accountfs, including detailed c66e 6tUdie6 from Norway and 
France, in OECD, InfOrmatiOn and Natural RFtBOUKCe6 (Paris: 
1986). 

T. Friend, ‘Natural Reeource Accounting anti it6 Relationehip 
with Economic and Envirk naental Accounting’, Statistics 
Canada, Ottawa, September 1986. 

The need for an explicit ‘foreign policy for environment’ wa6 
raieed in different way6 in the di6CU66iOn at many WCED public 
hearings, but Originally in a joint 6Ubmi66iOn by Nordic NC06 
to the Public Hearing6 in Oslo, 1985. 

See ‘Hcport of the Secretary-General: Technical and Economic 
Aspects Of InteKnatiOnal River Bsein DeVelOpment’, UN 
E/C.7/35, New York, 1972. An updated liet of relevant 
international clgreemente ~66 provided by the IUCN 
Environmental Law Centre. See aleo Department of Technical 
Cooperation for Development, ~x~etieocet6 in the Development 
pnd Management of-jgtetnational River and Lake Bseins, 
Proceeding6 of the UN Interregional Meeting of International 
River Organizations held at Dakar. Senegal, in May 1981 (New 
York: UN, 1983). 

In 1982, there were environment and natural reeource 
management agencies operating in 144 countries. At the time 
of the 1972 St.ockholm Conference, only 1~ induetriel countries 
and 11 developing countrios had euch ageAcie6. World 
;;;:fonment Centre, World Environment _! rndbook (New York: 

See General Assembly resolution 2997 (XXVI I) of 15 December 
1972 on ‘Institutional dnrl financial arrangements for 
international environmental cooperation’. 

The Environment. Coordination Board wa6 abolished in 1977 and 
it6 function6 a66Umed by the Administrative Committee on 
Coordination (AK). See General Aeeembly R66OlUtiOr~ 32 197, 
Annex, para 54. The ACC subeequently established a Cortrmittf?e 
of Designated Officials for Environmental Matter6 (DOEX). 

In addition to the Environment Fund there were 1.8 epecial 
Trust Fund6 with contribution6 totalling $5-6 million in 
1905. See UNEP. 1985 Annual -- R eport (Nairobi: 1986). 

Ibid., Annex V. Table 0. 

. . 
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.I. Urquhart and K. Heilmcinn. PiskJatch: The Odd&& Life 
(Bicester. UK: Facts on File, 1984). 

‘Risk Assessment and Risk Control’, 
Foundation, Washington, 

Issue Ros?orfL, Conservaticn 
DC, 1985; C. Schweigman et al., 

' "Agr isk” , Appraisal of Risks in Agricultura in Developing 
Countries’, University of Groningen, The Netherlands, 1981. 

A. Wijkman and L. Timbetlake, mtusal Dissetefe: Acts of God 
Act8 of Maa (London: Eatthscan for the International 

Institute for Environment and Development and the Swedish Red 
cross, 1984 ) . 

