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CHAPTER III

TOWARDS SUSTAINABLE DEVELOPMENT

The connection between patterns of development and

environmental conditions is now so direct and observable that

the issue is no longer one of promoting development or

protecting the environment. Both objectives have to be pursued

simultaneously and success in one can reinforce the possibility

of success in the other. Existing approaches do not adequately

recognise this compatibility of environmental and developmental

compulsions and the dominant attitude is one of aiming at a

revival of the growth patterns that prevailed in the years

preceding the current economic crisis. Such a revival cannot

be sustained for long and the world will be confronted by

ecological, economic and social crisis of deepening intensity.

it is therefore essential that development policy, in the

broadest sense, and environmental policy be integrated in a

common framework. The concept of 'sustainable development' can

provide the basis for such an integration.

The concept of sustainability is reflected in the value

systems of many traditional agricultural societies. In

relation to land-use, forestry and fishery it was formulated at

least as far back as the sixteenth century in Europe.1" In

more recent times the concept has been widened and used

extensively in formulating an ecological approach to

development. Thus the World Conservation Strategy, adopted in

1980. has as its sub-title, "Living Resource Conservation for

Sustainable Development".2" There is now a growing belief

that this objective of sustainable development can provide a

constructive alternative to a wholly economistic approach to

growth and a purely ecological approach to resource

conservation.



R-Ch. 3/Draft 4

Sustainable development as an idea can influence

decisions only if it is spelt out more fully so that it can

compete with the already elaborated conceptual structures of

orthodox economics and ecology. In what follows the Commission

describes what sustainable development means and its

implications for national and international policy on

environment and development.

A. THE CONCEPT OF SUSTAINABLE DEVELOPMENT

Definition of Sustainable Development

A development path is sustainable if it meets needs of

the present without compromisinq the ability to do the same in

future. There are three crucial elements in this short

statement. The first is the concept of needs, the second is

the ability to meet these needs and the third is the link

8between the present and future capacity to satisfy needs.

Each of these three elements needs further elaboration.

The satisfaction of human needs is clearly a major

objective of development. In practice there are vast numbers

of persons whose basic needs for food, clothing, shelter,

cultural activity and social interaction are not being met.

The greater part of this deprivation is to be found in the

developing countries. A world in which poverty is widespread

and endemic will always be prone to crisis and sustainable

development requires that the basic needs of all persons should

be met.

How should such needs be defined? Needs are socially

and culturally determined and the only definition that is

sustainable is one which is accepted by the people themselves.

This is one sense in which sustainable development is not

merely .QL the people but is defined y. the people. For the

W0320R/ND/cm/27-08-86-4
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majority of people on earth living standards are so low that

their aspirations are modest: an opportunity to earn a living.

enough to eat and wear, clean water to drink, a place to live,

sanitary surroundings, access to education and health care and

some opportunity for cultural expression. Sustainable

development requires that these elements of a dignified life

should be available to all.

The satisfaction of needs does not have to be restricted

to the basic minimum. As the sustainable productive potential

of societies expands living standards can and should increase.

There are, however, two important qualifications which need to

be noted. The first is that lifestyles which may be

sustainable in one society act as models for others where they

may not be as readily sustained. The existence of vast

inequalities in consumption standards between and within

nations and the growing reach of modern communications greatly

increases the possibility of such an impact. The second

qualification is that the dynamics of consumerism are such that

aspirations grow and consumption standards rise without any

regard for long-term sustainability. The massive expansion in

motor-car ownership and household energy use in the developed

countries is one example of this. Hence sustainable

development requires that the affluent everywhere aim at

consumption standards which, are within the bounds of the

ecological possible and can be aspired to by everybody.

Needs or aspirations are only one side of the equation.

The other side is the ability of a society to meet these

needs. One element in this is the productive potential of the

economic system which depends on a variety of factors like the

level of technological development, the skill with which

resources are managed, the accumulation of capital, the nature

of economic organization and the position in the international

economy. But a high productive potential is not enough. The

manner in which the product is distributed is as important.

When there are great inequalities in the access to resources

W0320R/ND/cm/27-08-86-4



-4-
R-Ch. 3/Draft 4

and livelihood opportunities, high levels of production and

widespread poverty can coexist. Hence sustainable development

requires that a society's ability to meet basic needs be

maximized both by building up its sustainable productive

potential and by institutional arrangements which offer a more

equitable access to resources and livelihood opportunities.

Development is clearly not a static concept. It implies

changes in the definition of needs and in the ability to meet

them. A society may meet todays needs by over-exploiting its

own or someone else's resources. The direction of

technological developments may solve today's problems but lead

to even greater ones in future. Institutional changes meant to

increase productive potential may marginalize large sections of

the population and make it more difficult for them to meet

their basic needs. In these and other ways a society may

compromise its ability to meet the basic needs of its people in

future. This need not happen. The limits to development are

not absolute. They arise from the operation of certain natural

processes (e.g. the hydrological cycle) or from social and

biological compulsions (e.g. against overcrowding) and the

pattern of development can be oriented to work with rather than

against these processes and compulsions. Sustainable

development is a process of chanqe in which the exploitation of

resources, the direction of investments, the orientation of

technological development and institutional change are in

harmony and enhance not merely the current but the future

potential to meet basic needs.

Some implications of the definition

Development necessarily implies interventions in natural

and social systems. Sustainability requires that these

interventions be designed in a manner that does not endanger

the essential features and the viability of these systems. The

most important natural systems for humankind are those that

support the very existence of life on earth - the atmosphere,

W0320R/ND/cm/27-08-86-4
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the hydrosphere and the geosphere and the biomass that these

systems sustain. Settled agriculture, the diversion of water

courses, the extraction of minerals from the earth's crust, the

emission of heat and noxious gases into the atmosphere,

man-made forests, genetic manipulation are examples of how

human beings intervene in natural systems in the course of

development. Until recently these interventions were small in

scale and limited in their impact except in some localised

situations. Today the interventions are more drastic in their

scale and impact and the risk to life support systems is more

evident in many areas and, in certain respects, even globally.

Sustainable development requires that the elements in natural

systems critical for the maintenance of life be identified and

all human activities be oriented so as to avoid endanqering

these elements locally, regionally or globally.

The resource base for development is not a simple

addition of individual elements. There are systemic

interactions between different resources which affect their

productive potential. For instance forest cover, water regimes

and land quality are interlinked and the pattern of use of any

one affects the usefulness of the others. There are other such

examples and sustainable development requires a systemic

approach to resource utilisation.

At present there are vast differences in income and per

capita consumption between countries and within countries.

These differences lead to environmental stress both because of

the over-use of resources by the rich and because of predatory

survival strategies of the poor. In regions where basic needs

are not yet satisfied for the greater part of the population

sustainable development clearly requires economic growth. Even

in others it is consistent with economic growth provided the

content of growth reflects the broad principles of

sustainability and non-exploitation of others.

W0320R/ND/cm/27-08-86-4
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Sustainable development can be pursued more easily if

population growth is contained. The growth of human

populations is culturally determined and the process of

development can itself moderate fertility. However in areas

where deprivation is widespread and in poor households an

expansion in numbers increases the pressure on resources and

slows down the rise in living standards. The issue is not

merely one of population size but the balance between numbers

and access to resources particularly in poor households. Thus,

sustainable development can be pursued more easily if

population policies are combined with measures to improve the

access of poor households to education, health and livelihood

opportunities.

The world is still far from its limits of sustainable

production. However this potential is very unequally

distributed and there are many areas where the limits have

already been exceeded. Moreover there is no unique limit

defined in terms of population or resource use with

sustainability on one side and ecological disaster on the

other. There are many different limits for energy use, for

material demands, for land requirements, etc. Some of these

will be approached faster than others. Many of these will

manifest themselves in the form of rising cost and diminishing

returns rather than any sudden loss of a resource base. But

ultimate limits there are and sustainability requires that long

before these limits are reached the concerned community should

(a) ensure equitable access to the constrained resource and (b)

reorient its technological efforts to relieve the pressure of

the constraint.

Renewable resources need not be depleted by use provided

the rate of use is within the limits of regeneration and

natural growth. Forest products and fish are typical

examples. Sustainable yield is that which can be

extracted/used without depleting the stock of the resource.

Renewable resources are generally a part of a complex and
W0320R/ND/cm/27-08-86--4
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interlinked ecosystem arid sustainable yield has to be defined

after taking into account systemic effects. Growth and

development will involve changes in the physical ecosystem.

Every biome everywhere cannot be preserved intact. What is

required is conservation and protection in an overall sense and

sustainability has to be defined at a suitable level of

geographical aggregation for each type of resource. A forest

may be depleted in one part of a watershed and extended

elsewhere. This is not necessarily bad provided systemic

effects on soil erosion and water regimes have been taken into

account. Thus sustainable development requires that all

renewable resources should be exploited in a manner which does

not deplete the stock for future qenerations though changes in

the location and composition of the resource may well take

place.

16. The use of non-renewable resources necessarily reduces

the stock available for future generations. Yet this does not

imply that the resource should not be used at all. For if that

principle were to be applied by every generation the resource

would lie unused by anybody. Sustainable development requires

that the rate of depletion of a non-renewable resource should

take into account the criticality of that resource for the

sustenance of human life and society, the availability of

technologies for minimizing depletion and the likelihood of

substitute resources being available in the future. Land, for

all practical purposes, is a non-renewable resource, critical

for all human activities and will continue to remain as such.

Hence sustainable development requires that land is not

depleted through degradation. Minerals and fossil fuels are a

different case. The possibility of substitution is present and

the rate of depletion, the emphasis on recycling and economy of

use, should be calibrated to ensure that the resource does not

run out before acceptable, economic and sustainable substitutes

are available. In a broad sense sustainable development

requires that the rate of depletion of non-renewable resources

should foreclose as few options for future generations as if

feasible.
W0320R/ND/cm/27-08--86-4



17. There is a tendency to restrict the use of the term

resources to only some of the materials and services used in

the production process. At the production end, the focus is on

saleable goods and services. From the point of view of

sustainable development the conception of the production

process has to be extended to include so-called free goods like

air or water, used or affected by the production process. It

must also include all by-products and side-effects which may

affect others. In this sense problems of resource use and

problems of pollution are integrated in one framework since

both sets of problems arise from the same activity. The

processes of production and consumption will necessarily affect

natural systems which cannot be preserved in their pristine

form everywhere. Sustainable development requires that the

adverse impact of development on the quality of air, water and

other natural elements should be minimized so as to maintain

the standards required to sustain the overall integrity of the

ecosystem.

The impact of development on nature tends to simplify

ecosystems and reduce diversity. The genetical components of a

biome are often unique, non-renewable and unreproducible once

destroyed. Hence the loss of plant and animal species can

reduce greatly the options available to future generations.

Sustainable development requires the conservation of every type

of biome in its pristine form in appropriately protected areas.

