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Population, environment and development 1/

The problem.-

In its basic dimensions, the problem is that of access
to the resources and material base, including water, land.
food, energy, and minerals, necessary for the development
of a particular social unit consisting of a given
population number at a given standard of living. The
subject has been on the agenda of national and
international organizations for more than a decade, but it
seems to have defied the attempts to delimit and tackle it
firmly in theoretical, methodological, operational and
policy terms.

In the year 1 of our era, the population of the world
stood around 300 million inhabitants and it took 1500
years to see it double. By the middle of the 18th century
and coinciding with the initiation of the industrial
revolution population started to grow constantly and
notoriously and it took 150 years to witness another
doubling, which meant a population of 1700 million around
1900. During the XXth century, population growth
continued to accelerate particularly in the last few
decades, when from 2500 million in 1950 it almost doubled
again reaching 4800 million at the beginning of the 805.
Although birth rates are diminishing, projections point
towards a population of 9800 million by 2050 and
stabilization in 2150 at around 11000 million inhabitants
(Annex' 1).

The rate of population increase, particularly during
the last decades, has brought the issue to the forefront
of international discussion. In the past at different
junctures in history, increases in population were
resolved (or sorted themselves out) through a variety of
changes including wars, societal collapse, famines,
ecosystem change, massive migrations, subjugation of far
away places to the dominators' own needs, but also by
virtue of technological and scientific innovation and
breakthroughs, social organization and change and
increasing international trade and specialization.

Today the issue has assumed new dimensions as some of
the traditional ways of coping are no longer acceptable or
feasible under normal conditions and there are important
elements that complicate the situation even further:

- an extremely uneven access to resources by
different groups of the population (both within
nations and between nations) (Annex 2).



explosive and diversifying demands of the consumer
society, (industrialized countries and the wealthy
elites of some developing countries) which have an
increasing and ever more varied capacity to impact
negatively the environment and the natural resource
base through increased pressure over resources and
even sometimes, through unreasonable wasteful
patterns of utilization; all of which has global
repercussions;

- the accelerated development of varied technologies
which have an increasing destructive impact on the
natural resource base and the fact that they have
been and continue to be widely used without real
attempts to upgrade, improve or change them for
environmental reasons. Technological innovation
leading to environmentally sound technologies lags
behind requirements.

5. In brief, given the facts, the problems regarding
environment and population that present day civilization
faces can be stated as follow:

from an ecological point of view, the biosphere -
as any ecosystem - can accept changes in its
structure up to a certain limit; therefore even
though, as we shall see, the carrying capacity
(Annex 3) can be improved enormously, it would be
unrealistic to believe in the sustainability of an
indefinite increase in population;

- although an overall conflict between population
numbers and resource availability and production
has not occurred nor is likely to occur in the near
future, at the global level, there ce lcalities
and/or regions which are getting into the situation
where their population growth is outstriping their
ability to provide enough food to feed their people
and where poverty prevents poor people from buying
food on the markets;

- some nations and/or regions of the world have the
capacity to provide resources to satisfy the needs
of their own population and that of others, (even
to utilize in a wasteful manner varying amounts of
their resources), whilst other nations and regions
undergo progressive underdevelopment with its
spiral of pervasive poverty, deteriorating
environments, rising mortality rates through
starvation and rising fertility rates to compensate
for rising mortality rates. This is basically due
to internationally prevalent patterns of
development which are characterized by internal



- factors such as the inadequate distribution of
income and wealth and external factors related to
the characteristics of international economic
relations such as commodity prices, trade and aid
patterns, access to technology and others.
Population growth in itself, is not the determining
factor nor the sole factor in the dynamic process,
although it can become a very relevant one.

6. There are several current interpretations and
positions in relation to possible actions that can be
taken vis-à-vis the problematique:

* some believe that a combination of socioeconomic
and technological policies directed at increasing
the carrying capacity with population policies
directed at lowering fertility rates, is required
to prevent appearance of imbalances in the
population, environment relationships;

* others believe that the more people, the more
brains available to solve the problems creatively
and the more hands to do the required work;

* some based on religious dogma, find it difficult to
accept most systems of birth control;

* there are those who have never ending faith in the
possibilities of solving the problems through
technological innovations;

* the prevalent position in the last decades has been
that the fertility rate must be decreased by all
means thereby solving the basic problems of poverty
and environmental degradation.

Analytic Considerations

8. Population (Annex 4).- The accelerated rate of
increase of population has been pointed out. Since the
Bucharest Conference in 1974 the world population has
grown from 4 billion to 4.8 billion, or roughly by 20%.
Nevertheless, it is estimated that between 1975 and 1985.
the annual rate of growth of the world population has
declined from 2.0% to 1.7%. Declines occurred both in the
developed as well as in the developing countries. Among
the latter, the decline observed in China is the most
significant: from 2.4% to 1.2% per year. If China is
excluded, the decline in therate of growth of LDC's is far
less significant: from 2.5% to 2.4% per year. This is due
to the fact that the fertility decline in LDC's excluding
China was almost offset by a corresponding declining
mortality (Annex 5).
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The decline in the rate of growth of the world
population is noteworthy from a historical perspective.
However, this deceleration is at present a very slow
process and is expected to be even slower in the near
future. Though absolute population numbers will continue
to increase for several decades, the issue now is how
quickly the rate of increase can be slowed down and how
individual countries (and the international community) are
to cope with continued growth in the meantime.