b RePQrt Qf the InteULgfdOnal ConfjjJance 011 the 
~~~em~e~~ of the Role of Carbon Dioxide and of Oth*L 

rsQabouee Gases in Climate VariaJions and Associated Imacts. 
Villach, Aurtria. 9-15 October 1s 5, UMO No. 661 (Geneva: 
WMO/ICSU/UNEP, 1986). 

For an overview of the current technological capabilities and 
possibilities, see A. Khosla, Development Alternatives, New 
Delhi, ‘Decib .Clupport Systems for Sustainable Development’, 
prepared for WCED, 1986. 

See M.C. McHale et al., Ominous Trends and Valid Hopes: A 
risen of Five World Reports (Minneapolis, Minn.: Hubert 

Humphrey Institute of Public Affairs, (year)) for a comparison 
of North-So ’ &&he A Proarsmme for Su v a r iv 1 (Cambridge, Mass.: 
MIT Press, 1980); World Bank, Wo , rid DeVelQWent Report 1980 
(Washington, DC: 1980); U.S. Department of State and Council 
on En,vironmental Quality, -be1 2000 ReROrt to the-_Preeidenrl 
JZnteL’Jna the Twenty-First Cpfltury (Washington, DC: U.S. 
Government Printiny Office, 1980); IUCN/WWF/UNEP, World 
C!i?DB~~VQl ion Strategy (Gland, Switzerland: 1960); and OECD. 
I(jtetfuturee: Facinq the Future. Mastering the Probable and --- 
Wsnau the UnPred ctable (Paris: 1979). See aleo D.Meadows 
ec al , gropina in the Dark - The First Decade of Global 
Modelling (Chichester, UK: John Wiley & Sons, 1982) for an 
analysie of VdLiOU6 lnodels. 

See C.O. Barney, Study Director, Global 2000 Report, op. cit. --___ 

See OECD. Economic and Ecolqqical Interdependence, (Paris: __- __. . . . --_. -.-“----l_ll 
1982). 

The impcrtance of involving youth in nature coneervation and 
environmental protection and improvement activities wan 
emyhaeized in many ptesentatione at WCED Public Hesringe. 
See, for example the report ‘Youth Nature Coneervatian 
Movement in the Socialist Countries’ to the Public Hearing at 
Moscow. December 1986. 

For an overview of the role and contribution of NC06 to 
environment and development action at the national and 
international levels, Bee ‘NGOR and Environment-Development 
Ieeuee’ , report to WCED by the E:nrritonment Liaison Centre, 
Nairobi, 1986. It. include6 a~ ~.t!le~t.ion of 20 ca6e etudiee of 
succecrsful NGO environmental action around the world 
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NC06 in Chile, Colombia. th2 Federal Republic of Germany, and 
Turkey have also published ‘State of the Environment’ 
reports. Official report6 have appeared in Australia, 
Auetria, Canada, Denmark, Finland, France, Ireland, Israel, 
Japan, the Netherlande, the Philippines, Poland, Spain, 
Sweden, the United States, and Yugoelavia. 

See, for example, the annual State of the World_ report by 
Worldwatch Institute, the World Reeourcea Revort by World 
Resources Institute and the International Institute for 
Environment and Development, and the World Czgervation 
Strhtegy by IUCN. 

Report of the World Industry Conference on Environmental 
Management sponsored by the International Chamber of Commerce 
and UNEP, 1984: 6ee particularly the principle6 adopted by 
OECD in 1085 a6 a clarification of t!Ie OECD Guiding Principle6 
for Multinational Enterprises in Interr~ational Legal 
#rterla&, vol 25, No. 1 (1986); Bee also the presentation to 
KED Publ’.c Hsaringr, 0610, June 1965, on ‘World Industry 
Conference Follow-Up’ by the Chairman of the Environment 
Committee of the International Chamber of Commerce. 

See P.S. Thacher ‘International Institutional Support: The 
International Syetem, Funding and Technical A6SiStdflCe’. paper 
presented to the World Conservation Strategy Conference, 
Ottawa, Canada, June 1986. 

United Nation&!, Report of the United Nation_s_Conference on the 
Human Cnvironmenl, -- document A/Conf.Q8/14/Rev 1, Chapter 1 (New 
York: 1972). 

These and other principles have been developed a6 propoeecl 
Articles for a Convention in the report to WCED by it6 Experts 
Grpup on Environmental Law. Their report also contains a 
commertary on the legal precedents and reference6 for each 
Article See Legal Princjples for Envircnmental Prt-ection 
fig-d- sygu.i_n_a_ble D~~?+?-o_ge__nt (Dordrecht , Th? Net her Idnds: 
Mart inu6 Ni jhoff, in pri*t;r,). 

For ,>n overview of dispure 6et t lement procedures, mechanisms, 
and needs, see R.E. Stein and G. Grenville Wood, ’ Thth 
srttlement of En;*ironmentdl Disput(*F.: A ~‘~rwdrtl I,o~~k’, 
prpp3red for WCEL), 19bs. 

OECD, _ Environment drld Economics -~-- -___ -- .__- - * Voi. I, op. cit. 

OECD, Environment and Economicg, Result6 of the Intrrnational -- 
Conference on Environment and Economics (Paris: 19H’>). 

For a summary report on the work of the Committee of 
lnternational Development Institution6 on the Environment, 6ee 
UNEP, 1985 Anp_uai Report. op. cit. 

Statement by Dr H.K. Tolba, UNEP Executive Director, at the 
opening of the sixth cession of CID1E. hosted by the 
Organization of American Statee, Washington. DC, &Tune 1985. 



A proposal for a World Conservation Bank was made by 
M. Swestman of the International Wilderness Leaderehip 
Foundation at the WCED Public Hearings, Ottawa, 1986. 

;i;,i,,Johnson and R.O. Blake, Cnvironmental and Bilateral Aid 
* International Institute for Environment and . 

Development, 1980). 

J. Horberry, Environmental Guidelines Survey: An Analyeie of. 
mvironmental Procedures and Guideline6 Governing Development 
p& (London and Gland: IlED and IUCN, 1983). 

‘Environmental Assessment OS Development Assistance Projects 
and Programmes’, OECD Council Recommendation C(85)104 (Paris: 
OECD, 20.6.85); ‘Measures Required to Facilitate the 
Environmental Asseeement of Development Assistance Projects 
and Programmes I OECD Council Recommendation C(66)26 (final) 
OECD, Paris, 20 November 1986. 

‘Final Report on Environmental Asseeement and Development 
Alsirtance’ OECD Environment Monouraoh No 4 (Paris: OECD, 
1986). 

ReDort of the United Nations Conference on Deeertification, 
document A/CONF.74/36 (New York: UN, 1977). 

See for example, E.B. Steinberg ,and J.A. Yager, ‘New Means of 
Financing International Needs’, The Brookinas Institution, 
Washington, DC, 1978; ‘Additional Mearrures and Means of 
Financing for the Implementation of the Plan of Action to 
Combat Desertification’, documen: UNEP/CC.6/9/Add. 1.. 1978; 
UN, ‘Study on Financing the United Nations Plan of Action to 
Combat Desertification: Report of the Secretary-General’, 
General Asclembly document A/35/396, 1980; Dag Hammarskjold 
Foundation 'The Automatic Mobilization of Resource6 for 
