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Foreword 

The International Food Policy Research Institute has long worked to clarify the 
kinds of policies that can help developing countries achieve sustainable food 
security for their people. The difficulty of achieving this task, however, can be 

greatly eased or exacerbated depending on the number of people a country must 
feed. Rapid population growth can make the burden of ensuring food security much 
greater than it would otherwise be. 

In Six Billion and Counting, Klaus Leisinger, Karin Schmitt, and Rajul Pandya-
Lorch take a careful look at why populations grow so rapidly in some areas and at 
the consequences of this growth. In many cases, causes and consequences are related. 
Social and economic conditions, for example, both inform and are informed by rates 
of population growth. Economic hardship can cause parents to have more children 
to serve as "social security" in their old age, but parents with more children invest 
less in the education and health of each child and may thus make it harder for these 
children to climb out of poverty. 

Some people argue that human ingenuity has heretofore found ways of push-
ing back the limits on the Earth's carrying capacity and will continue to do so. Can 
new technologies such as agricultural biotechnology and techniques for efficient 
energy use ensure a sustainable, healthy life for all the world's people, even under 
conditions of rapid population growth? Not indefinitely, say Leisinger and his co-
authors. What these technologies can do, however, is to buy the world time to put 
policies in place for reducing population growth. 

Such policies, the authors explain, must be humane, seeking not just to reduce 
population growth but to improve the quality of human life. Policies must address 
the complex and interrelated causes of population growth, focusing on women's roles 
and opportunities, urbanization and migration, education and health care, social 
security systems, and environmental degradation, for instance. And any attempt to 
achieve sustainable development and food security must deal with the high share of 
resources consumed in the world's industrial countries. 

vii 
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Finally, Six Billion and Counting makes the point that the world's failure to 
achieve greater progress in reducing population growth arises not because we can-
not do it, but because we are too complacent to do it. The policies that are most 
likely to work are well known, but the political will to implement them is lacking. 
International agreements on population have not so far generated this political will. 
Let us hope it will not take a humanitarian crisis for the world s leaders to find a rea-
son to act. 

Per Pinstrup-Andersen 
Director General 

International Food Policy Research Institute 



Preface 

Today is a very special day: never before have so many people inhabited Earth. 
Yet whenever you read these words, yesterday was special for the same reason. 
Moreover, the same will be true tomorrow, and the day after that, and every 

succeeding day for at least the next 50 years. Since you started reading this paragraph, 
world population has increased by more than 50 people. 

World population has more than doubled since the end of World War I I . 
Despite substantial advances and countless activities in the areas of family health and 
family planning over the past 30 years, global population has continued to grow by 
about 80 million people each year. This means that Earth has more than 150 new 
inhabitants every minute. Global population reached 6 billion in the second half of 
1999, and will rise to at least 9 billion in the next 50 years. 

Dramatic changes in food production, processing, and trade in recent decades 
have provided enough food, if equally distributed, to meet the basic needs of every 
person on Earth. A doubling of the grain harvest and tripling of livestock produc-
tion since the early sixties have made about 2,800 calories available per person per 
day. Yet more than 800 million people—almost one eighth of humanity—are "food-
insecure." In other words, they cannot produce or purchase enough food at all times 
to lead healthy, productive lives. Astonishing advances in agricultural productivity 
and human ingenuity during the twentieth century did not translate into a world 
free of hunger and malnutrition. 

These are the facts. But what is the meaning of such facts? When we began work 
on this book, we were determined not to dramatize the effects of global population 
growth. Six years ago, two of us wrote a book on this topic, and we assumed that 
updating population statistics, while also revising the text, would be sufficient to take 
account of developments in the intervening years. But this proved to be impossible. 
Too much had changed—some things for the better, but much for the worse, partic-
ularly with respect to the availability of water and arable land, and destruction of trop-
ical forests. The fact that the world's population had increased by about 600 million 

ix 



x PREFACE 

during those six years also put greater stress on food supplies and social carrying 
capacity. 

We were struck—and alarmed—by the social, ecological, economic, and polit-
ical consequences of population growth. Many countries already have a difficult time 
avoiding conflicts over allocation of resources at their current population levels. If 
their populations continue to grow, conflicts over available resources are inevitable. 
Wherever these conflicts occur, social order is undermined. This social disorder in 
turn leads to an increase in poverty. Once this happens, the conditions needed to 
reduce birth rates are no longer present. 

Sub-Saharan Africa is particularly threatened by these developments. It is the 
only region in the world where poverty, hunger, and child malnutrition have 
increased and the quality of life has declined. According to the United Nations 
Development Programme, half of the people in sub-Saharan Africa were living in 
absolute poverty by 2000. The spread of AIDS, which has reached epidemic pro-
portions in this region, is canceling out gains made in reducing infant mortality and 
increasing life expectancy. Virtually nowhere else in the world are disparities so great 
and the quality of government so poor. In Nigeria, where petroleum exports have 
brought in more than $200 billion in the last decade, per capita income remains as 
low as it was 30 years ago. Almost 120 million women in sub-Saharan Africa are illit-
erate. Moreover, African women now have less access to education and land than 
ever before. It is difficult to make progress in curtailing population growth under 
such conditions. 

The aim of this book is to look at the consequences of continued population 
growth for our resource systems and for national and global food security. It will pro-
ceed as soberly as possible, despite the reasons for alarm. Book sales might well be 
increased and the authors' reputations enhanced if every identifiable negative trend 
were extrapolated, and if only arguments for worst-case scenarios were presented, 
culminating in a dramatic prophesy of the end of the world soon in the new mil-
lennium. But this would not do justice to the complexity of the situation, nor 
would it allow for sufficiently serious analysis of a diverse set of problems. 

This book does not pretend to base its conclusions about population policy on 
science alone. As in all things political, any assessment of the circumstances related 
to population policy depends to a great extent on personal value judgments and indi-
vidual definitions of issues. "Neutrality" in the social sciences has never existed, nor 
will it. Values are, by definition, the very standards by which we judge importance. 

Solving the population problem can be viewed as determining at the outset 
what ultimate values should be pursued. Some values related to population policy 
are widely held. Reducing illiteracy is a common goal because it is generally thought 
valuable for human beings to possess the means of achieving knowledge. The 
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elimination of hunger and malnutrition is sought because of the self-evident fact that 
human beings must eat to survive. The preservation of nonrenewable resources is 
necessary in order for human life to continue through future generations. There is 
litde argument about the validity of these propositions, because they all presuppose 
some important human values: knowledge, life, and survival of the species. 

Yet many basic values appear to come into conflict in population issues: the 
well-being of future generations versus that of the present generation, the public wel-
fare versus the individual's freedom to procreate, and so on. When such basic val-
ues clash, we confront the most fundamental ethical choices. This book, therefore, 
goes beyond scientific assessments of the population issue to consider these choices 
in detail. 

Klaus M. Leisinger 
Karin M. Schmitt 

Rajul Pandya-Lorch 
Washington, D.C. 

January 2002 
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C h a p t e r 1 

Six Bi l l ion and Counting 

The following words spoken by a politician may sound familiar: 

One thing is sure: the Earth is more cultivated and developed now than 
ever before; there is more farming but fewer forests, swamps are drying up 
and cities springing up on an unprecedented scale. We have become a bur-
den to our planet. Resources are becoming scarce and soon Nature will no 
longer be able to satisfy our needs. It will come to pass that disease, hunger, 
flood and war will reduce the excessively large numbers of the human 
species.1 

This statement dates from the year 200 BC and was made by the Roman politi-
cian Quintus Septimus Tertullianus. Fortunately, Tertullianus has been proved 
wrong so far. 

Yet never before in human history has the population of Earth been as great as 
it is today, and never before in the history of civilization has it grown so rapidly 
within one century (see Table 1). People born before 1960 are the first generation 
in history who will witness a doubling of the world's population in their lifetimes, 
while those born in or before 1927 have seen a tripling. 

The fertility rate—the number of births in a woman's lifetime—has declined 
steadily since the sixties, owing to social and cultural changes but also to a massive 
increase in efforts to provide acceptable methods of family planning. Yet annual 
world population growth continued to increase in absolute terms until the second 
half of the eighties. 

The average (median) age in the world—27 years—is young. In sub-Saharan 
Africa, 45 percent of the population is under the age of 15. In other words, almost 
half of the population in this region has not even reached childbearing age. Data for 
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Table 1 World Population Growth by Billions 

World population in billions Year Time needed to reach this level 

One 1804 All of human history 
Two 1927 123 years 
Three 1960 33 years 
Four 1974 14 years 
Five 1987 13 years 
Six 1999 12 years 
Seven8 2012 13 years 
Eight" 2026 14 years 
Nine* 2043 17 years 
Source: United Nations Population Division, World Population Prospects: The 2000 Revision, Vol. 1 (New York: 2001). 
'Projected population growth (medium variant). 

developing countries on other continents are equally alarming: in Asia, 35 percent 
of the population is under the age of 15, and in Latin America, 33 percent. 

Even on the Utopian assumption that birth rates in all developing countries will 
decline immediately to the level at which parents merely "replace" themselves, which 
is just above two children, absolute population growth will still remain high for many 
years. The dynamics already set in motion by a youthful age structure ensure that 
population will double in most of these countries. 

There must come a point when population growth threatens global food secu-
rity and the Earths finite natural resources. More people mean greater demand for 
food, water, education, health care, sanitary infrastructure, and jobs, as well as 
greater pressure on the environment. 

What specific threats does population growth present now and in the coming 
decades? How can the world achieve sustainable development in the face of an ever-
growing population? To what degree can this task be accomplished through human 
inventiveness and new technology? How important is it to drastically slow popula-
tion growth? What are the elements of an effective and human-centered population 
policy? These are the questions this book seeks to answer. 

Current and Projected Population Growth 
Never before in human history has the world experienced such a pronounced demo-
graphic success as in the past 30 years. Birth rates decreased faster, over a longer 
period of time, in more countries, and to lower levels than ever before. 

At an annual rate of 1.2 percent, world population is growing more slowly 
today than at its historic high point in the late sixties, when the rate was 2.04 per-
cent (see Figure 1). Annual growth in absolute terms, currently at 77 million, is also 
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Figure 1 Population Growth Rates for the World and Major Regions, 1950-2050 

Annual rate of growth (percentage) 
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World 
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Period 

Source: United Nations Population Division, World Population Prospects: The 2000 Revision 
(New York, 2001). 

beneath its historic high point of almost 86 million in the eighties. Some 97 percent 
of this growth still takes place in developing countries. Indeed, according to the 
United Nations, half of world population growth occurs in just six countries: India, 
China, Pakistan, Nigeria, Bangladesh, and Indonesia. 

In absolute terms, Asia contributes the most to world population growth, at 50 
million people a year, while Africa accounts for only 17 million, although at 2.36 
percent, Africa's rate of growth is the highest. Two of every five people alive today 
are living in China or India. While 10 nations currently have populations that 
exceed 100 million, this number is expected to rise to 19 by 2050. The variance in 
rates of population growth among individual countries will be responsible for sub-
stantial change in the top 10 contributors to world population growth in this cen-
tury (see Table 2). 

As great as growth has been in the past 50 years, world population is still 
expected to grow by at least 3 billion and perhaps by almost 5 billion in the next 50 
years, depending on which fertility variant among U.N. projections proves true (see 
Figure 2).2 Discussions in this book are based exclusively on the medium-fertility 
projection. This projection may turn out to be optimistic, however, if too little is 
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Table 2 Ten Largest Countries in 2000, with Projection of Ten Largest in 2050 

Population in Population in 
Position Country 2000 (million) Country 2050* (million) 

1 China 1,275 India 1,572 
2 India 1,009 China 1,462 
3 United States 283 United States 397 
4 Indonesia 212 Pakistan 344 
5 Brazil 170 Indonesia 311 
6 Russia 145 Nigeria 279 
7 Pakistan 141 Bangladesh 265 
8 Bangladesh 137 Brazil 247 
9 Japan 127 D.R. Congo 204 
10 Nigeria 114 Ethiopia 186 

* Medium-fertility variant projections. 
Source: United Nations Population Division, World Population Prospects: The 2000 Revision, Vol. 1 (New York: 2001). 

done to implement the Programme of Action adopted in 1994 at the International 
Conference on Population and Development in Cairo. Delegates to this meeting 
reached a general consensus about the role of population growth in the development 
process and agreed about what constitutes humane population policy and what 
strategies are appropriate for pursuing it. 3 The international community pledged to 
commit $17 billion by 2000 to implement the main points agreed upon at the 
conference—a tripling of resources within five years. Industrial countries agreed to 
provide one third of the necessary resources by 2000. This pledge has not been 
honored. 

Success Stories 
Past experience shows that we are capable of planning and implementing actions that 
can improve the lives of millions. The world has made important progress in slow-
ing population growth, improving the food security and quality of life of the worlds 
people, and protecting the natural resources on which development depends. In fact, 
developing countries have made more social, economic, ecological, and political progress 
in the last 30 years than todays industrial countries did in more than a century. 

Social Progress 
The leading social indicators over the last 30-40 years reveal one of the most spec-
tacular success stories in the history of civilization: people alive today lead longer lives 
than human beings ever have before. 

• Average life expectancy at birth has risen by more than one third in developing 
countries. Today it exceeds 62 years in at least 120 countries with a total popu-
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lation of over 5 billion people. In 1955, the global average was only 48; today 
it is 66, and is expected to reach 73 by 2025.4 

• The child mortality rate in developing countries has declined by more than 
half since the sixties, from 149 per 1,000 live births to 62 as of 1999. 

• The share of the population with access to clean water in developing countries 
has more than doubled and now exceeds 70 percent. 

• Total enrollment in primary schools has risen by more than two thirds, and 
the adult illiteracy rate has dropped by almost half. 

• Important progress has been made in controlling contagious diseases: the 
number of people suffering from leprosy has been reduced by four fifths, and 
smallpox has been eradicated. 
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Food Security Progress 
Never before in human history has more food, arguably of greater variety and bet-
ter and safer quality, been produced. Although many people are still hungry and mal-
nourished in this world of plenty, progress is being made in tackling food insecurity. 

• The global production of cereals has increased by 133 percent since 1961, pro-
duction of meat rose by 233 percent, and the output of roots and tubers 
increased by 50 percent. Despite population growth during this period, per capi-
ta food availability has increased by 24 percent to almost 2,800 calories per day. 

• Production increases were driven by improvements in productivity; for 
instance, cereal yields worldwide rose from 1.4 tons per hectare in the early 
sixties to 3 tons in the late nineties. Yet while yields increased rapidly—in 
China, for example, from 1.2 tons to 4.7 tons during this period—they 
remained stagnant at around 1 ton in sub-Saharan Africa. 

• The proportion of the world that is food-insecure or chronically malnourished 
was cut in half—from 37 percent in 1969/71 to 18 percent in 1995/97. 

• The share of preschool children who are malnourished or severely underweight 
for their age dropped from 47 percent in 1970 to 31 percent in 1995. 

Economic Progress 
Enormous economic progress has been made as well, especially since the eighties, 
although it has not taken place consistently throughout the world. In general, how-
ever, greater gains have been made in the fight against poverty in the last 50 years 
than in the preceding 500. Even the recent financial crises in Asia and Latin Amer-
ica have done litde to change this picture. For the first time in history, the eradica-
tion of poverty is in sight—provided that the necessary political commitment can 
be mobilized. Specific efforts to implement economic reforms have also helped 
many of the world's poorest countries to make significant economic progress. 

Ecological Progress 
The greatest ecological advances in the last 30 years have taken place at the institu-
tional level, in the form of international cooperation and through collaboration 
with the private sector.5 Awareness of ecological issues has risen in every industrial 
country, and environmental issues have now become a powerful political factor. As 
a result industrial countries have devised and applied more ecologically sound laws, 
economic instruments, technologies, and production processes. Most industrial 
countries have significantly reduced the problems of water and air pollution. More-
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over, other local environmental indicators (noise emissions, heavy metal contami-
nation) have shown similar improvement. 

New and ecologically efficient technologies and practices are now available for 
transfer to developing countries. Consequently, the process of industrialization in 
many developing countries can be more environmentally friendly than it was in 
today's industrial countries. 

New Pol i t ical Developments 
Finally, substantial new political developments have taken place since the collapse 
of communism and the breakup of the bipolar world order. The most significant 
recent advance in political terms is the great increase in the number of relatively plu-
ralistic and democratic regimes. Closely linked with this is a trend that has developed 
since the fall of the Berlin Wall: As a result of the change in the global political cli-
mate, "good governance" has now become an important topic on the international 
development policy agenda. Procedures and control mechanisms concerned with 
good governance are increasingly being included in policy dialogue. 

The role of the state in development is now seen in a completely different light 
than it was in the seventies. Whereas the state was earlier regarded as the driving force 
in development and the creator of wealth, today it is perceived as having only a cat-
alytic function. The role of the state in promoting sustainable development is now 
seen as one of facilitation, encouragement, and the creation of conditions in which 
individuals and private enterprises can develop and flourish on their own.6 By the 
same logic, efforts at institutional development and capacity building no longer 
focus only on public institutions but also on the private sector and nongovern-
mental organizations. 

Global demilitarization continues apace. Military spending reached a historic 
high point in 1984, with total expenditures of $1,140 billion, but by 1996 it had 
dropped by 39 percent, to approximately $700 billion (in 1995 dollars). The num-
ber of armed conflicts declined from 50 in 1992 to 24 in 1998.7 

The status of women and relations between the sexes have also become leading 
concerns of development policy and are now increasingly included in projects and 
programs focusing on the role of women. 

What Remains t o Be Done 
Progress has not occurred everywhere, nor has it by any means affected everyone.8 

The people of an entire continent—Africa—have barely shared in the progress just 
described. Rather, the combined impacts of poverty, poor government, scarce water 
and land resources, and high rates of population growth translate into a major set-
back for many African countries. The United Nations Development Programme 



8 CHAPTER 1 

projects that it will take two generations for the people of sub-Saharan Africa to reach 
the standard of living of the world as a whole during the mid-seventies. 

Social Deprivation 
The difference in life expectancy between the richest and the poorest countries is 
still almost 45 years.9 Women in Japan had an average life expectancy of 84 in 1999, 
and most women in Western and Southern Europe now have life expectancies 
exceeding 80. People in many countries of sub-Saharan Africa, however, can only 
expect to reach about the age of 40. According to the World Bank database, life 
expectancy at birth in many poor countries in sub-Saharan Africa remains at 40-45 
years. Three of every four people in the world s poorest countries die before they 
turn 50.10 

Child mortality is still 50 times higher in the poorest countries than in the rich-
est. In 1999, the child mortality rate in Sweden was 3.6 per 1,000 live births. In 
countries with the highest rates of child mortality, this figure was well above 130; in 
the Western Sahara it exceeded 150. According to UNICEF more than 30,000 
children under the age of five continue to die each day from a wide variety of causes; 
some sources put this figure as high as 40,000." 

More than 840 million people in the world are still illiterate, and approxi-
mately two thirds of them are women and girls. Roughly 130 million school-age 
children do not attend school. 

There are still stark contrasts between the rights and duties of men and women 
and striking differences in the well-being of each sex. If normal statistical distribu-
tion of men and women is taken as a basis, there is a "shortage" of almost 100 mil-
lion women in developing countries, owing to neglect of newborn and unwanted 
baby girls, as well as other forms of social discrimination. Moreover, widespread eco-
nomic disparities between men and women continue to exist. 

Food insecurity is very much a developing-country phenomenon; less than 5 
percent of the 824 million food-insecure people worldwide live in industrial coun-
tries. Indeed, 18 percent of the people in the developing world are considered food-
insecure. The situation is particularly dire in sub-Saharan Africa, which is the only 
region where the number of food-insecure people has increased in the last 25 years. 
It is also the only region where the number of malnourished has increased since 
1970, where per capita food production has declined since the early sixties, and 
where the food available per person through production plus imports has been vir-
tually unchanged. 

Even where caloric intakes are adequate, many people suffer from hidden 
hunger in the form of micronutrient deficiencies due to poor diets. Worldwide, 
about 2 billion people suffer from iron-deficiency anemia, more than 2 billion are 



SIX BILLION AND COUNTING 9 

at risk of iodine-deficiency disorders, and 250 million children are affected by severe 
vitamin A deficiency. 

Economic Deprivation 
Economic polarization has increased markedly throughout the world in the last 30 
years.12 The richest 20 percent of Earths inhabitants saw their share of world income 
rise from 70 to 85 percent in this period, while the share of the poorest 20 percent 
declined from 2.3 to 1.4 percent. The total assets of the world's 358 billionaires 
amounted to more than the combined gross national products of the world's devel-
oping countries, where 45 percent of the world now lives. 

Disparities within individual societies also increased. Virtually all developing 
and industrial countries were affected—not just the United States.13 This phenom-
enon was pardy due to high rates of unemployment and underemployment. The 
future dimensions of the employment problem are enormous: according to conser-
vative estimates made by the Organisation for Economic Co-operation and Devel-
opment, 1 billion jobs will have to be created worldwide in the next 10 years to 
absorb first-time job seekers.14 

The income gap between industrial and developing countries widened from 
$5,700 to $17,000 between I960 and 1997. Since the early nineties, per capita 
incomes have dropped by 20 percent and more in many countries (primarily in East-
ern Europe and the former Soviet Union). As a result of the Asian financial crisis, 
more than 50 million people in some countries (Indonesia, for example) sank into 
absolute poverty, which had previously been sharply reduced there. 

Approximately 1.3 billion people—almost one third of the people in develop-
ing countries—live in absolute poverty on less than $ 1 a day (in terms of 1985 pur-
chasing power). Another 2 billion people must get by on less than $2 a day.15 In 
other words, half of humanity currently exists or tries to exist on $2 a day or less. 

Ecological Threats 
Use of renewable resources—land, forests, fresh water, coastal areas, fishing grounds, 
and air—has now exceeded the capacity for regeneration in many regions.16 (See 
Chapter 4 for further discussion of these trends.) Global energy consumption is not 
sustainable at current levels: since 1971 it has risen almost 70 percent and, if cur-
rent projections are accurate, it will rise more than 2 percent annually for the next 
15 years.17 Less than one fourth of the people in the world consume three quarters 
of Earth's natural resources and produce 70 percent of all solid waste.18 

Global emissions of greenhouse gases are still higher than the target level set by 
international agreement. Since the United Nations Conference on Environment and 
Development in Rio de Janeiro in 1992, global carbon dioxide emissions have risen 
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by 4 percent; the concentration of carbon dioxide in the atmosphere has now 
reached its highest level in 160,000 years.19 In fact, 1998 was the warmest year 
since average atmospheric temperature measurements were first made in 1866, and 
the nineties was the warmest decade on record.20 

One hectare of forest disappears every two seconds; human settlements and 
newly cleared agricultural land are encroaching on protected areas and tropical 
forestland, and contributing to loss of biodiversity. In 1997, forest fires in Indone-
sia and the Amazon region caused widespread damage.21 

Global consumption of water is accelerating. In the near future, water shortages 
are likely to be the greatest single development problem and represent one of the 
largest potential threats among sources of armed conflict. Drastic shortages already 
exist: in 1997 so much water was diverted from the upper reaches of the Yellow River 
in China that it failed to flow to the China Sea for 226 days of the year.22 

More than 1.5 billion people still have no access to clean water, and 2 billion 
have no access to proper wastewater disposal. More than 1.5 billion people are 
forced to live with air pollution that is a threat to their health, and over 500 million 
have no alternative but to live in ecologically fragile regions.23 Acid rain is posing a 
growing problem in Asia. If present trends continue, it is forecast that emissions of 
sulfur dioxide will triple in the next 10 years.24 

Pol i t ical Shortcomings 
From a political perspective, the world has not yet reached the "end of history" that 
was widely discussed after the breakup of the Soviet Union.25 As this book was 
being written, a gruesome war was raging in Kosovo; shortly before, commission-
ers of the European Union were forced to step down under accusations of corrup-
tion. Whatever we may lament about the political shortcomings in developing 
countries, there are no islands of paradise in the industrial world. 