The processes of production generate hazards in the form

of pollution, unforeseen side-effects, dangerous accidents

etc. The impact of such hazards is widening both in space and

time and this is not reflected in present modalities for

decision-making and enforcement of legal liability.

Sustainable development requires the effective enforcement of

responsibility for all environmental effects arisinq from any

decision. This will require an adequate legal and

institutional framework, nationally and internationally.

W0320R/ND/cm/27-08-86-4
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Decision-making systems for projects, programmes, policies and

plans must reflect the wider concept of responsibility and the

interlinkages between sectors of economic activity.

Technology is a key element in the process of

development and man's interventions in natural systems. The

nature of the technology used in processes of production can

accelerate the processes of resource depletion and

environmental degradation. Equally, technological developments

can help to conserve resources and improve the environment.

Sustainable development requires that the process of

innovation, technology improvement, technoloqy transfer and

extension should be guided by both economic and ecoloqical

objectives.

Many problems of resource depletion and environmental

stress arise from large disparities in economic and political

power. An industry can often get away with unacceptable levels

of air and water pollution because the people who live in the

most affected areas are poor and lack the means to articulate

their rights. In many cases a forest is destroyed by excessive

felling because the people who are affected by deforestation

are less influential than the contractor who profits from the

timber. Sustainable development requires greater equity in the

distribution of economic and political power and effective

measures to articulate the interests of local communities.

In today's world the broad orientation of development

and environmental policy is determined at the national level.

But the nations of the world are linked together in a web of

physical, cultural, political and economic interactions, a

phenomenon that can be summarised in the term

'interdependence'. In many developing countries the nature of

the involvement in the international economy has determined a

style of development that causes the degradation of ecosystems

and the impoverishment of large sections of the population.

W0320R/ND/cm/27-08-86-4
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The impact of the world system is established through the

mediation of local groups who share in the benefits and pass on

the growing social and environmental costs to the majority of

the population. The debt-crisis of the 1980s exemplifies the

developmental and environmental consequences of this approach:

The issue is not so much the sufficiency of natural resources

but the manner in which they are handled and the incorporation

of technological patterns based on a dependent. centralised and

standardized pattern of development. Sustainable development

requires a framework of international cooperation that promotes

equitable relationships, reduces the vulnerability of poor

nations and maximizes the options available for sustainable

development in each nation.

One aspect of international cooperation is central for

sustainable development. This is the promotion of peace and a

security environment that reduces the waste of vast military

expenditures and the suspicions that make cooperation difficult

in other fields. Today the link between military security and

economic security is widely recognised. Sustainable

development requires that the concept of security be widened

further to cover basic developmental oblectives and

environmental protection.

To summarise, sustainable development is a type of

environmentally sound development that aims at equity in access

to and the use of earth's resources now and in the future; it

makes the present generation responsible for the welfare of

future generations; it seeks to conserve and enhance the

potential value of resources; it focuses attention on systemic

features of the interaction between man, society and nature; it

enforces responsibility in decision making for all effects.

intended and unintended.

W0320R/ND/cm/27-08--86 -4
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B THE TRANSITION TO SUSTAINABILITY

25. The immediate task before the world today is to design a

strategy which will allow each nation to move from the present

processes of growth and development, which are not sustainable.

to an alternative path which has the characteristics of

sustainability described in the previous section. The time

available for effecting this transition is limited and the

objective must be to complete this move from an unsustainable

to a sustainable path of development by the early years of the

next century.

26. The changes required to begin this process of transition

can be grouped in a variety of ways; but in a broad sense the

critical tasks are the following:

Promoting a new era of growth

Widening the concept of development

Accelerating the demographic transition

Meeting human needs

Conserving and enhancing the resource base

Unifying economics and ecology.

These tasks are described at greater length in what

follows.

Promoting a new era of growth

27. Sustainable development cannot be pursued as long as a

large number of persons live in conditions of absolute poverty,

unable to satisfy even the most basic of their needs. The

greater part of this deprivation is to be found in the

developing countries, and, in many of them, the incidence of

poverty has been aggravated by the economic stagnation of the

19805.

W0320R/ND/cm/27-08-86-4
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Poverty is often defined in terms of a critical level of

income below which a household cannot afford the basic

necessities of life. The precise definition varies from

country to country. In some ways a measure of poverty defined

in terms of household income is rather restrictive. It does

not reflect certain other dimensions of deprivation which are

as important, for instance, inadequate access to public

services, vulnerability to crises and marginalization in

economic, political and social processes. However an

income-based concept of poverty is relevant for two reasons.

First, many of the other dimensions of poverty are closely

connected with the level of per capita income. Secondly, these

other dimensions may become irrelevant to a household which

lacks the income to meet its immediate consumption needs.

A necessary, but not a sufficient condition for the

elimination of absolute poverty defined in this sense is a

relatively rapid rise in per capita incomes in developing

countries. It is therefore essential that the stagnant or

declining growth trends of the 1980s be reversed. This is most

urgently required in sub-Saharan Africa where per capita income

levels are among the lowest in the world and where total

national income declined during the 1980s. In the other major

group of low-income countries, in South and East Asia, per

capita income has grown over this period and in the two larger

ones. China and India. there has been some acceleration in the

growth process. The real task here is to maintain and improve

upon this performance and to institute redistributive measures

so that the incidence of absolute poverty comes down rapidly.

In the middle and higher income developing countries in West

Asia and Latin America, growth performance fell between these

two extremes. In most cases per capita income declined and it

is reasonable to presume that the incidence of poverty

increased. Hence, here also, a substantial reversal of recent

trends is very necessary.
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The growth rates that can be attained will vary greatly

from country to country. However, from the point of view of

its impacts on absolute poverty, there is a certain minimum

that has to be aimed at. Taking an illustrative case where, at

present. 50% of the population lives below the poverty line, it

would appear that per capita national income would have to

double in order to reduce this incidence of poverty to 10%.

(See box 3.1 on Growth. Redistribution and Poverty). If per

capita income grows at 1% per year this situation would be

reached only in the middle of the next century. This is

clearly unacceptable and the time-frame for the reduction in

the incidence of poverty has to be much shorter.

One way of compressing the time-frame for the virtual

elimination of poverty is to stress not only growth but also

redistribution of incomes in favour of the poor. An

illustrative calculation shows that with per capita income

growing at only 1% even a vigorous redistributive policy cannot

compress the time-frame sufficiently. What is required is

higher levels of income growth redistributive measures.

Thus, in the illustrative example, with a 3% growth in per

capita income and policy measures to shift 25% of the

incremental income of the richest fifth of the population, the

time-frame for the virtual elimination can be compressed to two

decades or so. (See box 3.1 on Growth, Redistribution and

Poverty).

There is another important connection between growth and

equity. Redistributive policies can be implemented far more

easily in a rapidly growing economy than in a stagnant or

slowly growing one. Moreover, growth itself can lead to some

redistribution through a variety of economic processes. For

instance, rapid increases in employment can help to push up

wages and the economic diversification which accompanies rapid

growth can open up new opportunities for resource-poor

households.

W0320R/ND/cm/27-08-86-4
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In view of the close links between the processes of

economic growth and the incidence of absolute poverty, the

Commission would stress the importance of attaining higher

levels of per capita income growth in the developing countries

than what has been attained in the past. The Commission

recognises that growth by itself is not sufficient and much

depends on how it is attained and how the benefits of growth

are distributed. It will have much to say on these matters

later in the report. However growth is important and the

Commission would suggest that the minimum that should be aimed

at is a rate of increase of 3% per year in per capita national

income in each developing country.

The growth rate of per capita income is of course the

difference between the growth rates of total national income

and of population. On the basis of current trends in

population increase, the attainment of a minimum of 3% growth

rate for per capita income would require overall national

income growth rates of around 5% in the developing economies of

Asia, 5.5% in Latin America and 6% in Africa and West Asia.

How attainable are these growth rates?

In South and East Asia the record of the past 25 years

and, more particularly, of the past 5 years suggests that the

required minimum of 5 per cent can be attained in most

countries including the two largest, India and China. In fact

per capita income growth could exceed 3 per cent both on

account of higher growth rates of national income and declining

rates of population growth. The real task here is to maintain

this tempo of development and to tackle the special problems of

the land-locked mountainous countries, the small island states

and the war-ravaged economies of South-East Asia.
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In Latin America growth rates were of the order of 5% on

average during the sixties and the seventies but fell well

below that in the first half of the eighties. With the

exception of Brazil there is little evidence that a recovery is

on the way and the short-term prospects are for declining or,

at best, stagnant levels of per capita income.3' Many

factors underlie the current development crises in Latin

America but, one factor which is crucial not just for growth

but also for other aspects of the crises is the debt-crisis. A

revival of the growth process in Latin America depends on the

resolution of this crisis. In fact, it is increasingly

recognised that the reverse is also true. A more rapid pace of

economic development will help to generate export earnings in a

sustainable manner and make it easier to manage the burden of

external debt. If the debt problems can be resolved within a

broad developmental framework, the required minimum of 3%

growth in per capita income is attainable in most Latin

American countries.

In Africa trend growth rates during the 1960s and 1970s

were around 4 to 4.5% which, at present rates of population

growth, would mean per capita income growth of only a little

over 1 per cent. Moreover, during the eighties the growth

process came to a near complete halt and in two-thirds of the

countries per capita income declined. In fact low-income

Africa is now poorer than in 1960 and some forecasts suggest

further declines over the next decade.4' There is also no

sign as yet of a fall in population growth rates which, if

anything, are rising. This trend of declining per capita

income cannot be allowed to continue for that would lead

inexorably to ecological disaster and a great human tragedy.

The attainment of a minimum level of growth in Africa requires

not merely the correction of some short-term imbalance but

measures to tackle more deep-rooted constraints on the growth

process.
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The United Nations Programme of Action for African

Economic Recovery and Development which was adopted by the UN

General Assembly in June 1986 indicates an approach that could

contribute to growth revival in Africa.5' It lays

considerable emphasis on the food and agricultural sector both

to combat the immediate food emergencies and to give a new

impetus to agricultural growth. It also proposes a

comprehensive programme for tackling drought and

desertification. In order to support agriculture it stresses

the need to develop agro-related industries, transport and

communications, improvements in distribution channels and

marketing arrangements and the strengthening of regional

financial cooperation. Apart from agriculture and related

sectors the Action Plan stresses the importance of human

resource development and a population policy which will address

issues of high fertility and mortality, rapid urbanisation,

etc. These and other measures envisaged in the Action Plan

would require $128.1 billion of which African countries can

provide $82.5 billion and the balance would have to come from

external resources. If the required resources can be

mobilised, the Action Plan holds out a real hope of a growth

revival in Africa.

The Commission has focussed attention on a revival on

the growth process in the developing countries because that is

where the link between economic growth, the alleviation of

poverty and environmental conditions is most direct. However

the developing countries are part of an interdependent world

economy and their prospects depend not just on domestic

policies but also on the level and pattern of growth in the

developed countries. In some respects the link in the reverse

direction is growing in importance, particularly for some

industries.