Development’, Development Dialogue, No. 1, 1981; UN, ‘Study on 
Financing the Plan of Action to Combat Desertification: Report 
of the Secretary-General I, General Aseembly document A/36/141, 
1981. 

Independent Commission on International Development lseues, 
North-South: A Programme fat Sutvival (London: Pan Books, 
1980); m!rnon Cr; ;is. North-South: CooDera_t ion for War Id 
Recovery (London: Pan Books, 1983). 
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ANNEXE 1 

SUMMARY OF PROPOSED LEGAL PRINCIPLES 
?OR ENVIRONl4ENTAL PROTECTION AND SUSTAINABLE DEVELOPBfENT 
ADOPTCD BY THE WED EXPERTS GROUP ON ENVIRONMENTAL LAW* 

I * GENERAL PR INC I PL&S, N IQHTS AND RESPONSIBILITIES --.-L-p-- -- 

Fundamental Human .Hiqht 

All human beings have the fundamental right to an environment 
adequate for their healtii and well being. 

Inter-Generational E~uiZy w--- 

State6 shall con6erve and use the environment and natural 
reaourcea for the benefit of present and future generations. 

Conaervalion end Suataigable Use 

States shall maintain ecosy6tem6 and eCOlOgica procesaea 
essential for the functioning of the biosphere, shall preserve 
biological diversity, and shall observe the principle of 
optimum sustainable yield in the use of living natural 
resources and ecosystema. , 

Environmental Standard@ and Monitoring 

States shall establish adequate environmental protection 
standards and monitor change6 in and publish relevant data on 
environmental quality and resource use. 

Prior Environmental Aaaeasmenta -- 

States shall make or require prior environmcbntal asaeaament6 
of proposed activities which may significantly affect the 
environment or use of a natural resource. 

- - - - .  -_- -  - - - - . - . -_ . . -___  I__.--__ -  

l This summary is baaed on the more detailed leg<-1 formulations 
in the report to the Commission by the internati:nrl legal 
experts group. (See Annexe 2 for a list of group members.) 
This summary highlight6 only the main thru6ta of the 
principle6 and Articles and is not a substitute for the full 
text is published in Legal Principles for Environmental 
Protection and Su*tainable Development (Dordrecht, The --.- 
Netherlands: Martinua Nijhofr Publiehera, in press). 
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6. 

7. 

6, 

9. 

10 

11 

Prior Notification, Acceos. and Due Process 

State6 Shall inform in a timely manner all per6ons likely to 
be significantly sffected by a planned activity and to grant 
them equal access and due process in administrative and 
judicial proceedings. 

Sustainable Develooment and Assistance 

State6 Shall ensure that conservation is treated a6 an 
integral part of the planninn and implementation of 
development activities and provide assistance to other States. 
especially to developing CoLIntrieS, in support Of 
environmental protection and sustainable development. 

General Obliqation to Cooperate 

States shall cooperate in good faith with other States in 
implementing the preceding tight6 and Obligations. 

II. PRINCIPLES. RIGHTS AND OBLIGATIONS CONCERNING 
TRANSBOUNDARY NATURAL RESOURCES 
AND ENVIRONMENTAL INTERFERENCES 

Reasonable and Equitable Use 

State8 shall use transboundary natural resources in a 
reasonable and equitable manner. 

Prevention and Abatement 

State8 shall prevent or abate any transboundary environmental 
interference which could cause or cause6 eignificant harm (but 
subject to certain exception6 provided fo. in #ll and #12 
below). 

Ptrict Liability 

States shall take all reasonable precautionary mea6ureti to 

limit the risk when carrying out OK permitting certain 
dangeroue but beneficial activities and Shall eT.6ure that 
compensation is provided should substantial transboundary harm 
occur even when the activities were not known to be harmful at 
the time they were undertaken. 

Prior A_qreements 
When Prevention Costs Greatly Exceed Harm 

12. State8 ehall enter into negotiation6 with the affected State 
on the equitable condition6 unaef which the activity could be 
carried out when planning to carry out or permit activities 
caueing tranaboundry harm which is substantial but far less 
than the co8t of prevention. (If no agreement can be reached, 
Bee Art. 22). 

. . . 



13. 

14. 

15. 

16. 

17. 

18. 

19. 
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Non-Discrimination 

State6 shall apply a6 a minimum at least the same Rtnndards 
for environmental conduct and impact6 regarding tran6boundery 
natural re6ource6 and environmental interference6 as are 
applied domestically (i.e., do not do to other6 what you would 
not do to your own citizens). 

General Obligetion to Cooperate 
on Transboundarv Environmental Problear 

States ehall cooperate in good faith with other states to 
achieve optimal use of transbour~dzry natural te6oufce6 and 
effective prevention or abatement of transboundary 
environmental interferences. 

Exchange of Information 

State6 of origin 6hall provide timely and relevant information 
to the other concerned State6 regarding transboundary natural 
re6ource6 of environmental int+rfepences. 

Prior ASSeBBment and Notifi-cation 

Statee Shall provide print and timely, notification and 
relevant information to the other concerned States and shall 
make or require an environmental a6seesment of plan:\ed 
activities which may have significant trdnsboundary effects. 

Prior Coneultations 

State6 of origin Shall consult at an early stage an4 in good 
faith with other concerned State6 regardins existing or 
potential transboundary interference6 with their use of d 
natural resource or the environment. 

Cooperative Arrangements for 
Environmental Assessment and Protection 

State6 Bhall cooperate with the concerned State6 in 
monitoring, scientific research and standard setLing regarding 
traneboundary natural fe6ource6 and environmental 
int.etf erences. 

Emergency Situation6 

State6 shall develop contingency plan6 regarding emergency 
eituations likely to cau6e transboundary enviroRmenta1 
interference6 and shall promptly warn. provide relevant. 
information to and co-operate with concerned State6 when 
emergenciee occur. 
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20. 

21. 

22. 

Equal Access and Treatment 

States shall grant equal access, due process and equal 
treatment in administrative and judicial proceedings to all 
persons who are OK may be affected by tran8bouadary 