Inept government remains the greatest hindrance to sustainable development 
in many nations. Despite improvements in the art of governance, coundess millions 
of people are still the victims of repression and violence for ethnic, religious, or 
political reasons. The annual reports of Amnesty International continue to docu-
ment political repression in practically every country in the world. 

With few exceptions, the financial crisis of the welfare state is still unresolved. 
Owing to struggles among various social groups to defend their vested interests, most 
industrial countries are not in a position to undertake necessary political reforms and 
structural adjustments. And global structures of governance and global solidarity 
with regard to social and ecological issues have not yet developed sufficiently for 
common progress in these areas to become a reality.26 
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Figure 3 Urban and Rural Shares of World Population, 1950-2030 
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Source: United Nations Population Division, World Urbanization Prospects: The 1999 Revision 
(New York, 2000). 

Worrying Demographic Developments 
Three recent demographic trends may color the world's future success in achieving 
food security and sustainable development for a growing population: rapid urban-
ization, aging populations, and the speedy spread of HIV. These three develop-
ments, along with other uncertainties, offer sufficient reason to consider the accuracy 
of projections about the future. 

Urbanization 
The start of the twenty-first century marks the first time in human history that more 
people are living in cities and towns than in rural areas (see Figure 3). A near dou-
bling of the world's urban population is expected between 1995 and 2030, from 2.6 
billion to 4.9 billion people, nearly 4 billion of whom will live in developing 
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countries.27 More than half the population of Africa and Asia will be urban by 
2020; more than three quarters of Latin Americans already are.28 

China and India epitomize the huge shifts under way.29 While two out of three 
Chinese currently live in rural areas, the country is expected to become predomi-
nandy urban by 2030. And by then some 600 million people are likely to be living 
in cities in India—about the same as the combined population of Japan, Russia, and 
the United States. Given current trends, it can be assumed that the population in 
rural regions in developing countries overall will decline after 2015. 

Rapid urban population growth is confronting people in cities and local author-
ities with problems of historically new dimensions. Recent migrants have limited 
resources with which to meet their needs. They are conscious of being culturally 
uprooted and suffer from a lack of security provided by the extended family and the 
ethnic or religious community. If they find work at all, it is usually in the form of 
insecure and poorly paid jobs in the informal sector. Thus a shift of the impoverished 
population away from rural areas will go hand-in-hand with urbanization. Garrett 
notes that both the proportion and the number of poor people living in urban areas 
grew during the eighties and nineties in seven out of eight countries surveyed, 
including India and China.30 Similarly, from the early to the mid-nineties, the urban 
share of malnourished children rose in 15 countries for which data are available.31 

Urban poverty has a direct impact on the health of poor people in cities. Most 
new immigrants to the cities cannot afford a decent place to live and are therefore 
forced to stay with others in crowded quarters with no proper sanitation or access 
to basic services. Infectious diseases of all kinds can spread easily. Social upheaval has 
led to the explosive growth of AIDS in cities. In many cases the mortality rate by age 
group in cities exceeds the rate in rural areas. 

Rapid urbanization also undermines food security. People living in cities can-
not feed themselves by subsistence farming. They must purchase most of their food, 
so their food security depends on what they can afford to buy. Thus food security 
in urban areas is inextricably linked to income security. 

Moreover, urban dwellers have different dietary habits than people in rural 
areas. As people move to cities, their diets shift away from coarse grains such as 
sorghum and millet to rice, and sometimes then to wheat. They tend to eat greater 
amounts of livestock products and more processed, transportable, storable foods. 
They also consume more fat, and their diets tend to contain animal proteins rather 
than plant proteins. Thus it is not surprising that increasing urbanization in the 
developing world has been accompanied by a higher incidence of obesity and of dia-
betes and coronary problems, even though undernutrition and poverty-related 
diseases remain major problems.32 
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These new eating patterns require higher levels of cereal production (for animal 
fodder) and greater amounts of agricultural land devoted to grazing. Even today the 
approximately 400 million small-scale farmers in developing countries are unable to 
supply urban populations with enough food. How, then, will it be possible for 800 
million small-scale farmers to supply over 4 billion city dwellers in 2020? 

As long as governments continue to direct the lion's share of development sup-
port to cities at the expense of rural areas, people will continue to abandon their orig-
inal homes—a point that is made time and again in official policy recommendations. 
Policymakers will need to deal with both "pull" and "push" factors if they are to bring 
the process of urbanization under control. 

Aging Populations 
Never before in human history have so many people become so old. Today more 
than 600 million people have passed their sixtieth birthday, and the generation that 
is now over 70 is growing at a rate previously unknown in human history. In parts 
of Canada, Europe, Japan, and the United States, the proportion of people between 
the ages of 65 and 79 is growing faster than any other age group.33 If birth rates and 
mortality rates continue on this path, almost 20 percent of the world will be over 
the age of 60 by mid-century (see Figure 4). 

Where fertility rates are generally lower (primarily in Australia, Europe, Japan, 
North America, and New Zealand), the proportion of people over the age of 65 will 
double in the next 30-35 years, rising to 40 percent and more in countries such as 
Germany, where populations are aging most rapidly. In some countries the number 
of people over 85 will double within the same period. 

Surprisingly, populations in developing regions of the world are also aging. 
Currently, developing countries account for about 80 percent of the increase in the 
number of the people in the world between the ages of 65 and 79. By mid-
century, all of the growth in this predominately female age group will be in devel-
oping countries. 

The proportion of people of working age will decline markedly in comparison 
to the proportion of people receiving old-age assistance. This shift will create numer-
ous difficulties in the funding of social security systems and in covering the costs of 
health care and nursing care. It will be particularly difficult to solve problems related 
to old age where large families are breaking up under the influence of moderniza-
tion and no reliable system of public assistance exists. Although people now live 
longer and remain healthier than ever before, countries with aging populations will 
be confronted by completely different and probably more expensive health problems 
than in the past. 
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Figure 4 World Population Age 60 and Older and Age 80 and Older, 1950-2050 
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Source: United Nations Population Division, Department of Economic and Social Affairs, World 
Population Prospects: The 1998 Revision, Vol. II: The Sex and Age Distribution of the World Pop-
ulation (New York, 1999). 

This "graying" of the world's population also has important implications for 
agriculture. First, different age groups have different nutritional needs. In India, for 
instance, over the next half-century the caloric requirements for those under the age 
of five are expected to decline, while those of individuals age 60 and older are due 
to increase by 250 percent.34 A second effect is due to the disproportionate aging of 
the farming population in many developing countries. Young people in rural areas 
are more apt to move to "the big city," even in industrial countries. The average age 
of farmers in Japan, for example, is 60, and in the United States it is 57.35 Experi-
ence shows that many of these older farmers in developing nations will be marginal 
producers, requiring government subsidies and protection, if available, and thereby 
reducing the nation's food security.36 
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HIV/AIDS 
AIDS is the third recent worrying demographic development. No other epidemic 
since the great Chinese famine of 1959-61, which claimed 30 million lives, appears 
to have decimated human beings with enough force to cause a measurable decline 
in population growth. AIDS now claims more human lives worldwide than any 
other infectious disease, and it has become the number one killer in Africa.37 

According to the World Health Organization (WHO), 36 million people had 
HIV/AIDS as of late 2000. A dramatic rise in mortality will occur if no significant 
breakthroughs are achieved in research on curative and preventive measures— 
specifically, development of a vaccination against infection, since the use of condoms 
and safe sex practices that would prevent unwanted pregnancies as well as sexually 
transmitted diseases and HIV infection is not widespread. Moreover, any curative 
and preventive measures will have to be available at affordable prices. 

AIDS has eradicated a great deal of progress in health and development. Today 
it is reducing the life expectancy of the adult population in virtually every country 
in sub-Saharan Africa. In Botswana, where 36 percent of adults are HIV-positive, 
life expectancy at birth will drop to about 37 within the next few years; in the 
absence of the AIDS epidemic, it would now be about 70. Indeed, as a result of 
AIDS, Botswana's population will barely grow between now and 2050, and it may 
even decline—despite a high birth rate. 

AIDS also has a direct impact on people's ability to acquire enough nutritious 
food to lead active, healthy lives. It affects the availability of labor to work the farms 
and can force people to reallocate their scarce household resources from agriculture 
to patient care. When the disease takes adults in rural areas, it can leave orphans and 
the elderly, who may lack the experience or the strength to continue farming. The 
ripple effects of this devastating illness in terms of food security are considerable: it 
can alter the crops people plant as they shift, for example, to fast-maturing but less prof-
itable root crops, and it can force farmers to sell income-producing animals to cover 
health care costs or even to slaughter livestock for consumption during funerals.38 

In its recently revised projections, the United Nations Population Division 
took explicit account of the higher mortality rate from AIDS and made a downward 
adjustment in its figures for the year 2050. 

Two Views of the Population Problem 
The facts and trends just described may be subject to general agreement, but their 
implications are not. Antithetical views on the future exist side by side, as they have 
for centuries. In 1750 Johann Peter Sussmilch, a Berlin vicar and statistician, esti-
mated that Earth could feed at least 10 billion people. But some 50 years later, 
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Siissmilch's English colleague, Thomas Robert Malthus, foretold a black future.39 

The current protagonists in the debate are Julian Simon in one corner versus Paul 
and Anne Ehrlich and Lester Brown in the other. According to the publications of 
the Ehrlichs or Lester Brown, the global community is adopting the lemming 
approach.40 Yet the writings of Julian Simon or Ronald Bailey paint a bright, rosy 
future.41 According to the cover text of Julian Simon's last book, "All trends in mate-
rial affluence for human beings have improved—and that will remain so in the 
future, since advances in technology and new research findings will provide a com-
pletely new framework for future actions."42 

The interested layperson remains frustratingly unenlightened—how can any-
one come to an informed opinion on such a complex issue if gifted scientists can 
arrive at such different conclusions based on the same data? Answering this question 
involves dividing the world roughly into two camps—pessimists and optimists—and 
examining their methods. The first thing to notice is that the statements of pessimists 
and optimists are based on different value judgments and methodologies. 

In many cases—though not all—pessimists take an actual set of conditions 
and extrapolate the most important trends of the past into the future. Model 
assumptions are based on the principle of ceteris paribus—that is, "other things 
being equal." Individual problem areas (such as current stocks of natural oil) are 
picked out from the complex mosaic of the economic, political, social, and ecolog-
ical world. These are compared with the current consumption trend and used as a 
basis to calculate what would happen if the trend were to continue, other things 
being equal. 

Let us assume that current natural oil stocks amount to 100 million units and 
that current consumption is 4 million units a year. All other things being equal, the 
volume of natural oil will last the current world population 25 years. Assuming more 
realistically that consumption will increase because of industrialization and motor-
ization in developing countries and that population will increase, the availability 
period for oil declines dramatically. Asked whether new natural oil stocks might be 
discovered, pessimists reply in the positive but qualify this by citing the increasing 
environmental costs required to extract oil (in mud flats, for instance, or Alaska or 
the Amazon), so that ultimately more is lost in environmental terms than is gained 
in terms of raw resources. The same thinking is applied to all other nonrenewable 
resources. Technical modifications (the two-liter car) or innovative production 
methods (oil from coal) are regarded by pessimists as feasible but as a temporary 
postponement of inevitable and imminent disaster. Technological advances that 
increase resource productivity are often judged to be negligible since they are more 
than offset by the quantitative effect of unchanged behavior patterns. 
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The underlying psychological tendency of pessimistic models is mostly nega-
tive, partly moralistic, and in almost all cases in favor of stronger state intervention. 
Pessimists define "sustainable development" as a relatively static concept—that is, 
future generations should be assured a comparable capital stock of natural resources 
for the purposes of satisfying their needs. From this point of view, any consumption 
of natural resource stocks is therefore problematic; only the consumption of the 
"interest" on natural capital would be legitimate. The assumption that innovations 
could increase Earth's available natural capital and that the requisite investments of 
natural capital would be justified is given short shrift. Most pessimists believe that 
the state and its command-and-control mechanisms are important elements in seek-
ing ways out of the crisis. 

Pessimists conclude thus: the end of the world is nigh—at least the end of the 
current production, consumption, and waste culture. We must therefore turn our 
backs on technology, with its empty promises of efficiency, embrace self-sacrifice, and 
limit our consumption to the level of subsistence. 

Optimists like Julian Simon think completely differently. They do not assume 
"other things being equal" since the real world is shaped by circular interdependen-
cies, and inventiveness promises endless innovation. In other words, nothing stays 
as it is, since people respond intelligendy to changing circumstances, conflicts, and 
scarcities. Intensive research will produce new findings and an infinite array of tech-
nical innovations, thus preventing distribution conflicts between present and future 
generations. Thanks to ongoing advances in knowledge and technology, everything 
we regard as "sustainable" based on our present level of knowledge and in the light 
of our current interests will be irrelevant for future generations. Even as recently as 
the sixties, the top managers of some large electronic companies believed the devel-
opment of small computers for personal use was impossible, and the idea of mobile 
telephones and the Internet was confined to the pages of science fiction books. 

For Julian Simon, it is not raw materials per se that are valuable for the quality 
of human life, but the services they enable. I f fiber-optic telecommunications 
become cheaper or better, the scarcity of copper loses significance. If goods for-
merly manufactured from light metals serve the same purpose if made from com-
posite materials, or if iron is replaced by ceramics and other such substitutions are 
possible, the scarcity of natural raw materials is less meaningful. 

Optimists also believe the negative impact of scarcity on society is short-term 
only. In their view, the longer-term impact is positive, since it acts as an incentive 
to innovate and substitute and galvanizes human inventiveness. For this school of 
thought, any progress is a natural adaptive response to a concrete scarcity and not 
merely a happy coincidence. 
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The fundamental psychological tendency of the "optimist" model is forward-
looking, competitive, and generally in opposition to state intervention. Conflicts of 
interest and the search for individual material benefits are valued as the driving 
forces of social progress. This is particularly true of democratic societies with healthy 
market economies and intensive competition, where individuals have the freedom 
to develop. Regulations aimed at environmental protection are regarded as admin-
istrative overkill. 

Optimists define sustainable development as a dynamic concept and strive to 
provide future generations not with the same stock of natural resources but with 
comparable options. The consumption of natural resources is not a problem, pro-
vided it fuels innovation and allows future generations to enjoy a high quality of life. 
Hence the optimists' message: don't worry, resources are there to be used; every 
generation should consume as much as it wants. What society needs is economic 
growth. This is only achievable by using resources. Today's resource consumption is 
an investment in future earnings; curbing consumption now would obstruct progress 
for future generations. 

However counterintuitive and out of touch with the Zeitgeist they seem to be, 
the arguments of the optimistic school of thought carry too much weight to be sim-
ply swept aside. So we must ask ourselves: in our attempt to achieve sustainable 
development, are we confronting inevitable forces? Or are the problems we face 
based on processes that can be influenced by human inventiveness and technical 
progress? 
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From Populat ion Theory t o Real ity 

The first forecast made by U.N. population experts in 1951 projected a global 
population of 3.3 billion by 1981. The actual figure was 4.4 billion.1 In the 
early nineties, forecasts of global population by 2100 projected a maximum of 

14.1 billion and a minimum of approximately 8 billion. The difference, slighdy 
more than 6 billion, is roughly the number of people alive today.2 What is the use 
of such wide-ranging and even mistaken forecasts? 

In examining population projections, it is important to remember that they are 
not predictions of definite developments; they indicate the number of people a 
country or a region will have if the economic, social, ecological, and political assump-
tions that underlie the forecasts remain valid. In other words, they provide a hypo-
thetical statistical scenario. The inaccuracy of the 1951 projection, for example, was 
partly the result of insufficient knowledge about the population of China at that time 
and pardy the result of pessimistic assumptions about the decline of infant and 
child mortality in developing countries. 

The most important factors influencing the future population of a country are 

• current population and age structure, 

• assumed birth rate,3 

• assumed life expectancy, and 

• the amount of time projected until population growth stabilizes.4 

Which U.N. forecasts will turn out to be accurate when we bear in mind that 
the funds for population programs will not be available in the amounts pledged in 

19 
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1994 at the International Conference on Population and Development in Cairo? No 
one can answer this question at the moment. 

Population forecasts beyond a particular point in time are of limited value. We 
cannot forecast economic, social, ecological, and technological conditions at the 
middle of the twenty-first century, nor do we know the long-term impact of AIDS 
on, say, the population of sub-Saharan Africa. Demographer Nathan Keyfitz has 
described the problem of population forecasting in these terms: 

Demographers can no more be held responsible for inaccurate forecasts of 
population 20 years into the future than geologists, meteorologists, or 
economists can be held responsible for their failure to predict earthquakes, 
cold winters, or economic crises 20 years in advance.5 

Nevertheless, forecasts of demographic developments play a useful and impor-
tant role in forming the basis of policy recommendations. 

In general, forecasts inspire considerable public reaction. We do not know 
whether the worlds population will eventually level off at 9, 10, or 11 billion. Fore-
casts made by the World Bank in 1984 varied by as much as 3 billion, depending 
on whether they were based on favorable or unfavorable assumptions. Today, there 
is general agreement that world population will reach about 8.9 billion by 2050. But 
no one can be certain of that. 

The great weakness in making population forecasts can be traced to calculations 
that are inaccurate because they are based only on demographic indicators. Ecolog-
ical bottlenecks—such as water scarcity (in the Middle East and North Africa, for 
example) or shortages of land (in China, for instance)—are given as litde consider-
ation as social catastrophes such as war. In the same way, current forecasts casually 
ignore such problems as climate change or further depletion of the ozone layer. Yet 
forecasts made without taking ecological conditions into account can reveal astound-
ing shortcomings when we consider the fate of people in the Sahel zone of Africa, 
where, among other things, there is a lack of food security resulting from drought. 

Assumptions about social conditions and political decisions also have a major 
influence on population forecasts. Will China continue to pursue its present popu-
lation policies, or will it change course and, if so, in what direction? Will the birth 
rate in sub-Saharan Africa really decline as soon as modernization takes permanent 
root in traditional African societies? Will the increase in mortality owing to AIDS 
make it impossible to conduct family-planning campaigns? Or will the spread of this 
disease make condom use more acceptable? How will people in Indonesia respond 
to growing poverty resulting from financial crisis? Will they decide to have fewer chil-
dren until the crisis has passed, as people in the United States and Europe did dur-
ing the Great Depression in the early twentieth century? Or will they follow the 
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traditional pattern of poor societies and respond to rising mortality rates by having 
more children? 

Different answers to these questions, as well as errors in making assumptions, 
influence the results of population forecasts and account for variations among them. 
If forecasts are based on good social data, desirable population policy decisions, and 
the assumptions of individual initiative, the result will be a "low" figure for global pop-
ulation. If the opposite holds true, the results are bound to show a "high" figure. 

Carl Haub, senior demographer at the Population Reference Bureau, has cited 
three criteria that can be used as a rule of thumb in population forecasting.6 A pop-
ulation forecast is more realistic 

• the shorter its time frame, 

• the larger the geographical area for which it is made, and 

• the lower the current birth rates and the higher the current life expectancy of 
people in the area covered by the forecast. 

Forecasts that cover short periods of time, such as 10 years, reflect observations 
of the recent past. This reduces the chance of error to a relative minimum, as age 
structure, mortality rates, birth rates, and possible migration patterns are known. 
Forecasts for an entire continent are likely to be more accurate than those for a sin-
gle country, since overestimates, underestimates, and other errors may balance out. 
In the final analysis, countries with high birth and death rates have a much greater 
potential for demographic change than those with low fertility and mortality rates. 
At least the last of the three criteria mentioned suggests that population forecasts for 
developing countries are more likely to be in error than those for industrial nations. 

The undeniable value of population forecasts lies in the fact that they can indi-
cate trends under certain conditions, as well as the possible consequences of these 
trends. They offer a chance to take appropriate corrective action with respect to cer-
tain developments—the opportunity need only be seized. In the view of the philoso-
pher Hans Jonas, the aim and the purpose of prophecies of disaster is to provoke 
change and, by so doing, to be proved wrong.7 

The Population Factor 
It is one thing to know roughly how many people will be living on Earth at a par-
ticular moment in the future. But how do we determine the point at which the pop-
ulation of a particular region or country, or indeed the globe, will become too big? 
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It has been known for centuries that the world's population is growing. More-
over, the consequences of this growth were described as early as the Middle Ages. We 
know as well that it is not only the number of people living in a country or a region 
that is important but the ways in which they live, their forms of social organization, 
and their consumption patterns. The importance of the "population factor" becomes 
clear only in relation to economic development (and thus to per capita consump-
tion), the characteristics of development policy in a particular country (and thus the 
social, economic, and political environment), the supply of natural resources, the 
level of technology (and thus eco-efficiency), and cultural conditions. 

For example, "too little" population growth leads to great difficulties in the 
financing of social security systems, while at the same time "too many" children in 
sub-Saharan Africa will make it difficult for African schools to maintain quality. 
Only when population data are "relativized" in the light of individual value judg-
ments is it possible to draw conclusions about such things as "overpopulation" or 
"overly slow population growth." 

Some regions (such as the Sahel) are already overpopulated in relation to avail-
able resources and would thus need to experience a negative rate of growth to 
improve the quality of life. Other societies that are rich in natural resources are 
unlikely to have problems in the foreseeable future, even though some have rates of 
population growth above 2 percent. If agricultural potential were the only criterion 
used to gauge optimal population levels, countries such as Malaysia or the Congo 
could support three to four times as many people. In general, the concept of "over-
population" applies only when available natural resources are being overexploited or 
when available capital is inadequate to make the investments necessary for a decent 
quality of life—even in the case of lifestyles based on subsistence agriculture.8 

Yet a population may also be considered "too small" and its rate of growth 
regarded as "too slow." Hundreds of millions of people live in conditions so miser-
able that they claim the life of one in three children before the age of five. When par-
ents depend on children in the absence of public or other institutional health and 
social security systems under such conditions, even four or five children often pro-
vide too little social security for parents. And in cultures where girls join their hus-
band's families at the time of betrothal and are thus no longer available to care for 
their own parents in old age, four children may be too few for old-age security if they 
are "only" girls. 

Finally, a country with a very low population density and an abundance of fer-
tile land may find itself envied—sometimes mildly, sometimes aggressively, but 
envied nonetheless—by a neighboring country that is armed to the teeth and suf-
fering from a shortage of land in light of its rapidly growing population. The for-
mer country's government may conclude under such circumstances that its own 
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population is "too small" and that a higher rate of population growth would enhance 
its geopolitical position and the long-term security of its population. 

We do not know how many people are too many for Earth overall. But there 
are growing social and ecological indications that sustainable development will not 
be possible for everyone if population growth rates remain high. Yet the same indi-
cations can be found on the other side of the coin: sustainable development will also 
be impossible if the richest 10—15 percent of the world's population continues its 
current high level of energy and resource consumption. If everyone in the world had 
the same standard of living as the Indians of the Brazilian rain forest, Earth could 
support 20-30 billion people. But if everyone consumed resources at the same level 
as the inhabitants of the United States, Earth's carrying capacity would already have 
been exceeded today. 

The relationship between population growth and human development is 
extremely complex and can by no means be traced to one cause. Proof of this can 
be found in the fact that the global population of just over 6 billion in 2001 is con-
siderably better off than the population of 3 billion who were alive in 1960. 

Understanding Patterns of Population Growth 
Theorists have advanced a number of ideas concerning the factors that encourage 
or limit population growth in the past couple of centuries. In 1798, Thomas Robert 
Malthus published his Essay on the Principle of Population As It Affects the Future 
Improvement of Society? This systematic discussion of the impacts of population 
growth on human welfare and national economic development, which went 
through seven subsequent editions, with slight revisions over time, was based on the 
fact that a population whose growth is "unrestricted" will increase in geometric pro-
gression (or 1,2,4, 8,16, and so on). Malthus pointed out that human beings exist 
within a finite space and that annual increases in the food supply depend upon 
improvement of arable land already in use. Based on his assessment of global con-
ditions, Malthus concluded that even the most assiduous human effort could do 
no more than increase the food supply in arithmetic progression (1, 2, 3, 4, 5, and 
so on). 1 0 

According to Malthus, an overly high rate of population growth would also pose 
a threat to stable political development, since hunger and the suffering born of 
poverty would be the source of endless political upheaval and carnage.11 This con-
clusion has some relevance to the conditions found in numerous countries today. 