During the first half of the eighties the developed

market economies grew at a rate of 1.9% and the socialist

countries of Eastern Europe and USSR at 3.4% The medium-term

prospects are for growth at the rate of
3_4%6/

At this rate
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real output in the developed countries would double in about

two decades and, at unchanged levels of energy and material use

per unit of output, would imply enormous and possibly

unsustainable increases in the demand for natural resources.

However recent trends also suggest a substantial change in the

content of growth towards far less material and energy

intensive products and services like electronic goods.

information services and leisure travel. Moreover, major

improvements in the efficiency of material and energy use have

been and are proposed to be achieved. Hence growth rates of

the order projected could be sustainable if the momentum of

these improvements is maintained even in the face of declining

fuel and mineral prices.

The changing content of growth in the developed

countries imply certain important changes in the pattern of

growth in world trade. During the eighties, world trade has

grown at a rate of 2.8%. well below the rates that prevailed in

the sixties and seventies. Moreover, the trade in fuel and

non-fuel minerals actually declined in terms of volume. Most

forecasts suggest that these trends will continue at least in

the medium-term.7' From the point of view of growth these

changes imply that the stimulus of external demand cannot be

the principal mechanism for improving the prospects for

developing countries. This is particularly true for developing

countries which depend primarily on primary commodity exports.

The stimulus to growth in the developing countries has

to come from a more rapid rise in domestic demand and measures

to meet this from higher domestic production. Later in this

chapter the Commission argues that the elimination of poverty

and the satisfaction of basic human needs should be a major

objective of development policy. This objective necessarily

implies substantial increases in domestic demand not merely for

agricultural products but also for manufactured goods and

essential services. Rising levels of per capita income and the

sharp increase in urbanisation can add to this stimulus. Hence

the very logic of sustainable development implies a substantial

internal stimulus to growth in the developing countries.
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The fact that the primary stimulus for accelerated

growth could come from internal demand does not obviate the

need for a continued increase in export earnings. Given the

trends in world trade described earlier, the greater part of

these increases will have to come from an increase in the share

of developing countries in the world trade in manufactures.

Many developing countries in Asia and Latin America have built

up a substantial degree of competitive strength in this field;

but this capability is very unevenly distributed, much of it

being concentrated in a few large countries where the size of

the domestic market makes it possible to produce at a

competitive scale and, a few smaller ones, which for lack of

natural resources, deliberately built up a manufacturing export

base. The real task is to ensure that the smaller economies

dependent mainly on one or two primary products are able to

diversify their domestic production structures and export

capabilities. This diversification of primary product

economies is crucial not merely for sustaining the growth

process in these economies but also for sustaining the resource

basis for growth on long-term basis.

Apart from trade the growth prospects for the developing

countries also depend on major changes in the flow of

international finance. A recent report of the United Nations

Committee for Development Planning has estimated that if

developing countries are to grow at around 5-5.5% over the next

decade a substantial increase in official and private lending

is required beyond the levels that would be available under

present conditions of capital supply. For 1990 the report

projects an additional requirement of $25 billion for meeting

current account deficits and $15 billion for additions to

reserves.8' If these additional resources are not

forthcoming the chances are that the growth process will not be

revived particularly in Africa and Latin America.
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To summarise, the Commission recommends that the minimum

target for per capita income growth in each developing country

should be 3%. The attainment of this target will require

special steps to raise the long-term growth potential in

sub-Saharan Africa and the least developed countries elsewhere.

measures to resolve the debt crisis in a developmental

framework, efforts to diversify the export structure of

developing countries, particularly those dependent on one or

two primary products, a receptiveness to imports from

developing countries and a substantial increase in the flow of

development assistance and private lending.

Wideninq the concept of Development

A revival in the pace of economic growth, particularly

in the developing countries, is a necessary but not a

sufficient condition for the pursuit of sustainable

development. Growth in national income is today a dominant

concern of economic policy and is often equated implicitly, if

not explicitly, with development. Such a single-minded pursuit

of economic growth can in fact detract from the broad

objectives of sustainable development and may well be

self-defeating. It is therefore essential that the revival of

growth take place within a broader framework of development

policy that integrates economic, ecological and social

considerations.

In the first instance the economic element in the

concept of development itself needs to cover more than the

growth in production. More specifically the concept must take

into account changes in the distribution of income, the degree

of vulnerability to economic crises and the condition of the

stock of capital.

The impact of economic growth on poverty depends largely

on what is happening to the distribution of income. From the

point of view of sustainable development a rapid rate of

economic growth with a trend towards greater inequality may
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well be worse than a slower growth rate combined with a

substantial redistribution in favour of the poor. It has

sometimes been supposed that growth and equity can be

separated, that one can first increase the size of the national

cake and later worry about how it should be distributed. This

is not quite correct because correcting an inequitable income

distribution after the fact is more difficult than ensuring

that the strategy of income growth itself takes into account

distributive objectives. It is therefore necessary that the

design of development takes into account the need to improve

the access of the poor to employment, land, water, new

technology and other means of production.

An example may clarify the choices involved. The

consolidation of land in large farms or the development of

large-scale ranching may lead to a rapid growth in production

in the medium-term. This may however dispossess a large number

of small-holders and greatly worsen the distribution of income.

a situation which may be difficult to correct through

subsequent programmes of land reform, supplementary employment.

etc. From the point of view of sustainability this path of

development is undesirable first, because it reduces the

livelihood base of a large number of persons and denies them

the means to meet their basic needs and second, because it

could increase predatory pressures on the natural resource base

both from over-commercialized agriculture and from marginalized

subsistence producers. An alternative path which relies more

on small holder cultivation may be slower in terms of

medium-term growth but more sustainable in the longer term.

Similar conditions may prevail in other sectors. Choices of

this nature cannot be made unless the concept of development is

widened to cover not just the growth in production but the

distributional impact of the manner in which this growth is

attained.

The second element in the widening of the concept of

economic development relates to the vulnerability to economic

crises both at the household or enterprise level and at higher

levels of economic organization. All too often aberrations in

the weather, market fluctuations and a host of other
WO 32 OR / ND! cm/ 27-08-86-4
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uncertainties lead to actions which erode long-term development

potential. A bad drought may force a farmer to slaughter the

animals that he needs for sustaining production in future

years. A sharp drop in prices may induce over-exploitation of

natural resources so as to maintain incomes at household, local

or national level. Vulnerability can be reduced by choosing

technological options that reduce production risks, by

institutional options which reduce market fluctuations and by

building up reserves, notably of food and foreign exchange, to

tide over short-term difficulties. A development path that

combines growth with reduced vulnerability is more sustainable

than one which does not and this must be reflected in the

framework of development policy.

51. The third element which needs to be taken into account

is the link between economic development and the stock of

capital which sustains it. Income is a flow concept and

should, in theory, be defined as that which can be consumed

without depleting the stock of wealth. Conventional measures

of income at enterprise or national level do not do this. For

example the income from forestry operations is measured in

terms of the value of timber and other products extracted less

the costs of extraction. The costs of regenerating the forest

will be taken into account only to the extent to which they are

actually incurred. Thus in the conventional concept, the

growth in income from forestry does not take full account of

the loss of forest wealth. Similar arguments apply in other

natural resource sectors where the conventional deductions for

depreciation and maintenance seldom reflect the actual loss in

the stock. The deficiency is even greater in the case of

resources which are not capitalised in enterprise or national

accounts like the quality of air, water or land surface.

Because of these deficiencies a concept of development that

measures growth in terms of the conventional definition of

income may well lead to the depletion of the resource base for

growth. The specific compulsions of resource conservation are

dealt with later in this report but from a conceptual point of

view
W0320R/ND/cm/27-08-86-4
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it is necessary to widen the concept of economic development so

that it takes full account of the improvement or deterioration

in the stock of natural resources in its measure of growth.

It is not enough to broaden the range of economic

variables taken into account in the formulation and

implementation of development policy. Sustainability requires

that a largely "economistic" concept of development be replaced

by what could be called a "humanistic" one in which all that

affects the well-being of people is taken into account. A

person's sense of well being depends not merely on economic

variables but on a wider set of social, cultural and political

factors. Hence a "humanistic" concept of development would

place as much emphasis on these other elements as on purely

economic valuables.

The manner in which education and health should be

treated in development policy can illustrate the type of

conceptual change that is required. At one level expenditure

on education and health can be justified on economistic grounds

because of the clear evidence that they contribute

substantially to productivity. In a situation where there are

competing claims for public funds such an approach may help to

correct a bias in favour of directly productive sectors. But

the justification for improvements in education and health care

must go beyond this instrumental argument to the proposition

that a better state of knowledge and physical well-being are

important objectives in their own right. Even poor people

place a value on education and good health not just merely to

improve their economic prospects but because they are

independently worthwhile. Similar arguments apply to the

desire for clean air and water, for the protection of natural

beauty, the conservation of cultural heritage and similar

activities. Some of these can also be justified in terms of
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their impact on productivity or tourism or some economic

factor. But the real requirement is a wider concept of

development that does not subordinate these objectives entirely

to the compulsions of economic progress.

Individual well-being also depends on a person's

position in society. In most societies there are groups which

are socially disadvantaged and usually these disabilities go

along with economic deprivation and marginalization. Often

these disadvantaged groups live in ecologically vulnerable

areas, sometimes because they have been pushed into these areas

by politically more dominant groups. This is the position of

many tribal groups in forests, of desert nomads, many groups

who live in remote hill areas and indigenous peoples of the

Americas and Australasia. A humanistic concept of development

requires the removal of the social disabilities of these groups

and the integration of social development with redistributive

policies

In a general sense the broad concept of development

described above would not be questioned by many. Development

plans are seldom single-minded in their pursuit of growth and

they do pay attention to other matters like income

distribution, conservation of resources, protection of nature,

development of education, health and other social sectors,

affirmative action in favour of disadvantaged groups and so

on. But in most cases these other elements are treated as

subsidiary to the primary objective of growth and do not emerge

from an integrated concept of development.

A widening of the concept of development implies a

closer integration of economic, ecological and social factors

in the methods used to evaluate and choose between different

options for growth strategy, for technology choice, for

institutional developments, in fact for the whole range of

development policy. It requires changes in the way in which

development plans, projects and policies are conceptualised.

For instance a hydro-power project should not be conceptualised
WO 32 OR / ND! cm! 27-08-86-4
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merely as a way of producing more electricity, but also as

something which will affect the local environment or disturb

the livelihood of a local community. Such a broader concept

would make it clear that a hydro project dropped because it

will disturb a rare biome is not a setback to development but a

measure of progress.

The integration of economic, ecological and social

factors in development policy need not always mean a conflict

or a trade-off. In many ways economic and social development

can be mutually reinforcing. The impact of education and

health expenditures on productivity have been referred to

earlier. It is equally true that economic development can

create opportunities for accelerating social development for

instance by providing opportunities for underprivileged groups

or by enabling a more rapid spread of education. An integrated

concept of development makes it easier to identify and explore

such mutually reinforcing interconnections.