interferences with their use of a natural resource or the 
environment. 

III. STATE RESPONSIBILITY 

States shall cease activities which breach an international 
obligation regarding the environment and provide compensation 
for the harm caused. 

IV. PEACEFUL SETTLEMRNT OF -- D I SPIJTRS 

State6 shall settle environmental dispute6 by peaceful means. 
If mutual agreepent on a solution OK on other dirpute 
clettlement arrangement6 is not reached within 18 months, the 
dispute shall be submitted to conciliation and, if unresolved 
thereafter to arbitration or judicial settlement at the 
request of any of the concerned Statea. 
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ANNEXE 2 

THE COMMISSION AND ITS YORK 

The World Commission on Environment and Development was 

created a6 a coneequence of General Assembl:r re6olution 38/161 
adopted at the 38th Session of the United Nation6 in the fall of 
1983. That resolution called upon the SecretaryGenerdl to appoint 
the Chairman and Vice.Chairman of the Commission ;1nd in turn 
directed t.hem t? jointly appoint the remaining members, at least 

half of whom were to be selected from the developing world. The 
Secretary General appointed Mrs. GKO Harlem Brundtland of Norway, 
then leader of the Norwegian Labour Party, a6 Chairman and Dr. 
Hansour Khal id, the former Minister of Foreign Affair6 from Sudan, 
as Vice-Chairman. They together appointed the remaining member6 of 
the Commission. 

The Commission ha6 functioned a6 an independent body. All its 
member6 have Served the Commission in their individ;lal capacities, 
not as repreeentatives of their governments. The Commission ha6 
thus been able to address any issues, to solicit any advice, and to 
formulate and present any proposals and recommendation6 t!lat it 
considered pertinent and relevant. 

In pursuing its mandaLe, the commission ha6 paid careful 
attention to the Term6 of Reference Suggested by the General 
Assembly in Resolution 38/161 and has operated in close 
collaboration with the Intergovernmental Inter-sessional Preparatory 
Committee of the Governing Council of the UN Environment Programme, 
which hat itself been preparing an intergovernmentL1 report on 
environmental perspective6 to the year 2000 an& beyond. 

After the Commission’s report h36 been discussed by UNEP’s 
Governing Council, it is to be submitted to the General Assembly of 
the United Nation6 for it6 consideration durlnq its 42nd Session in 
the fail of 1987. 

The -_ -- Cor~_n_lm_r;s 1 onerg 

Chairman 

Gro Harlem Brundtland. N..?rway. Prime Minister, 
Parliamentary Leader of the Labour Party 1981 86, Member of 
Parliament from 1977, Minister of En.Jironment 1974. 79, 
Associate Director 0610 School Health Services 1968-74. 

Vice-Chairman 

Maneour Khal id, Sudan. Deputy Prime Minister 197b. Minister 
of Education 1975-76, President, UN security Council 1972. 
Minister of Foreign Affair6 1971.75, Minister of Youth and 
Social Af fair6 1969. 71. 

. . . 
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Members 

Susanna Agnelli. Italy. Italian Senator, writ.er, 
Under-Secretary n/i State for Foreign Affairs, Member of the 
Independent Commission on International Humanitarian Issues. 
M@IIibeK of the European Parliament 1979-81, Mayor of Mont8 
Argentario 1974-84, Hrmber of Chamber of Deputies 1976-E). 

Saleh Abdulrahran Al-Athel, Saudi Arabia. President Of King 
Abdulaziz City for Science and Technology; Vice-President for 

Graduate Studies and Re6eaKCh. King Saud University 1976-64; 
Dean, College of Engineering, King Saud University 1975-76. 

Pablo Gonzalez Casanova, Mexico.* Professor of Political 
and Social Sciences. National AUtOnOI6OUS University of UeXiCO, 
President of the Latin American Association of Sociology. 

Bernard T. G. Chidzero, Zimbabwe. Minister of Finance, 
Economic Planning and Development; Chairman, Development 
Committee of the World Bank and the International Monetary 
Fund; Member, UN Committee for Development Planning; Member, 
Board of the World Institute for Development Economic6 and 
Research; Director, CorL.,,odities Diq,ision, United Nation6 
Conference on Trade and Development (UNCTAD) 1968-1977; Deputy 
Secretary General, UNCTAD 1977-80. 

Lamine Wohamed Fadika, Cote d@Ivoire. Minister of Marine 
Affairs. Chairman of the National Council for Environment. 
Secretary of State for Marine Affair6 1974-76. 

Volker Hauff, Federal Republic of Germany. Member Of 
Parliament; Vice Chairman, Social Democratic Party 
Parliamentary GKOU~, Responsible fOK EnViKOnmentYMini6ter fOK 
Transportation 1980-82; Minister for Research and Technology 
1979-80; Parliamentary Secretary of State for Science Research 
and Technology 1972-78. 

IstJan Lang, Hungary. Secretary General of the Hungarian 
Academy of Sciences; Deputy Secretary General 1970-85, and 
Executive Secretary 1963-70. Section of Biology, Hungarian 
Academy of Sciences; Research Institutr of Soil Science and 
Agricultural Chemistry, Hungarian Academy of Science6 1955-63. 

Ma Shi jun, Peoples Republic of China. DiKeCtOK Of the 
Re6eaKCh Center of Ecology, Academia Sinica, Chairman of the 
Commission of Environmental Sciences, President of the 
Ecological Society of China. 

‘In August 1986, for personal rea6on6, Pablo Gonzalez Casanova 
Ceased to participate in the VOKk of the Commission. 

.‘.. . 



Xargarita Marina de Boteto. Colombia. Chairman, Fundacion 
El Colegio de Villa de Leyva (The Green College); Director 
Genera 1, I!:tional Institute of Renewable Natural Resources and 
the Environment (INDERENA) 1383-86; Director, Office of 
International Affairs, INDERENA 1978-83; Regional Consultant, 
United Nations Environment Prograsme 1973-77. 

Nagendra Singh. India. President of the International Court 
of Justice, President of iM0 Assehzbiy 1959, President of ILO 
Haritime Session 1971, President of t.he lndian Academy of 
Environmental Law and Research, President of the National 
Labour Law Association of India, Life Member of the Board of 
Governors of the International Council for Environmental Law, 
Member of the Permanent Court of Arbitration; Deputy Chairman 
of CEPLA ( IUCN) ; Chancellor cf the University of Gca; Fellow 
of the British Academy. 

Paul0 Nogueira-Neto. Brazil. Federal District Secretary of 
Environment, Science and Technology, National Council of 
Environment; Federal Secretary of the Environment 1974-86; 
Associate Professor, Department of Ecology, University of 560 