We have mentioned earlier some projections referring
to the demographic future. Even allowing for some error,
it seems likely that world population would stabilize
around the year 2150. having increased from almost 4.8
billion at present to around 1]. billion. The population
of today's developed countries would grow from about 1.2
billion today to 1.4 billion, while those of L,DC's from
3.6 to 8.4 billion. It is clear that future population
increases will be concentrated in what are now the poorer
areas of the globe. Some of the critical assumptions at
the base of these projections are that the declining
mortality will, continue until life expectancy of about 80
years is reached. and that fertility will decline to
replacement level in developed countries by the year 2010
and in developing countries, between the years 2005 and
2045. The latter depending on recent mortality levels,
fertility trends, and family planning efforts. (In those
several developed countries in which fertility is now
below replacement level it is assumed to rise and then
stabilize at replacement)2

Carryinq capacity.- A study recently published by
UNESCO carries a definition of the term which is
qualitatively different from the concept borrowed and
transported from the natural sciences. It reads:
"Carrying capacity is defined as that population, at any
moment in time, which can be indefinitely sustained at a
given standard of living. It is not a threshold, and can
be enhanced by appropriate national development using
physical and human resources. Socio-cultural factors can
both enhance and diminish carrying capacity." This
definition implies flexibility and the transformation and
adaptation of the environment and the natural resource
base assuming a dynamic and progressive development
scenario. Recently also, the concept "social carrying
capacity" ha8 been used to refer to the great variation in
social relations and to the viability of different
organizational forms that human beings have used to relate
to the natural endowment and resource base. These, as can
be appreciated in the course of history, have had varying
degrees of success.
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Social Organization as the Mediator of Environment and
Population. A review of past experiences, will show that
those countries that responded to major urges of
population pressures by innovating the structure, for
example, of property rights, became economically
ascendant; those that failed or sought to protect the
existing social structure and the established property
rights, fell behind and their populations became more
vulnerable to physical scarcities. The relationship
between population and environmental factors is not a
direct one, nor a simple one, but is mediated by social
institutions.

A careful consideration and analysis of a set of
publications that is emerging on what we may call
ecological history, clearly show that the relationship
between environmental conditioning factors and society has
changed fundamentally over the course of human history. It
shows in addition, that this transformation has occurred
unevenly across societies. It demonstrates that these
differences among societies are accounted for, not only by
physical parameters but by social (and institutional)
factors. It is the society, i.e. the social structures and
the social relations, rather than the population per se or
its size, that interact with and transform the natural
resource base and environment through the development
process. Indeed, such factors as levels of development,
patterns of production and consumption, food and
agricultural systems, means of production and levels of
technological development, concentration of population.
organizational skills and managerial strategies, cultural
prescriptions, belonging to different social classes and
income groups. etc.. play a crucial role in determining
the nature of the interrelationships in a given setting
and at a given time.

There has been a tendency to ignore the role of
international economic relations, including its historical
and colonial roots and the fundamental role of North-South
divisions in shaping the relationship between population.
environment and development situations nationally and
internationally. This is one more example of how the
social mediation of the relationship between population
and environment is frequently forgotten or played down.
For example, regarding resource distribution and access.
it has been a classical belief that gaining control over
or securing access to adequate supplies of essential raw
materials is a necessary condition of becoming and
remaining a great power. Consistent with this belief the
nations that have the power, have exerted influence on
those that have not, notwithstanding the distortions
caused to latters production and consumption patterns.
and regardless of the needs of the indigenous populations
and those of its natural environment. In many places in the
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world where the relationships between population,
environment and development are unbalanced and show signs
of strain, the international or the "trananational
connection" is one of the key variables ("independent" as
far as the local people are concerned, who can do little
if anything to modify it and one of the determinants of
what happens locally or what could be done locally to
improve a situation) Therefore, the analysts and
consideration of this subject and particularly the
suggestions for action directed at changing the status
quo, should by all means consider this aspect.

Interdependence and Inter-Connectedness.- In studying
and in taking action to influence the relationships
between population, environment and development, it is of
great importance to consider that there are phenomena at
several different levels which are connected and
interdependent. The connections between ecosystems in the
biosphere through several natural channels provide one of
the paths for the linkages between different levels. The
social political and economic interdependence provide yet
other important possibilities for linkages and interaction.

Let us take a concrete form of resource and
environment utilization at a given place (e.g. a
development project establishing a medium size
agroindustry in a rural setting). It generates specific
effects on the local population dynamics (through changes
in migration, income, subsistance strategies and birth
rates), the environment and the natural resources, and
therefore on the relationships between population.
environment and development. A development project of
this kind is usually induced to by a policy, or a set of
policies at the national level, including financial
incentives and technological support intc'nded to stimulate
production of given agricultural products for export
and/or for national use. Obviously what transpires at
this level has impacts on the population dynamics, the
environment in a number of places within the country, and
in many instances depending on the nature and role of the
country in the world economy outside.