Accelerating the demographic transition

The long-term sustainability of development is

intimately linked to the dynamics of population growth. The

issue is not simply one of global population size. Much

depends on where the population growth takes place. One child

born in a developed country with very high levels of material

and energy use places a far greater burden on the earth's

resources than a child born in a low-income country. A similar

argument applies within countries to children born in rich and

poor households. The link between sustainability and

population growth in poor households and ecologically

disadvantaged regions arises not so much from the impact of

rising numbers on global resources but from the impact on the

resources of these households and areas.
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Sustainable development can be pursued more easily the

sooner population size is stabilized not just at global but

also at the national and local level. In the developed

countries the overall rate of population growth is now under 1

per cent. Several countries have already reached a stage of

zero-population growth. In many more, fertility rates are

below replacement levels and these, in due course, will also

reach a stage of zero population growth. According to the U.N.

projections of 1984 the total population of the more developed

part of the world will increase from the present level of

roughly 1.2 billion to about 1.4 billion in the year 2025."
(See Box 3.2 on Population Forecasts).

Low levels of fertility have led many developed

countries towards natalist policies oriented towards raising

the birth rate. The principal justification is the fear of

population decline and attendant problems like the shift in

age-structure towards older age groups and the viability of

small communities. However, it must be noted that the 220

million who will be added to the population of the developed

countries over the next 40 years will, at present levels of

energy and material use, add as much to global requirements as

2-2.5 billion persons in developing countries. Hence the

Commission would recommend that, except in some special local

context, no effort should be made to delay the trend towards

zero population growth in the developed countries.

The greater part of global population increase will, take

place in the developing countries where, according to U.N.

projections, the 1985 population of 3.7 billion will increase

to 6.8 billion by 2025. In Africa population size is expected

to increase nearly threefold over 40 years which implies an

annual population growth rate of around 2.7 percent. The

expected growth in population in the other developing countries

is very much less particularly in China and India.10'' (See

Box 3.2 on Population Forecasts).
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62. The processes of population expansion in most developing

countries are changing with falling birth and death rates. On

the basis of European experience one can distinguish two major

demographic transitions. The first is when death rates drop

below 20 and birth rates to 30 or thereabouts, a stage which

Europe reached in the early part of this century. The second

is when death rates drop to 10 or thereabouts and birth rates

to below 20, which has been the case in developed countries for

about three decades now.11" In the early fifties practically

all developing countries had birth rates of over 40 and death

rates of over 20. the major exception to this being the low

death rates in Latin America. As of today the situation has

changed greatly:12'1

- 32 per cent of the population of developing countries

live in countries with a birth rate below 25 and a death

rate below 10. The death rate in fact is well below 10

because of the age distribution and the overall

population growth rate is a little over 1 per cent.

These countries are clearly into the second stage

transition. (Typical cases - China, Republic of Korea).

- 31 per cent of the population live in countries where

birth rates are in the 25-35 range and death rates are

below 15 and at a level which keeps population growth at

around 2 per cent. These countries are in the first

stage of demographic transition (Typical cases - India,

Indonesia, Argentina).

- 10 per cent live in countries where birth rates have

fallen below 35 but death rates are below 10 and overall

population growth is in excess of 2 per cent. (Typical

cases - Brazil, Mexico).
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- 7 per cent of the population lives in countries where

despite a fall in the death rates to 15 or less, birth

rates remain above 40 and population growth rates are

close to 3 per cent. (Typical cases - Iran, Algeria).

- The remaining 15 per cent live in countries where death

rates are still over 15 and birth rates over 40 with

population growth generally in the range of 2.5 to 3 per

cent.

Thus the bulk of the population of the developing world

lives in countries where the demographic transition has begun

and in several the rate of change is exceptionally rapid.

However, the developing countries, unlike Europe, do not have

the option of migration to "new" lands and the time available

for adjustment is much less. Hence the real task now is to

quicken the pace of change and, most important, to initiate the

process of demographic transition in the countries where it has

not begun, most notably in much of Africa.

Birth rates declined in the developed countries largely

as a consequence of economic and social development. Rising

levels of income, urbanisation and the changing role of women

were some of the important factors at work. Similar processes

are at work in the developing countries and it is important

that this be recognised and population policy be integrated

with other programmes of economic and social development

particularly those relating to female education, health care

and the expansion of the livelihood base of the poor. However

the time available for completing the demographic transition is

much less and developing countries will also have to promote

direct measures to reduce fertility. In fact access to family

planning services should itself be considered a programme of

social development which allows households, and women in

particular, the right to decide family size.
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The expansion in population in developing countries will

be very unevenly distributed between rural and urban areas.

U.N. projections suggest that by the first decade of the next

century the absolute size of the rural population in most

developing countries will start declining. Nearly 90% of the

increase in population in developing countries will take place

in urban areas whose population is expected to rise from 1.15

billion in 1985 to 3.85 billion in 2025. The increase is

expected to be particularly marked in Africa and, to a lesser

extent in Asia.13' (See Box 3.2 on Population Forecasts).

The real pressure of rapid population growth on

environment will be felt in the urban areas of the developing

world. The lack of public resources for water supply.

sanitation, transportation and other services, the lack of

measures to meet the housing needs of the poor and the absence

of a positive policy framework for informal sector activities

could all lead to a severe deterioration in the quality of life

in urban areas. These trends are all the more likely given the

possibility that the greater part of urban growth will take

place in large cities. In fact the principal gain from a

slower rate of population growth may well be a more manageable

urban situation.

Urbanisation is a necessary consequence of the changes

in occupational structure which accompany development. It

plays an important positive role in stimulating economic

diversification, providing markets for rural surpluses and

employment for surplus rural labour. By reducing the pressure

on agricultural land it makes sustainable development easier to

pursue in rural areas, a factor of particular importance given

the perspectives on population growth. Hence urbanisation has

an important and positive role to play in the transition to

sustainability. The real task is to manage the process so as

to avoid the severe deterioration in the quality of life in

urban areas which is in prospect. The crucial tasks here are

the development of smaller urban centres to reduce the pressure

in large cities,
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the promotion of self-help housing and urban services by and

for the poor, a positive approach to the role of informal

sector activities, the strengthening of municipalities and

local administrations and the commitment of sufficient funds

for water supply, sanitation and similar services.

There are thus two crucial demographic transitions which

have to be managed in the move towards sustainable

development. The first is the transition from a growing to a

stable level of population and the second is the transition

from a predominantly rural to a predominantly urban population.

Meeting human needs

The satisfaction of needs is obviously an objective of

productive activity and it may appear redundant to assert its

central role in the concept of sustainable development. This

however is not the case. In the normal course the essential

needs of an individual are satisfied only to the extent to

which he or she possesses an entitlement to obtain the required

goods and services. This entitlement may come from the income

that a person earns, the welfare benefits received and the

rights of access to public goods and services. All too often

these entitlements are not sufficient to provide a person with

all that is needed to satisfy the basic needs for survival and

well-being. Hence the task of meeting human needs requires

policy interventions to make available the required goods and

services to ensure that all the people who need to obtain

them are able to do so.

There is a second sense in which this objective of

meeting human needs requires a departure from the normal

processes of economic exchange. Market systems satisfy demands

as articulated by individuals who may not be aware of or

concerned about the environmental consequences of their

consumption patterns. Sustainable development requires that
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consumption standards should be defined in the context of the

ecological possible and an effort be made to shift the

preferences of individuals towards these standards.

Looking ahead at the 21st century it is clear that the

principal challenge is to meet the needs of an expanding

population in the developing countries and ensuring some

minimum consumption standards for food, energy, housing,

health, education, water supply and sanitation. This task is

intimately bound up with the objective of poverty-removal which

has been referred to earlier. Because an adequate level of

personal income is a primary requirement for raising

consumption standards in poor households and because a

production strategy oriented towards meeting basic consumption

needs makes it easier to provide livelihood opportunities for

the poor.

It could be agreed that the most basic of all needs that

has to be met is for a sustainable livelihood. Between 1985

and 2000 the labour-force in the developing countries will

increase by nearly 900 million and new livelihood opportunities

will have to be generated for 60 million persons every

year)4" The pace and pattern of economic development have

to generate sustainable work opportunities on this scale and at

a level of productivity which would enable poor households to

meet minimum consumption standards. This provision of

livelihood opportunities has to take place in the context of

the resource conservation and enhancement, a matter dealt with

later in this chapter.

The generation of work-opportunities has to be matched

by an increase in the availability of the goods and services

included in the minimum consumption standard. The most

important of these is food. The population of developing



- 31 -

R-Ch. 3/Draft 4

countries is expected to increase by 3.2 billion between 1985

and 2025. Food availability has to increase not merely to

cover the needs of this increase in population but also to

cover the backlog of undernourishment and to raise dietary

standards.

Dietary habits vary greatly from place to place but

essential requirements of nutrition measured in forms of

calories1 proteins, fat and other nutrients vary far less. tf

the present level of per capita consumption in the developed

countries is taken as a standard that should prevail by the

year 2000, the required increases are as follows:15"

Annual rate of increase on requirements of food nutrients

1980 - 2000

Foodgrains and starchy roots are the primary sources of

calories while proteins are obtained primarily from products

like milk, meat, fish, pulses and oilseeds.

The increase in food requirements given above can be met

from domestic production or imports or, what is particularly

relevant for high-protein food items, a reduction in exports.

In most developing countries a high level of dependence on food

imports increases greatly the vulnerability of the economy to

international pressures. Moreover, in practice, food imports

(other than emergency supplies) seldom help to maintain

nutrition standards of the rural poor and, by diluting

incentives, discourage the growth of domestic food production.

Hence a major challenge is to ensure that the increases in food

requirements are met from sustainable increases in domestic

production.
W0320R/ND/cm/27-08-86-4

Calories Proteins

Africa 5.0 5.8

Latin America 3.4 4.0

Asia 3.5 4.5
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The growth in food production required in Africa is high

and difficult to attain given the decline in per capita food

production in the early eighties. In fact aiming at too rapid

a rate of growth may well reinforce ecologically unsound

production policies and compromise the long-term prospects for

food security. However even a growth rate of 4% per year in

food production in Africa would allow developed country

standards to be attained in the first quarter of the next

century. There are of course several countries in Africa where

higher standards of nutrition can be reached sooner since the

situation is much better both with regard to present levels of

nutrition and the rate of growth in food production.

The required growth rates in Asia and Latin America seem

to be more readily attainable on the basis of recent trends.

The real task here is not one of raising growth rates but of

reconciling growth with resource conservation and enhancement

and of ensuring equitable access to land, water, new technology

and other means of production. In Asia, in particular, cropped

land cannot be increased to any substantial extent in an

ecologically sustainable way and increases in production have

to come from agricultural intensification. In the long-term

agriculture in Asia. particularly in the delta area could be

seriously affected by the "green house" effect and the

consequent rise in ocean levels.