Paulo; President, Association for the Defence of the 
Environment .954-83; President, Sao Paul0 State FOKe6t Council 
1957-74. 

Saburo Okita. Japan. President, International Univerbity; 
Advisor to the Ministry of Foreign Affairs; Advisor to the 
Enviro.qment Agency; Executivs Ccmmittee Member of the Club of 
Rome; Chairman, World Wildlife Fund Japan; Chairman, Advisory 
Committee for External Economic Issue6 1984-85; Government 
depreeentative for External Economic Relation6 1980-81; 
Foreign Minister 1979-80; Member of the Pearson Commission 
1968-69. 

Shridath 8. Ranphal, Guyana. Secretary General of the 
Commonwealth of Nations, Minister for Foreign Affair6 1972 75, 
Minister of Justice 1973-75, Minister of State for Foreign 
Affairs 1967-72, Attorney General 1966-72. 

William Doyle Ruckelshaus, United States. AttorvtPy, 
Perkins, Coie; Administrator, U.S. Envlronmenta: Protec’iori 
Agency 1970-73, 1983-84; Senior Vice President for Law and 
Corptirate Affairs, Weyerhaeuser Company 1976-83; Acting 
Director of the Federal BlJreaU of Investigation 1973; Deputy 
Attorney General, US Department of Justice 1973. 

Mohamed Sahnoun, Algeria. Algerian Ambassador to the United 
States; Chief of Algerian Permanent Mission to the United 
Nations 1982- 84; Algerian Ambassador, Paris 1979-82; Algerian 
Ambassador, Bonn 1975-79; Deputy Sacretary General, Arab 
League 1973- 74; Deputy Secretary General, Orgi.lizat ion of 
African Unity 1964-73. 

Emil Salim, Indonesia. Minister of State for Population and 
the Enviro,rment; Minieter of State for Development Supervi6iorl 
and the Environment 1978-83; Member People’s Consultative 
Assembly 1977-32; Minister of Communications 1973-78; Minister 
of State for Administrative Reform; Deputy Chdlrmdn. National 
Planning Board 1971 -81. 



Bukar Shaib, Nigeria. Hinlster o! Agriculture. Water 
Resources and Rural Development -983-86, Special Advisor to 
ihc President of Nigeria 19RO-83, Nigerian Ambassador to Rome 
lQ“9, Permanent Secretary, Federal Ministry of Agriculture and 
Water Re6ource6 196R-7R. 

Vladimir Sokolcv, USSR. Director, 
Animal Merphology and Ecology, 

Institute of Evolutionary 
USSR Academy of Sciences; 

Professor and Head of Department of Vertebrate Zoology, 
Faculty of biology, Moscow State University; Dpyuty Chairman, 
Section of Chemical and Technological and Biological Sciences. 
Presidium, USSR Academy of Sciences. 

Janez Stanovnik, Yugoslavia. Member, Presidium of the 
Socialist Republic of Slovenia; Professor, University of 
Llubl jana; Executive Secretary, UN Economic Commission for 
Europe 196’1-t13; Member of the Federal rabinet and Federal 
Executive Council 1966-67. 

Maurice Strong, Canada. President, American Water 
Development, Inc.: former Under-Secretary General and Special 
Advisor to the Secretary-General of the United NatiOn6; 
Executive Director of the Un&ted Nations Office for Emergency 
Operations in Afro-a 1985-86; Chairman of the Board, 
Petro-Canada 1976-79; Executive Director, United Nation6 
Environment Programme 1973 i5; Secretary General, United 
Nation6 Conference on tl,e Human Environment 1970-72. 

Jim I42 .rX1, Canada. Secretary General of the Commission 
and ex officio member; Director of Environment, OECD 1978-84; 
Secretary (Deputv Minister), Canadian Ministry o: State for 
Urban Affair6 1974-76; Canadian Commissioner General, UN 
Conference on Human Settlements 1975-76: Assistant Secretary, 
Canadian Ministry of St.ate f?,r Urban Affair6 1972.~74. 

The Commiseic;l’s Mindate .-_~- 

The Commission’s Mandate, officially adopted <it its Inaugural 
Meeting in Geneva on l-3 October 1984, Ctdtl?6: 

The World Commission on Environm#Ant and Development ha6 
been established at a time of unprecedented growth in 
pressures on the global environment, with grave prediction6 
about the human future becoming commonplace. 

The Commission is confident that it ‘:6 possible to build 
a future that is more prosperoue, more just, and more secure 
because it re6t6 on policies and practices that 6erve to 
expand and eustain the ecological basis of development. 

The Commi66ion is convinced, however, that this will nc:. 
happen without significant changes in current approaches: 
change6 in perspect i-6, attitude6 and 1i:e styles; change6 in 
certain critical policies and the way:: in which they are 
formulated and applied; Change6 in the :lature of cooperation 
between governments, business, ocience, Grid people; changes in 
certain form6 of international cooperation which have proved 
incapable of tackling many environment and development issues; 

change6, above all, in the level cf ur,derstanding and 
commitment by pecple. organizatio;Is and governments. 



The World Commission on Environment and Development 
therefore invites suggestions, participation, and support in 
orler to aesiet .c urgently: 

1. to re-examine the critical issues of environment and 
development and to formulate innovative, concrete, and 
realistic action proposals to deal with them; 

2. to strengthen international cooperation on environment 
and development and to aaGe and propose new forms of 
cooperation that can break out of existing pattern6 and 
influence policies and event6 iI) the direction of needed 
change; and 

3. to raise the level of understanding and commitment to 
action on the part of individuals, voluntary 
organizations, businesses, institutes, and gove nments. 

The COmmiS6iOn solicits the views of those indiVidLJlb, 
scientific institutes, non-governmental organizations, 
specialized agencies, and other bodies of the Unitcj Nations, 
and national government6 concerned with environment and 
development issues. It requests their support and it will 
facilitate their participation in the work of the Commission. 
It Wi6he6 especially to hear the view6 of youth. 

In fulfilling its tasks, the Commission will pay careful 
attention to the Term6 of Reference suggested by the General 
Aesembly of the United Nations im reeolution 38/161, in which 
the Generai Assembly welcomed the establishment of the 
Commission. 

The Commiesion’6 Work_ 

In May of 1984, an Organizational Meeting of the Commission 
~16 held in C,neva to adopt it6 rule6 of procedure and operation and 
to appoint a Secretary General to guide it6 work. In July of 19M4, 
a Secretariat wae established in Geneva, temporarily at the Centre 
de Morillon and later at the Falais Wilson. Members of the 
Secrrtariat have inclucled: 