Many aspects of Malthus's theory have been disputed since his time. But his 
hypotheses are still of interest with regard to the impact of high population growth 
on aggregate material resources. 



24 CHAPTER 2 

The Law of the Minimum, formulated more than a century ago by Justus von 
Liebig, states that the yield of a particular species is proportional to the amount of 
the most limiting nutrient, whatever that may be. We do not know just what "nutri-
ent" will turn out to be the limiting one for humans—water, air, land, or the pro-
tective atmospheric boundary layer. In light of the knowledge we have today, 
however, we do know that many important natural resources are finite in quantity, 
at least in the long term. As Malthus perceived in his day, we could still face the prob-
lem of a widening gulf between two dynamic limiting factors—increasing popula-
tion and a decreasing natural resource base—unless this can be prevented through 
further social and technological innovations resulting from human ingenuity. 

Recommendations on population policy and programs concerned with repro-
ductive health in developing countries are often based expressly or indirectly on the 
assumption that developing countries will undergo a "demographic transition," just 
as industrial countries did over the last 200 years. Such a transition has a minimum 
of three phases, from a "traditional society" that has high rates of birth and mortal-
ity and low population growth, to a "modern society" with low birth and mortality 
rates and declining population growth.12 Between these two conditions there is a 
"transition phase" in which mortality has already dropped but the birth rate is still 
high, resulting in high population growth. 

The demographic transition theory gained popularity in the fifties during 
debates about strategies of population policy for developing countries. The wide-
spread attention given to the theory was based partly on its apparendy obvious 
plausibility and partly on a contemporary view according to which the process of 
development was overwhelmingly understood in terms of developing countries 
"catching up" with industrial countries. The temptation and the potential for error 
involved in making demographic forecasts for developing countries from the socio-
economic perspective of industrial ones was recognized early, and appropriate warn-
ings were issued.13 There was agreement that the theory of demographic transition 
was merely a general model of change in birth and death rates resulting from social 
change. There was never a serious body of opinion maintaining that the theory 
constituted a "law" that could be applied to other periods of time and other soci-
eties and cultures. This is still true today. 

The theory is not precise enough to make exact forecasts about the duration of 
transition phases or to specify other quantifiable social and economic thresholds 
beyond which the birth rate will begin to drop. In any case, there are no "magic 
numbers" for threshold levels of industrialization, gross domestic product, or liter-
acy. There is still no consensus today about the relative importance of specific fac-
tors that influence the transition or about which indicators (such as income 
distribution) should be considered and which can be ignored. 
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It is important to note that the demographic transition in Europe was highly 
uneven in both duration and structure and cannot be analyzed in simple terms. Indi-
vidual countries in pre-modern Europe exhibited pronounced regional deviations. 
In addition, in some cases birth rates declined before modernization set in and in 
others they remained high even after the beginning of modernization. Studies by 
Paul Demeny and, later, by Ansley Coale have brought to light developments that 
remain unexplained: in numerous societies of pre-modern Europe, there was no 
decline in mortality rates before the decline in fertility. Rather, both rates declined 
simultaneously. And in France as well as several provinces of Germany, birth rates 
even declined before death rates.14 

Still, it has been argued that what is traditionally thought of as the "European 
pattern" of demographic transformation—from high birth and death rates through 
a transition phase and then to low birth and death rates—could be applied to devel-
oping countries today. But there are also counterarguments, according to which the 
demographic transformation of Europe was a historically and culturally unique 
phenomenon. 

Numerous differences distinguish Europe in the eighteenth and nineteenth 
centuries from today's developing countries: There were fewer than 200 million 
people in Europe when the transition began, whereas today the population of the 
developing world is nearly 5 billion.15 Crude birth rates are higher today in these 
nations than they were in pre-modern Europe. Doubling times are very different— 
it would have taken Europe 150 years to double its population at the nineteenth-
century growth rate, compared with about 24 years for all of West Africa today. In 
addition, migration cannot serve as the escape valve that it did for the British, Ital-
ians, Spaniards, and others nearly 200 years ago. 

Marital age and frequency of marriage are also areas in which important dif-
ferences can be found between traditional European societies and todays develop-
ing countries. In pre-modern Europe, strict cultural norms and social codes kept the 
marital age for women relatively high—much higher, in any case, than in traditional 
societies in the South today. 

The general decline in mortality rates has also followed a different course. In 
Europe, rising standards of living and improvements in sanitation, hygiene, and diet, 
as well as higher levels of education and training, were responsible for a continual 
decline in mortality rates over approximately 150 years. Today, developing countries 
can import vaccines, medicine, and chemicals for vector control from industrial 
countries and put them to widespread use with the help of international develop-
ment organizations, regardless of their level of modernization. This has allowed a 
substantial "imported" reduction in mortality, especially among infants and children, 
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within only a few years. The infant mortality rate alone declined from an average of 
140 per 1,000 births in 1960 to approximately 70 in 1999. 

At the same time, however, mortality rates have remained unstable in many 
countries owing to the disruptions of war, political and economic chaos, and mis-
guided governmental priorities. As long as infant and child mortality continues at 
high levels, parents will continue to regard children as the only reliable source of 
security in old age, as well as a source of other economic and social benefits. They 
will not be prepared to reduce the number of children they have until they are con-
vinced it is reasonable to do so. 

Finally, and quite important, given current high levels of social and ecological 
stress, developing countries do not have the luxury of 150-200 years in which to 
complete the demographic transition, as European nations did. 

To balance the points just made, a few arguments have been advanced in favor 
of applying the European model of demographic transition to today's developing 
countries. First, where the quality of life improves, mortality rates decline. When a 
society is at peace and can meet its basic needs on a sustainable basis, it will first expe-
rience a decline in the rate of infant mortality. This is the most sensitive indicator 
of the quality of human life. 

Second, birth rates decline more slowly than mortality rates. The same reasons 
that led to a continuance of high birth rates at a time of declining mortality rates dur-
ing the intermediate phase of European demographic transition apply to develop-
ing countries today. Traditional patterns of thought and behavior, moral and 
religious codes, and a series of other influencing factors that vary from culture to cul-
ture are slowing down the decline in birth rates in proportion to mortality rates. This 
can be seen in a comparison of relative declines in crude birth and death rates (see 
Table 3). 

Table 3 Relative Changes in Crude Birth and Death Rates, 1960-99 

Death rate Birth rate 

Deaths per 1,000 population Births per 1,000 population 

Country or countries 1960 1999 Change (percent) 1960 1999 Change (percent) 

Mali 30 16 -46.6 50 47 -0.6 
Uganda 21 19 -9.6 49 48 -2.0 
India 22 9 -59.1 44 28 -36.4 
China 14 6 -57.1 40 16 -60.0 
All developing countries 26 9 -65.4 48 26 -45.8 

Source: Data for 1960 from World Bank, World Development Report 1978 (New York: Oxford University Press, 1978); 
data for 1999 from Population Reference Bureau, 1999 World Population Data Sheet (Washington, DC: 1999). 
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The logical consequence is the high population growth that has persisted 
roughly since the end of World War I I , bearing out the predictions made by those 
who developed the demographic transition theory. Population policy since the war 
has aimed to accelerate the decline in birth rates—in other words, to induce the third 
phase of demographic transition—an effort that has met with some success. 

Since the historical process of demographic transition in Europe occurred under 
social, economic, and demographic conditions remarkably different from conditions 
in developing countries, it is clear that single explanations are inadequate.16 A decline 
in mortality does not by itself necessarily lead to a decline in birth rates, at least not 
within a period of time that is relevant in development terms. 

Today, although urbanization and industrialization are certainly important fac-
tors accelerating the process of demographic transition, they are neither necessary nor 
sufficient to induce i t . 1 7 Some agricultural societies in pre-modern Europe had 
declining birth rates—just as Sri Lanka and the Indian state of Kerala do today. And 
some developing countries have experienced a process of demographic transition 
within a relatively short period that is similar to the European pattern. Early exam-
ples include Iran, Viet Nam, South Korea, and China, as well as Chile and Costa 
Rica. 

In any event, the historical model of demographic transition does not provide 
a reliable basis for making precise forecasts about the future of all developing coun-
tries, given their great cultural, social, and religious diversity. It is too approximate, 
too simple, too mechanical, and too abstract. In light of the many differences 
between European countries in the eighteenth and nineteenth centuries and devel-
oping countries today, we must beware of a naive belief in demographic inevitabil-
ities during the course of economic development. There were no clearly definable 
or even quantifiable economic or social "thresholds" in pre-modern Europe, nor are 
there any in the poor countries of the South today.18 Nevertheless, the demographic 
transition theory remains useful and helpful in understanding demographic 
processes. 

The validity of the demographic transition model depends on continual social, 
economic, and ecological improvement, eventually leading to a complete social 
transformation that brings general improvement in the quality of life. Yet many dis-
turbing contemporary developments give rise to the fear that transformation of this 
sort will not occur in many countries. Fresh water and arable land are becoming 
scarce, many countries exhibit extreme shortcomings in the quality of governance, 
and new problems with vast dimensions (such as climate change) have appeared. In 
light of these developments, an increasing number of countries are confronted with 
the danger of falling into a "demographic trap." 
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The term demographic trap describes a situation in which the circumstances of 
human life deteriorate to the extent that the conditions that lead to declining birth 
rates are no longer present. In this case, high population growth and its economic, 
social, and ecological impacts not only trap people in poverty, they also lead to 
increased poverty. This in turn produces a rise in mortality, with the result that the 
society slips back to the first phase of demographic transition. No country can exist 
permanently in the intermediate phase of transition characterized by high birth 
rates and low mortality rates. It will either progress toward the third phase or slide 
back to the first; there are no other options. Lester Brown points to countries such 
as Afghanistan, Ethiopia, Nigeria, and Sudan as now being directly confronted with 
this demographic trap.19 He warns of the possibility that "demographic fatigue" 
will occur when governments no longer have the necessary resources at their disposal 
to maintain sustainable processes of development. 

Growing unemployment, explosive demands for water, escalating soil degra-
dation, and competition over land are problems whose dimensions have already 
exceeded manageable proportions, even for governments regarded as competent. 
New, large-scale problems such as conflict-induced migration, increasingly severe 
weather-related disasters, outbreaks of new diseases, and the recurrence of age-old 
diseases such as malaria and tuberculosis are further causes of demographic fatigue 
that retard development. 

Current discussions about population policy focus almost exclusively on the 
development-inhibiting impacts of high population growth. Some demographers, 
however, regard population growth—albeit in modest proportions—as highly favor-
able to a country's economic and social development. Some of these arguments are 
several decades old and reflect development experience that is now regarded as obso-
lete. Others, however, were taken up more recently by U.S. authors who developed 
them further in the eighties.20 

The pronatalist literature deals primarily with impacts of population growth 
that are considered positive, including the stimulation of demand, the advantages 
of mass production, the stimulation of technical progress, incentives for the creation 
of infrastructure, and a younger population structure, which has certain advantages 
in terms of the structure of the workforce. Julian Simon, one of the most widely read 
of the recent pronatalists, viewed human beings as the "ultimate resource."21 Their 
creative talents, intelligence, energy, willpower, and imagination can be used to solve 
problems and secure advantages for themselves and their societies. These strengths 
enable them to deal with or prevent even the worst disasters. Accordingly, instead 
of leading to insoluble problems, high population growth may actually represent an 
opportunity for social development. 
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This hypothesis is questionable. The sad realities of the crowded slums of Cal-
cutta, Nairobi, Rio de Janeiro, and many other cities today offer little reason to hope 
that a potential genius will fulfill his or her destiny despite undernourishment in 
early childhood and a lack of adequate education. It is certainly true that human 
beings are a source of creative activity and that creative potential is an asset to every 
society in the North or the South. But before it can flourish and expand, the qual-
ity of human life must improve. As long as high rates of population growth persist, 
this will be a difficult if not impossible task. 





C h a p t e r 3 

Social and Economic Impacts 
of Rapid Populat ion Growth 

Every country, region, and family has the capacity for a certain sustainable rate 
of growth in population. When and where this rate is exceeded varies from 
one country, region, and family to another, as well as over the course of time. 

It depends not only on the size of the base population and the available resources 
(land, capital, raw materials, level of education), but also on the quality of local devel-
opment policy and the competence of the government and public authorities ("good 
governance"). Yet once this certain rate of population growth is exceeded, even the 
best development policy cannot prevent an undesirable impact on the family and on 
a country's development potential. Nans Sadik, when she was executive director of 
the United Nations Population Fund, noted that in many countries the speed of 
population growth is already outstripping the ability of governments to provide 
adequate services, social programs, and infrastructures.1 This situation is akin to try-
ing to run up a down escalator: you have to be very fast to advance even a few steps. 

Social Costs a t the Family Level 
The greatest and most immediate costs of high birth rates are borne by the family, 
through deterioration in the health of mother and child and added pressures on food 
supplies. 

Health Risks for Mother and Child 
Infant, child, and maternal mortality are the social indicators that most clearly 
reflect the level of poverty in a society. No other indicators reflect the North-South 
divide so clearly. 

31 



32 CHAPTER 3 

At least 500,000 women, 99 percent of whom live in developing countries, die 
each year as a result of complications arising from pregnancy and birth. This is the 
equivalent of a jumbo jet with 250 female passengers crashing every four hours a day 
all year long. Maternal mortality is up to 250 times higher in poor countries than 
in rich ones.2 

A large proportion, if not the majority, of maternal deaths can be attributed to 
undesired pregnancies that could be avoided by family planning. Three quarters of 
mothers die in childbirth from hemorrhaging, blood poisoning, and birth compli-
cations. Another frequent cause of death is backstreet abortions. Of the women 
who survive these, many suffer lasting damage to their health.3 

There is a direct, measurable correlation between the health of mother and 
child, the number of births per woman, the interval between births, and the timing 
of pregnancies in the life of a woman: the more children a woman bears, the shorter 
the spacing between births, and the younger (under 18) or older (over 35) a woman 
is, the worse the health of mother and child and the higher the mortality of both.4 

For biological (physical attributes) as well as societal (economic circumstances and 
social security) reasons, women under 18, and especially under 16, are exposed to 
high health risks during pregnancy and birth.5 For biological reasons, women over 
35 are exposed to higher pregnancy and birth-related risks than women in their 
twenties. Studies in Bangladesh show that 52 percent of maternal deaths in that 
country could be avoided if women under 20 and over 34 did not become preg-
nant.6 I f pregnancies ceased after the birth of the fifth child, maternal mortality in 
Bangladesh would decline by another third. 

Exposure to an increased risk of mortality as a result of too-closely-spaced preg-
nancies is unrelated to domicile (urban or rural), maternal education, or household 
income—that is, irrespective of the key social indicators used to measure quality of 
life.7 But it is especially acute among the lowest-income families and among women 
whose heavy workload and poor nutritional condition have led to a "wasting" of the 
body, manifested by iron or vitamin deficiencies, anemia, and other debilitating con-
ditions.8 Under such harsh conditions, the newborn infant arrives in this world 
underweight, weak, and sickly and runs a far higher risk of becoming seriously ill 
and dying before reaching its fifth year. 

The social environment of poverty—with high birth rates, lack of hygiene and 
sanitation, and poor nutrition and housing conditions—significantly endangers the 
health and survival rates of infants and children under five years old. Infants whose 
mothers quickly give birth to another child run a particularly high health risk.9 The 
same is true of a newborn whose mother has suffered a failed pregnancy or the 
death of her most recent infant.10 According to the findings of a Pakistani study, the 
mortality risk of a child born within two years of a previous pregnancy is 30 percent 
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higher than that of the first-born during the first month of life, 60 percent higher 
up to the end of the first year, and 50 percent higher up to the end of the fourth 
year.11 Infant mortality in many developing countries could be reduced by 20-40 
percent if at least two years between births could be achieved through family plan-
ning and other means.12 

Shorter breastfeeding times, premature weaning of infants to solids, and a 
reduction in the quality of nutrition due to a lower per capita family income 
(usually as a direct consequence of the growing number of siblings) lead to a dete-
rioration in the nutritional condition of infants.13 This deterioration is com-
pounded by a decline in the care given to young children following the birth of 
another child. The new infant receives all the mother's attention, thus marginal-
izing older siblings in terms of nutrition, hygiene, and general welfare. Generally 
speaking, the more children there are in a family, the worse their state of health— 
particularly in the case of younger girls in large families. The opposite case is also 
well researched and unequivocally proved—that is, the health-related benefits of 
smaller families. 

The key to solving all these problems, besides improving the general living 
conditions of the poor, lies in better reproductive health. The goal is smaller fami-
lies and the observance of a reasonable interval (at least 24 months) between preg-
nancies. This resting period significantly strengthens the condition of mother and 
child, irrespective of the parents' level of education or place of residence (urban or 
rural) or the availability of clean drinking water.14 However, a general improvement 
in reproductive health cannot be achieved by focusing exclusively on the "female tar-
get group." The 1994 International Conference on Population and Development 
achieved a quantum leap on this issue by examining the role of the male and call-
ing for an increased focus on male responsibility.15 

Pressures on Food Supplies in Famil ies 
Contrary to the popular belief that girls are discriminated against when it comes to 
food allocation within a household, a comprehensive review finds that with the 
exception of South Asia, differences between male and female nutritional status are 
slight.16 In South Asia, however, females consistendy fare worse when it comes to 
nutritional care. This discriminadon has been attributed to the dowry system, which 
requires families to pay bridegrooms to marry their daughters. Discrimination 
against girls is not necessarily a feature of the poorest of the poor; in fact, there is con-
siderable evidence that such discrimination is greater in higher-income families. In 
sub-Saharan Africa, where the culture calls for bridegrooms to pay a bride price, 
daughters tend to receive better nutritional care than sons. There is little evidence 
of a pro-male bias in Latin America. 
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There is also evidence of a pro-adult bias in terms of food intake in South Asia. 
While this can be partially explained by the tendency of adult males to be engaged 
in energy-intensive tasks, boys are more favored in terms of food distribution, par-
ticularly in the lean season. Other parts of the developing world show less evidence 
of favoritism toward adults. A number of studies suggest that the first-born child 
within a family is usually treated well regardless of whether it is male or female. How-
ever, later-born girls are more likely to face discrimination relative to their brothers 
and any older sisters. 

Decl ining Quality of Education 
Since all the children in a family must be properly fed, clothed, cared for, and edu-
cated, large families incur significandy higher costs than families with fewer children. 
This forces them to economize on certain aspects of child care. Such cost-cutting is 
necessarily more drastic in poorer households. 

In a study in Colombia, Nancy Birdsall found that the investment per child 
sinks "monotonously" as the family grows in size.17 This effect is particularly pro-
nounced if there are five or more children in the family. Since, moreover, less money 
is available for the younger siblings in a large family (for schooling, educational 
materials, and the like), educational quality and opportunities deteriorate as the 
family grows in size.18 In addition, the duties of caring for younger siblings, imposed 
primarily on girls, as well as other household chores and child labor all impede 
school attendance.19 

The quality of education also declines as a growing cohort of pupils encounters 
a stagnating number of schoolrooms, teachers, and educational materials. Despite 
the best intentions, the quality of teaching deteriorates. 

In a world increasingly dominated by academic competitiveness, educational 
deficits—and truly structural deficiencies, such as illiteracy—are the precursors of 
future unemployment and underemployment, and consequendy of poverty. 

Disadvantages for the Economy 
A recent Worldwatch Institute study, "Nineteen Dimensions of the Population 
Challenge," addresses many of the social, economic, ecological, and other factors 
affected by population growth.20 While it is impossible to discuss here all the prob-
lem areas exacerbated by population growth, one fact remains: all problems of 
underdevelopment are more difficult to resolve if a population has grown rapidly 
over a number of years. 

Back in the early nineties, the United Nations Population Fund conducted a 
comparative study of 120 countries, examining the impact of high population 
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growth on the performance of national political institutions and the effectiveness of 
their development policies. The study concluded that very few countries had suc-
ceeded, under strong population pressure, "in sustaining stable constitutional con-
ditions with a demonstrable balance of civil and political rights."21 Moreover, "strong 
population growth gready inhibits most governments from keeping pace with grow-
ing requirements for health and educational development services."22 This is still true 
today. 

Reduction in Capital Formation 
The total savings volume of a country is the main source of funding for domestic 
investments. Foreign capital, such as is acquired through development aid or direct 
foreign investment in a country, normally covers only a small proportion of capital 
requirements. This poses a problem for countries with rapid population growth, 
since (as already mentioned) they have a young population, almost half of whom are 
14 or younger. 

Such a population structure affects the relationship between the employable and 
unemployable age categories in a population. For example, in 1995 around 68 per-
cent of the population of the German Federal Republic was aged between 15 and 
64.23 Assuming for the sake of argument that all employable persons work until age 
65 and that young people enter the job market at age 15 (although actually neither 
is true today), then 32 percent of the population in 1995 was no longer employable 
or not yet employable. Similarly, 28.6 percent of the population in Switzerland in 
1995 was under 14 or over 64, so 71.4 percent was theoretically employable. All in 
all, therefore, for every two or more people of working age, there was one person who 
had to be "supported" by the earnings of others. 

The situation is completely different in developing countries with high birth 
rates. In 1995 around 50 percent of the population of Tanzania was aged between 
15 and 64, and similar statistics were recorded for Ethiopia, Burundi, and many 
other developing countries with low income and high population growth. In other 
words, around half of the population is either too young or too old to seek gainful 
employment.24 I f the high level of unemployment and widespread underemploy-
ment in most developing countries is taken into account, the actual burden on 
working age groups is much higher.25 The young age structure means almost 300 
million people will enter the job market over the next two decades. This, coupled 
with the fact that in some countries the labor force has almost doubled since 1980, 
is creating employment and social problems on a hitherto unprecedented scale.26 

Moreover, in many countries—particularly in sub-Saharan Africa—agriculture has 
been incapable of providing enough productive and adequately paid jobs in recent 

27 
years. 
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The greater the number of dependents in a family, the more the family must 
spend on household consumption and the less it is generally able to save and invest.28 

The exact impact on life savings is difficult to determine. Since it can be assumed 
that children are to some extent an alternative to savings for old age, it is possible to 
argue that children represent another type of savings capital and to some degree off-
set reduced monetary savings. However, the impact of reduced monetary savings at 
the family level on the economy as a whole substantially weakens overall domestic 
savings and investment capabilities.29 

Changes in the Investment Structure 
Wherever a population is growing at a rapid pace, permanent investments are 
required to satisfy the growing demand for public services such as schools, teaching 
staff, hospitals, health care staff, sanitation, accommodation, jobs, clean water, 
sewage treatment, and so on. Even now there are many instances of existing capac-
ities being exhausted and administrative structures and authorities overstretched. 
Strong population growth undermines ail efforts to quantitatively or qualitatively 
improve deficient infrastructures. Many years ago Sir Hans Singer oudined the con-
sequences of high population growth for a nation's investment structure: 

If we compare, say, Great Britain with Kenya, then the size of the labour 
force in the developed country is growing at a rate of only 0.4 percent and 
in the developing country at a rate of 3.3 percent. For demographic rea-
sons Kenya must create eight times more employment than Great Britain, 
with only one-fifteenth of the capital resources available to Great Britain. 
The funds available to Kenya for creating a new job are therefore 120 
times (8x15) less than in Great Britain. So if Kenya had the luxury of cre-
ating the same type of jobs as Great Britain, it would have to pay 120 
times as much for the privilege, relative to its income.30 

Since this volume of capital is not available because of low internal savings and 
insufficient development funds, Kenya can create less than 1 percent of the jobs that 
Great Britain could create with a comparable capital structure. Many developing 
countries are faced with similar problems. Owing to lack of capital, they cannot 
exploit the opportunities that globalization has afforded the industrial part of the 
world, and hence cannot make any improvements in the employment structure in 
the long term. 