A policy at the national level is not usually
autonomous or autartic and is affected or can be explained
by what transpires at the international level, thus, for
example, the conditions of the international agricultural
commodities market and the foreign debt requirements can
be of critical importance in determining policies
implemented nationally: the occurrences and phenomena at
this level, have important effects on the population
dynamics environment and resources around the world. The
dynamic interaction of the systems that interest us, is
different from one level to the other. We have to keep
in mind that with so many intervening layers the
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phenomena at. for example the local level, may be caused
by interactions which, because they are occurring at other
levels, are not perceived by those that are at the end of
the causal chain in charge of undertaking given concrete
action. Unfortunately, there is no chance of successful
action at that level, unless some action is taken and
changes occur at another level.

Relevant experience. -

18. An important amount of experiences on population
change has been accumulating over the past decade. It
underscores, in developing countries, the strong link
between fertility decline and the general level of
socio-economic development. Differences in fertility
among and within countries are related, less to income per
person than to life expectancy, female illiteracy and the
income of poorer groups3.(Annexes 6 and 7). According
to World Bank documents, it has been almost two decades
since the peak of population growth in developing
countries was passed. But the turn around to slower growth
has been slow and has not occurred everywhere. Two
decades after the turn around, the slow pace of change and
its uneven incidents, point more than ever to rapid
population growth as a central development concern. For
the next five or six decades, the problem goes beyond one
of global resources and their relationship with population
numbers and it does not seem easily amenable to
technological fixes. It is a mismatch between population
and income producing ability, a mismatch that leaves many
of the world's people in a vicious circle of poverty and
high fertility. All the experience shows that the
progress in economic development by itself generates new
signals that decrease the rate of population growth.

20. In the early seventies a pronounced international
concern with the world food problem arose. The so-called
food crisis has been and still is a matter of intense
international concern, emphasized as it is, by recent
developments in Africa. The 1972 World Food Conference
offered a diagnosis which has remained very much the
official explanation of the problem. It regarded the
crisis as no more than a reflection of the problem created
by an imbalance between food production and population
expansion (Annex 8 and 9). Consistently with this
diagnosis, actions directed towards the erradication of
malnutrition and famine from the world have been centered
on an attempt to achieve a decline in the rate of growth
of the population.



21. The official explanation is that malnutrition in some
groups of the population, in those developing countries
that have food problems. is basically due to the fact that
population is growing more quickly than local food
production. Therefore, developing countries become net
food importers and depend for their subsistance on exports
(aid) from industrialized countries. This implies that
the level of grain stocks of the major exporting countries
has a direct bearing on world food security. Finally,
natural disasters such as droughts have been considered
sufficient direct causes of the famines that have affected
some regions of the world from time to time.

22.These assertions have been challenged lately by several
studies of what has happened in Africa and other Third
World countries (Annex 10. 11 and 12). A careful analysis
of the statistics on food production at world level, do
not show a disaster back in the 19708 or presently.
Natural phenomena, such as changes in the climate and
drought of the same magnitude or worse, have occurred
before without having the impacts on human beings which
are now being suffered. Data seems to point towards
characteristics of international economic relations
(trade, pricing, distribution, transport, etc.) as an
alternative explanation for the fact that while some
people starve in some places, others have abundant food in
other locations (food is even sometimes thrown away in
some places).

23. Although it seems that rapid population growth in
itself is not the explanation for poverty, famine and
other social disasters, it surely makes adjustment more
difficult. One can say that population growth would not
be a problem if economic and social adjustment could be
made fast enough, if the carrying capcity of ecosystems
could be changed rapidly through technical and social
changes. The world development report of 1984 published
by the World Bank contains the following statements "no
one would argue that slower population growth alone will
ensure progress; poorer economic growth, poverty and
inequality can persist independently of population
change"... "This report has shown that economic and social
progress helps slow population growth; but it has also
emphasized that rapid population growth hampers economic
development. It is therefore imperative that governments
act simultaneously on both fronts"4 (Annex 13).

W0].02g/vs/gq. 7. 6.
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Policy Options

24.Generai. characteristics of policy options. As shown,
the issue at stake is really a complex system of
interacting systems which challenges traditional
approaches used by scientists, decision makers and
politicians. It is fundamental to aim towards an
integrated understanding of the complex web of intervening
variables without missing the diversity of concrete
situations. Therefore, policy options open to prevent or
improve imbalances in the population, environment.
development equation should have the following
characteristics in order to achieve the desired results:

policies should be formulated and implemented to be
applied in different spatial scenarios in order to
tackle the characteristic diversity and singularity of
the specific situation Space can be broken down in
different ways e.g. global, regional, national and
local. As we go from the more general to the more
specific scenario, the diversity and therefore the
heterogeneity of the interacting components is seen
more clearly and should therefore be taken into
account for action. This implies differences, for
example, in types of settlements, types of productive
processes, income, cultural patterns, environmental
degradation, birth and death rates, etc. Conclusions
stemming from one level do not generally apply to the
others;

policies should have components with foreseeable
effects at different time horizons or, there should be
different policies for the different time spans that
have to be considered, i.e. short - medium - long -
very long. Time horizons must be expanded. Classical
formulations in economic planning do not normally go
beyond ten years which is considered the long term and
in our case we need several decades, and even
sometimes, up to centuries, to evaluate impacts of
actions taken today. This is so because the effects
of the decisions taken or foregone at present may not
fully materialize until well into the future and it
may take equally long to reverse such effects if it
becomes necessary;

C) policies should be formulated with the clear
realization - and hopefully the necessary information
basis - that interlinkages between different levels of
intervening phenomena (natural and social) frequently
determine the success or failure of action at a
specific level. Sometimes it will be necessary to
take action at the international level in order to
achieve results with some policies applied at the
local or national level and the same is true in the
opposite direction.