Secret.ary General: Jim HacNeill 

Senior Profcseional Staff: 

Nitin Desai, Senior Economic Advisor 
Vi tars Fernando, Senior Programme Officer 
Branislrv Coeovic, Senior Programme Officer 
Marie-?.. . I leine Jacquemier, Finance and 

Adminlutrative Officer 
Katu Kate, Director of Programme6 
Warren H. Lind,jer, Secretary of the CommisFlori dnd Director of 

Administration 
Elieabeth Honosowski, Senior Programme Officer 
Gustav0 Montero, Programme Planning Officer 
Shimwaalri Muntemba, Senior Programme Office1 
Janoa Pasztor, Senior Programme Officer 
Peter Robbs, Sen or Public Informat’on AdVi6oI 
Vicente Sanchez, Direct or of PrL)grdmme6 
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Linda Starke, Editor 
Peter Stone, Director of Information 
Edith Surber, Fi::ance and Administrative Officer 

General Servicss and Support Staff: 

Brita Baker 
Elisabeth Bohler-Goodehip 
Marie-Pierre De6touet 
Marian Doku 
Tamara Dunn 
Teresa Harmand 
Aud Loen 
Jelka de Marsano 
Chedra Hayhew 

Christel Ollesch 
Ellen Permato 
Guadalupe Quesads 
Mildred Raphoz 
Evelyn Salvador 
lona D’Soura 
Kay Streit 
Vicky Underhill 
Shane Vand?rwert 

The Commission held its first official meeting in Geneva on 
1-3 October 1984. During that meeting, the Co,,\mission agreed upon 
its Mandate, the key issues it would address in the course of its 
deliberations, the strategy it would employ to achieve its 
objectives, and the workplan and timetable that would be used to 
guide its work. Immediately following that meeting, the Commission 
publicly released its principal working document, ‘Mandate for 
Change ’ . 

At its Inaugural Meeting, the Commission selected eigh: key 
issues for analysis during the course of its work: 

. Perspectives on Population, Environment, and Sustainable 
Development; 

l Energy: Environment and Development; 
l Industry: Environment and Development; 
l Food Security, Agriculture, Forestry, Environment, and 

Development; 
l Human Settlements: Environment and Development; 
l lnternational Economic Relations, Environment, and 

Development; 
* Decision Support Systems for Environmental Management; an*; 
* International Cooperation. 

It agreed that it would exam’ne these issue6 from the perspective of 
the year 20’30 and beyond and from the perspective of their common 
sources in economic, social, and sectoral policies. 

At its Inaugural Meeting, the Commission also decided that its 
processes would be open, visible, and participatory and that in 
conducting its work, stra,egies would be employed to ensure it of 
receiving the broadest range of views and advice on the key isfiues 
it was addressing. 

The Commission therefore decided that it WOU:U hold 
deliberative meetings in all regions of the world and that it would 
take the occasion of those meetings to get a first hand view of 
enVirOnKN?nt and development issues in those regione. It al60 
decided to use these visits to hold open Public Hearing8 where 
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senior government representatives, scientists and experts, research 
institutes. industrialists, representative6 of non-governmental 
organizations, and the general public could openly express their 
concerns to the Commission and submit their views and advice on 
issue6 of common concern. 

These Public Hearings, which are a unique feature of the 
Commission. have become its “trademark’, demonstrating both to the 
Commissioners and the participants that the issues addressed by the 
Commission are indeed of global concern and do transcend national 
boundaries and disparate cultures. Hundreds of organizations and 
individuals gave testimony during the Public Hearings and over 500 
written submissions constituting more than 10.000 pages of material 
were received by the Commission in connection with them. The Public 
Hearings have been of immeasurable benefit to the Commissioners and 
the Secretariat, and the gratitude of the Commission is extended to 
all who contributed to their 6ucc@ss. 

Deliberative meetings, site visits, and/or Public Hearings of 
the Commission were held in Jakarta, Indonesia, 27-31 March 1985; 
Oslo. Norway, 21-28 June 1985; Sao Paulo and Brasilia, Brazil, 25 
October-B November 1985; Vancouver. Edmonton, Toronto, Ottawa, 
Halifax, and Quebec City, Canada. 21-31 May 1986; Harare, Zimbabwe, 
15-19 September, Nairobi, Kenya, 20-23 September 1986; pIoscow, USSR, 
6-12 December 1986; and Tokyo, Japan, 23-28 February 1987. Special 
worki - 7 group meetings of the Commission were also held in Geneva. 
Moscow. and Berlin (West). 

To further widen its base of information and advice, the 
Commission appointed a group of expert Special Advisors to assist it 
and the Secretariat in the analysis of the key issues. These 
included Edward S. Ayensu on Food Security and Forestry, Gamani 
Corea on International Economic Relations, Gordon T. Goodman on 
Energy. Ashok Khosla on Decision Support Systems for Environmental 
Management, Robert D. Munro on International Cooperation and Legal 
Regimes, Michael Royston on Industry, Johan Jorgen Hoist on 
Environment and Security, and Guy-Olivier Segond on Youth. The 
Chairman was also advised by Hans Christian Bugge and Marten 
Wetland. Later in it6 work, the Commission appointed Lloyd 
Timberlake as Special Editorial Advisor. 

To assist it in its work in three of the key issue areas - 
Energy , Industry. and Food Security - the Commission constituted 
Advisory Panels of leading experts to advise it on the 
recommendations and conclusions it should consider making. The 
chairmen and members of the Commission’6 Advisory Panels were: 

Advisory Panel on Energy: 

Chairman: Enrique Iglesias, Foreign Minister of 
Uruguay 

Members: Abdlatif Y. Al-Hamad (Kuwait) 
Toyoaki Ikuta (Japan) 
Gu Jian (China) 
Al NOOK Kassum (Tanzania) 



Ulf Lantzke (deceased) (Federal Republic 
of Germany) 

Wangari Haathai (Kenya) 
David J. Rose (deceased) (United States) 
Prem Shankar Jha (India) 
Carl Tham (Sveden) 
Gyorgy Vajda (Hungary) 

Advisory Panel on Industry: 

Chairman: Umberto Colombc (Italy), President of ENEA 

Member 6 : Betsy Ancker-Johnson (United States) 
M.J. Flux (United Kingdom) 
Arnold0 Jose Gabaldon (Venezuela) 
Alexander C. Helfrich (Netherlands) 
Charles Levinson (Canada) 
Finn Lied (Norway) 
George P. Livanos (Greece) 
Mohsmed Hazouni (Al9eria) 
Thomas McCarthy (United States) 
Jose E. Hindlin (Brazil) 
Keichi Oehima (Japan) 