Problems in t h e Labor Market 
Since the end of World War I I the global number of wage-earners has grown from 
1.2 billion to 1.7 billion.31 The International Labour Organisation (ILO) estimates 
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that around 1 billion people are currently underemployed—that is, earning too lit-
tle to satisfy their basic needs through their income. In many developing countries, 
up to 40 percent of the adult population is underemployed, and at the end of 1998 
at least 150 million were completely without work.32 Adequately paid jobs are a pre-
requisite for food security and quality of life, particularly for urban populations; for 
todays generation of parents, a reasonable income decisively influences the educa-
tion of their children and hence the employment qualifications of the next genera-
tion. Current employment problems and associated losses in income play a major 
role in shaping future employment opportunities. 

It is estimated that the number of employable persons will rise by 35—40 
million a year until 2050. This increase means that by mid-century some 1.7-2 
billion new jobs must be created even without making a dent in the present level 
of unemployment and underemployment. Even now, the difficulties of creating 
an adequate number of jobs under conditions of high population growth, with 
much lower capital intensity, are reflected in the dramatic scale of employment 
problems in practically all developing countries. Particularly in the poorest ones, 
these problems contribute to the vicious circle of poverty and population growth. 
Once more the gravest problems are found in sub-Saharan Africa, where 40 per-
cent of the population lives in absolute poverty. Whereas only around 8 million 
people a year were reaching working age in the eighties, now the figure has more 
than doubled. Many find no work at all or have to accept a job that lies well below 
their skill level. 

For ecological reasons alone (see the detailed description in the following 
chapter), job creation will be a major problem in the agricultural sector in most 
developing countries. If other sectors of the economy can no longer offer employ-
ment, this lays the foundation for a catastrophe with inestimable political and 
social ramifications. Historic population growth rates in countries like China or 
Algeria mean that more than twice as many people will be seeking employment 
over the next 50 years.33 In many developing countries, demographically related 
employment problems are compounded by mass redundancies from formerly 
unproductive, staff-intensive state enterprises in the wake of economic reforms. 

Over the past two decades, many developing countries have experienced an 
"educational revolution." Tragically, many young, well-qualified people are unable 
to find appropriate employment, and there is no sign of a parallel "employment rev-
olution." On the contrary: the "lean production" mentality that evolved in indus-
trial countries has also made inroads in many developing countries, creating an 
immense and highly explosive potential for social unrest that could further acceler-
ate the downward spiral of poverty. 
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Intensi f icat ion of Income Inequal ity 
An early analysis by the World Bank documents a measurable correlation between 
population growth rates and the share of overall income held by the lower 40 per-
cent of wage-earners. The higher the population growth, the lower the share of 
income in the lower brackets.34 With a growing labor force entering a job market 
with limited absorbency, wages are being depressed. From a development policy 
standpoint, pressure on wage levels is undesirable, particularly in the lowest income 
brackets. 

Since approaches to development policy are always colored by value judgments, 
opinion is also divided on how to evaluate any intensification of income inequality. 
Some development specialists see a positive side to the growing inequality of income 
distribution.35 But 40 years of experience in development policy have not led to any 
concrete evidence in favor of widening income inequalities. In many countries the 
tendency has been more toward capital flight and conspicuous consumption by the 
wage-earning classes rather than toward reinvestment of profits and investment of 
savings in domestic labor-intensive facilities. Despite rapid economic growth in 
recent years, more than a billion people have had no opportunity to draw on this 
newfound affluence to at least meet their basic needs in a sustainable way. 

Migrat ion 
Over the past few decades personal mobility has increased worldwide, and interna-
tional migration is at a historic high. In addition to population shifts from rural to 
urban areas, more and more countries (primarily those suffering from the greatest 
population and environmental pressure) are experiencing streams of immigration 
and emigration. In the mid-nineties the total number of migrants was estimated to 
be at least 125 million, rising by 2-4 million a year.36 More than half the world's 
migratory movements now occur between developing countries. 

Migration is the result of a complex process dictated by a combination of fac-
tors. In some cases it is triggered by war, civil war, expulsion, or ethnic conflict and 
the associated violence and violation of human rights; in others, by a lack of employ-
ment and wage-earning opportunities; and in still others, by a deteriorating envi-
ronment, lack of rain, or floods. The distinctions between, for example, "normal" 
migratory movements and refugee movements, legal and illegal or irregular migra-
tion, and conventional and mandatory refugees underlines the fact that migration 
is a heterogeneous issue.37 

What is clear is that few of these migrants are motivated by mere wanderlust. 
Most are seeking better living conditions for themselves and their families. The 
incentive to migrate is most intense wherever the quality of life is perceived to be dis-
tinctly poorer than in the place of immigration. This motivation also explains the 
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direction of some migration streams: if they can, many people leave Africa, Asia, and 
Eastern Europe for Western Europe, North America, and Australia or New Zealand. 
The exodus of relatively motivated and well-educated young people further lowers 
the standard of living in the country they abandon, particularly in rural areas. To 
some extent this negative effect can be offset if emigrants send money home once 
they have successfully settled and found lucrative employment, but this is rarely the 
case. 

To solve migration problems, tailor-made programs must be developed and 
implemented that address all affected population groups. Needless to say, the most 
cost-effective solution is to prevent migration in the first place. This solution calls for 
development measures aimed first and foremost at promoting peace and improving 
the quality of life of people in regions prone to emigration. Since high birth rates also 
result in migration, social and population management measures must be initiated. 

The prevention of migration can be seen as a legitimate motive for more con-
centrated development assistance and promotion of reproductive health. Not only 
is it a worthier aim to improve the quality of life at home than to drive people to 
undergo the hardships and risks of migration; it is also more cost-effective. 
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Pressures on Natura l Systems 

The doubling of the world population over the last 40 years has put enormous 
pressure on the natural systems that support all life on Earth. This chapter 
briefly describes the impact on water supplies, the quality and availability of 

arable land, the worlds forests, and the biological diversity of the planet. 

Fresh Water 
Water is an irreplaceable raw material not only for every human being but also for 
every country's development. It is a basic prerequisite for the production of food. A 
sufficiency of water—through rain or artificial irrigation—produces a good harvest, 
while a lack of water endangers any chance of a harvest. Many industrial processes— 
in the chemical industry; in the production of paper, cement, glass, ceramics, steel, 
and iron; and above all in the production of energy—depend on an adequate sup-
ply of water. Finally, private households need clean water for drinking and cooking, 
for bodily and culinary hygiene, and for sanitary facilities. Moreover, water in suf-
ficient quantity and quality is an essential element for many species on whose exis-
tence important ecosystems depend.1 

How much water do we need? The regulating factors are supply and demand. 
Supply is dictated by a country's natural conditions and climate; demand is depend-
ent on us, our practices, and habits. The supply of available water on Earth is not 
much more now than it was 2,000 years ago. Yet some 6 billion more people exist 
now than at the dawn of civilization, and all of them need water for agriculture, 
industry, and private consumption. 

Many of these people are already suffering from water shortages. The global dis-
tribution of precipitation and—by extension—of river, lake, and underground fresh 
water resources is highly uneven between continents, countries, and even seasons of 
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the year. Absolute water shortages pose major problems for many inhabitants of 
Africa, northern China, parts of India, Mexico, and the Middle East. More than 1 
billion people in developing countries still have no access to clean drinking water; 
2.4 billion lack access to sanitation facilities.2 An international group of experts 
commissioned by the United Nations recendy ranked water scarcity—defined as the 
existence of an available water supply of less than 1,000 cubic meters per person per 
year—as the second most urgent problem to be resolved by humankind, after pop-
ulation growth in regions with low resources.3 

Wherever water is scarce, its quality deteriorates first, and eventually even the 
available quantity shrinks. Low-quality water has a devastating effect on human 
health: according to estimates by the World Health Organization, more than 5 mil-
lion people die every year from illnesses caused by contaminated drinking water, lack 
of sanitation, and lack of water for hygiene. About half the inhabitants of develop-
ing countries are now affected by illnesses related to inadequate water stocks. A suf-
ficient supply of clean water could reduce this illness and mortality rate by up to two 
thirds.4 

Over the next 25 years world population is poised to grow by around 70-80 
million annually. Naturally, these additional people will all need water. Since 20 per-
cent of people in the poor regions of the world still have no access to clean water and 
almost 40 percent have no adequate sanitation, development strategies designed to 
meet the basic needs of this growing population will by themselves increase the 
requirement for water.5 Added to this is a massive worldwide demand for water for 
other purposes. As world population trebled between 1900 and 1995, global water 
consumption rose sixfold—that is, twice as fast as population.6 

Demand for water will continue to grow rapidly. Since 1970, global demand 
for water has grown by 2.4 percent a year.7 Projections indicate that water with-
drawals will increase by 35 percent between 1995 and 2020, reaching 5,060 billion 
cubic meters. Industrial countries are expected to withdraw 22 percent more water 
by then, with more than four fifths of that water going to industrial uses (see Fig-
ure 5). Developing countries are projected to increase their withdrawals by 43 per-
cent in the same period and to experience a significant structural change in their 
demand for water. The share going to domestic and industrial uses is projected to 
double, to 27 percent, reducing the share available for agriculture.8 

One of the primary pressures on water supplies is the need for irrigation. Since 
most of the land suitable for agriculture is already being cultivated, increases in food 
production must be achieved by raising yields by, among other things, increasing irri-
gated farming. According to Mark Rosegrant of the International Food Policy 
Research Institute (IFPRI), global consumption of irrigation water will increase by 
4 percent by 2025, while that of non-irrigation water is expected to rise by 62 per-
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Figure 5 Water Withdrawals for Various Uses, 1995 and 2020 
Volume Share 
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Source: M.W. Rosegrant, C. Ringler, and R.V. Gerpacio, "Water and Land Resources and Global 
Food Supply," paper prepared for the 23rd International Conference of Agricultural Economists, 
Sacramento, Calif., August 10-16,1997. 

cent.9 Should this volume of water be unavailable, local food shortages may be 
unavoidable. 

In the first half of the twentieth century, the acreage of land under irrigation 
doubled worldwide. Between 1950 and 1990 this feat was repeated.10 Water con-
sumption in the agricultural sector has risen by a factor of five since the fifties." 
Around half the inctease in food production achieved since the end of World War I I 
is due to expansion of the artificially irrigated proportion of the world's arable land. 1 2 

Were it not for this rapid spread of irrigated farming, the world would already be 
faced with major food supply problems. 

Growth in irrigated area is projected to slow significantly. Wotldwide, irrigated 
area is expected to grow at an average annual rate of 0.6 percent during 1995-2020, 
less than half the rate of 1.5 percent during 1982-93 (see Figure 6). In industrial 
countries, this area is projected to increase by only 3 million hectares, which is an 
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Figure 6 Irrigated Area in Major Regions, 1995 and 2020 
Million hectares 
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Source: M.W. Rosegrant, C. Ringler, and R.V. Gerpacio. "Water and Land Resources and Global 
Food Supply," paper prepared for the 23rd International Conference of Agricultural Economists, 
Sacramento, Calif., August 10-16,1997. 

average annual rate of 0.2 percent compared with 0.8 percent during 1982-93. 
And in developing countries, irrigated area is likely to increase by 37 million hectares 
by 2020, which is an annual rate of 0.7 percent—far below the rate of 1.7 percent 
during 1982-93.1 3 

Although suitable arable land is a prerequisite for any agricultural operation, 
around 600 million hectares of potentially arable land suffer from a lack of water that 
inhibits production.1 4 Without sufficient water, the atsenal of technical possibilities 
and hence the opportunities for higher yields and multiple cropping cannot be 
exploited. On average, irrigated farming is twice as productive as rainfed agriculture: 
almost 40 percent of all foodstuffs are grown on the irrigated 17 percent of the 
world's arable land. Data from the U.N. Food and Agriculture Organization (FAO) 
demonstrate the effectiveness of controlled irrigation fot developing countries: it 
incteases the per hectare yield of most food crops by 100 to 400 percent.15 

Apart from increasing the volume of production, irrigated farming contributes 
to agricultufal and rural development in other ways—for instance, by increasing the 
demand for labor and creating more employment opportunities in upstream and 
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downstream sectors of the economy. Moreover, artificial irrigation allows farmers to 
switch to cash crops and hence improve their income. Irrigated farming now 
accounts for 80 percent of food production in Pakistan, 70 percent in China, and 
50 percent in India and Indonesia; in Africa, only 10 percent of food is grown on 
irrigated land. FAO expects artificially irrigated land to be responsible for half or even 
as much as two thirds of future increases in crop yield. According to estimates by the 
World Bank and the United Nations Development Programme, it would be eco-
nomically and technically feasible to irrigate an additional 110 million hectares of 
land. The resulting grain production could feed another 1.5-2 billion people. 

Nevertheless, no matter how valuable irrigation technology is, we should not 
lose sight of its ecological and social dtawbacks. First and foremost is the careless 
salinization of high-quality soil by proponents of irrigated farming in recent years. 
Irrigated farming also incurs social costs when, for instance, people are forced to 
resettle because dam construction projects destroy their habitats. Although such 
costs are significant, in the final analysis, the benefits of well-managed irrigation far 
outweigh its costs. 

Without investment in irrigation, the prospects for an improved food supply 
are bleak for most developing countries. It may well be that efforts to increase irri-
gated farming in order to ensure food security will founder because of water scarcity. 
The amount of water required for this purpose would need to be trebled by 2025, 
but this volume of water will not be available for agriculture.16 Since demand is also 
growing (and will continue to grow) in other consumer sectors—particularly the 
industrial sector and private urban households—the assumption even now is that 
agriculture will have to make do with far less water over the next 20 years. As a result, 
many countries will be forced to choose between agricultute and industry. 

Distribution conflicts arise and intensify wherever natural resources become 
scarce. Even now, fresh water is the subject of national, regional, and international 
conflicts. As with most battles concerning the distribution of resources, the losers are 
characterized by poverty, rural life, and agricultural labor, whereas the winners enjoy 
relative affluence, urban lifestyles, and employment in sectors other than agriculture. 
The areas of concern in terms of water supplies are conflicts between rich and poor, 
between town and counttyside, between present and future generations, and 
between different regions within a country as well as between different countries. 

As with all complex global problems founded on a multitude of causes, water 
shortages cannot be resolved by a simple solution. Durable solutions to the problem 
of watet scarcity must be regarded as a mosaic, where the overall picture has a large 
number of stones representing different areas of expertise and containing political, 
economic, and technical components. Population policy is an important stone in 
this mosaic, but not the only one. 
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Durable solutions must be found within national and international frame-
works. There is a need for international cooperation and agreements governing the 
nonviolent resolution of water conflicts, for instance through providing funds for 
development cooperation. Promising, technically feasible approaches have already 
been found.17 

A number of measures could help generate significant water savings if they 
were widely implemented: 

• exploitation of all ttaditional methods of conserving rainfall (terracing, 
mulching, cistern construction); 

• promotion of agricultural practices that conserve soil humidity (such as agro-
forestry and intercropping); 

• increased protection of rainfed farming regions and the collection of flood and 
rainwater in basins that would subsequently be available for replenishing 
groundwater layers; 

• improved farming methods: a study by the International Water Management 
Institute shows that even minor changes, for instance in rice farming, can 
result in water savings of up to 25 percent;18 

• deceleration of deforestation and the promotion of reforestation on the banks 
of upper watercourses, in order to reduce the incidence of uncontrolled flood-
ing and associated erosion and to increase soil capacity for water absorption; 

• repairs to nonwatertight pipes in urban areas; and 

• reduction of water pollution from industry and households and reprocessing 
of used water for irrigation. 

The greatest loss of water occurs in agriculture. The effectiveness of irrigation 
is stagnating worldwide at the alarming rate of 40 percent. In other words, more than 
half of the water destined for crops never reaches them. The most promising means 
of saving water over the next few yeats is a marked improvement in irrigation tech-
niques. China and India have advanced the furthest in spreading irrigation farming 
and could do a great deal to reduce the amount of water lost during the process by19 

• reducing unused effluent, 
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• maximizing efficient use through better practices and technologies, 

• controlling salinization and pollution, 

• redistributing irrigation water from low-value to higher-value crops, and 

• restricting access to a sustainable consumption level. 

The consistent use of water-conserving technologies in agriculture, such as drip 
irrigation, could bring about quantum leaps in preserving water resources. Over the 
past 20 years, Israeli farmers using drip irrigation methods with an effectiveness 
level of up to 95 percent have managed to double their food production without 
increasing water consumption. While the use of drip irrigation has grown by a fac-
tor of 28 since 1970, the "market share" of this type of irrigation is still less than 1 
percent.20 Many developing countries would gain direct and cost-effective benefits 
from the transfer of this technology.21 For crops where root irrigation via plastic tub-
ing is not economically viable, low-pressure drip irrigation systems could bring 
about water savings of 20-30 percent. 

The major gap between supply and demand must be addressed by building 
institutional capacities and institutions charged with managing this scarcity, and by 
improving information systems. 

Counterproductive water subsidies must be discontinued. As Mark Rosegrant 
has noted: "Most of the world does not treat water as the scarce resource that it is. 
Both urban and rural water users receive massive subsidies on water use; irrigation 
water is essentially unpriced; in urban areas the price of water does not cover the cost 
of delivery."22 When people have no financial incentive to save water, they tend to 
squander it. Prices that reflect the ecological value of water, particularly for urban 
areas and their resident consumers, are thus an important instrument for control-
ling demand.23 Graded, progressive tariffs must be introduced to safeguard against 
unreasonable entrance thresholds for poor households and rural smallholders: low 
charges for basic consumption, rising gradually for consumption beyond this level.24 

In addition, there is need for improvement in global, regional, and national 
databases to ensure timely recognition of the rising demand for water and to safe-
guard against potential failures and shortages. Water must be incorporated into an 
integrated development and land-planning concept, and preference must be given 
to small-scale solutions.25 

Finally, concerted political consensus campaigns must be waged in regions 
scarce in water resources. An optimum method of sharing water must be found 
where it is scarce, and conflicts must be largely avoided. National water policy 
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reforms to ensure the most efficient use of water can help defuse tensions over 
shared supplies. Preventive management of water conflicts affords the opportunity 
of leveraging important pools of knowledge and expertise.26 Nonviolent solutions 
to conflict ate always cheaper and more durable. 

Intergovernmental efforts along these lines have had mixed success to date: 

A 1977 agreement between India and Bangladesh allocated 63 percent of 
the dry season flow of the Ganges at the India/Bangladesh border to 
Bangladesh. However, the agreement has not been in effect since 1988, and 
water disputes remain a serious source of conflict. More significant head-
way has been made on talks between Jordan and Israel over the Jordan and 
Yarmuk Rivers and on shared groundwater resources. However, the lack of 
participation of Lebanon and Syria in these talks has made it difficult to 
reach comprehensive settlement on the use of water from the Jotdan and 
Yarmuk Rivers.27 

Water consumption levels cannot possibly drop to a tolerable level for at least 
10 years. This is because, first, we can only be moved to change our habits and ways 
of thinking with great difficulty, and second, the planning and implementation of 
watet projects takes time. Since there is a risk that tension over precious water 
resources will turn into armed conflict, it is in the interest of all those affected by cur-
rent or potential water deficiency and the global community to act swiftly and 
cooperatively. The successful resolution of water scarcity calls for a wide range of eco-
nomic, agricultural, social, and technical measures. In every case, success will also 
require measures to slow population growth, because finite water resources and 
unlimited population growth are irreconcilable. 

Soil Erosion and Quality 
What is true of the decline in water supplies and its consequences for human devel-
opment applies in like measure to soil. When a country or region has to accom-
modate more people because of population growth or migration, the pressure on all 
available resources—including arable land—increases accordingly. Nowhere is the 
statement "a limited planet cannot accommodate an unlimited number of people" 
more apt than when applied to the finite availability of fertile soil. 

Like water and air, earth is an irreplaceable element essential to human life and 
the functioning of ecosystems. People need land to cultivate food crops; over 90 per-
cent of all human and animal foods are produced on the land. What is more, we 
exploit land for our habitat, our workplace, and many other purposes. Not just any 
"land mass" will do for the cultivation of food: we depend on "fertile soil." Since 
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degraded soil can take centuries to regenerate, fertile soil must be viewed as a non-
renewable resource. 

Approximately 1.5 billion hectares of arable land are available for food pro-
duction. Around half of this is in developing countries, where more than 80 percent 
of the world lives. Over the past three centuries world population has grown by a 
factor of eight while the area of agricultural land has grown only by a factor of 
five.28 The consequences are staggering. In 1960 there were still 0.44 hectares of 
arable land per person in the world. By 1999 this had dropped to a mere 0.22 
hectares, and by the middle of the twenty-first century the figure will sink to 0.15 
hectares.29 More than half of world population growth is occurring in countries that 
even now have practically exhausted their potentially arable land. 

Although studies indicate that soil quality has been relatively stable on 75 per-
cent of the world's agricultural land since 1950, degradation is widespread and 
accelerating on the other 25 percent.30 Sara Scherr of the University of Maryland 
notes that productivity "has declined substantially on approximately 16 percent of 
agricultural land in developing countries, especially on cropland in Africa and Cen-
tral America, pasture in Africa, and forests in Central America. Almost 75 percent 
of Central America's agricultural land has been seriously degraded, as has 20 percent 
of Africa's and 11 percent of Asia's."31 

Between 5 million and 12 million hectares of arable land are destroyed each year 
by salinization, erosion due to flooding, or overexploitation.32 If land continues to 
be lost at the current rate, an additional 150—360 million hectares will be forced out 
of production by 2020.33 Another 20 million hectares suffer loss of productivity.34 

In the eighties, FAO was already expressing concern that approximately 544 million 
hectares—18 percent of the world's arable land—would be irreversibly lost if no cor-
rective measures were taken to preserve them.35 To date litde action has been taken. 

Water- and wind-induced erosion—the loss of topsoil and its organic compo-
nents—is endangering 29 percent of food production in rainfed farming lands. Soil 
erosion through water is one of the most severe problems in the tropics, in many 
areas on a scale that cannot be corrected through natural soil regeneration. India, for 
instance, is losing 16.35 tons of soil substance per hectare a year, but only 4.5-11.2 
tons can be regenerated by appropriate management.36 Water erosion along river-
banks is particularly damaging, since the best soils are being carried off just where 
access to a source of irrigation is easiest.37 

The interplay between various factors such as climate, topography, soil quality, 
and vegetation cover dictates the degree of natural erosion. Human intervention 
exacerbates erosion, since it generally disrupts soil-stabilizing vegetation. Wind-
induced erosion has the gravest consequences in arid and semiarid regions where, for 
instance, soil is stripped by overgrazing of its vegetation cover. Over 22 percent of 
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land in Africa north of the equator and 35 percent in the Near East suffers from wind 
erosion. Under extreme conditions, a hectare of land can be stripped of 150 tons of 
earth within an hour.38 

Erosion is a problem in many different areas. Population pressure in some 
regions leads to the farming of land that is not suited for cultivation (steeply sloped, 
for instance). Deforestation and the removal of hedges and bushes expose soil to 
wind and water and affect its capacity for regeneration over the long term. All these 
processes lead to major loss of productivity. They impede the ability of soil to absorb 
water and hence prevent flooding. The indirect, environmental impact of erosion on 
neighboring states downstream can sometimes be far greater than the direct dam-
age. Since earth mass transported downstream by rivers fills up other waters down-
stream, flooding at this juncture is even greater and more devastating. The pictures 
that have reached us from Bangladesh in recent years illustrate what may soon be a 
commonplace event. 