The projections given above bring out the need for a

high rate of growth of protein availability. At present the

developing countries are net exporters of protein much of it in

the form of meat and fish. Given the ecological constraints on

meat and fish production it is essential that a growing part of

such production be available for meeting rising domestic

demands for protein. This will require appropriate changes in

production and trade policies in developed and developing

countries.
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The second component of human needs that is of crucial

importance from an environmental and developmental point of

view is the direct and indirect requirement of energy. There

is at present a large difference in per capita energy

consumption and the form in which energy is used between the

developed and developing countries. A continuation of these

differences or their elimination by a growing application of

developed country norms and patterns on a world wide scale are

both unsustainable. Energy is one area where sustainable ways

of meeting needs cannot be identified unless present patterns

of energy consumption are modified.

From the point of view of minimum needs the most urgent

problem is the energy requirement of poor households in

developing countries. At present woodfuel is the most

important energy source for 2 billion people in developing

countries. Many of whom, as already stated earlier are facing

severe scarcity. Unless counter measures are taken, by the

turn of the century, 3 billion people will suffer from a severe

or absolute scarcity of cooking fuel.16" The alleviation of

this scarcity is necessary to reduce drudgery and raise the

quality of life of these households and to preserve the

ecological base of the areas in which they live.

Energy requirements vary greatly with climate, eating

habits, housing patterns and other factors. In developed

countries the greater part of household energy use is for space

heating and personal transportation, neither of which is of

great importance for poor households in most developing

countries. The critical need here is for cooking fuel and the

minimum requirements for this purpose appear to be at the order
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of 250 kg of coal equivalent per capita. This is only a

fraction of the household energy consumption in developed

countries and the provision of this modest amount on a

sustainable and affordable basis must be a major goal of energy

policy.

Energy needs do not stop at requirements of cooking

fuel. There are other household uses of energy and, more

important, energy is needed for the processes of production.

At present the total consumption of all forms of energy is a

little over 1 tonne of coal equivalent per capita in the

developing countries. These requirements will rise with the

modernization of agriculture and with urbanization and

industrialization. The level of per capita consumption in the

developed countries is about six times as large but it is not

rising as rapidly. Can these energy requirements be met on a

sustainable basis? Later in this report it is agreed that the

rising demand for energy poses major problems of resource

exhaustion and environmental deterioration. Hence planning for

energy needs must deal not merely with the fulfilment of

minimum needs but also with the containment of excessive

demands.

The third major cluster of basic needs that is of

importance from an environmental point of view is housing.

water supply and sanitation. Deficiencies in these areas are

the most visible manifestation of environmental stress.

Improvements, particularly in water supply and sanitation, can

have wide-ranging effects on health and through that on

productivity and economic growth. Thus protected water supply

and improved sanitation could reduce greatly the incidence of

gastro-intestinal diseases, and thereby improve the absorption

of nutrition and enhance health status.
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The developed countries have, by and large, met their

basic needs for housing, protected water supply and sanitation

and the problems that remain are essentially local in

character. Since the level of population and its spatial

distribution is approaching stabilization this situation will

continue. In any case there is no real deficiency of the

resources required to tackle the problems that remain and to

upgrade standards, particularly with regard to energy use.

The situation is very different in the developing

countries. There is already a great deficiency in the

availability of housing, protected water supply and sanitation

services. These deficiencies are one of the major causes of

many communicable diseases like malaria, gastro-intestinal

infestations, cholera and typhoid. If nothing is done the

situation will worsen with the projected growth in population,

particularly in urban areas. The crucial problem lies in the

lack of resources at household, local and national level, which

can only be solved by a policy framework that relies more on

supporting community initiatives and self-help efforts and on

effective use of traditional low-cost technologies.

The point can be illustrated clearly in the case of

urban housing. A standard public housing unit for a low-income

family may cost $10 000. Assuming that such public housing

would have to be provided by the year 2000. one-third of the

existing urban households and half of all new urban households.

investment requirements for this purpose alone would amount to

$80 billion a year. For comparison the level of gross

investment in all activities is of the order of $600 billion at

present. The resources required for a comprehensive programme

of public housing for the urban poor just cannot be found and,

in practice, the standard approach can help but a small

minority of urban households. Hence available resources have

to be stretched by using them for the provision of house-sites,

water supply, sanitation and other services and relying on the
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households to build their own dwellings. Resources can be

stretched further by involving local communities more fully

even in the provision of common facilities. The urban fabric

which emerges may not match with the aesthetic preconceptions

of traditional town planning but it will provide people with a

place to live and a minimum of urban services.

What has been said about urban housing and related

service applies equally to rural housing, where self-help and

community initiatives with some state support may be the only

viable answer. Low-cost options for protection, water-supply

and sanitation are available and this makes it possible to aim

at covering the entire population of developing countries with

these facilities by the year 2000 or even before. The

fulfilment of housing and service needs in urban areas can of

course not stop at this point. As incomes and public resources

increase higher standards can be attained.

The fourth component of human needs that is closely

linked to environmental factors is the desire for good health.

The attainment of minimum standards for nutrition, housing,

water supply and sanitation will go a long way towards

improving the health status of people in developing countries.

Improvements can also be expected from the extension of primary

health care facilities, the gradual control over the incidence

of water borne and vector borne communicable diseases, the

growing emphasis on maternal and child care and other efforts

of this nature. The Commission would stress the importance of

achieving the goals already accepted in the "Health for

All"17' declaration in view of the close links between

environmental factors and health status and between health care

and development.

The Commission has chosen to focus attention on four

components of basic needs - food, energy, housing and related

services and health - because the links between these

components and environmental factors are very close. However
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human needs involve many other products and services and many

other dimensions like the need for cultural expression. These

are by no means unimportant and sustainability in its broadest

sense requires that these other needs also be fulfilled. Hence

the objective of meeting the more specific needs discussed here

has to be part of a wider objective of fulfilling human

aspirations for a just and decent life.

Conserving and Enhancing the Resource Base

The fulfilment of human needs on a sustainable basis

requires the conservation and enhancement of the natural

resources that are vital to life and essential for sustaining

the production process. The high levels of consumption that

prevail at present in the developed world, the increase in

consumption that is necessary to meet minimum standards of

consumption in developing countries and the growth in

population imply a substantial increase in the pressure on

living space, the absorptive capacity of the atmosphere, land

and water resources, forests, fossil fuels and minerals.

Sustainability requires that these pressures be anticipated and

managed at local, national and global level.

The growth in food requirements is the major factor that

has to be taken into account in anticipating and managing the

pressures on land resources. Food security requires that the

greater part of the increase in these requirements be met by

local production. Hence the crucial is the management of land

resources at local and national level. The adequacy of these

resources in relation to population is a matter for concern as

some recent studies suggest (See Box 3.3 on the Food-Population

Balance).
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In Africa a substantial area of potentially arable land

is as yet uncultivated, but with rising population this

situation will change rapidly. There are certain inherent

limitations of soil quality, water availability and climatic

variability which limit the productive potential of the land

and only 19% of the land area is free from inherent fertility

limitations. A substantial area is unusable because of

infestation by the tse-tse fly and the risks of river

blindness. In the Sahelian-Sudano regions of Africa land

resources are already under pressure from the processes of

desertification.
18/

The developing countries of Asia have little by way of

unused arable land. With rising population and the growing

requirements of living space the existing ratio of land to

people, already the lowest in the world, will decline further.

However, unlike Africa, the limitations on fertility are less

acute. The situation in Latin America is very different.

Nearly 46% of the land area of South America is potentially

arable and barely a third of that is being currently

cultivated. In Central America and Mexico about 25% of land is

arable and of this about half is being cultivated. However a

substantial part of the available but unused arable land is in

the highly populated Amazon basin. The knowledge base for

selecting land for cultivation and a framework for a systematic

and ecologically sustainable process of settlement are yet to
19/

be developed.

There is some margin of unused arable land in North

America, USSR, Australia and New Zealand.20' However this is

of limited value since the developed countries, by and large.

will not experience any pressure on land from rising food

requirements. As far as land availability is concerned the

major problems will be local pressures from the processes of

urbanisation.
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The pressures on land availability for agriculture in

the developing countries can only be managed by an increase in

land productivity. Per hectare yields in most developing

countries are well below what can be attained with known

technologies and can be raised substantially. In Asia where

there is little scope for extending the area under cultivation,

land productivity would have to rise at the rate at which

requirements are rising i.e. about 3 - 4 % per year. In Africa

and Latin America, despite the availability of unused arable

land, the need for productivity growth is as great because of

the lack of a framework for an ecologically sustainable way of

bringing additional land under cultivation.

Improvements in land productivity will relieve the

pressure on land, in terms of area requirements. But they can

lead to a different type of pressure on land and on other

natural resources. The standard technology for raising land

productivity relies heavily on the use of a limited number of

high-yielding seed varieties, the extensive use of irrigation

(in some areas) and the application of large doses of chemical

fertilisers and pesticides. These elements of the standard

technology involve risks like the loss of genetic diversity in

standing crops, salinization and alkalization of irrigated

lands, nitrate pollution of groundwaters and pesticide residues

in food. All of these risks have been experienced already in

the developed countries and in those developing countries where

the high-productivity technology has spread. Alternatives

which are ecologically more benign are available and in future

productivity growth should be based on more controlled

application of water and agro-chemicals, and a more extensive

use of organic manures and non-chemical means of pest control.

The management of land resources and the side-effects of

high-productivity technology are not separate problems. Both

of them require an agricultural policy that has ecological

eyes. This ecological orientation must be reflected in the
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orientation of agricultural research and extension, the

provision of irrigation and other infrastructure, taxes and

subsidies on inputs and outputs, reforms in land tenure,

regulations governing land and water use, controls on inputs

and other elements of agricultural policy. The objective must

be to match land use with land capability and to encourage

cultivation practices that protect and conserve land and water

resources.

97. The pressures arising from crop production will be

matched by those that arise from animal husbandry and

fisheries. If the developing countries are to attain the

protein consumption standards of the developed world, their

production of protein rich food will have to increase by a

factor of four-and-a-half by the year 2000. A part of this

will be met by vegetable protein but a substantial part will

have to come from meat, milk and fish. The ecological

constraints on increasing the cattle population are perhaps

even more acute than on crop production, particularly in Asia.

Hence here too the focus will have to be on productivity

increases through better feeding practices, selective breeding

and similar measures and a shift to meat products like pork and

poultry which are less demanding by way of land resources.

With regard to fish it would appear that the growth potential

of marine resources is limited and the best that can be hoped

for is an increase from about 75 million tonnes at present to
21/

about 100 million tonnes by the year 2000. This is

clearly insufficient to meet rising demands and an increasing

proportion of supplies will have to come from aquaculture i.e.

the deliberate production of fish and under controlled

conditions.22" In the case of animal husbandry and fishery.

as in the case of agriculture, what is required is a policy

framework where every element serves both the objective of

growth and of resource conservation.