W0102g/vs/gq.7.6.
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The population, environment and development issue and
its solutions revolve basically around possible changes in
the following formula:

CC SR CC = Carrying capacity
p P = Population members

SR = Social relations

The characteristics of social relations (SR) - which
imply also different social structures - relate both to
the numerator and to the denominator of the relationship
shown above and also to the characteristics of the
interrelations between both. It is difficult to envisage
successful changes of the carrying capacity without
changes in the social relations within the communities,
that would enable them to use the land, carry out work and
productive activities in different ways. The same is true
of population policies: social changes are necessary to
make them successful in diminishing the fertility rates.
At the same time if a correct dynamic diagnosis of the
kind of interrelations between population and the carrying
capacity of the environment, in a specific time and place
are needed (as they are to take adequate action to
influence them), it is clear that there are differences
depending on the social structure and relations in that
same time and place.

The basic policy options are, therefore:

* refrain from action and allow natural regulatory
mechanisms to correct imbalances and problems

or
* effect social changes that may allow both for

successful implementation of population policies
(achievement of replactent level fertility rates)
and sustainable increases of the carrying capacity.

If the latter is chosen, it has to be kept in mind
that the concrete combination of the desirable social,
population and carrying capacity changes, will be
determined by the dynamic characteristics of the
interrelations in the specific place and time under
consideration.

27.Supportjng policy options. There are many policy
options that relate to the basic one and would have to be
implemented, to solve the problems. An attempt is made
at grouping them according to the closer relationship they
may have to the elements of the formula presented
earlier. It should be noted that in many cases, the
options cited, beg the question of "how". This question
is crucial. It goes beyond the scope of the present
paper; but it is a question to which the Commission will
retain in considering the other subjects on its agenda.

W0102g/vs/gq .7.6.



Those related to all three:

* formulation of clear explanatory conceptual
frameworks for policy and decision makers which
have to be consistent across the borders of
disciplines and traditional sectors, (it is
important to consider that there may be different
and alternative conceptual frameworks but that it
is indispensable to count on a coherent set of
dynamic explanations to guide action);

* channel additional resources and manpower into
studies on population/environment and development
particularly into already identified gaps in
knowledge and critical areas (e.g. methods of
tackling complex systemic issues);

* map and evaluate critical population/environment
and development problem areas in the world;

* create a quantitative data base which is of
relevance to population/environment and development
interrelationships;

* create handbooks and booklets on environmental
management with knowledge easily accesible and
understandable by those who are not scientists;

* reform education, at all levels to include the
basic knowledge and experience on environment,
population and development;

Those related to population

* stimulate governments to formulate clear and
implement a oulation policy based on the cultural
and economic situation that prevails within their
country;

* undertake special programmes to make women aware of
the population, environment, development
relationships as they have a particularly important
role in the education of the new generations and
therefore in the creation of fundamental habits and
traits;

* reinforce and develope health policies to decrease
mortality rates, particularly infantile mortality
rates;

* family planning programmes, contraception and other
means to reduce birth rates, where necessary;

* formulate and implement policies to improve
population distribution.

W0102g/vs/gq .7.6.
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* introduce incentives and disincentives as
additional ways of encouraging parents to have
fewer children, where necessary;

* and others.

Those related to changes in carrying capacity:

* promote rural development and sustainable
agriculture;

* increase research and development on resource
saving methods and technologies for urban and rural
development;

* introduce measures to develop and promote
technological innovation oriented towards
sustainable development;

* promote the upgrading of indigenous capacities and
knowledge with inputs from science and technology;

* and others.

Those related to changes in social relations:

* promote changes in international economic relations
that would further sustainable forms of development
in all regions (this refers to a set of different
policy options that would have to be taken,
basically, by multilateral agreement);

* increase the rate of economic growth and
development in specific places or countries (this
implies policy chaes a the local, national and
sometimes international levels and therefore it
refers to a cluster of policy options, some
mentioned in the following lines):

* recaste the traditional criteria and rationales
which guide public and private decision-making
concerning investment and development;

* examine measures to guide communication techniques
and education directed at important changes in
attitudes and wasteful consumption patterns;

* strenghten measures to increase public health
(clean water, sanitation. etc.);

* increase literacy and levels of education;

* improve the distribution of income;

* create and expand where available, managerial
skills for productive activities;

* and others.

W0102g/vs/gq.7.6.
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Notes

For the preparation of this paper, several
publications have been consulted. In some cases
graphic material and texts have been taken and used as
annexes to illustrate some of the points made. In
other cases ideas have been integrated in the contents
of this paper without indication of the source. The
principal publication consulted are:

- "Carrying capacity assessment with a pilot study of
Kenya". Final Report. Resource Utilization
Institute, UNESCO 1984

- "Food systems and society" by Rolando Garcia,
UNRISD, Geneva 1984

- Review and appraisal of the world population plan
of action. E/Conf.76/4 (for the International
Conference on Population, Mexico City, August 1984)
United Nations, 1984.