For many years the agricultural lands of Earth have suffered from soil degrada-
tion, to the extent that now 38 percent of all soil used for agricultural cultivation is 
damaged. As soil quality deteriorates, yield per hectare also declines. This decline 
threatens food security either direcdy in the form of lower food intake, or indirecdy 
in the form of reduced purchasing power due to fewer opportunities to market har-
vested products. Case studies in West Africa showed a measurable correlation 
between the mortality of children under five and the extent of soil degradation.39 Soil 
degradation has played a role in most contemporary famine crises.40 

The role it could play in the future is described by Scherr: 

Future soil degradation is likely to have its greatest impact on agricultural 
incomes as yields decrease and input costs grow in irrigated, high-quality 
rainfed, and densely populated, lower-quality lands. Countries or subre-
gions that depend upon agriculture as the engine of economic growth will 
probably suffer the most. Degradation will threaten the consumption of 
poor farmers above all. The greatest problems will probably occur in the 
densely populated marginal lands of sub-Saharan Africa and Asia, especially 
where markets are less developed and industrial inputs expensive.41 

Of course, the problem of soil degradation has been recognized for decades.42 

Various sources indicate that more than 2 billion hectares of land have irreversibly 
lost their productivity during the past thousand years43 Now, however, the pace of 
degradation appears to be accelerating. An analysis by Russian authors concluded 
that since the beginnings of agriculture 10,000 years ago, Earth has been losing 
humus at the rate of around 25.3 million tons a year.44 Over the past 300 years, this 
accelerated to approximately 300 million tons a year, and to 760 million tons a year 
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in the last 50 years. According to Rozanov, Targulian, and Orlov, more soil has been 
irreversibly lost in the past 10,000 years than is presently farmed. 

More than 83 percent of soil degradation is attributable primarily to wind and 
water erosion. While no comprehensive information is currently available on the 
effects of climate change on soil in developing countries, the intensification of 
weather phenomena such as El Nino and the increased incidence of extreme storms 
is expected to result in an acceleration of the process of soil degradation.45 In places 
like Bangladesh, where floods occur as a result of global warming and the associated 
rise in sea level, large sections of arable land will literally disappear. 

Desertification is a particularly pressing problem that endangers the food secu-
rity of 250 million and possibly as many as 850 million people. In the eighties, 
B. Messerli and colleagues estimated the annual production loss in areas affected by 
desertification at approximately $26 billion—equivalent to almost half the amount 
currendy spent on development work.46 Desertification occurs wherever traditional, 
soil-conserving farming practices have been abandoned as a result of increasing pop-
ulation pressure. Needless to say, inappropriate agricultural policies, failure to address 
the needs of small farmers, inadequate resource management, and other factors 
have also contributed to the present state of affairs in certain countries. 

Soil deterioration and destruction should not be regarded as irreversible or even 
unavoidable. There is a wide range of agricultural, ecological, land entitlement, and 
other measures that can stop or even reverse soil degradation.47 Negative trends can 
be halted and even reversed through adaptation to changed conditions, as well as 
through innovation and technical progress. Soil degradation is the result of not only 
the large number of people who practice agriculture but also their farming methods 
and the place where they practice them.48 Appropriate preventive measures and 
solutions have been around for some time.49 Once more, the failure to solve current 
problems lies not in the lack of knowledge but in deficiencies in implementing this 
knowledge. 

Sustainable solutions, however, are not simple to translate into practice. Scherr 
describes the important role that government could play: 

A necessary though not sufficient step in combating soil degradation is to 
implement policies that support broad-based agricultural development 
and enhance farmers' incentives and capacity for land-improving invest-
ment. Many soil degradation problems could then "self-correct" to a con-
siderable extent by 2020. In some areas, a policy environment that 
promotes information dissemination about already existing good land hus-
bandry practices and supports research on technologies to reduce conser-
vation costs may be sufficient for addressing degradation concerns. But 
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policies and investments targeted to specific development pathways, farm-
ing systems, soil types, and degtees of degradation are also necessary.50 

The deterioration of soil quality is a slowly encroaching process that is practi-
cally invisible over the years.51 Once the lack of organic material and other deficits 
impede production potential so severely that fertilizer no longer helps, the soil is irre-
versibly damaged. Thus the first decisive step must be to create an awareness of the 
problem. Better education and easier access to information for farmers would help 
them identify the causes and urgency of the problem early. 

This creates the foundations for corrective action in the form of alternative 
farming methods (such as crop rotation, cultivation of other crops, ploughing depth, 
and use of fertilizers), conservation measures (terracing; the planting of trees and 
hedges; construction of reservoirs to collect surface water; or use of compost, mulch, 
or ground covers), or other solutions. 

Often, it is also essential to introduce land tenure reforms and other economic 
incentives, particularly for small farmers. Poorly defined property rights or common 
grounds only encourage maximum exploitation and discourage soil maintenance 
practices.52 This deficiency is also to blame for the ecologically destructive practice 
of shifting cultivation. Soil in secure-tenure lands is generally better cared for and 
can regenerate wherever possible. While land reform is not sufficient on its own, it 
is often a necessary precondition for a changed attitude to earth and soil. Land 
reforms will only become a successful element in development policy when small-
scale farmers obtain the advice they need, coupled with credit programs and accom-
panying measures implemented on a case-to-case basis. 

State intervention on a participatory basis and supported by incentives, coupled 
with investments in soil-conserving infrastructures, enhances the quality of land 
management and helps keep soil degradation within manageable limits. Such mea-
sures should be implemented wherever the private cost of degradation prevention 
(including labor force and opportunity costs) is higher for farmers than the direct 
benefits for their yields, and especially where the private cost is higher than the 
social benefits. 

Farmers have an interest in conserving the foundations of their existence. They 
will react by adopting new techniques if these offer a net benefit and if they have 
access to suitable technical tools.53 I f dire necessity precludes any possibility of 
addressing their own interests or society's future interests, help must come from 
elsewhere in the form of state or development aid. Successful land management cov-
ers an entile catalogue of economic, agricultural, social, and technical measures. 
The same is true for soil degradation: simple, single-cause solutions provide no 
answer to problems that have many causes, and measures to slow down population 
growth are once more important. 
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Forest Degradation 
Like the world's water resources and fertile lands, forests perform essential ecologi-
cal, social, economic, and cultural functions. They are among the world's most 
diverse, widespread, and least-understood ecosystems. Tropical rain forests are not 
only important from an aesthetic and philosophical standpoint; they are also valu-
able for a wide range of other reasons. 

Forests form the basis of the timber industry and enable the production of a 
wide array of consumer durables such as bamboo, rattan, and rubber. Over and 
above this, forests offer an abundance of fruits, spices, mushrooms, nuts, berries, 
herbs, honey, and other foodstuffs. Plants indigenous to the rain forest and of major 
importance to the global economy include cocoa, bananas, citrus fruits, coconuts, 
and sugarcane.54 Consequently, forests create jobs and income for indigenous peo-
ples and provide recreational and cultural space. 

Forests play an important role in stabilizing the water level and preventing ero-
sion. Hence they make a significant contribution to ensuring the basis for agricultural 
production. Added to this, they are an important source of freshwater. Nowhere else 
are the life forms of flora and fauna so diverse, the variety of species so vast, and hence 
the genetic pool so large as in tropical forests. The more we learn about the genetic 
makeup of Earth's life forms, the more biodiversity gains in importance. 

Finally, forests function as a global "air conditioning system," balancing out 
temperature and thus regulating regional climates; they influence the hydrological 
cycle and precipitation volumes through evaporation and transpiration; and, most 
important from a global perspective, they absorb damaging greenhouse gases and are 
believed to be an important "carbon sink." The negotiations on the climate change 
treaty since 1997 have emphasized the key role of forests in mitigating global climate 
change. 

The world's forests, particularly its tropical rain forests, are of immeasurable 
importance to sustainable national, regional, and global development. Their prod-
ucts alone are worth several hundred billion dollars.55 But in terms of regional and 
global environment, the services derived from forests are priceless. 

In 1995, the forested surface of Earth covered an estimated 3.45 billion 
hectares—roughly one quarter of its overall surface.56 Of this, 56 percent was situ-
ated in developing countries. Tropical rain forests currently account for about half 
of the worlds rain forests and almost one sixth of all deciduous forests. "Forest plan-
tations" account for some 3 percent of global forest cover. 

The threat to the worlds forests is nothing new. It was documented some 20 
years ago in a report to Jimmy Carter entided The Global 2000 Report to the Presi-
dent?7This well-researched warning went largely unnoticed, and the destruction has 
continued unabated since then. The losses have been most notable in tropical regions. 
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Almost half the forests that once covered Earth have now disappeared. Between 1980 
and 1995, the worlds forests declined by another 180 million hectares. 

Many people in industrial countries decry the state of tropical forests but over-
look the fact that the forests on their own doorsteps also require urgent attention. 
Two thirds of Europe's forest cover has disappeared, and less than 1 percent of old 
forest there remains.58 

The exact extent of forest degradation is difficult to ascertain. The Consultative 
Group on International Agricultural Research estimates the rate of tropical forest 
degradation during the mid-nineties at 29 hectares per minute; according to this cal-
culation, the extent of forest loss between 1980 and 1990 is equivalent to the com-
bined territory of Ecuador and Peru. 

Tropical forests are being destroyed for many reasons.59 The reasons behind the 
damage differ from one country to another, and the speed of forest destruction is 
indexed to the prevailing social, economic, and political framework—such as devel-
opment support for small-scale farmers, the importance of agricultute for employ-
ment and national revenues, and land reform issues. 

Unquestionably, however, the key factors underlying accelerated forest degra-
dation are as follows:60 

• slash-and-burn, primarily or exclusively for subsistence production; 

• agro-industrial land use for commercial crops (such as coffee or palm oil) or 
fodder (soy, for example, or maize); 

• extensive livestock farming, primarily cattle; 

• harvesting of firewood; 

• felling of timber for commercial purposes (tropical wood has particulatly 
attractive properties and is relatively cheap compared with its substitutes); and 

• clearance for mineral resources or electricity generation (dams). 

According to estimates by the United Nations Population Fund, 79 percent of 
tropical forest cover destruction can be attributed to incteased population pressure 
and the associated need to extend agricultural surface areas for small-scale shifting 
cultivation, firewood, and commercial timber harvesting.61 

The consequences of forest degradation include soil erosion, firewood scarcity, 
and the degradation of the habitats and cultures of indigenous peoples. In addition, 
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tropical rain forests play an important role in regulating regional climates as well as 
the global climate. They provide atmospheric balance by producing enormous quan-
tities of oxygen and consuming huge volumes of carbon dioxide during the photo-
synthesis process. The destruction of tropical forests would result in the release of 
large quantities of harmful substances, which in turn would change the chemical 
composition of Earth's atmosphere. 

The decline in tropical forests acting as "greenhouse gas storage tanks" is respon-
sible for 20-30 percent of carbon emissions, 38—42 percent of methane emissions, 
and 25—30 percent of nitrogen dioxide emissions.62 The potential effect of these 
greenhouse gases on climate change is known.63 The destruction of forests through 
deforestation as well as the burning of biomass is changing the microclimate, and 
the reciprocal mechanisms of trace gases between atmosphere and biosphere—the 
emission and reduction of climate-relevant gases (such as nitrogen oxide and carbon 
dioxide)—are undergoing dramatic change. 

In conclusion, the benefits of forests still tend to be drastically undervalued. 
They are regarded as spacious uninhabited regions that acquire economic signifi-
cance only when they begin to be exploited for forestry or agriculture.64 Unless 
political commitment to the protection of the forest is stepped up, and unless all the 
agreed resolutions are implemented in industrial and developing countries, there is 
no hope of reversing the trend.65 

The situation urgently calls for more detailed and interdisciplinary research on 
the broad spectrum of benefits of forests and the scale of their degradation, as well 
as the immediate application of currently known practices of integrated and sus-
tainable forestry. North-South cooperation through, for example, development aid 
and technology transfers is essential for humankind as a whole. 

Loss of Biodiversity 
Probably the most dramatic result of uncontrolled deforestation is the decline in bio-
diversity.66 Biodiversity covers a wide range of organizational levels of life: first, there 
is genetic diversity within a species, then species diversity, and so on up to and 
including ecosystem diversity (different types of landscape and habitat).67 The term 
is so broad that it could also be taken to cover the diversity of all manifestations of 
life, even human, cultural, and ethnic diversity.68 

Biodiversity entails inestimable potential material benefits. Forests contain an 
invaluable supply of genes, and they house useful insects for combating agricultural 
pests in other regions. The import of a single beneficial insect from the Cameroon 
enabled Malaysia to increase the value of its palm oil production by $150 million a 
year.69 Crossbreeding of wild relatives (for wheat, maize, or potato farming) is of 
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enormous importance to wotld nutrition, for example, in the fight against plant dis-
ease or for research into yield security. Tropical diversity is a key factor in assuring 
food security for indigenous peoples. 

Since tropical forests are currently being destroyed faster than any other habi-
tats on Earth, the scale of species extinction is larger than at any previous time in 
human history. It is estimated that one species per hour has been dying out since the 
mid-eighties.70 Of the 45,000-50,000 species of plant in tropical Asia alone, 300 a 
year disappear forever. The implications for humankind are incalculable. We cannot 
even quantify the consequences of the extinction of a single species, since little is 
known about the complex interrelationship between different plants and animals— 
the web of life. 

Most people acknowledge the risk to large, attractive animals like the Siberian 
tiger, the mountain gorilla, and the humpback whale—known as the charismatic 
megavertebrates. And emotions can be mobilized through public campaigns to save 
them from extinction. Yet the loss of 95 percent of species goes largely unnoticed. 
If the current trend toward destruction of the biosphere continues, it is feared that 
10-50 percent of all species will die out within the next 50 years.71 

Species diversity is of intrinsic value. It is part of the creation that is only on loan 
to us and the integrity of which we are duty-bound to maintain. The destruction of 
tropical forests is by no means the only cause of species diversity loss. All the fish 
reserves of the world's seas are now on the threshold of overuse or are already used 
up. In this century alone, almost 1,000 species of fish have been threatened with 
extinction through overfishing. 

Other tropical habitats at risk include coral reefs, whose biological diversity is 
justifiably compared to that of tropical rain forests; mangroves; island fauna; and 
alpine-tropical biomes.72 

While loss of biodiversity may be difficult to quantify, it remains an indis-
putable fact. The chain of underlying causes includes population growth and the 
resultant destruction of or change in fragile ecosystems, whether in the form of 
deforestation, the draining of wetlands to create new cropland, or the spread of 
urbanization and settlement accompanied by infrastructure. Further links will be 
added to this chain in the future—the greenhouse effect and the depletion of the 
ozone layet, which directly affect biological diversity. Yet the main link in this causal 
chain remains the spread of humankind to previously untouched regions.73 
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Assur ing Food Secur i ty 
for a Growing Populat ion 

Enough food is available today, if equally distributed, to meet the basic needs 
of each and every person in the world. Yet in this world of plenty, more than 
800 million people—almost one eighth of humanity—are food-insecure. 

More than 160 million preschool children in the developing world—one out of 
every three—are malnourished or severely underweight for their age. 

The burden of assuring food security for all the world's people is great and 
becoming greater. Over the next 50 years world population is set to increase by 3 bil-
lion, and possibly by as much as 4.5 billion. To meet the market demand of a grow-
ing and urbanizing population, most experts believe cereal production needs to be 
increased by about 35 percent and meat production by over 55 percent in the next 
20 years.1 Food production would need to increase even more to meet the physical 
food needs of all people, even those who cannot afford to buy food in the market-
place. Yet the resources needed to feed this population are dwindling, since fresh-
water is becoming scarce, agricultural land is losing fertility and becoming scarce, and 
forests are disappearing. 

As past experience shows, producing enough food on a global level is not 
enough to ensure food security for the world's people. As much as possible, it is vital 
that local food production meet local food demand. In developing countries, agri-
culture is not only a supplier of food, but also the main source of employment. Meet-
ing the food needs of developing countries on an ongoing basis with surpluses from 
industrial countries is not logistically feasible. And most developing countries do not 
have enough foreign exchange available to meet most of their food needs through 
imports. Finally, the sound practice of agriculture can be a tool for sustaining the 
landscape and protecting the environment in developing countries. 

57 
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Defining Food Insecur i ty 
Food security is defined, in its most basic form, as access to the food required for a 
healthy life by all people at all times. Achieving food security has three dimensions: 
enough high-quality food must be available, households and individuals must have 
access to this food, and people must be able to make use of this nourishment with 
the help of clean water, adequate sanitation, and health care. 

This definition of food security includes not only food, which provides carbo-
hydrates, fats, and proteins for energy as well as vitamins and minerals, but also clean 
drinking water. Clean water is an important factor in health as well as for physical 
and mental performance. In hot climates and under hard physical labor, the need 
for water intake far exceeds the daily minimum requirement of two liters. 

There is general agreement nowadays that the energy requirement of a healthy 
adult who performs light work is approximately 2,400 kilocalories (kcal) a day. Peo-
ple doing more physical labor require up to 4,000 kcal. The minimum energy for 
people in developing countries would be 1,500-1,800 calories, according to the 
U.N. Food and Agriculture Organization (FAO). Any intake below this level has a 
negative impact on health, increases the risk of illness, and impedes mental and phys-
ical activity. In children, it slows down the rate of growth, inhibiting physical and 
mental development. The body becomes increasingly weak, ultimately dying, in the 
worst case. 

In theory, nutritionists distinguish two types of household food insecurity— 
chronic and transirory—but in reality these two types are closely intettwined. 
Chronic food insecurity is a persistently inadequate diet caused by the continual 
inability of households to acquire needed food by either buying it or producing it 
themselves. This all-too-common problem is rooted in poverty. Transitory food 
insecurity, on the other hand, is a temporary decline in a household's access to 
needed food due to factors such as instability in food prices, production, or 
incomes.2 In its worst form, transitory food insecurity can result in famine. Typically, 
the chronically food-insecure are hardest hit by transitory food-insecurity problems. 

Food insecurity can look different in tural areas than it does in cities. In urban 
areas, food security depends primarily on wages relative to food prices and on the 
level of employment. Further, the miserable health environment in poor urban areas 
sometimes makes the urban food security situation qualitatively different. Typically, 
calorie consumption is lower in urban areas than in rural areas, pardy because of dif-
ferences in activity levels. And although the prevalence of food insecurity is lower in 
urban areas, urban poverty with chronic food insecurity will become an increasingly 
important problem in the future as the world continues to become more urban. 

Food insecurity is more than caloric inadequacy. Micronutrient deficiencies 
also remain widespread. About 2 billion people suffer from iron-deficient anemia, 
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more than 2 billion are at risk of iodine-deficient disorders, and 180 million people 
are vitamin A deficient.3 Relatively little attention has been paid to other important 
micronutrients such as zinc, riboflavin, and calcium, and the extent of global defi-
ciencies in these remain unknown. The consequences of micronutrient malnutrition 
include higher mortality and morbidity, lower cognitive ability and work produc-
tion, impaired reproduction, and forgone economic growth. 

There are strong links between poor diets and infectious diseases. A person's 
nutritional condition influences his or her susceptibility to illness and dictates the 
course of the disease. Poorly nourished people, especially children, are much more 
likely than the well-nourished to die from infection. Because of this reciprocity 
between infectious diseases and dietary deficiency, reliable statistics on food-related 
deaths are difficult to obtain. The number of people who actually starve is probably 
"low," but only compared with the number who die as a result of the indirect effects 
of chronic malnutrition. 

Causes of Food Insecur i ty 

Unavai labi l i ty of Food 
In a world increasingly integrated through trade and political-economic ties among 
nations, sufficient global availability of food is of growing importance for household 
food security. So far, the world has kept up with the challenge of population growth. 
But global food availability cannot be taken for granted in the long run in view of 
continued population growth, increased land scarcity, and difficulties in achieving 
sustainable increases in yields of food crops. And availability of food at the house-
hold level requires that food be available not just globally or nationally, but in local 
or community markets, which in turn requires relatively smooth market operations, 
functioning infrastructure, and a free flow of information. 

National, regional, or local availability of food is determined primarily by food 
production, stockholding, and trade at any of these levels. Variations in any of these 
can contribute to food insecurity. For instance, increased variability of cereal pro-
duction has been shown to increase the variability of food consumption signifi-
cantly.4 Recent evidence indicates that year-to-year variability in world food 
production may be increasing.5 Fluctuations in a country's capacity to import food 
(which is a function of export earnings, world prices, and debt-service obligations, 
among other variables) also contribute to food insecurity by affecting the local avail-
ability of food. 

Seasonal variations in production and seasonally high food prices are often 
important contributors to transitory food insecurity of poor households, which can 
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escalate over time into chronic food insecurity and malnutrition.6 Sudden changes 
in incomes and prices affect the ability of households to obtain food that is available. 
An important source of fluctuations in seasonal food prices lies in the costs of stor-
age and failure to manage public food stocks adequately. Further, the ability of 
households to demand adequate food effectively is governed by outside events (such 
as price shocks, war, or deteriorating terms of trade), domestic policy changes, and 
tandom weather-induced events such as droughts, interacting with existing tech-
nology and a given resource endowment. 

Poverty 
Poverty is a complex and multidimensional social phenomenon. It consists not only 
of the lack of essential criteria for material affluence, but also of the absence of 
opportunities and choices that are of key importance to human development: a 
long, healthy, creative life; a reasonable standard of living; and freedom, self-worth, 
self-respect, and the esteem of others.7 In 1999 the World Bank estimated that 1 bil-
lion people were living in "absolute poverty" in developing countries. Absolute 
povet ty—defined as a daily income of $ 1 or less—is a srate of "degrading living con-
ditions" (according to then World Bank President Robert McNamara, in his vision-
ary Nairobi speech in September 1973) and is characterized by disease, illiteracy, 
undernourishment, and neglect to such an extent that the prerequisites for a decent 
life no longer exist.8 And the number of people obliged to live on less than $2 a day 
is about 3 billion—half the world in 1999.9 

Nowadays we know the microeconomic, macroeconomic, social, and ecologi-
cal factors that lead to poverty.10 As with other development issues, however, the con-
crete causes of povetty vary by region, household, or household member. Individual 
conditions of poverty can be traced to an array of factors that vary according to social 
structure, ethnic origin, religion, and culture. It has long been acknowledged that 
poverty particularly affects women.11 

People who are too poor to provide for themselves using their available pro-
ductive resources, who have to survive on an insufficient income, are condemned to 
hunger—even if food is in plentiful supply elsewhere in their society. According to 
Amartya Sen, hunger is usually (but not exclusively) based on the quantity of food 
generated. His analysis and proposals revolve around the concept of "entitlement": 
the right to goods, services, or privileges through work, capital, normative rights (the 
solidarity of the community or protection by ttaditional security systems), and food 
assistance.12 As a 10-year-old he experienced the great Bengal famine of 1943, when 
2-4 million people died of starvation despite sufficient food supplies. The cause, as 
with the great Irish famine of 1846—50 and the great Ethiopian famine of 1973, was 
the expott of food from the famine region to the more lucrative matkets of the 
cities. As a result, people literally starved when full granaries were within reach. 
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Causes of Famine 
The human race has repeatedly been afflicted by famine and famine-related death, 
even in Europe. The Irish potato blight of 1846-50, which resulted in the deaths 
of 2-3 million people, is one of the best-known European famines. Yet it is by no 
means the only one. In the mid-eighteenth century almost 5 percent of the popu-
lation of France died from famine. Moreover, devastating famines resulting in mil-
lions of deaths affected Russia between 1920 and 1921 and the Ukraine, where 5 
million or perhaps even 10 million people died between 1930 and 1932.13 

People will not soon forget the shocking pictures broadcast into our living 
rooms at the end of the Biafra war (late sixties), during the drought in the Sahel zone 
(mid-seventies), and during civil wars in Ethiopia (mid-seventies and eighties) and 
the Sudan (at present): emaciated wrecks with wasted arms and legs, swollen stom-
achs, and enormous, staring eyes. The cause of these human catastrophes was a 
drastic reduction in the food supply, and in some cases a complete lack of food for 
weeks on end, resulting in the death of tens of thousands of people. There are also 
many other examples: 

• In China, 10 million died between 1876 and 1880; in 1920-21, 4 million 
starved to death; and the devastating famine of 1959-61, which the govern-
ment kept secret, claimed 30 million victims.14 

• In West Bengal in 1943, 2-4 million people died. 

• In 1992, tens of thousands of people in Somalia suffered when food supplies 
dried up in the wake of the civil war.15 

• Also as a result of civil war, tens of thousands starved in 1995 and 1996 in 
Rwanda, Burundi, and Liberia, and very recently in the Sudan. 