Roger Strelov (United States) 
Naval Tata (India) 
Erna b’i;oelai (Indonesia) 

Advieory Panel of Food Security: 

Chairman: M.S. Svaminsthan (India), Director General 
of the International Rice Research 
Xnetitute 

Members: Nyle Brady (United States) 
Robert Chambers (United Kingdom) 
K. Chovdhry (India) 
Gilbert0 Gallopin (Argentina) 
Joe Hulse (Canada) 
Kenneth King (Guyana) 
V. Malima (Tanzania) 
Samir Radvan (Egypt 1 
Lu Liang Shu (China) 

The reports of the three Advisory Panel6 vere submitted to the 
Commission for it6 consideration during it6 meeting in Canada in May 
of 1986 and have since been published under the title6 Energy 2000, 
jauetry 2000, and Food 2000. -- 

The Commission vas aleo aesieted in it6 reviev of legal rights 
and principles by a group of international legal expert6 chaired by 
Robert Hunro (Canada) with Johan G. Lammers (Netherlands) a6 
Rapporteur. The member6 of the group included Andronico Adede 
(Kenya 1, Francoise Burhenne (Federal Republic of Germany), 
Alexandre-Charles Ki66 (France), Stephen McCaffrey (United States), 
Akio Morishima (Japan), Zaki Mustafa (Sudan), Henri Smete (Belgium), 
Robert Stein (United States), Albert0 Szekely (Mexico), Alexandre 



Timoehenk: (USSR), and Amado Tolent ino (Philippines). Their report 
was submiited to and considered by the Commission during its meetinq 
in Harare in September 1986. It will be published under the title 
_Leqal Principles for EnvaVg.nmental Protection ,-,nd Sustainable 
Development. 

--_-- ..- -.---. 

During the course of its work, the Commission also engaged 
experts. research institutes. and academic centres of excellence 
from around the globe to prepare more than 75 studies and reports 
relating to the eight key issues for the Commiscion’s review and 
consideration. These studies and report6 provided an invaluable 
L’eGource base for the final report6 of the Commission’s Advisory 
Panels and for t h- final Chapter6 of this report. 

Financial Contribution6 ---__. .-- -~--. 

Initial funding to permit the Commission to commence its work 
came from the government6 of Canada, Denmark, Finland, Japan, the 
Netherlands, Norway, Sweden, and Switzerland. Each of the6e 
‘sponsoring’ government6 had been inHtrumenta1 in the creation of 
the Commission and during the cour6e of the CommisEion’s work. each 
of theru increased their contribution beyond their oriqinal ,)ledge. 

In addition to the ‘sponsoring’ group of courltrie6, the 
Commisbi@n ha6 al60 received untied financial ContrlbUtiOn6 from the 
government6 of Cameroon, Chile, the Federal Republic of Germany, 
Hungary, Oman, Portugal, and Saudi Arabia. Signif icant 
contribution6 have also been received from the Ford Foundation and 
the John D. and Catherine T. MacArthur Foundation, d6 well a6 from 
NOPAD and SIDA. 

Qther Contribut ion6 

The City and Canton of Geneva restored and furnished one wing 
of the Paiais Wilson and provided that to the Commission’s 
Secretariat free of rent and utilities. The local costs of the 
Commission’s meeting6 in Indonesia, Brazil, Zimbabwe, and the USSR 
were covered by the host governments. The cost!: of the Commission’6 
working group meeting in Moscow were also covtBrrd by the Soviet 
Government. The co6t6 of the working group meeting in Bcarlin (West) 
were covered by the Federal Republic of Germany. The Arab Fund for 
Economic #and Social Development hosted and covered all of the co6t6 
of a meeting in Kuwait of the Advisory Panel on Energy. The 
account6 of the Commission have been audited by Hunziker and 
A6BOCiate6 Of Geneva. 

The Commission’s sincere appreciation is extended to all the 
governmente, fOUndatiOn6, and institutes that provided the financial 
and other support necessary for it to complete its work, including 
thirse that contributed fund6 too late to be dcknowledqed here. 



Further Activities 

Between the i66UdnCe of this report and it6 consideration by 
the UN General Assembly during its 42nd Session in the fall of 1987, 
the Commission will be meeting during a series of regional 
presentational meetings with senior governmental repreeentativea, 
the business and scientific communities, ?on-governmental 
organizations, and the press to disCUS this report and, it is 
hoped, to build a body of public and governmental support for the 
recommendation6 and conclusions. 

There art no plans for the Commiscion to continue after it6 
report ha6 been considered by the General Assembly, and it will 
officially cea6e it6 operation6 on 31 December 198'1. 

Since it6 creation in late 1983, the COmmi66iOn ha6 received 
advice and support from thousands of individualo, institutes, and 
organizations the world over, many of whom are I.i6ted here. Many 
laboured long hour6 in preparing submission6 for the Public 
HeaKing6, report6 for the Advisory Panele, and studies for 
eubmission to the Commission. Without their dedication, 
cooperation, and advice a6 well a6 that of the Special AdVisOr6 and 
the chairmen and member6 nf the Advisory Panel6 and Legal Expert6 
Group, thi6 report would not have been poseible. The Commission'6 
sincerest appreciation is extended to them all. (Affiliations and 
titles are as of the date of'communication with the Commission. 
Verification of all the following name6 and titles wa6 not possible, 
and the Commission apologizee for any inaccuracies.) 

Thomas Aarnio, Hinietry of the Environment, Finland; 
Aziz Ab'Saber, University of Sao Paulo, Brazil; 
Muchtar Abas, Indonesia; 
A.H. Abbott, Deputy Minister, Department of the Environment, 

Nova Scotia, Canada; 
Krisno Abinto, WALUBI, Indonesia; 
Ta tjana Adamova. USSR State Committee for Science and Technology, 

USSR; 
Kath Adams, Earthscan, United Kingdom; 
Patricia Adams, Director, Third World Research, Energy Probe, 

Canada ; 
Adebayo Adede j i , Executive Secretary, Economic Commission for 

Africa, Ethiopia; 
George Adicondro, Director, Irian Jaya Rural Development Follndation. 

Indonesia; 
Erwin Adriawan, Biological Science Club, Indonesia; 
Anil Agarwal, Centre for Science and Environment, India; 
Agiiculture Canada, Government of Canada; 
Maria Aguri Yoshioka, Companhia de Tecnologia de Saneamento 

Ambiental (CETESB), Brazil; 
Robert Aiken, Ambio, Sweden; 
Shukhrat Akhundzhanov, USSR Academy for Foreign Trade, USSR; 
Tutty Alawiyah, Universitas Islam As. Syafi, Indonesia; 
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Waldsmar Albano, Jr., Chairman, Cotia City Council, Sao Paula. 