W0320R/ND/cm/27-08-86-4

- 41 -

R-Ch. 3/Draft 4

The land used for settled agriculture is only about 10%

of the total land surface of the earth. What happens to this

land depends not merely on agricultural practices but also on

the way in which non-agricultural land is managed. From an

ecological point of view the most important component of these

other uses is the land under forest. Changes in the extent and

pattern of forest cover have wide-ranging effects on land and

water quality both inside and outside the forest area. The

escalating loss of forest cover in many parts of the world is

now a major ecological problem. On present trends the decline

in forest cover in many developing countries is large enough to

entail risks of irreversibly ecological deterioration.

The pressure on forest resources arises from a variety

of sources. One component is forest clearance for agricultural

purposes in shifting cultivation or in resettlement schemes or

in rangeland development for ranching. This type of pressure

has to be managed through an agricultural policy with

ecological eyes of the type described above. Another source of

pressure is the demand for timber and wood-pulp which has to be

managed by a forestry policy that emphasises controlled

exploitation and regeneration. The third important source of

pressure in developing countries arises from fuelwood needs not

so much of local communities who often rely on collection

rather than clear-cutting but of urban areas. This pressure

has to be met partly by fuelwood forestry schemes to meet the

needs of local communities and partly by encouraging a shift to

other fuel sources particularly in urban areas.

The resource implications of emerging energy

requirements are not limited to their impact on forests. In

fact it could be argued that the ultimate limits on economic

development at the global level are determined largely by the
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availability of energy resources and by the capacity of the

biosphere to absorb the by-products of energy use. All the

indications available at present suggest that this energy limit

may be approached far sooner than the limits imposed by other
23/

material resources.

A definitive projection of energy demands into the next

century is impossible. However the direction of development is

reasonably clear. In the developed countries the content of

economic growth is shifting towards less energy-intensive

sectors and major gains in energy efficiency have been

attained. It is plausible to suppose that despite further

increases in per capita income, per capita consumption of

energy in the developed countries can be maintained roughly

around the present level. The situation is very different in

the developing countries. The rapid increase in urbanisation

and industrialization and the growing use of motor vehicles and

energy intensive technologies will lead to an increase in per

capita consumption levels. A growing part of this increase

will have to be met by commercial sources like coal, oil,

natural gas and electricity, a tendency which will be

reinforced by shortages of traditional fuels like fuelwood and

dung.

Is this pattern of energy development sustainable? A

simple calculation suggests that it is not. Even if per capita

consumption in the developed countries stops growing altogether

and the increase in developing countries only takes them to the

1950 European level of per capita consumption over the next 40

years, requirements of commercial fuels would rise to around 21

billion tonnes of coal equivalent which is about two-and-a-half

times the present level. Even with this modest growth over 40

years, serious imbalances will start to emerge. Oil resources

could be more or less exhausted in 40 - 60 years and an "oil

crunch" would emerge by the first quarter of the next century.

Nor is it easy to see how the gap can be covered by other

sources. (See Box 3.4 on "The Energy Crunch").

WO 32 OR / ND! cm! 27-08-86-4



- 43 -

R-Ch. 3/Draft 4

There is one further difficulty with the growing use of

coal and fossil fuels. Even the "minimal" increases in

consumption that would come about with the scenario described

above would imply a nearly threefold increase in the carbon

emissions from fossil fuel burning. The likely impact of this

increase on carbon-dioxide concentrations in the atmosphere and

the consequent effects on global temperatures and sea-levels

may well be unacceptable. There is as yet no technology in

sight for avoiding these effects and, on present evidence,

restrictions on fossil fuel use may well become necessary in

the next century or before. Yet another difficulty is the

impact of fossil fuel use on air pollution locally and

regionally, though this could be reduced by the application of

technologies for reducing emissions of sulphur and nitrous

oxides.

Some of these problems of resource exhaustion, carbon

emissions and pollution can be met by increasing the use of

renewable energy sources like biomass, hydropower, solar energy

and geothermal energy. However the long-term potential of

this, as presently assessed, can at best meet the current level

of total energy demand.24" Moreover the exploitation of

renewable sources like fuelwood and hydropower can also lead to

ecological problems. Nuclear power, another alternative to

fossil fuel use, poses major environmental problems of

radioactive waste disposal and safety with a high potential for

transnational effects.

Present trends in energy consumption will clearly pose

major problems for resource conservation and environmental

management. Sustainability requires that these trends be

modified so that a growing proportion of energy requirements

are met by the sustainable exploitation of renewable energy

sources. Many of these energy sources are amenable to

decentralized development in which the evolution of energy

demand and supply can move together in step. However the
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sustainable potential of renewable sources, though large

relative to the present level of use of these sources, is

limited in relation to the potential growth in demand. Hence

the transition to a predominantly renewable energy based

economy also requires policy measures to modify the present

pattern of energy demand and the way in which it is growing.

Such steps will be required both in the developing and the

developed countries.

The processes of economic growth, urbanisation and

industrialization will lead to rising levels of energy demand

in the developing countries. But the conditions of energy

supply will be far less favourable than they were for the

developed countries at the corresponding stage of development.

it is therefore necessary that developing countries recognise

this in the policies which influence the pattern of urban

development, the location of industries, the design of housing,

the growth of transportation systems and the choice of

agricultural and industrial technology. A simple duplication

of the lifestyles and technological features of the developed

economies is neither feasible nor desirable.

The adjustments required for a more sustainable energy

future are not limited to the developing countries. The

developed countries will also have to recognise that their

patterns of energy consumption are placing a major pollution

load on the biosphere and eating into finite fossil fuel

supplies. Improvements in energy efficiency and a shift in the

focus of growth towards less energy intensive sectors have

helped to limit energy consumption. The process needs to be

pushed further and energy policy in developed countries must

aim at reducing per capita consumption and encouraging a shift

to non-polluting sources and technologies.
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The availability of non-fuel mineral resources appear to

pose fewer problems. The adequacy of these resources relative

to requirements has been examined in many studies and most

assessments do not envisage a problem until well into the next

century.25" The assessments were made before 1980 and

assumed an exponentially growing demand. However since 1980

the world consumption of most metals has remained nearly

constant, a fact which suggests that perhaps the exhaustion of

non-fuel minerals is more distant than suggested by the earlier

estimates. (See box 3.5 on "The Adequacy of Mineral

Resources).

Trend projections do not evaluate the consistency and

sustainability of current patterns of industrial development

which derive their logic from the pursuit of what could be

described as the "consumer durable society". If the level of

global consumption is defined by the average in the developed

countries then world production of petroleum and metallic

minerals would have to rise to over three times the present

level. These requirements are very large in relation to

prognosticated "resources" and clearly certain major

adjustments in the material basis for industrial production

will become unavoidable sooner or later.

The history of technological developments suggests that

such adjustments are possible. First the day of reckoning can

be postponed by greater efficiency in use and a greater effort

at recycling of materials. But more importantly the range of

materials used can be widened and substitutes for scarcer

substances developed. The modern science of materials holds

the great promise of replacing scarce metals by vastly more

abundant ceramics and glasses. In a future world of scarcity a

command over these newly emerging technologies may be a greater

source of strength than the ownership of mineral resources.
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The real issue over the foreseeable future is not of

resource exhaustion but of how the pattern of world trade in

minerals needs to be modified first to allow mineral exporters

a higher share in the value added from mineral use and second,

to improve the access of developing countries, whose material

demands will increase, to mineral supplies. The distribution

of mineral supplies across countries is very uneven and for

most metallic minerals a few countries account for the greater

part of world supplies. For historical reasons, effective

control over the exploitation and marketing of these mineral

deposits is concentrated in organizations whose primary

objective is meeting the requirements of the industrial

countries. Mineral producing developing countries have started

exercising greater national control over their natural

resources and have tried to indigenize the first stage

processing of these. The effectiveness of these policies can

be greatly strengthened by South-South cooperation which could

provide alternate outlets and channels for the flow of

processed and raw minerals between developing countries, such

an approach could strengthen national control over mineral

resources and make it easier to exploit them on a sustainable

basis.

The use of energy and materials is closely associated

with the rate of emission of pollutants into air and water

bodies. Looking ahead it would appear that the prevention and

mitigation of air and water pollution may be the most urgent

task of resource conservation before the nations of the world.

These two elements are the most essential component of life

support systems and the maintenance of certain minimum

standards of air and water quality is a crucial component of

sustainable development.



W0320R/ND/cm/27-08-86-4

- 47 - R-Ch. 3/Draft 4

Air and water quality come under pressure from a variety

of activities the more prominent of these being fertiliser and

pesticide use, the sewage load from urban areas, the burning of

fossil fuels, the consumption of certain types of chemicals and

industrial activities, particularly those involving the

treatment and transformation of basic raw materials. On

present trends, the pollution load on the biosphere can be

expected to increase very substantially from each of these

activities. In the industrial countries many of these

pollution intensive activities have reached or even exceeded

some sort of ceiling. Now the focal points of growth have

shifted to the developing world. Thus looking ahead the

greater part of the increase in fertiliser and pesticide use,

in urbanisation, in the burning of fossil fuel, in the

production and consumption of basic chemicals, paper and basic

metals will take place in the developing countries. This

increase in pollution-intensive activities will generate local

and regional air and water pollution problems unless counter

measures are built into the very design of development.

Cleaning up after the event is an expensive solution for

pollution problems even for the rich countries. Developing

countries have the option of learning from the experience of

others and can take steps to anticipate and mitigate the

pollution problems that could arise with agricultural

modernization, urbanization and industrialization. Air and

water quality is already under pressure in many cities in the

developing world and sustainability requires the immediate

implementation of measures like the establishment and

enforcement of minimum emission standards, arrangements for

monitoring of air and water quality, the promotion of low-waste

technologies, stricter controls on the introduction and use of

chemicals and synthetics and avoiding industrial concentrations

that overtax the absorptive capacity of the local environment.
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The conservation and enhancement of the resource base

for development is the critical point at which economic and

ecological considerations meet. However the case for the

conservation of nature in the broadest sense should not rest

only on the instrumental ground that it will help to promote

long-term development. With a growing population and rising

demands man's intervention in natural systems will increase and

these interventions must be designed on an ecologically

sustainable basis. But however well designed, these

interventions will simplify the complexity of nature and reduce

the diversity of animal and plant species. This diversity must

be protected partly out of a moral obligation to other living

beings and partly to foreclose as few options as possible for

future generations. Hence the conservation of resources must

extend to the protection of nature in the raw through the

establishment of biosphere reserves, protected areas, game

sanctuaries and similar measures.

Unifying Economics and Ecology

A common theme runs through run various elements of

sustainable development outlined in this chapter and the rest

of this report. This common theme is the need to integrate

economic and ecological considerations in decision making

processes. This will require a change in attitudes and

objectives and in institutional arrangements for decision

making at every level in society. These changes are the most

crucial elements in a global transition to sustainable

development.