- The Political Economy of Soil Erosion in Developing
Countries" by Blaikie, Piers, Longman. New York,
1985.

- World Development Report 1984. The World Bank
(Oxford University Press 19)

- Woridwatch Paper No. 29 ("Resource Trends and
population policy: a time for reassessment" by
Lester Brown) and several publications of the
Woridwatch Institute.

The problems related to migration have increased
importantly in the last decades. They expressed among
other phenomena, the inadequacy of population
distribution in specific regions, but in as much as
sometimes they are caused by political upheavals: they
may tend to worsen or originate population
distribution problems. Some of these migratory
movements are clearly related to environmental and
resource problems and what may be called the
ecological migrants/refugees may be a category which
will be seen more often in the future. The old but
continued process of migration from the rural to the
urban settlements, has close ties with economic and
social development possibilities and realities and
there is no reason to believe that it will stop, if

W0102g/vs/gq.7.6.
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everything else continues to be managed as is
currently done. The proportion of the world
population living in urban areas has increased from
38% in 1974 to 40% in 1980. It is expected to reach
48% by the year 2000. There is a fair amount of
heterogeneity among the less developed regions: Asia
and Africa were the least urbanized areas in 1974 and,
even at the end of the century will remain
predominantly rural, while Latin America in 1974 had
an average of 61% of urban population. The world's
urban population which stands at present at around
1.97 billion is projected to increase to 3 billion in
the year 2000. In this context it is important to
note that there will be several megalopolis and more
than 400 cities of more than a million inhabitants by
the year 2000.

In this respect, it is interesting to note that a
country like Mexico. which until recently had
continued economic growth and development as well as
stringent population policies, has seen its fertility
fall by more than 30% in the last decade. It is clear
that this result is the outcome of a major decrease of
birth rates in hiahlv urbanized and developed areas
which have undergone important changes in the social
structure and social relations (education, health,
"modernization) and almost no change in rural areas
where social changes have been less or sometimes,
almost inexistent.

In this respect it is interesting to note that China
that used to have yearly devastating famines, after
important changes in its social structure and social
relations after 1949, has been capable of satisfying
at least the basic needs of its poulation, even
though a major increase in absolute numbers of the
population took place. Furthermore it has been also
capable of establishing successful population policies
which are bringing down the fertility rate and allowed
for the projection of stabilization in population
growth earlier than in other parts of the Third World.

W0102g/vs/gq.7.6.
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Past and projected world population,A.D. 1-2150

Birth and death rates, 1950-80

Crude rate
(per thousand)

AD. 1

'iources. Durand, 1977; (iN, 1966.

1000

Blrth.i

1200

ANNEX I

Crude rate
(per thousand)

1400 1600

Total world
population

1800

Developed
countries'
population

2000

Population
(billions)

12

7
11

10

9

8

7

6

5

4

3

2

1



Developing counthes' share of population and production. 1800-1980

Total world
production

$230 billion

Developing countries'
,hare-44 percent

Total world
population

944 million

$970 billion

19
percent
ihare

1.673 million

$2,630 billion

2,417 million

11.72O billion

1800 1900 l9O 1980

urc McGreevev, I'4.



Economic Science is concerned with growth over the relatively

short term. It has not yet managed to qualify satisfactorily

the longer term factors affecting development, such as

population and the environment. Recently attempts have been

made to extend the ecological concept of carrying capacity to

national economies. so as to identify those conditions in

which populations may be sustained indefinitely at given

standards of Living. Carrying capacity is not in this way

en as a threshold but may be expanded through an appropriate

course of development. Th. problem is one of establishing the

rates at which carrying capacity may be xpand.d, given the

constraints and advantages of the national system concerned'.

Sustainability

An essential aspect of carrying capacity is sustainability.

for a country whose development cannot be sustained, whether

for environmental or other reasons will eventually exceed its

carrying capacity. A sustainable economy requires that

agricultural practices do not degrade its soil, that forests

maintained and that a country can maintain its industry and

provide food for its population indefinitely.

* A working definiton of carrying capacity is the number
of people sharing a given territory which can for the
foreseeable future and in accordance with the socio cultural
values of that territory, sustain a given standard of living
utilizing energy and other physical resources as well as
technology, enterprise and skill.



Self-Reliance

Self-reheat development has been described as "local

initiative applied locally". A country which cannot increase

food production (directly or through imports) and other means

of subsistence in line with population growth may. again.

overreach its carrying capacity and become increasingly

dependent on foreign aid. Enhancement of a nation's carrying

capacity thus implies, as far as possible. th. provision of

its own needs through its. own resources. whether human or

physical.

Carrying Capacity As A Total Resource Approach

The carrying capacity approach offers a holistic fcamawor

within which development options .ay be identified. It

attempts to relate goals to means. over the long term and at

the level of national decision making. For this a total

resource strategy is needed to interrelate the different

population resource and environmental factors involved.