The risk of famine is still current and real. In the mid-nineties, conflicts and 
their aftermath put 80 million people at risk of hunger.16 According to a March 2001 
FAO report, 33 countries around the world are facing exceptional food emergen-
cies.17 Civil strife and population displacement are responsible for the crisis in half 
of these countries, including Russia (Chechnya), Afghanistan, southern Sudan, 
Angola, Congo, and Sierra Leone. A close relationship exists between conflict and 
declining per capita food production; during the period 1970—93, countries expe-
riencing conflict in sub-Saharan Africa produced about 12 percent less food per per-
son in war years than in peacetime.18 Inhumane policies still kill more children 
than do lack of rainfall or other climatic extremes.19 
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In a 1998 study of famine in Africa, Joachim von Braun, Tesfaye Teklu, and 
Patrick Webb drew three principal conclusions about famine at the turn of the 
twenty-first century: 

First, present-day famines in Africa are largely the result of military conflicts 
that arise due to oppressive, unaccountable, and nonparticipatory govern-
ment. There is no doubt that little progress can be made in famine relief, 
and even less in prevention, while conflict continues to drain human and 
capital resources. 

Second, famine in Africa is inseparable from chronic poverty and risk. 
Although famine characteristics differ between countries, the underlying 
poverty conditions that contribute to famine in Africa are quite similar: 
lack of employment opportunities; limited household assets; isolation from 
major markets; low levels of farm technology; constraints to improvement 
in human capital; and poor health and sanitation environments. Although 
factors such as political and military conflict and drought contribute to 
famine, they do so mainly where people are vulnerable in the first place, 
and where resilience to external shocks has already worn thin. 

Third, famines do not happen suddenly. They are an accumulation of events 
and policies that progressively erode the capacity of countries as well as 
households to deal with short-term shocks to the economy and food sup-
ply. These shocks often take the form of environmental extremes, but the 
conditions that promote household vulnerability to such extremes develop 
over long periods. Misguided macroeconomic and trade policies have been 
part of the problem in most famine-prone countries, and conditions estab-
lished by past policy failures cannot be rectified in the short run. 2 0 

Consequences of Food Insecur i ty 
Food security and adequate nutrition are beneficial outcomes in themselves as well 
as important inputs to economic development. Food is essential to survival, and 
people are more emotionally secure and better off psychologically when they have 
food security. Food insecurity and the frequently extreme efforts made by affected 
households to avert it lead to much human suffering. 

Improved adult nutrition leads to higher farm productivity and higher pro-
ductivity in the labor market. High levels of morbidity, due in part to insufficient 
nutrient intake, can reduce work time directly as well as indirectly through the need 
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to take care of sick family members. They can also divert household resources away 
from farm or nonfarm investments and toward medical care. 

Poor nutrition and health impair cognitive development and school perform-
ance, with consequent losses in productivity during adulthood. Poor nutrition and 
health in early childhood can have long-term consequences that affect a child's later 
progress in school. Among school-age children, nutritional deficiencies are respon-
sible in part for poor school enrollment, absenteeism, eatly dropping out, and 
poor classroom performance. Educators have often overlooked the significant 
improvements in school performance that can result from nutrition and health 
interventions.21 

Not only does food insecurity have deleterious effects on households and indi-
viduals, but the effort to achieve food security may also exact a heavy toll on house-
holds if, for example, it involves people spending most of their income on obtaining 
food, leaving little fot other basic necessities of life such as housing and health. House-
holds may achieve temporary food security at the cost of losing substantial assets and 
incurring future debt, thus digging themselves deeper into the mire of poverty. In the 
extreme case, a household that uses almost all its resources to achieve food security 
in the present renders itself highly vulnerable to food insecurity in the future. 

The efforts of food-insecure households to acquire food may also have impor-
tant implications for the environment and the use of natural resources. Many poor 
and food-insecure households live in ecologically vulnerable areas,22 and inappro-
priate or desperate land use ptactices can cause environmental degradation that can 
further undermine theit livelihood. Food-insecure households do not deliberately 
degrade their resource base without any thought of the consequences; on the con-
trary, they are fully aware that their food security is at stake if their environment is 
threatened. The food-insecure and the poot often have to choose between short-term 
satisfaction of food needs and long-term environmental conservation. 

The search for food security may also have important implications for a region's 
demographic situation, especially if it leads to short- or long-term migration to 
other areas in search of employment and income or, in some cases, in search of relief 
food. This migration can result in an increased number of female-headed house-
holds, a higher dependency ratio in the sending areas,23 and changes in the dynam-
ics of the labor market. The receiving areas, mostly urban slums, experience 
considerable food-security strain from the influx of migrants. 

Who and Where Are the Food-Insecure? 
As we consider how to feed billions more people in the coming decades, it is impor-
tant to take stock of how far we must go to achieve food security for Earth's 
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Figure 7 Distribution of the World's Food-Insecure People, 1995-97 
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Source: FAO, The State of Food Insecurity in the World 1999 and 2000 (Rome: 1999 and 2000). 

current inhabitants. The location and identity of today's food-insecure may suggest 
areas of greatest risk for the future. 

An estimated 824 million people worldwide are food-insecure. Of these, 34 mil-
lion (less than 5 percent) live in industrial countries (see Figure 7). The remaining 
790 million live in the developing world, almost half of them in just two countries— 
India and China. The number of food-insecure people in these two nations, 368 mil-
lion, is equivalent to the population of Canada, Mexico, and the United States 
combined. While the absolute number of food-insecure people is largest in South 
and East Asia, the proportion of the total population that is food-insecure is high-
est in sub-Saharan Africa. Every third person there gets too little food for a healthy, 
productive life (see Figure 8). 

Some progress has been made in changing this situation. The number of food-
insecure people in the developing world dropped from 960 million in 1969-71 to 
790 million in 1995-97. Although a decline of 170 million over a quarter-century 
might appear small, the developing world's population increased from 2.6 billion to 
4.6 billion over this same period. A more appropriate measure, therefore, would be 
the proportion of the total population that is food-insecure. By this measure, 
progress has been impressive—the share of food-insecure has been cut in half, from 
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Figure 8 Food-Insecure People as a Share of Total Population, 1995-97 
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37 to 18 percent, during this time. Similatly, there has been some headway made in 
reducing child malnutrition, with the number of afflicted children dropping from 
204 million (47 percent of children) in 1970 to 166 million (31 percent) in 1997. 

Yet progress in the developing world is uneven. While the number of food-
insecure people declined by a staggering 260 million in East Asia between 1969-71 
and 1995—97, it remained virtually unchanged in South Asia and Latin America and 
dropped only slightly in the Middle East and North Africa. And sub-Saharan Africa 
has emerged as a new locus of hunger, with the number of food-insecure doubling 
in this period to reach 180 million. 

Depending on factors such as agroecological characteristics, access to land, 
diversity of income sources, and state of development of the economy, food-insecure 
households can be members of different socioeconomic and demographic groups in 
different areas. Nevertheless, some common characteristics of food-insecure people 
are clear—and poverty is a central one. A recent comparative study looked at 
incomes of malnourished rural poor people in 13 survey areas in Africa, Asia, and 
Latin America and found a number of common sociodemographic characteristics:24 
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• Food-insecure households tend to be larger and to have a higher number of 
dependents and a younger age composition. 

• Ownership of land or access to even small pieces of land for farming has a sub-
stantial effect on the food-security status of rural households, regardless of 
income level; the prevalence of food insecurity tends to be higher among landless 
or quasi-landless households, who are much more dependent on riskier sources 
of income than farm income and on the diversification of the rural economy. 

• Women's income has an important influence on the food-security status of the 
household, and female-controlled income is more likely than male-controlled 
income to be spent on food and nutrition.25 

Typically, food-insecure people either spend a large share of their income on sta-
ple food consumption or allocate a large share of their production resources to sub-
sistence food production in normal years, or both; yet they may barely meet their 
needed levels of dietary intake. 

The available evidence suggests that most of the rural poor in developing coun-
tries live in what are known as less-favored areas. The areas that fall into this cate-
gory include lands with low agricultural potential because of limited and uncertain 
rainfall, poor soils, steep slopes, or other biophysical constraints, as well as lands with 
high agricultural potential but limited access to infrastructure and markets, low 
population density, or other socioeconomic constraints. Cereal yields of less than 
1 ton per hectare are common in less-favored areas, which often suffer from defor-
estation, overgrazing, soil erosion, and soil nutrient depletion.26 

Different types of risks affect different groups of food-insecure households and 
their members in different ways. The most severe problems arise from simultaneous 
combinations of common risks. For example, children in poor smallholder house-
holds that have limited income diversification may be affected if their families expe-
rience a bad crop or loss of employment and are located in an area of civil unrest. 
The possible combinations are numerous. To improve household food security, the 
specific risks need to be identified so that effective and efficient risk-reducing actions 
can be developed. 

Agriculture's Track Record and the 
Special Case of Sub-Saharan Afr ica 
Just looking at global food production, it would appear that all our problems should 
be solved. Over the past 30 years food production has risen steadily, even 
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doubling—a historic record.27 These remarkable production figures are based on a 
relatively minor expansion of agricultural lands as well as a significant increase in 
yields per hectare. The latter was the decisive factor that led to an almost fivefold 
increase in grain production during the twentieth century. 

Most of these successes were achieved in industrial countries. Whereas an Amer-
ican farmer at the beginning of the twentieth century was producing enough food 
to feed 7 people, an American farmer now can feed 96 people.28 This achievement 
was due to 

• the use of new seed types, resulting in higher per hectare yields and multiple 
harvests; 

• a significant inctease in the use of fertilizers; 

• a doubling of artificially itrigated croplands; 

• the protection of food cultures against blight, weeds, and pests; and 

• the use of efficient machinery. 

Global data such as these and the doubling of food production over the past 30 
years tell only part of the story, however. They are "unreal" averages that aggregate 
the very high production figures of a few countries with the extremely poor results 
of others. In many industrial countries farming has been discontinued on some 
arable lands due to fears of a sustained drop in prices, with the result that produc-
tion has been deliberately reduced. Available technological components are by no 
means universally deployed. In most countries in sub-Saharan Africa, political mis-
takes, neglect of subsistence farmers, deficiencies in agrarian policy, shortcomings in 
agricultural extension services, and other factors have conspired to produce a steady 
decline in per capita food production. 

There are a host of underlying causes for Africa's susceptibility to famine crises. 
Theoreticians on the left of the ideological spectrum believe that Africa has been 
damned to underdevelopment by a combination of imperialism, colonialism, and 
capitalism.29 They are right insofar as thete is little dispute that 400 years of exploita-
tion by Europeans provided a poor springboard to self-sufficient development. 
Theoreticians on the right and center-right lay the blame elsewhere, citing under-
developed capitalism and the resultant lack of economic growth that, if present, 
would eventually generate widespread affluence—an argument they support with 
some illuminating examples.30 Others blame the African condition on the lack of 
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"dynamic impulses and opportunities in African culture and in particular in African 
value systems and social class structure" or on the imposition of unsuitable nation-
state structures.31 

Yet others content themselves with the bald statement that the people of sub-
Saharan Africa are simply "too lazy" and are therefore themselves to blame for their 
crises. A diplomatic formulation of this argument has been presented by John 
Kenneth Galbraith.32 Against such accusations of indolence it must be noted that 
almost no other people in the world work harder or longer than African women. Not 
only are they responsible for cultivating 80 percent of the food on their continent; 
in addition to performing the vast catalogue of household and child-care duties 
regarded by their men as "women's work," they also devote houts to other hard phys-
ical tasks (collecting firewood, fetching water, weeding, and so on). These women 
rarely enjoy commensurate rights despite their heavy workload. According to Ugan-
dan President Yoweri Museveni, their husbands would do well to dtaw more on their 
own energy reserves. (Museveni claimed that the male employees of state institutions 
stop working long before exhaustion sets in.) 3 3 

In contrast to these specious arguments, an analysis by the International Food 
Policy Research Institute (IFPRI) suggests the following factors as a plausible expla-
nation for the persistence of food insecurity in sub-Saharan Africa:34 

• the negative impact of the cold war on agricultural and land development policy; 

• chronic unrest, war, and civil war and the crises induced by such conflicts; 

• mismanagement of national resources by political leaders; and 

• the inability to build local institutional capacities in critical areas. 

Wherever malnutrition is endemic, the main culprit tends to be ill-conceived 
government policies that discriminate against small-scale farmers. Problems related 
to infrastructure, capital supply, and marketing often give rise to an unsuccessful 
pricing policy. High population growth over the years has been accompanied by a 
shrinking of agricultural land area and the quantity of available water. Sub-Saharan 
Africa will continue to be forced to rely on food assistance. 

If, in order to account for changes in eating habits, "cereal cropland" rather than 
"agricultural land" is used as a yardstick, the scarcities become even more apparent. 
According to Woildwatch Institute, cereal cropland per person has shrunk globally 
from 0.23 to 0.11 hectares since 1950.35 For individual countries with high popu-
lation growth, the situation will deteriorate drastically over the next few years. 
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Figure 9 Population and Food Production Indexes for Sub-Saharan Africa, 
1961-2020 
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Source: Data for 1961-66: Food and Agriculture Organization of the United Nations, FAOSTAT 
database, <http://faostat.fao.org> (accessed August and September 1997); extrapolations for 
1997-2020: authors'estimates. 

Between now and 2050 it is predicted that Nigeria's cereal cropland will drop from 
0.15 to 0.07 hectares per person. In Pakistan the figure is expected to shrink from 
0.08 to 0.03 hectares per person—the size of a tennis court—over the next 50 years. 
These predictions herald a precarious situation, since all these processes exacerbate 
poverty and impede food production. 

The population growth rate in sub-Saharan Africa has exceeded the rate of 
growth in food production since the early seventies, and the gap is widening, result-
ing in declining per capita food production. Simple extrapolations of the trends in 
population and food production growth since 1961 show a further increase in the 
gap between population and food production (see Figure 9). This is exactly the gap 
predicted 200 years ago by Thomas Malthus. Several recent developments, however, 
suggest that Malthus's shadow over sub-Saharan Africa could finally be waning. 

First, Malthus's predictions grossly underestimated the potential of productivity-
increasing technology. Where such technology has been effectively developed and 
used, such as in Asia, food production has expanded much faster than population. 
In sub-Saharan Africa, the potential of appropriate productivity-increasing 
technology has yet to be realized. Maize yields for Africa and Asia were virtually the 
same in 1961, but since then they have tripled in Asia and quintupled in China 
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while they have remained stagnant at around 1 ton per hectare in Africa.36 Yet there 
are encouraging signs that productivity-increasing technology is beginning to accel-
erate yield growth of African food crops. For example, the introduction of improved 
maize varieties has resulted in productivity increases in West and Central Africa at 
rates as high as 4 percent a year during 1983-92.37 Some counties experienced par-
ticularly high rates of growth in maize production during this period, including 
Burkina Faso (17.1 percent), Ghana (8.3 percent), and Mali (7.5 percent), albeit 
starting from low levels. 

If Malthus is to be proved wrong in sub-Saharan Africa, a much greater effort 
must be made to ensure that farmers have access to appropriate production tech-
nologies and that policies are conducive to expanded productivity in staple food 
crops. In addition to new initiatives and expanded support for agricultural devel-
opment, more must also be done to reduce population growth. Sub-Saharan Africa's 
annual population growth rate is projected to decline between 1993 and 2020. Yet 
the number of people added to the region each year is expected to increase until at 
least 2020, a consequence of past high rates of population increase. Moreover, this 
regions projected annual population growth rate of 2.33 percent during 2015-20 
will be more than twice the growth rates in other regions.38 Population growth of 
this magnitude will severely constrain efforts to increase income and improve wel-
fare, while at the same time greatly increasing the need for food. 

Prospects for Assuring Food Security 
Researchers at IFPRI have constructed a model showing the world's likely food sit-
uation in the year 2020 under various scenarios. This model, the International 
Model for Policy Analysis of Commodities and Trade (IMPACT), uses the United 
Nations' medium projection of population growth for its most likely scenario.39 

Under this scenario, global demand for cereals will increase by 35 percent between 
1997 and 2020, reaching 2.5 billion tons; demand for meat will increase by 57 per-
cent, reaching 327 million tons; and demand for roots and tubers will increase by 
39 percent, reaching 901 million tons. These large increases in food demand will 
result not only from population growth but also from urbanization, income growth, 
and associated changes in lifestyles and food preferences. 

Almost all the increase in demand will take place in developing countries (see 
Figure 10). These will account for about 85 percent of the 654-million-ton increase 
in the global demand for cereals between 1997 and 2020. Surprisingly, they will 
account for a similarly large share of the 119-million-ton increase in demand for 
meat products. China alone is forecast to account for one quarter of the global 
increase in demand for cereals and for two fifths of the demand for meat. (Although 
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Figure 10 Total Demand for Cereals and Meat Products, 1997 and 2020 
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Alternatives, and Choices, Food Policy Report (Washington, DC: IFPRI, 2001). 

India's population is projected to increase much faster than Chinas between 1997 
and 2020, its share of the global increase in demand for cereals is expected to be 
about half that of China's while its share of the increased demand for meat is 
expected to be only one tenth that of China.) By 2020, developing countries as a 
group are forecast to demand twice the quantity of cereals and meat products as 
industrial countries. 

At the same time, however, a developing-country person in 2020 will consume 
less than half the quantity of cereals as someone in an industrial country and 
slightly more than one third of the meat products. Per capita demand for cereals 
and meat products in developing countries will continue to lag far behind that in 
other nations, although the gap will begin to narrow in the case of meat. The dis-
parities in demand can be explained by low incomes and greater dependence on 
roots and tubers for sustenance. 

Nevertheless, a demand-driven "livestock revolution" is under way in the devel-
oping world, with profound implications for global agriculture, health, livelihoods, 
and the environment. Between the early seventies and the mid-nineties, the volume 
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of meat consumed in developing countries grew almost three times as much as it did 
in industrial ones.40 With continued population growth, urbanization, income 
growth, and changes in lifestyles and food preferences, meat demand in the devel-
oping world is likely to double between 1997 and 2020, to 213 million tons, and 
to increase by 16 percent in industrial countries, to 114 million tons. 

While increased consumption of livestock among high-income people in indus-
trial countries who regularly consume excess calories could lead to health problems, 
including cardiovascular diseases, increased consumption of even relatively small 
amounts of meat and milk among low-income people in developing countries could 
improve their nutritional status by supplying necessary proteins and micronutrients 
as well as calories. Similarly, although rapidly increasing livestock production can 
cause serious damage to the environment, it can be harmonious with the environ-
ment when appropriate types and levels of production are in place. 

In response to the strong demand for meat products, developing countries' 
demand for feedgrain is projected to almost double between 1997 and 2020, to 435 
million tons, while demand for cereals for direct human consumption is projected 
to increase by 40 percent, to 1.04 billion tons. 

The world's farmers will have to produce 35 percent more grain in 2020, most 
of which will have to come from yield increases. IMPACT projections suggest that 
farmland cultivated with cereals will increase by only 6.6 percent, or 46 million 
hectares, by 2020, with much of the growth concentrated in fields with the relatively 
low-yielding cereals of sub-Saharan Africa. A modest expansion in ceteal area is 
forecast for Latin America, but virtually no growth is projected for Asia or industrial 
countries. Increases in cereal area in the developing world are expected to contribute 
only 15 percent of the cereal production needed to meet demand berween 1997 and 
2020. Therefore, improvements in crop yields will be required to bring about the 
necessary production increases. 

Yet growth in farmers' cereal yields is slowing. In both industrial and develop-
ing countries, the rate of increase in cereal yields has slowed since the heyday of the 
Green Revolution of the seventies. This is due partly to reduced use of inputs like 
fertilizer, reflecting low and falling cereal prices, and partly to low levels of invest-
ment in agricultural research and technology. Poorly functioning markets and lack 
of appropriate infrastructure and credit are also contributing factors. Without sub-
stantial and sustained additional investment in agricultural research and associated 
factors, it will become more and more difficult to maintain, let alone increase, cereal 
yields in the longer term. The gap in average cereal yields between industrial and 
developing countries is slowly beginning to narrow, but it is widening considerably 
within the developing wotld as sub-Sahatan Africa lags further and further behind 
other regions, particularly East Asia. 
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Figure 11 Number of Food-Insecure People, 1969-71,1996-98, 2015, and 2030 
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Despite large increases, cereal production in the developing world will not keep 
pace with demand. Net cereal imports by developing countries will almost double 
to fill the gap. IMPACT projections suggest that the developing world's net cereal 
imports will increase by over 90 percent between 1997 and 2020, reaching 202 mil-
lion tons. About 12 percent of the developing world's cereal demand is projected to 
be met through net imports from the industrial world, up from 9 percent in 1997. 

With the exception of Latin America, all major regions are forecast to increase 
their net cereal imports. A massive increase for South Asia, from 3 million tons in 
1997 to 21 million tons in 2020, is expected because domestic production in the 
region is not projected to keep up with income and population growth. In Pakistan, 
problems with salinity and waterlogging in the main cereal production areas will 
limit crop yield growth, while population growth will be rapid. Sub-Saharan Africa's 
net cereal imports are expected to remain low relative to its needs because of lack of 
foreign exchange and entrenched poverty. 

Projections of food production and consumption to the year 2020 offer some 
signs of progress, but prospects for a food-secure world remain bleak i f the global 
community continues with business as usual (see Figure 11). Already FAO has 
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noted that the recent World Food Summit goal of halving the number of food-
insecure people from 800 million in 1995 to 400 million by 2015 will not be 
achieved until 2030 at the earliest. 

IMPACT projections suggest that there will be similarly slow progress in reduc-
ing child malnutrition. Under the most likely or baseline scenario, 132 million chil-
dren under the age of six—one out of every four children—will be malnourished in 
2020. This represents a decline of only 20 percent from 166 million in 1997. Hence, 
one out of every four children in developing countries will still be malnourished in 
2020, down from one in three earlier. South Asia and sub-Saharan Africa are 
expected to remain hot spots of hunget and child malnutrition. Despite improve-
ments, South Asia is forecast to be home to a thitd of the developing world's mal-
nourished children in 2020. Sub-Saharan Africa is the only region projected to 
experience an increase in the number of malnourished children between now and 
2020, by 6 million or 18 percent. 

IMPACT projects that under an optimistic scenario the number of malnour-
ished children in 2020 could drop to 94 million. Elements of an optimistic scenario 
include increases in projected income growth in developing countries, increases in 
crop yield growth in both industrial and developing countries, increases in cultivated 
area and irrigated area in developing countries, improvement in social indicators, and 
low-variant population projections. Conversely, the number of malnourished chil-
dren could climb to 175 million in 2020 undet a pessimistic scenario, in which case 
all the elements just mentioned tend in the opposite direction. Hence the policy 
choices made and investment decisions taken, or not taken, will profoundly influ-
ence how many and who will be food-insecure in the future. 

Policies for Food Security 
Policy efforts to assure enough food for a growing world population must recognize 
that food security involves not only food production, but also access; not only tech-
nologies, but also policies and institutions; not only national food availability, but 
also household availability; not only rural areas, but also cities; and not only food 
quantity, but also quality. 

Agricultural growth has a central role to play in improving the availability of 
food and enhancing access. Many of the world's poor and food-insecure are rural-
based and, even when not engaged in their own agricultural activities, they rely on 
nonfarm employment and income that depend in one way or anothet on agricul-
ture. Moreover, agricultural growth is a catalyst for broad-based economic growrh 
and development, particularly in low-income countries: agriculture's linkages to the 
nonfarm economy generate considerable employment, income, and growth in the 
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rest of the economy. Very few countries have experienced rapid economic growth 
without agricultural growth either previously or simultaneously. 