Economic and ecological compulsions are not necessarily

opposed to each other. In many cases an ecologically sound

development policy is also better for economic development.

Policies which conserve the quality of agricultural land and

protect forests improve the long-term prospects for

agricultural development. An increase in the efficiency of
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energy and material use serves not only the ecological purpose

of resource conservation and pollution prevention but can also

help to reduce costs. An accelerated programme for fulfilling

human needs can generate conditions for more rapid economic

development.

The root causes of the conflict between environment and

ecology lie in the narrowness of objectives pursued at

enterprise, social group, national and international level.

This narrowness is the result of a variety of factors - the

pursuit of individual or group gains with little regard for the

impact on others, rigidities in the sectoral distribution of

responsibilities within public and private organizations, a

blind faith in the ability of science to find solutions,

ignorance about the distant consequences to todays decisions,

all contribute to myopic decisions. But the problem does not

lie only in narrowness of vision. Institutional inadequacies

that reinforce inequalities in consumption and access to

resources, that widen the gap between the area of impact of any

decision and the level at which it is made and that enforce

isolation where co-operation is required are also to blame.

Under normal circumstances a household or an enterprise

can be expected to conserve the resources under its control on

which its livelihood or income depends. It may not do so when

short-term pressures compel or induce it to over-exploit the

resource-base or when it lacks the means for a more optimal use

of the resources under its control. A major task of

development policy is to widen the options available for

earning a sustainable livelihood particularly in the case of

resource-poor households and areas under ecological stress.

For example, in a hilly areaa the compulsions of economics and

ecology can be combined by providing an infrastructure for the

cultivation and marketing of tree crops so as to allow farmers

the option of shifting out of grain production. Another
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example is provided by measures to protect the incomes of

primary producers against short-term price declines which may

make it less necessary for them to over-exploit their resource

base.

The widening of options available to an individual

household or enterprise can help in ensuring that the resources

under their control are used in a more sustainable fashion. It

cannot ensure that the impact on resources which are not under

their control or on the health and well-being of other

households will be taken into account. Sustainability requires

the enforcement of responsibility for the full impact of any

consumption or production decision on the shared environment of

a community and the resources, health and well-being of its

members. This will require changes in the legal framework and

in the institutional arrangements for enforcing the common

interest.

changes in the legal framework must start from the

proposition that the right to an environment adequate for

health and well-being should be a fundamental right of all

human beings. The obligation to conserve the environment and

natural resources for the benefit of present and future

generations must be recognised. These changes will place the

right to the use of public and private resources in its proper

social context and provide the justification for specific

enactments and other public policies to regulate and enforce

responsibility for all effects arising from resource use,

environmental pollution and exposure to environmental risks.

The right to discharge effluents into public water bodies and

the atmosphere, traditional rights of access to common

property, the degree of freedom with regard to resource use and

the legislation governing liability for damage caused are some

of the areas which may need to be re-examined. Each country
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should develop a comprehensive set of environmental laws and

regulations and integrate these with the other formal and

informal laws and regulations governing the use of private and

public resources.

The common interest cannot be enforced by the law

alone. It requires effective action by the community of

affected persons which can best be secured by local

participation in the decisions which affect the environment.

Local involvement is most easily secured when the control over

resources is decentralised and the authority to regulate the

use of resources is placed in the hands of those who are most

directly affected by resource degradation and environmental

stress. It must involve not merely the devolution of power

from above but also effective community control over some

individual decisions on resource use. This emphasis on local

authority can be pursued more easily when the use of resources

is based on small-scale technologies whose impact is largely

localised. Hence the common interest can be articulated more

readily in a development strategy based on local initiatives

rather than on direction from above.

The principle of participation need not be limited to

small-scale local projects. It is also relevant for larger

projects with a regional impact. Public participation can be

secured in decisions about such large projects in a variety of

ways. Public inquiries and public hearings on the

developmental and environmental impact of large-scale projects

can help greatly in drawing attention to different points of

view. Free access to relevant information and the availability

of alternative sources of technical expertise can provide an

informed basis for public discussion within and outside normal

political processes. All such approaches which expose

decision-making on major projects to public scrutiny need to be
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promoted. But more needs to be done. In certain areas, where

environmental impact is particularly high, public scrutiny of

the case for and against should become mandatory and, wherever

feasible, the decision should be subject to prior public

approval, say by referendum.

Public participation and public scrutiny based on

informed opinion can help in ensuring that the common interest

is taken into account more fully by enterprise in the public

and private sector. But it is not enough that decision-makers

in these enterprises are exposed to public pressure. The

unification of economies and ecology requires a change in

attitudes and procedures within these organizations.

Environmental concerns should not be treated as subsidiary to

some other act of goals but should be integrated fully into the

objectives that they pursue.

Commercial enterprises aim generally at some objective

like profit or market share or production maximization.

Environmental considerations will play a role in their decision

making to the extent to which they impinge directly in their

primary objectives or are required to be taken into account by

law or regulation. The effectiveness of this mechanism can be

greatly enhanced if environmental factors are built into all

the instruments of public policy that affect these

enterprises. Environmental regulation of commercial enterprise

must move beyond the usual menu of safety regulations. zoning

laws and pollution control enactments and environmental

objectives must be built into taxation, prior approval

procedures for investment and technology choice, foreign trade

incentives. etc.
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The broadening of environmental policy will require

major changes in the manner in which economic and social

development policies are formulated and implemented in

government. Environmental factors must be taken into account

in the design of projects, programmes, policies and plans.

This will require changes in the methodology of development

planning, policy analysis and project evaluation. Thus plans

and planning models must pay as much attention to the stocks of

resources as they do to flows of income and production and they

should be built up from ecologically oriented area level

plans. The framework for the analysis of taxation,

administered prices, credit controls and similar measures must

take explicit account of long-term ecological impact.

Environmental impact assessment must be broadened into

sustainability assessment and integrated fully into

cost-benefit analysis and other methods of project evaluation.

All of these changes would be facilitated if the environment is

not seen as the responsibility of some separate departments but

as a common responsibility of all departments dealing with

economic and social development.

The integration of economic and ecological factors in

decision-making systems within countries has to be matched by a

similar integration at the international level. With the

growth in fuel and material use direct physical linkages

between the ecosystems of different countries will increase as

is already evident in the global impact of the accumulation of

greenhouse gases or ozone layer depletion, in the regional

scale of acidification through air pollution and in the need

for a regional approach in the management of shared rivers and

seas. Economic interactions through trade, finance, investment

and travel can also be expected to grow and thereby heighten

the economic and ecological interdependence between countries.

Hence in the future, even more so than at present, the

unification of economies and ecology in international relations

is necessary for the pursuit of sustainable development.
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The principal changes required in international

relations are very similar to the changes in domestic decision

making systems discussed earlier. At the international level.

as at the national level, a major task is to widen the options

available for sustainable development particularly in poor and

ecologically disadvantaged areas. In the short to medium term

this requires international action to resolve the debt crisis

in a manner that permits sustainable growth and development, a

substantial increase in the flow of development finance,

measures to stabilize the foreign exchange earnings of low

income primary product exporters and assistance in raising food

production quickly in food deficit countries. These measures

will help to stop the deterioration in economic and social

conditions. Moving beyond this to a widening of options for

sustainable growth will require international action on market

access, technology transfer and international finance aimed at

helping developed countries to strengthen national control over

natural resources, diversify their economic and trade base and

built up self-reliance with regard to technology and finance.

A widening of options will allow developing countries to pay

more systematic attention to the fulfilment of basic needs, the

conservation and enhancement of their natural resources and the

prevention of pollution.

An increase in national capabilities for self-reliant

and sustainable development is not enough. The growth of

ecological interdependence between nations requires the

effective articulation of the common interest of a group of

countries in their regional environment or of all countries in

the global environment. Looking ahead at the next century

6regional and international cooperation is essential for

managing the transnational dimension of a variety of problems,

some of which are the following:
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- the accumulation of greenhouse gases

air pollution and its impact on acidification

- the management of large scale hazards e.g. from

radioactive wastes

- the equitable management of global commons like

Antartica, the high seas and outer space

- the regulation of the use made of shared lakes, rivers

and seas

- the processes of desertification

- tropical deforestation and the loss of species

- the conservation and protection of endangered species

and biomes

The basis for regional and international cooperation has

to be provided by the development of an international law on

these matters and effective procedures and institutions for

implementing this. The Law of the Sea, agreements relating to

some international water bodies, the acceptance of targets for

reduced sulphur emissions by some developed countries, the

international convention on endangered species are examples.

perhaps imperfect in parts, of such an approach. These

examples need to be extended so that by the beginning of the

next century effective international agreements and an

international legal framework are in position to regulate

national action on all matters where there is a direct

transnational impact on natural resources or the environment.

In international relations as in domestic policy.

environmental objectives cannot be pursued separately from

other objectives. The unification of economics and ecology in

international relations will proceed for more easily if

environmental factors are integrated into the objectives

pursued by regional and international organizations like the

multilateral development banks and financial organizations,

(e.g. World Bank and IMF) the agencies involved in trade

negotiations, (e.g. GATT and UNCTAD) and specialized agencies

W03 20R/ND/ cm/27-08-8 6-4
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which deal with specific sectors (e.g. FAO. UNIDO, WHO). The

basic principles of sustainable development must be reflected

in the terms of reference for international negotiations on

economic and social matters (e.g. multilateral trade

negotiations, commodity agreements) and in the mandates of

regional and international bodies.

132. In the final analysis the unification of economics and

ecology depends on a broadening of attitudes and a greater

understanding of ecological interconnections amongst decision

makers in commercial enterprises, local bodies,, national

governments and international organizations. When this happens

sustainable development will seem as natural an objective of

economic policy as economic growth does at present.
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BOX 3.1

GROWTH, REDISTRIBUTION AND POVERTY

Poverty is generally defined in terms of a critical

level of income below which a household cannot afford the basic

necessities of life. The percentage of the population that is

below the poverty line will depend on per capita national

income and the manner in which it is distributed across

different income classes. From the point of view of

sustainable development what matters is how quickly absolute

poverty can be eliminated in the developing countries. The

answer to this question will of course vary from country to

country but much can be learnt by examining a standardized and

typical case.

We consider a hypothetical country where, at present,

50% of the population lives below the poverty line and where

the distribution of household incomes is as follows:

20%

W03 20R/ND/cm/27-08-86-4

On the assumptions made here the poverty line would be

roughly 70% of the average household income. The situation

described here is a fair representation of the situation in

most low-income developing countries.

In the case that is being described, if the income

distribution were to remain unchanged, per capita national

income would have to double before the poverty ratio comes down

from 50% to 10%. If income were to be redistributed in favour

of the poor

The top

The next 20% have 20%

The next 20% have 14%

The next 20% have 9%

and the bottom 20% have 7%
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this reduction could occur somewhat sooner. In order to get

some idea of the magnitudes involved we consider two levels of

redistribution. In the first. 10% of the incremental income of

the richest 20% of the population is redistributed equally to

the others. In the second the proportion of income

redistributed is raised from 10% to 25%.