Increasing populations and higher standards of living imply

greater agricultural and idustial utput. The

intensification of output of agricultural land, for example

depends not only on soil structure. climate, crop types.

water. etc. but relies on the whole panoply of industrial

development as well as education, transport, storage or

incentives to bring about changes in land use. Economic

sectors still tend to be planned as independent entities.

However, the national system must be considered in its

totality if policies are to be determined which as a whole can

move a country towards sustainable development and ensure a,

balance between its population and the means for meeting the

requirements of that population. Different processes and

actions must proceed hand in hand and at complementary rates,

water and energy supply, foe example. matches. needs set by

population, industry, agriculture and environmental stability.

W/0176M
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ANNC 5
Birth and death rates and rates of natural increase by region.
1950, 1965, and 1980

Crude birth rate
(per thousand)
Rate of natural increase
(percent)

Crude death rate
(per thousand)

Source: World Developnent Ieport 1984, The World Bank
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l!erillityinrafiontiincome: selected developing
countries m sub-Saharan Africa, 1972 and 1982
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(years)

GNP per capita
(constant 1980-82 dollarsl

3,1

100

United States

I
England and Wales
Sweden

50
Japan

60

40

0

1900

United States

2.000

England and
Wales

Sweden
0(X)

Japan

ANNEX 7

Indicators of standard of living, selected countries
and years

Primary school enrollment rate
(percent)
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Pressures on Biological Resources

An understanding of the carrying capacity of the earths basic hio-
logical systems is a prereukite of meaningful population proit'c-
tu.ns. A biological concept, carrying caracitv is a managenient tool
widely employed by rancher', wiliife managers, and others
cerned with the sustainable yield of total biological systems. 1 he
failure to incorporate this toncPrt in to considera tins of t u tu popu -

lation size has led to the projection of vast increases in numbers, even
though in many local situations populations are already outgrowing
the biologital systems they depend on.

The increase in human numbers thus far has depended heavily on the
product of the earth's basic biological svstemsfishe les. forests,
grasIands, and croplands. These four svstem supply not only all
our I ood but, with the important e\ception ol minerals and pt'tro-
chemi. 4lS, all the raw materials for indutrv as well. With the e\Cep-
tion ot croplands. these are esscntallv natural sstem that cannot
always be improved by human management.

The carrying capacity oI the three natural systems is essentially fkt'd
by nature. A natural grassland can support a set number ol cattle or
a somewhat larger numi. of sheep. A fishery can supply the protein
for a certain number of people and the forest surrounding a village
can Satisfy the firewood needs ol a given population. I! the trees
removed from a forest exceed itS rate of regrowth. then the forest will
eventually disappear. If the catch from a fishery exceeds its regenera-
tive capacity, tu&k will dwindle, and it will eventuail' collapse. If
herds grow too large, livesto L wifl decimate grating lands and the
resulting erosion will turn the rasture into barren wastelanJ,

"As world population
has moved toward four billion

and beyond, human needs have begun
to outstrip the productive capacity
of mans' local biological systems."

Human population growth is also closely tied to the earth's energy
resources. The great postwar growth in food production that sus-
tained the massive increase in world population depended heavily on
the abundance of cheap energy, particularly oil. Recent changes in
oil production and pricing policies in key producing countries are
altering the oil supply situation. As the oii outlook changes, popula-
tion projections must he reconsidered.

Assessing the impact of population on the earth's resources is com-
plicated analytically because population growth and risiiig affluence
both increase pressure on the earth's resources. Not only are the
effects similar, hut from 1950 through 1073 each accounted for
roughly half of the 4 percent annual growth in the world demand for
goods and services. Since then, however, global economic growth has
fallen to only 3 percent per year, and the population component of
the overall growth in global demand has become dominant,2

An abundance of evidence indicates that pressures are mounting in
a way that will influence future population trends. To be realistic,
demographic models need to incorporate t'eedback mechanisms that
ret lect changing attitudes toward population size at both the national
and the individual levels as the various ecological and economic
stresses associated with continued population growth become evident.
This in turn calls for an analysis of the relationship between popula-
tion growth and both the earth's basic biological resources and its
oil supplies.



Once the growth in human demand reahes the sustainaWe yield
threshold of a given biological system, further increases in demand
often can he satisfied only by consuming the productive resource base
itelf. This in turn causes it to shrink faster. Once the sutainahle
yield threshold is crossed, further population growth has a double-
edged effect, simultaneously expanding demand and reducing the
SO ppl y.

As world population has moved toward four billion and beyond,
human needs have begun to outstrip the pTnJuctive capacity of many
li,ciI biological systems as currentl' managed. At the global leveL
these exceive pressures can he seen must clearly lot oceanic Fish-
e!ies. Throughout most of human exictence, there were more fish in
tIn' oceans than humans could ever hope to catch 0? consume. As
world population expanded Following World War II, so did the fish
catch and the investment in fishing fleets. The catch increased along
with world population until the latter reached 3.6 billion in 1970. At
this point, population continued to grow but the fish catch did not.
Since 1970, investment in Fishing Fleets and fish Farming has in-
creased markedly, but the annual catch has remained around 70 mil-
lion metric tons. With the catch leveling off since 1970, the fish
supply per person has fallen by 13 percent. (See Table 1.)