Developing countries can make a number of public investments that will gready 
facilitate agricultural and rural growth. Areas of investment include 

• appropriate use of modern technology, including biotechnology and informa-
tion and communications technologies, for the benefit of the food-insecure 
and the poor, through yield-increasing crop varieties and improved livestock 
as well as through yield-increasing and environmentally friendly production 
technology; 

• reliable, timely, and reasonably priced access to appropriate inputs such as 
tools, water, and plant nutrients; 

• an integrated nutrient management approach that seeks to both increase agri-
cultural production and safeguard the environment for future generations; 

• strong extension services and technical assistance to effectively bridge the gap 
between researchers and farmers; 

• improved appropriate infrastructure, particularly in rural areas; 

• efficient, effective, and low-cost markets, especially for agricultural inputs and 
outputs, while assuring access to productive resources by the poor to enable 
them to compete on equal terms; and 

• creation and expansion of small-scale credit and savings institutions that are 
available to small farmers, traders, transporters, and processing enterprises.41 

These investments need to be supported by an enabling policy environment. 
This includes trade, macroeconomic, and sectoral policies that do not discriminate 
against agriculture, and policies that provide appropriate incentives for the sustain-
able management of natural resources. 

As already noted, availability of food is a necessary but not sufficient condition 
for food security. Therefore policies to reduce child malnutrition and improve food 
security should include the following: 

• investing in improving women's education and status; 
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• fighting hidden hunger or micronutrient deficiencies through fortification, 
supplementation, diversified diets or changed eating habits, and the breeding 
of nutrients into staple crops through conventional methods or biotechnology; 

• tackling urban food insecurity by improving urban livelihoods, supporting 
environmentally sound urban agriculture, promoting healthy physical environ-
ments and adequate caring and feeding practices, and designing more partici-
patory urban programs and strategies; and 

• effectively addressing prevalent and emerging health risks and diseases.42 

Special attention must be paid to sub-Saharan Africa and South Asia. Sub-
Saharan Africa is the only region where the number of malnourished children has 
consistently increased since 1970 and the only region where it is projected to con-
tinue increasing through 2020. South Asia is home to half of the world's hungry and 
malnourished. Together, sub-Saharan Africa and South Asia are the new locus of 
hunget in the developing world. 

Conclusion 
Projections of the global food outlook in the coming decades make starkly clear the 
scale of the task ahead. The greater the world's population, the greater the task of 
feeding it. A food-secure world will require that decisionmakers across the globe 
show more concerted political will and pursue more sound investments in agri-
cultural and overall economic development as well as in population control than 
they have to date. After all, even today astonishing advances in agricultural pro-
ductivity and human ingenuity have not yet translated into a world free of hunger 
and malnutrition. 

With increased political complacency or greater-man-anticipated deterioration of 
key variables such as water availability, land quality, human resource development, and 
technological innovations, the mixed oudook for the wotld food situation could be 
significandy worse. Ideally, projections of the sort given hete will serve as a wake-up 
call and contribute to productive policy change. Then, the test of a successful projec-
tion will be its failure to come true,43 for ultimately, our behavior, priorities, and poli-
cies will detetmine the nature of the world food situation in the twenty-first century. 
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Populat ion and Soc iocu l tura l Norms in 
Tradit ional Societ ies 

Every society has social, religious, and cultutal norms that influence birth tates.1 

These norms also had an effect in pre-modern Europe.2 Cultural norms that 
currendy limit birth rates in developing countries include sexual taboos (for 

example, refraining from intercourse during breastfeeding), lengthy postpartum 
abstinence (many cultures separate young mothers from their husbands for three to 
five months), prohibition of remarriage for widows (in India, for one), a taboo on 
pregnancy for women whose children already have their own children, and so on.3 

Cultutal factors also determine the length of time fot breastfeeding, thus influenc-
ing the duration of natural infertility. 

But there are also many factors that strongly support fertility, including social 
factors such as early marriage or specific religious and cultural rules.4 When societies 
do not differ greatly in terms of income, education, or the social and material con-
ditions of life, cultural factors—religion, caste, or type of family—usually become 
important determinants of human reproductive behavior.5 In some religions, a high 
number of children is still considered to be a sign of divine favor.6 For example, Mus-
lim societies in northern Africa and the Middle East have higher birth tates than 
countries with similar economic and social conditions.7 

These issues call for careful reflection. Religious affiliation should be considered 
in relation to the local context: for example, birth rates in Indonesia have been 
decreasing for many years.8 Women thete have more rights and better educational 
opportunities than women in other Muslim countries such as Pakistan or in states 
whete women are heavily discriminated against and bitth rates remain high.9 When 
religion sanctions high birth tates at the same time society assigns a low status to 
women, the synergies that arise have dramatic demographic consequences. 

77 
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The Status and Roles of Men and Women 
Although women have experienced important progress in terms of social status, 
health, and educational opportunities in recent decades, the wotld today is still 
largely dominated by men. Apart from many other disadvantages in terms of social 
development, this also has negative demographic impacts: archaic proof of manhood 
consists in the number of children a man begets. Women are considered merely the 
biological means to this end. Thus societies characterized by patriarchal systems or 
other forms of male dominance, as well as by gender-related division of roles, have 
higher birth rates than societies where gender relations are based on equality.10 Fam-
ily planning is also less accepted in male-dominated societies.11 

In the social system of traditional societies, gender roles are firmly fixed. The 
extended family is far from just an entity in which several generations share hous-
ing and living space. It is above all an extremely complex system of reciprocal duties 
in which it is difficult to distinguish economic components from social components. 
Most extended families have a stricdy patriarchal structure. This means that the order 
of dominance and influence, as well as social relations and resources, are determined 
and controlled by the oldest men in the family.12 Patriarchal systems are usually 
closely linked with traditional rural modes of life and labor that are determined by 
a council of male elders. The greater the number of family members in a traditional 
household, the more favorable the conditions for a division of labor, and the less the 
need to employ paid laborers. 

In such societies, networks of family ties strengthen the individual's social safety 
net and may allow a family to have greater political power within the village or the 
tribe. In most cases, these networks also have positive economic consequences.13 

There are only two ways of broadening this network of relationships—and thus of 
incteasing one's political and economic influence: by having many children and by 
arranging their strategically favorable marriages. 

The absolute decisionmaking power of patriarchs in economic matters has an 
impact on the number of children conceived that is not always obvious and imme-
diate, but nevertheless effective. Why do adults, generally sons, accept their fathers' 
decisions? Here, too, the reasons are primarily economic: they hope to benefit 
through submission, or they fear losing a great deal through opposition. 

Social pressure also has a great influence. If a pregnancy does not follow soon 
after a marriage, husbands must endute gossip about their possible impotence, while 
wives must endure rumors about their infertility; the quality of the marriage or the 
husband's power over his wife may also be questioned. The absence of a pregnancy 
can also trigger a patriarch's displeasure, since he too may be exposed to suspicions 
of weakness, thus endangering his social status. Tragically, unwanted infertility 
(through illness, for example) can have serious negative consequences for women. 
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In patriarchal societies, infertility is often considered so great a personal failure that 
it can lead to contempt, persecution, and even divorce.14 

According to J.C. Caldwell, birth rates in developing countries will only start to 
decline when traditional production units are replaced by more modern forms of 
organization, giving family members the opportunity to make autonomous decisions 
about their lives.15 When demographic change occurred in Europe, the dissolution of 
the extended family was considerably accelerated because income was available outside 
the family, higher education was widely accessible, and the influence of certain cultural 
factors was declining. The incredible speed of industrial development led to a collapse 
of cottage industries, since the goods that used to be made in the family could now be 
produced at far lower cost through mass production. The growth of egalitarian polit-
ical systems also had an impact on behavior within the family. 

Still, gender relations continue to have an impact on all aspects of life in soci-
eties throughout the world.16 They influence decisions about how the food and 
nutrition needs of the family are met, who goes to which school, what roles people 
play in society, the amount of power and authority they have, and the kinds of 
income they have access to. Discrimination against women exists in every part of the 
world. It affects the quality of their jobs and their wages, the length and quality of 
their training, their access to health care services, and so on. 

Conditions are particularly inequitable for women in developing countries that 
have patriarchal structures. Relationships between men and women in these coun-
tries are characterized by a lack of partnership and by extreme forms of discrimina-
tion; domestic violence against women is not uncommon.17 In patriarchal extended 
families, relations between spouses are not necessarily any better than those that a 
husband might have with his brothers or his father and uncles. The role of a woman, 
her status as an individual, her opportunities for development, and her position with 
regard to men in the same society are roughly comparable to the position of the low-
est classes in feudal societies.18 

Lack of equality in gender relations always has undesirable consequences for the 
quality of life of women and girls. In the context of social preference for sons, the 
consequences can even be deadly: wherever this preference is found in South Asia, 
the mortality rate among girls aged 2 to 5 is higher than among boys, contrary to 
the global biological trend. The United Nations Population Fund considers this to 
be the result of boys' receiving more positive attention than girls—they are better 
nourished and receive medical treatment more rapidly when ill, as well as being gen-
erally better cared for.19 Even if female infanticide perhaps still plays only a small role, 
its existence proves the severity of the problem.20 

In numerous East Asian countries where the preference for sons is highly devel-
oped, gender relations have changed notably in favor of young boys—not least of 



80 CHAPTER 6 

all thanks to selective abortion after prenatal determination of a fetus's sex. Although 
it is difficult to make exact statistical measurements, at least 60 million girls—and 
perhaps even as many as 100 million—are estimated to be "missing" in some Asian 
countries. 

Wherever women are socially disadvantaged because of their sex, wherever they 
are deprived of appropriate education and training, and wherever patriarchal systems 
make them economically and socially dependent and confine them in a social envi-
ronment where their duties have no just relation to their rights, fundamental ethi-
cal norms are violated. This in itself would be reason enough to advocate change. 
But there is yet another reason for social change that benefits women: wherever 
women are oppressed, birth rates are high and remain high; wherever women are 
autonomous, birth rates decrease.21 The reasons for this are fairly easy to understand. 

When governmental assistance (such as the education of girls), mass informa-
tion campaigns (social marketing, for instance), or modern attitudes promote gen-
der equality and equal partnerships between men and women, women have a greater 
degree of social and economic freedom. Under such conditions, there is a greater 
likelihood that women will have an income-generating occupation outside the home 
and thus contribute to their family's livelihood. Moreover, if girls receive a better edu-
cation, they have better chances of finding a job in a modern economic sector; 
when this happens, they have greater opportunities for professional development and 
for planning their lives so that their role as mothers is one of many roles. Wherever 
this happens, the importance of women within the family increases, giving women 
more opportunities to influence matters of concern to the whole family. If women 
had their way in the world, the global population growth rate today would be 20 
percent lower. 

Men and Family Planning 
In many traditional societies in developing countries, anything concerning children 
is a woman's responsibility. This fact explains why women were (and still are) the 
main target group of programs advocating family planning and reproductive health. 
But in every developing country with a traditional culture, men are the decision 
makers: they determine sexual behavior, they decide about the use of contraceptives, 
and they practice—or choose not to practice—"safe sex." Men control all household 
resources, including women. Women's availability, their mobility, and their time are 
in the hands of men.22 

For this reason it is not very sensible and efficient for family planning and 
reproductive health programs to focus only on women. The fact that the "male fac-
tor" has been given too litde if any consideration in the past is probably one of the 
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main reasons that many family planning programs have not succeeded as well as they 
could have. Gender-specific role models create an unbalanced distribution of powet 
between partners: in proportion to the duties they are assigned, women are given far 
too few rights. Paradoxically, preventing unintended pregnancies is a woman's 
responsibility, although women do not have the right to decide whether they will 
have children or not. 

Because it is a sensitive topic in political and cultural terms, sexuality is usually 
excluded from discussion—although it is a topic with obvious relevance to family 
planning and reproductive health programs. It is also a complex issue, but this com-
plexity dissolves as soon as the sexual realities faced by women are considered in an 
unprejudiced way. The efficiency of programs and theii capacity to offer services and 
information that actually promote responsible parenthood and reproductive health 
depend on such knowledge. 

Work concerned with HIV/AIDS has shown how important it is to address the 
issue of sexuality and to involve men in the discussions.23 Women are particularly 
exposed in this tespect because they are not in a social ot cultural position to impose 
a change of male sexual behavior. Since the International Conference on Population 
and Development in Cairo, there is at last a growing awareness that programs that 
aim to change sexual and reproductive behavior cannot have a sustainable and broad 
impact if they only focus on women. 

Women's Right to Education 
Ample evidence shows that education and ttaining influence a society's bitth rate.24 

This is even more obvious with regard to the educational level of women (see Table 
4). 2 5 Education for women is three times as effective in decreasing the birth rate as 
education for men.26 A comparison of 98 developing countries showed that sec-
ondary school education for women was the central factor in lowering the birth 
rate.27 Orher studies have arrived at similar conclusions.28 The main reason is that 
longer school attendance increases the age at which girls marry and have their first 
pregnancy.29 Other studies reveal that women who have a bettet education wish to 
have fewer children because they have the possibility of leading more autonomous 
lives; they are also in a better position to fulfill this wish.30 

Totally apart from demographic considerations, adequate education and pro-
fessional training—including further career training—are key requirements for 
development and the fulfillment of human rights. Education and training are 
among the fundamental prerequisites for self-development, social security, and 
equal participation in the economic, political, and cultural life of any society. Edu-
cation is a necessary component in successful promotion of greater justice, liberty, 
and tolerance. 
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Table 4 Number of Children per Mother According to Mother's Level of Education, Selected 
Countries, 1993-2000 

Average number of children of mothers with: 
No Primary Secondary and 

Country education school higher education 

Bolivia (1993-94) 5.8 5.6 3.1 
Burkina Faso (1998-99) 6.2 4.7 2.3 
C6te d'lvoire (1998-99) 6.2 4.7 2.3 
Egypt (1994) 4.7 3.7 2.9 
Ethiopia (2000) 6.2 5.1 3.1 
Indonesia (1994) 3.1 3.1 2.5 
Source: Demographic and Health Survey reports and Comparative Studies; Macro International, Fertility Levels, 
Trends, and Differentials (Calverton, MD: 1998). 

Yet a large share of women in many developing countries are still being denied 
the fundamental human right of education and the acquisition of knowledge. This 
in turn diminishes their chances to be something other than mothers and wives. 
The situation is particularly deplorable in patriarchal societies, where the dominant 
opinion is that education is largely unnecessary for girls and will be of no use in 
their future lives. In countries where girls must fulfill traditional duties and become 
members of their husbands' extended families when they marry, schooling is indeed 
superfluous—if not a likely "cause of rebelliousness." The attractiveness of educated 
wives for "modern-minded" sons of patriarchs who "accept" them lies largely in the 
ability of these women to increase the family's material prosperity and social pres-
tige. Women on the "marriage market" in the upper classes are a case in point.31 

According to The World's Women, a report first presented by the United Nations 
in 1991,32 

• women in the developing world attend school only half as long as men, 

• the number of illiterate women increased worldwide by more than 50 million 
in the previous 20 years (half of the women living in rural areas in developing 
countries still cannot read and write today), and 

• the situation is just as bad in the informal educational sector and in the 
professional training sector: although women can make major contributions 
to economic development, they benefit from only a tiny share of available 
educational resources. 

Women's education also helps significantly lower infant and child mortality 
rates as well as birth rates. A mother's level of education determines the extent to 
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which children will benefit from goods and services that have vital nutritional, 
hygienic, and sanitary functions. Improved infant and food hygiene, better nour-
ishment in infancy (through breastfeeding), the age at which children switch to 
adult food, and an elementary knowledge of medical facts create synergies that 
lead to a considerable and rapid decrease in infant and child mortality rates.33 

One study of reductions in child malnutrition in developing countries from 
1970 to 1995 found that improvements in women's education were responsible for 
43 percent of the reductions—by far the most important factor.34 Although 
improvements in women's status overall accounted for only 12 percent of the reduc-
tions, this in combination with the education factor contributed to more than half 
of the drop in the prevalence of malnutrition in developing countries during this 
period.35 As the authors note: 

Education of women is a powerful weapon against malnutrition: increased 
knowledge and skills enable women to earn higher incomes, and thus 
enhance household food security, and education improves the quality of 
day-to-day care women give to their children. Women's status relative to 
men's influences children's nutritional status through its effects on the men-
tal and physical condition of the women themselves and through women's 
autonomy and ability to influence how household resources are allocated.36 

A mother's level of education and knowledge is also the decisive factor when it 
comes to accepting and using existing institutions that promote the health of mother 
and child. Mothers will have their children vaccinated only if they know about the 
physiological causes of diseases and do not lay the blame for an illness on some super-
natural phenomenon (punishment for sins, for instance, or evil spirits or offended 
ancestors). They will use oral rehydration therapy only if they are convinced that it 
can help save their children from dying of diarrhea. Finally, they will adequately and 
regularly check the weight of their babies only if they are aware that this is of deci-
sive significance to their children's well-being. 

Mothers who learn skills crucial to their children's well-being are also the first 
to recognize how positive these skills are. They are open to further ideas and are 
motivated to modify their behavior in other ways—with respect to family planning, 
for example. They are aware that they have the power to improve the quality of their 
own and their children's lives. 

Pol i t ical and Economic Rights for Women 
Although women have the right to vote in virtually every country and constitute 
more than half of the voting population, they are underrepresented in parliaments 
and only rarely have leading public roles. Consequendy, they have few opportunities 
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to contribute to shaping the national and communal policies that could improve 
their lives or help them make such improvements. 

Even in industrial countries, women occupy only 12-14 percent of the high-
est public positions. Moreover, these are usually in areas categotized as typically 
"female"—education, culture, and issues related to women or children. Men have 
the more powerful positions: in business, finance, and national defense. In most 
developing countries, the situation is even more precarious: women have only 6-9 
percent of the leading public positions. In public administration and private com-
panies, most women have subordinate roles. The higher the position and the cor-
responding salary and the greater the decisionmaking powet, the fewet women are 
found in such positions. 

The gender-specific division of labor observed even in industrial countries takes 
on a far more rigid form in many developing ones. In the formal sector, most women 
are condemned to take unqualified jobs with low wages and no opportunities for 
promotion.37 Most of the female workforce can still be found in the "informal sec-
tor," where working conditions are unprotected. 

Such discrimination is not only unfair: it is also absurd from a development 
point of view. According to United Nations Population Fund, the rate of economic 
growth in areas where women enjoy greater social status is higher and the quality of 
life increases faster than in areas where women are disadvantaged.38 In addition, there 
are many indications that women's income-generating activities have a highly desir-
able impact on the family, because women manage their incomes more sensibly than 
men. They use most of the money they earn for children, household services, and 
dietary improvements, while men often seem to succumb to the temptation of 
superficial consume! goods.39 Thus, in Africa it is not unusual to see increasing 
malnutrition among children while male family members buy wristwatches, radios, 
mopeds, bicycles, alcohol, and so on. 4 0 The relationship between malnutrition and 
the diversion of family incomes by men for their personal consumption has been rec-
ognized as a major problem in Belize, Guatemala, Mexico, and the entire Indian 
subcontinent.41 

There is no ovetall blueprint fot the advancement of women in the developing 
world. Not only do the roles of women, their opportunities for self-derermination, 
the social order, and economic and social conditions vary from country to country 
and from one ethnic group to the other, but regional differences also exist. Yet no 
one today would deny that merely using women as instruments is incompatible with 
a reasonable population policy and with sustainable development. Development pol-
icy that incorporates equity for women is a matter of common sense. 

It is also a key to increased food security. Women in developing countries play 
significant roles in producing food and providing the income that goes toward the 
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purchase of a family's food.42 Numerous studies have documented that women 
account for 70-80 percent of household food production in sub-Saharan Africa, 65 
percent in Asia, and 45 percent in Latin America and the Caribbean.43 I f they are 
given the same access to resources as men, women farmers post crop yields at least 
as high as their male counterparts. Other studies have shown that women tend to 
spend a higher share of any income they earn on food for the family. And their 
incomes are more closely associated than men's with better health and nutrition for 
their children.44 

In an overview of women's important role in household food security, Agnes 
Quisumbing and colleagues at the International Food Policy Research Institute 
make the following recommendations: 

To allow women to fulfill their potential in generating food security, 
national governments and international organizations must take policy 
steps in three broad areas. First, they must increase women's physical and 
human capital. Women's ability to produce food can be enhanced by 
improving their access to resources, technology, and information. Literacy 
training for women and increased education for girls will increase pro-
ductivity both today and in the future. Second, policymakers must increase 
women's ability to generate income to maximize the benefits of women's 
incomes for household food security and nutrition. Strategies should aim 
to increase women's productivity both in paid work and in domestic pro-
duction, so women can increase their incomes without sacrificing addi-
tional time, their children's welfare, or their own health and nutritional 
status. Third, they must protect women's health and nutritional status to 
allow women to fulfill their productive and reproductive roles. Develop-
ment or safety-net programs for women should increase women's income-
earning potential while reducing the energy or time intensity of their 
activities. Other programs should address girls' and women's specific health 
needs and empower women to seek health care for themselves and for 
those who depend on them for food and nutrition security.45 

Development activities that invest in women and give them access to land 
tides, credits, and the chance for employment with fair wages increase their freedom 
of action and their opportunities for self-fulfillment beyond their traditional roles. 
Such activities also ensure greater economic and social independence for women and 
more freedom of decision, thus enabling them to exercise their civil and political 
rights, including reproductive rights. In countries where birth rates have declined 
faster than expected given overall economic development, the explanatory factor has 
been the status of women in society: where this status is high, birth rates fall faster 
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and in a more sustained way. This is why decreasing birth rates in Sri Lanka and in 
the Indian state of Kerala can be attributed to an increase in the marriageable age 
for women—which in turn is the result of improved educational and professional 
opportunities for girls and women. 

When women are accepted as partners with equal rights in developing coun-
tries, a further long-term decline in birth rates can be expected. In societies where 
women depend greatly on men, sons are needed to provide social security for eld-
erly parents. This means couples have roughly twice as many children. When women 
have the same social status as men and are economically independent, both men and 
women can help their parents have an adequate livelihood in old age, especially if 
they are disabled. When this is the case, empirical studies show that birth rates 
decrease.46 Yet it would be intolerably one-sided for a male paradigm of modern-
ization to define "progressive" women only as women who have fewer children, as 
sometimes seems to be the case. It is true that strengthening the social role of women 
has a positive impact on demography, but it can also provide impulses to general 
social development. 

Criticism of gender relations and demands for change must become a matter 
of common sense and of broad consensus in the international community. The 
Cairo Conference and the 1995 World Conference on Women in Beijing, and the 
programs of action adopted at these confetences, pointed out the fotms of discrim-
ination and inequity that still exist and called fot them to be overcome. Develop-
ment must be oriented toward the good of all human beings, not just men. 
Development of this sort can make sustainable improvements in a society's living 
conditions. As with many other circumstances related to development, howevet, this 
is well known but rarely put into ptactice.47 

The Posit ion of Children in Tradit ional Societ ies 
Let us consider something obvious that often receives insufficient mention or is 
taken roo little into account in discussions about population policy. Children are 
part of what makes human life worth living, and they have a fight to love and to 
special protection by the community. It is degrading to measure the "value" of 
children exclusively in terms of economic, social, reproductive, or other utilitarian 
considerations. 

Wherever the gods or God are believed to favor great fertility, high birth rates 
are more widely accepted. When this view prevails, children are regarded less as the 
result of a rational decision made by their parents than as a "gift of God" or a sign 
of divine providence to be teceived with pride and gratitude. This view explains why 
some African societies, for example, have not adopted the concept of a "sufficient" 
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or intentionally "desired" number of children. The higher the number of children, 
the better the chances of being assured of divine benevolence.48 Men and women 
who have many children enjoy greater social and moral prestige.49 

Further quasi-teligious obligations for children of both sexes arise from the 
relationship between the living and the dead. Where people believe that their dead 
are reincarnated in the form of children born later, a certain number of progeny is 
necessary simply to allow ancestors a chance to make the necessary transformation. 
Often, naming reveals the relationship that is felt to exist between a newborn and 
the deceased. The complex interrelations between the living and the dead in some 
religions also require that certain burial rituals, ceremonies, or sacrificial offerings be 
undertaken. If the souls of the deceased are to rest in peace, such rituals and offer-
ings can only be conducted or granted by someone's own children—and often only 
by sons.50 This is why some cultures consider intentional limitation of fertility as a 
lack of respect for elders or deceased ancestors. 