Brazil; 

Geroncio Albuquerque Rocha, ex-President of the National Association 
of Geologists, Brazil; 

Kalimardin Algamar, BPPT. Indonesia: 
Mary Allegretti. Institute for Socio-Economic Studies, Brazil; 
Vanessa Allison, Canada; 
Tisna Amid ja ja. Ketua LIPI, Indonesia; 
Djoko Aminoto, Chairman of the Board, Bina Desa, Indonesia; 
B.D. Amoa, All Africa Council of Churches, Kenya; 
David Anderson, Resource and Economic Development Division. Alberta, 

Canada t 
Sergio Roberto de Andrade Leite, President, Association for the 

Ecology and Environment of Araraquara (SEMARA), Brazil; 
David Claudia Andujar, Coordinator. Commission for the Creation of 
the Yanomani. Park, Brazil; 
M. Appelberg. National Swedish Environment Protection Board, Sweden; 
E. Apter, Department of Political Science, Yale University. USA; 
A. Arbatov, Head. Department of Natural Resources, Scientific 

Institute of Systematic Research, USSR; 
June Archibald. Foreign Aid Issues Research Framework, Canada: 
Tom Chr. Arelsen, Environment and Youth, Norway; 
Kai Arne Armann, Future in Our Hands, Norway;. 
A. Arismunandar, Pertambangan d Energi, Indonesia; 
Association of Peel People. Canada; 
Association of Universities and Colleges in Canada, Canada; 
:\onald Aubrey, Research Coordinator, STOP, Canada: 
Achoka Aworry. The Kenya Energy Non-governmental Organization, 

Kenya: 
Aminuddin Aziz. MUX. Indonesia. 

?i.G. Rabaev, Director, Institute of Desert, USSR: 
Thomas Bachman, Berlin (West); 
Lisa Bader. Canada; 
Lynda Ba iden. Department of Environment, Nova Scotia, Canada; 
Yves Bajard, First Watercount Group, Canada; 
W. Banage. University of Zambia; 
Patrick Banda. Zimbabwe: 
3. Banyopadhyay, Research Foundation for Science and Technology and 

Natural Resource Policy, India: 
Remy Barre, Conservatoire National des Arts de Metiers, France; 
Ken de la Barre, New England Environmental Conference, Tufts 

University, USA; 
Marcia Marli Battaglia. Companhia de Tecnologia de Saneamento 

Ambiental (CETESB), Brazil; 
Beatrice Bazar, President, Canadian Association for the Club of 

Rome, Canada; 
Roger Beardmore, Regional Director, Conservation and Protection 

Service, Environment Canada - Atlantic Region, Canada; 
Suzanne Beaudoin. Text Processing Operator, Intergovernmental 

Affairs Directorate, Ottawa, Canada; 
John Beddington. Emperial College, United Kingdom: 
I.M. Bel’kov, Chief of State Committee for Nature Protection of the 

Byelorussian S.S.R. USSR; 
Jean Belanyer, Canadian Chemical Producers Association, Canada; 
Sharon Belaschuk, Information Division. Government Alberta, Canada: 
Julie Bell. Ministry of Environmen:. Toronto, Canada; 



Robert Bellerive. Translator, Translation Bureau, Quebec, Canada; 
B jorn Bergmann-Pdulsen. Nordic Expert6 Group, Norway: 
Einar J. Berntsen, Norwegian Hydrological Comr,i).tee, 

Norway; 
Rosalie Bertell, President of the Board of Directors, International 

Institute of Concern for Public Health, Canada; 
Torolf BeKthel6en. Staten6 lnstitut for Stralehygiene, Norway; 
I. Bertilsson, Environment Coordinator, African Development Bank, 

Cote d’Ivoire; 
Alexandre Bezeredi, Off jser, Western Europe I1 Relations Division, 

Canada; 
Malur Bhagavan, SAREC, Sweden; 
Harry Bhaskara, The Jakarta Post, Indonesia; 
Paolo Bifani, France; 
Bimo. Vice Director, Yatasan Ihdone6ia Se jahtera, Indonrtsia; 
S. Bistron, Research Scientist, Institute of Environmental Science 

and Technology, Polsnd; 
Juul Bjerke, Chisf Econcn:isr., Norwegian Federation of Trade Unions. 

Norway; 
Francis Blanchard, Director General, International Labour Office, 

Switzerland; 
Roland Segurd Blinstrup, Regional Representat.ive, Brazilian Society 

for the Defense of Flora and Fauna, Brazil; 
Andrea6 Blom, Blom Fiskeoppdrett, Norway; 
Stephane Blondin, Canada; 
Michael Bloomsfield, Hal mony Foundation of Canada, Canada; 
Ole Bockman, Norsk Viftefahrikk, Norway; 
Ragnar Boge, Swedish National Institute of Radiation Protection, 

Sweden; 
Boediono, UGM/Bappenas, Indonesia; 
Peter von Boguslawsky, Ministry of the Environment, Finland; 
Jacob Bomann-Larsen, Futu:e in Our Hands, Norway; 
Alexander Boni 1 la, Regional Coordinator, Central American 

University Project on Ecology and Agrochemics, Brazil; 
Knut Bonke, Kvaerner Brug A/S, Norway; 
Alexdnder Borodin, USSR State Committee for Science and Technology, 

USSR; 
Jean- Luc Bourdages, Ccmice pour une strategic quebecoise de 

conservation, Canada; 
Eugenia Bovine, USSR State Committee for Science and Technology, 

USSR; 
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Tom McMillan, Minister of the Environ!t:ent. Government of 

Canada; 
Jeffrey A. McNeely, International Union for the Conservat 

Nature and Natural Resources, Switzerland; 
Harvey Mead, Union QUt?beCOi6e pour la Conservation de la 

Canada; 
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Ottawa, Canada; 
Andrew Michrowski, President, Planetaiy Association for Clean 

Energy, Canada; 
Bogadur Mickailov, USSR !;tate Committee for Science and Technology, 

USSR; 
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Debbie Mitchell, Department of Environment, Nova Scotia, Canada; 
R. Mkwanazi, Zimbabwe; 
Adhi Moersid, IAI, Indonesia; 
N.N. Mofseyev, Member, Academy of Sciences of the USSR; 
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T.P.Z. Upofu. Director of Natural Resources, Ministry of Natural 

Resources and Tourism, Zimbabwe; 
P. Uuchanyuka, Zimbabwe; 
Simon Muchiru, Environment Liaison Centre, Kenya; 
Robert Mugabe, Prime Xinister, Zimbabwe; 
Kartono Muhamad, FISKA, !ndonesia: 
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Paschalia Edith Ogaye, Breaetfeeding Information Group, Kenya; 
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Canada; 
Charles Pearson, The Johns Hopkins University, USA: 
Red Pedersen, Minister of Renewable Resources, Government of the 
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k’rancisca Soee, Protokoll deB Landes Berlin (W--t); 
Soehartc), President, Indonesia; 
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Nobert E. Stein, President, Environmentdl Meu at ion Internat io:‘al, 
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Randall Van i-lolls, Car lc?ton University. Canada; 
Julie Vdndersctot. Projects Officer, Intergovernmental Affairs 

Directorate, Canada: 
David VanderZwaag. Assistant Professor. Dalhousie Law School, Nova 
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