The second global life-support system that is under mounting pres-
sure is grasslands. Although data are not as complete as I or fisheries,
the signs of excessive stress are unmistakable. The pressures are evi-
dent in the deteriorating condition of grasslands in vast areas of the
world and in the produciion trends of livestock products themselves.

Prom early biblical times until quite recently, the number of cattle,
sheep, and goats has expanded more or less apace with the human
population, supplying meat, milk, butter, cheese, leather, and wool.
Although the dairy industry in the industrial countries relies heavily
on the use of grains and other feed concentrates, most of the world's
beef and mutton are produced with forage. larg'ly grasses of one type
or another.

The areas of the world used For grazing are almost without exception
those areas that are too dry or too steeply sloping to sustain crop
cultivation. Once the plow kas run its course, the area remaining in
grasslands around the world, roughly double that in crops, is essen-
tiallv fixed by nature. Human intervention can sometimes raise the
productivity of grasslands, and productivity can always be reduced
through mismanagement, hut the resource base itself cannot be sig-
nificantly expanded. Indeed, as world population has expanded
since mid-century, the area of grassland per person has diminished
steadily.

Source: World Watch Paper 29



World Production Per Capita of Key Commodities of
Biological Origin, 1960-78, With Peak Year Underlined

Forests Fisheries Grasslands Croplands

Preliminary estimates.
Source: Food and Agriculture Organization and US. Department of Agriculture.

Year Wood Fish Beef Mutton Wool Cereals

(cubic
meters)

(kilograms)

1960 13.4 9.43 1.91. 0.86 287
1 9o1 0.65 14.3 9.67 1.91. 0.85 278
1962 0.66 14.5 9.90 1.90 0.85 292
1963 0.66 14.7 10.25 1.89 0.53 286
1964 0.67 1.6.1 10.12 1.54 0.81 297

1965 0.67 16.2 10.09 1.82 0.79 288
1966 0.67 17.1 10.39 1.80 0.80 308
1967 17.7 10.59 1.92 0.79 308
1968 0.66 18.4 10.56 1.92 0.50 315
1969 0.66 17.7 10.90 1.58 0.79 316

1970 0.66 12 10.80 1.90 0.76 314
1971 0.66 19.2 10.57 1.91 0.74 335
1972 0.65 17.6 10.75 1.92 0.73 39
1973 0.66 17.5 10.63 1.83 0.67 337
1974 0.65 151 11.16 1.50 0.65 322

1975 0.62 17.6 11.49 1.80 0.67 321
1976 0.62 18.2 11.81 1.79 0.65 342
1977 0.62 17.4 11.53 1.75 0.63 333
1978* 0.61 16.6 11.21 1.77 0.64 340
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The 1972 fund crisis was the subject of a detailed stu-
dy in an 1FlA project entitled "Drought and Man".1/ The

diagnosis emerging from this study is very different from
the picture described above. The main conclusions may be
swmnarized as follows:

In 1972 there was no disaster in food production at
world level. On the contrary, from 1965 onwards pro-
duction increased impressively, with two peaks in 1971
and 1973. Cereals production fell by 2.2 per cent in
1972 in i'c7.tf; to tho citime hh of 1971. The

average increase in production more than exceeded the
world increase in population: 1972 production was 5.7
per cent higher than the average from 1965 to 1970.
Between 1970 and 1976, world food production increased
at an annual rate of 2.4 per cent, while population
grew at an annual rate of 1.9 per cent.

Wheat production, excluding the United States and the
USSR, increa3cd by 4 per cent in 1972. Total cereals
production (excluding rice) declined by only 0.5 per
cent. But it has to be remembered that the Government
of the United States paid high subsidies to farmers not
to grow. With the average yield in that year, produc-
tion from land kept fallow would have been more than
double the deficit of the countries which suffered a
food shortage.

The problems of the countries that experienced food
shortages were not solved in 1972 - nor have they ever
been solved before or since - by utilizing the sales of
the exporting countries.
The shortfall in cereals production in the five
Sahelian countries most affected by Lamine in 1972 and

1973 was 800,OJO tons. No one could argue that there
were no stocks to cope with this tragic situation.
India suffered from reac shortages in 1972 but re-

frained from importing because it did not accept the
political conditions imposed.

The figure ui ou,0U0 tons of cereals mentioned in the

previous sub-paragraph stands out in comparison with
othors: in the sar.e year 4c)() rrl1fc,: tons went to feed

anituds in the industrialized countries. The United

Kingdom alone used D ruil.i.,n tons of cereals for its

cattle. The Soviet Union imported 16 million tons in

1972 and 24 ri11ion in 1973. The figures for Japan

were 16 million and 18 million tons.

The g1et van a i in the international cereals r.:ir-

ket in 1972-1973 were confined to the great powers. It

was the rich countries that bought cereals and obtained
credit to buy. A con'parison between the credits ob-
tained by the USSR and the cutting off of exports to
Chile (under the Allende Government) clearly illus-
trates the trend, sometimes purely commercial and some-
times purely political, in sales.