The assumptions about redistribution reflect three

judgements. First, in most situations, redistributive policies

can only operate on increases in income. Second. in low-income

developing countries the surplus which can be skimmed off for

redistribution is available only at the very top of the income

distribution. Third. that redistributive policies cannot be so

precisely targeted that they deliver benefits only to those who

are below the poverty line and some of the benefits will accrue

to those who are just a little above it.

With these assumptions the number of years required to

bring the poverty ratio down from 50% to 10% is given below:

W0320R/ND/cm/27-08--86-4
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NUMBER OF YEARS TO REDUCE POVERTY RATIO FROM 50% TO 10%

Per capita national income growth

No redistribution

10% of top quintile

incremental income

red is t r i but ed

25% of top quintile

incremental income

redistributed

6. The main point worth noting about these results is that

with per capita national income growing only at 1% per year the

time frame for the elimination of absolute poverty would

stretch well into the next century. If however the aim is to

ensure that the world is well on its way towards sustainable

development by the beginning of the next century it is

necessary to aim at a minimum of 3% per capita national income

growth to pursue vigorous redistributive policies.

W0320R/ND/cm/27-08-86-4

1% 2% 3%

70 36 24

60 31 21

51 26 18
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BOX 3.2

POPULAT ION FORECASTS

Forecasts of global population and its regional

distribution have been made by many agencies. All the standard

forecasts assume that fertility rates would drop to replacement

levels in all parts of the world before the middle of the next

century. Population growth would continue for some more time

because of the increase in the number of women in the

reproductive age group. However, in due course all parts of

the world are expected to reach a stage of zero population

growth. The hypothetical size of stationary population is

expected to be around 10 billion in U.N. forecasts.

Forecasting population growth over very long periods is

subject to great uncertainty and the figures given should only

be treated as a broad indication of trends. For the purposes

of this report a preliminary version of the U.N. assessment of

1984 has been used. The forecasts in this assessment are as

follows:
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Global Population Forecast

The forecasts for various sub-regions are as follows:

Regional Population Forecasts

(millions)

1985 2025

W0320R/ND/cm/27-08-8 6-4

Rural Urban Total Rural Urban Total

More developed regions

North America 69 195 264 78 267 345

Europe 140 352 492 107 417 524

USSR 96 183 279 95 273 368

Others 31 109 140 29 130 159

Less developed regions

Africa 390 165 555 723 894 1617

Latin America 126 279 405 122 657 779

China 841 219 1060 830 645 1475

India 565 194 759 571 658 1229

Other Asia & Oceania 597 288 885 718 992 1710

1985
(millions)
2000 2025

More developed regions* 1174 1277 1396

Less developed regions* 3663 4845 6809

World total 4837 6122 8206
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BOX 3.3

THE FOOD-POPULATION BALANCE

The potential population supporting capacity of land in the

developing countries has been assessed in a joint study by the FAO
26/and the International Institute for Applied Systems Analysis.

In this study data on soil and land characteristics were combined

with climatic data to calculate the potential yield of major crops.

select the optimum crop and drive the overall potential for calorie

production. Three level of calorie-potential were calculated: one

at a low level of technology with no fertilizer or chemicals,

traditional crop varieties and no soil conservation, the second at

an intermediate level where the most productive crop mix is 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

supporting capacity was determined by dividing the total calorie

production by a minimum per capita intake level. This population

support capacity was compared with the medium-variant U.N.

population projections.

The results of the study show that the 117 developing

countries covered in the study, taken together, can produce total

enough food to feed one-and-a-half times their projected population

in the year 2000. even at a low level of technology. However the

picture is less hopeful when the comparison is made separately for

each country. At a low level of technology 64 countries with a

population of around 1.1 billion lack the resources to feed their

population. The situation is rather different at intermediate and

high levels of technology. With the use of most advanced methods

the number of countries where food production potential would fall

short of requirements comes down to 19 with a total population of



rangelands and marine source the total 'potentiaP' is placed at 8000

million tonnes of grain equivalent.

How many people can this sustain? The present global average

consumption plant energy for food, seed and animal feed amounts to

about 6000 calories with a range amongst countries of 3000-15000

depending on the importance of meat consumption. On the basis of

the present global average the potential production could sustain a

little over 11 billion people. If the average consumption rises

substantially say to 9000 calories the population carrying capacity

of the earth come down to 7.5 billion. These figures could be

substantially higher if the area under food production and the

productivity of 3 billion hectares of permanent pastures can be

increased on a sustainable basis. However, the figures do suggest

that meeting the food need of an ultimate world population of around

10 billion will require some changes in food habits, particularly

with regard to meat consumption and the complete transformation of

low yield traditional agriculture into high-yield modern agriculture.
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100 million. Most of these are high-income West Asian countries and

some small island states. Many of these countries have the capacity

to earn enough foreign exchange to import their food requirements.

In the others the real issue therefore is the modernisation of

agriculture on a sustainable basis.

Some studies have assessed the "theoretical" potential for

global food production. One study27' assumes that the area under

food production can be around 1.5 billion hectares (which is close

to the current level) and that average yields could go up to 5

tonnes of grain equivalent (as against the present average of 2

tonnes of grain equivalent). Allowing for some production from
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BOX 3.4

THE ENERGY CRUNCH

The nature of the energy problems that can emerge in the next

century with present patterns of energy use can be shown with a

simple calculation of energy requirements. These calculations do

not purport to indicate what will happen. They only illustrate the

implications of what could be considered minimal increases in energy

requirements.

The analysis is restricted to what are described as

commercial sources of energy viz, coal, oil, natural gas,

electricity. Energy requirements are calculated on the assumption

that per capita consumption of commercial energy in the developed

countries would remain at the present level of 5.6 tonnes of coal

equivalent.28" This implies gains in energy efficiency, measured

as the ratio of energy consumption to GD?. equal to the rate of per

capita income growth. In the developing countries the calculations

assume that the level of per capita consumption of commercial energy

would rise from the current level of about 0.5 tonnes of coal

equivalent29' to 2.0 tonnes of coal equivalent by 2025. The

latter level is equal to the per capita consumption in Europe in

1950 and below the level that prevailed in North America in the

19206. The projected level of consumption in the developing

countries implies a rate of growth of per capita consumption of 3.5%

per year and, given the expected rate of population growth, an

overall rate of growth of 5.5% falling to below 5% by 2025.

With these assumptions the level of consumption in 2025 would

be about 21 billion tonnes of coal equivalent, which is about

two-and-a-half times the present level. The cumulative consumption

over the next 40 years would amount to about 540 billion tones of

coal equivalent.



- 65 -

R-Ch. 3/Draft 4

Are the fossil fuel resources required to sustain this

consumption available? At present around 40 per cent of

commercial energy consumption is in the form of liquid fuels.

Assuming that urbanisation and the widening ownership of motor

vehicles will maintain the ratio at this level, the world will

require around 1000 billion barrels of oil over the next 40

years. The level of reserves at present is around 700 billion

barrels and the range of guesses on what remains to be found is

from 350 to 1150 billion barrels.30" At the lower limit all

the oil available would be used up completely in the next 40

years and at the upper limit this could be stretched by another

couple of decades. Even if the absolute level of oil

consumption is maintained at the present level, proven and

prognosticated reserve of oil would not last more than 90 years

or so.

In principle the "oil crunch" can be postponed by a

shift towards natural gas, coal, nuclear power and a variety of

renewable energy sources. Proven reserves of natural gas are

of the same order as the reserves of crude oil and an increase

in the current rate of use could at best postpone the oil

crunch by a decade or so. The rate at which nuclear power can

be developed is limited by high costs and public concern about

the problem of waste disposal and hazard management.

The volume of coal resources is vast and can last for

many centuries. Does the answer then lie in a shift towards

coal? Assuming, for the sake of agreement, that oil and gas

consumption in 2025 can be kept at the current level and the

balance of fossil fuel requirements met from coal, the required

level of coal production in that year would be around 15

billion tonnes, which is more than five times the current

level. Cumulative production over the next 40 years would be

of the order of 300 billion tonnes. There are two points worth

noting about this possibility. The first is whether an

increase is feasible. Though coal resources are large the

W0320R/ND/cm/27-08-86-4
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amounts that are accessible in proven deposits which can be

exploited over the next 20 years or so is only 400 billion

tonnes.31' Thus the scenario calls for a very intensive

exploitation of existing mines and a major effort at the

development of new mines both of which may be difficult given

the high level of development costs and environmental impact of

coal mining. The second point relates to the impact on carbon

emissions from fossil fuel burning. The scenario implies a

threefold increase relative to present levels. The impact that

this could have on the concentration of "greenhouse" gases may

well be unacceptable.

7. Renewable sources are the most acceptable from an

ecological point of view. Including fuelwood, the current rate

of use is of the order of 2 billion tonnes of coal equivalent

mainly in the form of hydropower. The long-term potential, is

of the order of 11 billion tonnes of coal equivalent. This

must be compared with the calculation of "minimal" requirements

of 21 billion tonnes of coal equivalent given above. Hence

even the full development of renewable energy sources would

still require the continued use of fossil fuels and nuclear

power if the level of demand grows as projected in these

calculations.
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BOX 3.5

THE ADEQUACY OF MINERAL RESOURCES

Mineral reserves are by and large, proven and

established only when demand conditions warrant it since

detailed exploitation is expensive and undertaken only when the

need for the resource is recognized. Hence geologists have

developed the wider concept of "resources" which covers

prognosticated estimates of reserves which could be established

in future with sufficient exploration. In the limit the figure

for "resources" could include the entire amount of the element

in the earth crust, what geologists call 'crustal abundance'

But this is unrealistic since minerals have to be present in

some minimum concentration for it to be geochemically possible

to extract the element of interior and, more important, for it

to be economically worthwhile to do so. A narrower concept of

"resources" would take this into account.

The global 2000 Report to the President provides some

tentative estimates of the resource potential defined as

discovered and undiscovered deposits that could be exploited

economically.32" In the table below these figures are

reported as rounded multiples of the 1980 level of

production,33" which in most cases is close to the peak level

of production up to now:

W0320R/ND/cm/27-08-86-4
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Recoverable Resources
Level Potential as multiple
of of 1980 level of

Production in 1980 consumption
(million tonnes)

These figures suggests that problems of reserve adequacy

should not arise for many centuries for metals like iron and

aluminium. They could arise for some other metals late in the 21st

century unless recycling slows down the growth in demand for the

virgin metal.

W0320R/ND/cm/27-08--86-4

Iron 519.6 3,900

Aluminium 19.1 100.000

Copper 7.7 270

Lead 3.4 160

Zinc 6.0 570

Tin 0.2 275

Nickel 0.8 3.320

Manganese 26.4 1,590

Chromium 9.5 340
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