The massive purchaseS of grain by the Soviet Union in
1972-1973 were only partly due to the decline in pro-
duction bccau*. of drought. The most significant fact

was that the USSR went ahead with its plan to change
the diet of the popu1aion; the 1972-1973 period
marked a record in the production of animal protein in
that country, and cereals were used for cattle feed.

The spectacular rise in the price of wheat, followed by
other cereals was only partly due to the increase in
exports (which were then ascribed with a great deal of
exaggeration to the drought). The inflationary process

began earlier, as a result of the crisis in the inter-
national monetary system, and it was reflected in all
sectors of production. The increased demand for ce-
reals was merely an nr.ravating factor, hut it did not
start off the process or determine the shape it took.
Speculation and the reorientation of North American

export policies had a greater influence.

3. Fallacies and elnations of the food crisis

ThLs brief sunnary of the so-called "food crisis" from
the beginning of the last deeade shuws that the "expiana
tions" still being purveyed in international forms are un-
tenable. For all chat, the number of fallacies they reflect
have gone on to command a surprising consensus and become a
part of "public opinion" about food problems. In their cru-

dest form these fallacies have been denounced by various
analysts and publications. Today, therefore, people are be-
coming aware of the "scapegoat" character of the factors
bandied about in the "official version" at the international
1ve1. DcspiL these enrouraing signs, no full, consistent
and sound explanation has yet emerged to highlight the mani-
fold roots of the problems and provide an incontestable al-
ternarive to the "official version".

One possible interpretation of the curious widespread

acceptance of such a misleading, inconsistent and easily re-
futable explanation may be that the public hardly ever looks
at the international context of the problems. Attention is
generally focused on the national, regional - or even purely
local - level and, what is more, confined specifically to
the food sector. When problems are approached in this way,
the fallacious explanations in the "official version" take
on even greater plausibility. This explains why, in many
countries affected by serious food problems, the national
explanations that prevail are attenuated forms of the inter-
national "official version", with certain variations.

At the national level, a number of countries in the
third world have reacted to the deterioration in their food
systems by seeking solutions which will alleviate the most
pressing problems fairly promptly. Cenerally speaking, the
following steps are taken: first, the foodstuffs which are
or should be the staple elements in a minimum acceptable
diet for the peop10 are idtntified; then cones a detailed
survey of h,iw they ar prod'iccd and distributed and what
should be done to achieve more effective production and

Srce: Food Systns aid Society, Food systems ITonograph, UNRISD, 198



Foodgrains and population in IndIa, 1950-83
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Qor iii)

Overpopulation
Another probkm identilied in the classic approach is that of
Ovcrl)OpUlatiOn.

Any ,luiu:i to the problcn ct (cavir cniI) detcrioation mUst first cope
with the basic causc; ocrpopuLtion. (FAO 1920: 57)

The whole issue of the politics of population growth rates in relation
to natural rcsourccs and production technology is a highly complex
one, and not discussed in any great detail here. However, it is
enough to point out that thcrc are similaritics bctwccn the
'overpopulation' view and the view that farmers and pastoralists
should be educated out of their ignorant, lethargic and traditional
ways. Both identify the cause of the problem as beginning and
ending with the land-users themselves they should change their
habits of production and reproduction, and the problem of soil
erosion would be largely solved, in some policies the two problems
are seen to be combined where the systems of farming collcctivJy
called shifting cultivation have reached a point where their carrying
capacity has been cxccedcd, and fallow periods have become so short
that degradation and erosion have set in (Allan 1967) The policy
implication hcrc is that family planning programmes are linked
strongly with conservation programmes (as in Kenya or in India in
Sanjay Gandhi's Four (and later Five) Point Programme which
included both family planning and rcafforestation).

Involvcment in the market economy.
The last probkin identified in the classic or colonial model is that
cultivators and pastoralists who cause soil erosion are insufficiently
involved in the nlar!et economy. Involvement in the production of
SUrpluSeS for sale in the market implies modern methods of
cultivation and improved productivity, so alleviating the 'population
problcm', and the awareness of financial inducements, and incentive
to undertake soil conserving agronomic practices and/or erosion
works.

Wky do policies usually fail? S7

Thc policy implication of this view is a programme to help those
farmers who can help themselves t grow cash crops.

A quotation (piovided by Randall Eaker, private cormnunica-
tion) from a recent Australian funded cattle ranching scheme in Fiji
illustrates both die wiquestioned assumption that development must
imply modern commercial development and the disparaging attitude
towards existing social and economic organisation:

The Fijian trsdiiioaat communal system of livelihood ha a eudcncy to restrict
initiative for commercial cipansion end development so dut there is a need to
nuxkIy commercial values to mccl with the demands of modern commercialism.
This, in a nutshell, is what the Yalavou project sets out to do. (Fiji Government
1981: 7)

A case study of Icnya (Baker 1931) admirably illuctratc maay
of these points, and Fig. 4.1 from Baker is reproduced summarisirtg
many of the points made above.

The political and economic origins of this approach to soil
conservation go a long way to explaining it. It was an approach not of
the land-users themselves but of their rulers, and therefore it is
necessary to discuss briefly what the colonial rulers' political and
economic interests were, and in what way they related to the people
of colothscd areas and to the natural resources they found there.

Fig. 4.1 The technocratic perception: environmental protection
(from Baker 1981)
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