Because poverty consists of more than material deprivation, it can intensify the 
emotional and intrinsic value of parenthood. Poverty expresses itself just as strongly 
in the feeling of helplessness and complete unworthiness. The desire to have chil-
dren can be reinforced by such feelings. Children are often the only "treasure" poor 
people have; children are a source of self-respect and hope for the future. Today these 
immaterial aspects of parenthood are often consciously expressed only in religious 
pronouncements. But they should be part and parcel of any serious analysis of pop-
ulation policy. 

Some segments of society feel that infertility or a small number of children— 
sometimes the result of conscious family planning, sometimes a person's fate due to 
illness—are signs of individual bad luck or of serious deviation from social norms. 
In both cases, the persons affected may be punished, sometimes by violent sanc-
tions.51 Wherever the decision to have children is understood as something com-
plex—determined by religion, culture, and society—government family planning 
policies may risk being perceived and rejected as immoral meddling in family pri-
vacy.52 This perception arises especially when such policies are promoted by the 
West. 

The fact that children provide emotional enrichment and the promise of 
immediate benefit only partly accounts for high birth rates, however. Having a 
greater number of children does not necessarily imply the existence of more love 
or attention. Often, the quality of life of existing children is diminished by the 
arrival of new children, increasing a family's misery. It is not true that every child 
is a "love child": the serious violations of human rights and the violence and bru-
tality to which millions of children are exposed worldwide, day after day, suggest 
anothef truth. 
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Children as "Social Security" and "Health Insurance" 
Wherever the state and its institutions lack credibility, or wherever modern insur-
ance systems are not yet in a position to offer universal old-age pensions and suffi-
cient health care in case of illness, the elderly and sick are cared for by their families. 
This system of care is motivated on the one hand by familial affection and feelings 
of duty, and on the other by intergenerational justice. In many parts of the devel-
oping world, children still assume such duties—for obvious psychological and insti-
tutional reasons. Until the beginning of the modern age, this was also the case in 
what are now the industrial countries. 

Developing countries typically lack properly functioning capital markets and 
banking infrastructure that could absorb possible savings and invest them safely. 
Moreover, many developing countries have high annual inflation rates. As a result 
there is no guarantee of long-term security based on the savings that individuals may 
be able to accumulate for their old age. In many Asian countries, people have had 
to accept great losses after the outbreak of financial crises. 

The state becomes an additional problem when its citizens consider it a men-
ace rather than a trustworthy defender of public welfare and a guarantor of law and 
order. In everyday reality, the laxness, arbitrariness, and corruption of state employ-
ees and other people who have social and political power can prevent citizens from 
asserting their legitimate rights. Examples of such corruption—such as the recent 
one in which funds accumulated for the pensions of war veterans were used to 
finance a presidential family's exclusively private expenditures—are not hard to find. 

Political unrest and violent changes of government certainly help convince peo-
ple that they can only rely on themselves and their immediate families. It is not sur-
prising that 80-90 percent of parents interviewed in Indonesia, Korea, the 
Philippines, Thailand, and even Turkey expected to be supported by their children 
in their old age.53 

In societies where daughters become part of their husbands' families after mar-
riage, as in many Asian and African countries, women need to have sons, not just 
children, to support parents in their old age. This quickly leads to having twice the 
number of children needed. Under such social circumstances, the position of the 
newly wedded woman within the family as well as her rights, her duties, and the 
quality of the tasks she is assigned depend on the number of children (sons) she has. 
As a result, she will want to have as many children as possible. Though the situation 
has clearly improved in the past 30 years, in many developing countries infant and 
child mortality is still so high that one additional child constitutes a relatively small 
"insurance premium," especially since another child in the family means relatively 
low additional costs. 



POPULATION AND SOCIOCULTURAL NORMS 89 

However, the process of modernization now taking place in developing coun-
tries also erodes the sense that it is natural to look after parents when they become 
older. Many young people—especially those in an urban environment—no longer 
feel bound to traditional ways and customs. Moreover, the role of women is chang-
ing, and traditional patterns of division of labor are dissolving (such as the daughter-
in-law looking after her husband's parents). In developing countries, women are now 
more likely to work outside the home and can thus no longer take over duties 
involving extensive care of family members even if they want to. 

Finally, in view of mote modern and individualistic lifestyles, growing urban-
ization, and high unemployment rates, an increasing number of parents are learn-
ing to acknowledge that to have many children no longer guarantees support in old 
age. Under these changed circumstances, it can actually be more profitable to have 
fewer but better-educated children. 

Children as an "Economic Factor 9 ' 
There is no generally accepted methodology or standatd procedure for measuring 
the "economic benefit" of a child, but there are many indications that children are 
a great help and therefore a significant economic factor in family life.54 Of course, 
children are a more important source of labor in rural areas and in households with 
primitive technical equipment than they are in cities; they are also more indispen-
sable for the lower classes than the uppet classes.55 At this point, it is important to 
underline the distinction between child work and child labor.56 

In every developing country, children do many different tasks, beginning when 
they are very young, especially in rural households (see Table 5). 

Children's help is of most significance to their mothers, since children typically 
take up some of the many tasks that are usually considered women's duties. Children 
also often look after their younger siblings. Their duties therefore change as they get 
older, becoming increasingly demanding. 

Child occupations of this kind have always existed, and they also still exist 
today in industrial countries. Children on farms grow up doing chores and are quite 
naturally accustomed to taking over a variety of tasks, as are the children of parents 
who have a workshop or their own business. According to the World Development 
Report, boys and girls aged six to eight work 3-4 hours a day in villages in Nepal. In 
Indonesia (Java), young people work 8—10 hours a day, and many children in 
Bangladesh work even longer.57 In theii study of rural regions in the Philippines, 
E.M. King and R.E. Evenson found that children in these areas indirecdy con-
tribute up to 20 percent of their families' incomes and approximately one third of 
the household production.58 Other sources claim that older children indirecdy con-
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Table 5 Productive Activities of Children, According to Age Groups 

Age group Activities  

5 to 9 years old Guarding livestock (with older siblings); carrying water; going on small errands; 
collecting dung, dry grass, and wood; preparing food (cutting, peeling, etc.). 

9 to 12 years old Spinning, knitting, crocheting, milking cows, collecting fodder, guarding livestock (alone), 
buying goods on the market, running important errands, helping with the laundry. 

12 to 15 years old Selling goods on the market, doing errands in town, manuring, planting, harvesting, 
weeding, weaving, sewing, cooking. 

15 years and older Chopping wood; building and repairing fences, huts, and walls; shearing sheep. 

tribute just as much toward household revenue as adults.59 Normally, children's 
wages are significandy lower than the wages of adults, even under conditions of legit-
imate employment. Children are thus an attractive economic factor.60 

In many cases, children also make things easier for older family members (par-
ticularly men) who delegate to children the tasks that they themselves find burden-
some or feel they can no longer reasonably do. By gaining time in this way, adults 
can take on other jobs and pethaps earn additional revenue. 

As social modernization gradually takes place, the economic significance of 
child work diminishes. At the same time, the cost of raising children increases. Both 
factors change the cost-benefit ratio that applies to children and reduce the incen-
tive to have more children. 

Child work of this kind is not objectionable as long as children perform tasks 
of their own free will, the physical demands of work are not excessive, and children 
are given a necessary minimum of free time to play. It is particularly important that 
child work does not hamper or prevent children from attending school. But are these 
conditions actually fulfilled? What child "freely" takes on tasks? In many cases it is 
hard to draw the line between acceptable and unacceptable child work. The bound-
ary is a fluid one, especially in the case of absolute poverty. 

It is quite obvious that child labor is closely linked to poverty: where poverty is 
severe, children must contribute to their family's income. Usually the children of rich 
parents do not need to work; when they take a job, they do so of their own free will. 
The kind of work done by children also depends on their parents' income: the 
poorest usually have to slave away under appalling working conditions. The higher 
the parents' social status, the more agreeable the jobs held by theit children. Dirty 
and intolerable forms of child labor will only cease to exist when the poverty on 
which they are based is eradicated. 

The tasks defined as child labor and those defined as child work show a num-
ber of similarities, but there is a major difference: child labor is done for money and 
outside the family home. It can consist of unskilled jobs such as cleaning, tidying up, 
packing things, and doing other odd jobs, but it can also consist of dirty, danger-
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ous, and exhausting work in processing industries. In many cases, not only is child 
labor—sometimes consisting of part-time and well-paid jobs—a source of signifi-
cant income for households living in absolute destitution; it can also promote and 
strengthen the position of children within the household. 

Is child labor legitimate or should it be condemned? In assessing the accept-
ability of child labor, the same criteria should initially be used as for child work: it 
is tolerable as long as children work (more or less) of their own free will, the work 
does not make excessive physical demands, the children have a necessary minimum 
of leisure time, and the work does not hamper or prevent their education. As the 
work is performed for others and for money, however, an additional factor must be 
included in the debate: the issue of fair wages. 

Child labor is no longer legitimate when children receive only a tiny propor-
tion of the wages that adults get for the same work. Nor is it acceptable when the 
maximum legal working time is exceeded, when weekends are not free, and when 
no holidays are granted. Analyses of child labor should also include a discussion of 
the issues of health care and other social benefits—but without using industrial 
countries as a standard (for seen from this perspective, most adults in developing 
countries are probably not employed under legitimate conditions either). 

Children are exploited whenever they are deprived of fair wages and decent 
working conditions or made to pet form work that violates codes of morality. Work-
ing in the sex industry is not the only immoral form of child labor. Giving children 
health-endangering jobs simply because only people of small statute can do the 
work (such as cleaning the inside of sewage pipes) is also immoral. 

Sometimes it is hard to prosecute exploitative employers because they hide 
behind alleged "apprenticeship contracts." In order to avoid paying fair wages, these 
employers argue that they are offering "training programs" and that children bene-
fit much more than their employers. Further excuses include claims of "family or fos-
tering arrangements" or "free board and lodging arrangemenrs." In reality, physical 
and psychological pressure is exerted on children in many cases in order to keep them 
from taking the initiative to complain. Children often cannot file complaints any-
way because corrupt institutions refuse to receive and process them. When parents 
are bound to their children's employer through debt, children are exploited for 
many years as unprotected slave laborers to pay off the interest on the debts. These 
types of exploitation are illegal in most developing countries, as they are in indus-
trial countries. But legal processes are to no avail where no plaintiff exists. And 
where there is no plaintiff, there can be no defendant. 

Nevertheless, the increasingly public debate over human rights is a source of 
hope. Pressure is being put on businesses in developing countries that have no scru-
ples about enriching themselves by exploiting children. Another source of hope is 
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the fact that a growing number of consumers are protesting against the exploitation 
of children by buying only products with "child-friendly" labels. 

But if all facets of the problem of child labor are actually considered, it is not 
easy to justify a call for general prohibition. Solutions must be adapted to the struc-
ture of the problem and must always focus primarily on the child's well-being, or else 
good intentions will often result in the opposite of "good," as the United States dis-
covered. Some years ago the U.S. Congress decided to combat child labor by remov-
ing the most-favored-nation clause from tariff agreements with countries in which 
it was legal to employ children. 

Many American textiles are made in South Asian and South American coun-
tries. Aftet Congress approved this resolution, many businesses in Bangladesh dis-
missed employees. This action affected girls who folded clothes and packed them in 
tissue paper at the end of production lines. These girls held relatively well-paid jobs 
(60 thaka per day, about $1.50). Their working environment was clean and pro-
tected against the weather. A subsequent investigation revealed that none of the 
girls dismissed went to a training school or received any other form of futther edu-
cation after having been made redundant. About 70 percent of them took on other 
jobs, such as breaking up stones for road construction, carrying sand for house con-
struction, or similarly strenuous work. The work was much more physically 
demanding, and it had to be done outdoors without protection against the burn-
ing heat; moreover, at 30 thaka per day, the wages were also considerably lower 
than what they had previously earned. The rest of the girls found jobs in "bars" or 
went direcdy into prostitution. 

The Levi-Strauss company found a much more prudent and sensitive way of 
protecting the interests of children. The firm analyzed the situation case-by-case, 
often taking over the costs of absence from work due to school attendance, and tried 
to re-employ children in better positions after they had finished school. The child's 
well-being was used as the standard of measure in these programs. 

Bangladesh has undertaken a Food for Schooling program, designed to change 
the incentives for families deciding whether to send their children to work or to 
school. The program provides a free ration of food to poof families as long as pri-
mary school-age children attend school. By sending children to school, families 
earn grain that can be used to feed all family members, young and old, or they can 
sell the grain for cash to buy other needed goods such as clothing or medicine.61 

Children and Human Rights 
Human beings acquire their basic oudook on life during childhood, and the ways 
in which they confront life are also shaped at this time. When children live on the 
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social and economic margins of society and when they know only poverty, misery, 
discrimination, and abuse, this influences their lives as adults. But if society ensures 
the freedom and dignity of children and creates conditions that allow them to 
develop their capacities, there is a chance that they will grow up to be reasonable and 
content human beings who can accept social responsibility. 

In most societies, children's physical and mental immaturity makes them almost 
completely dependent on the political and economic power structures of adults for 
protection of their rights and their well-being.62 Yet instead of receiving special pro-
tection, children often find that their dependence and vulnerability are exploited by 
those in positions of responsibility—in the name of economic necessity, culture, or 
tradition. Children are considered property, and their individual rights are subordi-
nated to the interests of the family, the community, and the authorities. 

The range of human rights violations against children exceeds the scope of this 
book, but it certainly exceeds what is imaginable within the bounds of human 
decency. It extends from disregard of children's basic needs to physical and mental 
cruelty, sexual abuse, rape, prostitution, trafficking, detainment, torture, kidnapping, 
and even homicide and murder. Just a few aspects of the problem are discussed 
here. 

The degree to which children are defenseless depends to a great extent on 
aspects of their identity, such as sex, ethnic origin, caste, or economic status. But 
defenselessness is part of a wider context of discrimination, want, and disadvantage 
in much of the world, particularly South America, and probably most of all in Asia. 
In South Asia, children make up 40 percent of the population (approximately 612 
million of more than 1.5 billion people are under the age of 18, and 12 percent of 
the total population is under the age of 5). Altogether, more than one fourth of all 
the children in the world live in South Asia. Their experiences in life are an impor-
tant gauge not only of the status of human rights in South Asia, but also of the con-
ditions of life for children worldwide. 

Violations of children's rights are related to the general disadvantages suffered 
by children in terms of economic and social rights. According to UNICEF, every 
year 4.7 million children under 5 die of illnesses that can largely be prevented and 
cured, such as diarrhea and respiratory tract diseases. Two thirds of the surviving chil-
dren are undernourished. Urbanization, poverty, and the disintegration of families 
have made millions of children homeless or have forced children to fend for them-
selves. They eke out a living on the streets—precisely where they are most exposed 
to violence and exploitation. Girls or children who belong to marginal groups expe-
rience additional discrimination and social disadvantage. 

Girls in South Asia are disadvantaged in another way. Since the birth of a girl 
is still considered a burden for the family, parents invest less in the health and 
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education of girls than of boys. Citing the Koran, the Muslim fundamentalist Tal-
iban rulers of Afghanistan even denied girls the right to education. When girls are 
denied education because they happen to be girls or because they live in poverty, and 
when they are also compelled to work, they are consigned to a cycle of ostracism and 
powerlessness that leads to further violations of their civil, political, economic, social, 
and cultural rights. In many countries, the abortion of a female fetus and the mur-
der of female infants are nothing out of the ordinary. 

Statistics on mortality and illiteracy reflect a high percentage of girls. Togethet 
with other damaging practices, such as the payment of dowries and child marriage, 
these conditions offer fertile ground for a continual cycle of domestic violence and 
sexual exploitation. Treating girls in such a discriminatory way increases the mar-
ginalization of women and leads to problems being handed down from one gener-
ation to the next. 

Traditional practices reflect this discrimination and the low social status of 
women and girls. For example, the traditional customs of the devadasi in India not 
only serve ro maintain systems for smuggling and enslaving women and girls; they 
also include the ritual marriage of girls to divinities. Later the girls are often sold into 
forced prostitution. In the deukis system in Nepal, rich families who have no daugh-
ters buy young girls from poor communities and make offerings of them in temples 
as if they were theit own. These girls are not allowed to marry and often end up as 
mistresses or prostitutes. The United Nations reported that 17,000 girls were 
donated as deukis in the yeat 1992. 

These infringements of rights occur in a wider social context in which the tra-
dition of child marriage weighs heavily upon girls. In many areas of South Asia, 
girls are married at a very early age, as their age and sexual innocence increase the 
bride price. Child marriage deprives girls of their childhood. It can become an 
emotional burden and cause psychological and physical health problems. More-
over, it makes girls powerless against the physical aggression committed by their 
husbands and in-laws. 

The predicament of girls in South Asia is often exacerbared by the custom of 
dowry. What was devised as a form of social security for women has become a 
means to acquire consumer goods and capital. The amount of the dowry paid for a 
woman is determined by both families as part of the marriage contract. In some 
communities, the low status of girls implies that the dowry is paid to the husband's 
parents by the bride's parents during the marriage ceremony. Conflicts over payment 
of dowries often lead to domestic violence and other crimes such as rape, mutilation, 
starvation, and even murder (often by burning). 

Deplorable economic conditions, social ostracism, and political matginalization, 
combined with the vulnerability of children and young people, contribute to fur-
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ther abuse. It is no surprise that in India, for example, children from the lowest 
castes, the so-called dalits, constitute the majority of child workers in bonded labor. 
Furthermore, in the conflicts in Afghanistan and Sri Lanka, children were persecuted 
because of their ethnic identity. Everywhere in South Asia, children are thrown into 
prison because they try to fend for themselves outside the context of families or social 
networks. 

The experiences of poor and underprivileged children force us to remember that 
human rights are indivisible. When children lack economic, social, and cultural 
rights, their chances of exercising their civil and political rights are severely restricted. 
Freedom to organize your own life and the life of the community is necessary to 
attain human dignity. Human beings can only accomplish this if they can enjoy fun-
damental human rights that guarantee their intellectual, moral, and physical exis-
tence and development. Among these are the right to life and security of person; the 
right to self-development; the right to freedom of thought, conscience, and religion; 
the right to express opinions freely; and the right to freedom of peaceful assembly 
and association. Since these and other rights are essential prerequisites for a life of 
dignity, they are acknowledged as natural human rights to which all human beings 
are equally entitled; moreover, these rights are defined as inviolable and inalienable. 





C h a p t e r 7 

Prerequisites for Responsible 
Populat ion Pol ic ies 

You do not need to be a religious believer or a philosopher to recognize that an 
ethical perspective must be brought to bear on population policy. After all, 
human life is at stake. Like other types of policy, population and food poli-

cies can be guided by ethical principles. They are not at the mercy of any particular 
ideology or set of circumstances—especially when seen in a global context. Although 
the discussion here focuses on the human dimensions of population and food poli-
cies, it is not meant as a moral admonition. Yet we admit at the outset that the obser-
vations made here reflect our own views of the issues as well as our personal value 
judgments. 

Putt ing Our Ecological Houses in Order 
A discussion of global environmental stresses and risks needs to address a wide range 
of factors—everything from the use of nuclear power, the spread of AIDS, and the 
release of transgenic plants to the increasingly acute greenhouse effect and the desta-
bilization of the global ecosystem. Once again, due to the complex origins and 
nature of global environmental problems, a single solution is out of the question. 
Population growth alone has never caused environmental problems: forms of 
resource deployment and consumption as well as technological advances have always 
played a key role. Consequendy, the impact of population growth, consumer behav-
ior, and production models can only be assessed within an analytical system that 
incorporates circular interdependencies.1 Major research efforts are still required to 
design such a system. 

One approach to capturing these interdependencies is the concept of "envi-
ronmental space." First, an acceptable level of per capita consumption or per capita 
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emissions is calculated for various resource and emission categories (such as carbon 
dioxide [COJ) and compared with the value for the current year and a future tar-
get year (2010, for example). If the real current value or the estimated future annual 
value exceed the acceptable value, per capita consumption and emissions must be 
reduced by a corresponding percentage in order to ensure sustainability and equality. 

Since the greenhouse effect represents probably the greatest threat to future 
development and since anthropogenic influences on the climate are increasingly 
dominated by C0 2 , the following example should illustrate the concept.2 It is cur-
rently assumed that the oceans and biosphere absorb around 14 billion tons of car-
bon dioxide a year. To prevent any further increase in C0 2 concentration in the 
atmosphere, one characteristic of a sustainable development strategy should be a 
commitment to restricting global C 0 2 emissions to around 14 billion tons a year. 
This is slighdy more than half the current volume of emissions. For 1995 the World 
Resources Institute estimated a total C0 2 emission level of around 22.7 billion tons 
from industry and traffic.3 Added to this, 3.4 billion tons are accounted for by burn 
clearance.4 Assuming that the industrial and traffic-related emissions make up 
approximately 80 percent of C0 2 levels, the release of carbon dioxide is currently 
27-28 billion tons—or double the threshold value from a sustainability standpoint. 

Based on the equality premise, everyone in the world is due approximately 2.3 
tons a year of C0 2 (14 billion tons of C0 2 divided by 6 billion), and only 2 tons 
of C0 2 per person for an estimated population of 6.9 billion in 2010.' Yet actual 
national statistics show C0 2 emissions per person in Germany at 10.2 tons a year 
and in the United States at more than 20 tons.6 People in Africa or India, on the 
other hand, are responsible for only 1 ton of emissions per person a year, while peo-
ple in China are slightly over the "environmental space" quota at 2.7 tons pet head. 

If we add a qualitative ecological dimension to this quantitative population 
analysis and include not just numbers of people but their impact on the environment 
(approximated by the industrial C0 2 emissions), the weighting shifts dramatically. 
Comparing India and Germany, for example, shows that Germany's 82 million 
people have the same total environmental impact as 836 million Indians, in terms 
of C0 2 emissions, since the Germans produce 10.2 times the level of C0 2 emissions 
per person.7 Applying the same methodology to China and the United States, then 
272 million U.S. citizens would be equivalent to more than 2 billion Chinese. 

Industrial countries now account for less than 20 percent of the world's popu-
lation yet are responsible for two thirds of global energy consumption. The per 
capita consumption of energy (as an indicator for C0 2 emissions) in industrial 
countries is high and rising, albeit slowly. In developing countries the per capita con-
sumption of energy is still low but rising rapidly because of population growth and 
continuing modernization. At present, C0 2 emissions in developing countries are 
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responsible for one third of global emissions, but this figure is expected to increase 
to around 45 percent ovet the next 10 years.8 High population growth, increasing 
urbanization, and the growing demand fot individual mobility ate driving this 
trend; yet in 30 years' time the per capita consumption of energy in developing 
countries will still be only one fifth the current level in industrial countries. 

In terms of "sustainable development," all the world's countries are still devel-
oping, as none has achieved the goal of sustainability in all its activities. The credi-
bility of industrial countries' didactic statements on the strain that population 
growth places on global sustainability depends on their efforts to put their own 
ecological houses in order. The move to reverse the tiend toward rising per capita 
energy consumption and to mitigate global risks such as climate change must come 
from industrial countries. 

Basic Development Goals 
After being influenced fot the last 40 yeats by the assumption that economic growth 
would almost automatically lead to development and social progress, development 
cooperation at the end of the twentieth century—in theory as well as practice—once 
again began to focus on meeting basic needs. This term now includes more than the 
basic needs that were the focus of development assistance in the seventies, however. 
Development is now concerned not only with practical needs such as food security, 
basic health, and clean drinking water, but also with so-called strategic needs, includ-
ing human rights, gender equality, and the development of civil society. 

It has become clear that income, while important, is only one of the things that 
human beings wish to have at their disposal. Income is only a means to an end— 
the fulfillment of human development. All human beings should have the follow-
ing three possibilities in life: 

• the chance to lead a healthy and fulfilling life, 

• the chance to acquire knowledge and skills, and 

• the chance to have reliable access to the resources they need fot a decent 
standard of living. 

But human development involves considerably more than these possibilities. 
The chance to enjoy political, economic, and social freedom, the opportunity to be 
creative and productive, and the chance to lead a life of self-esteem with a guaran-
tee of human rights are also of great importance to many people. 
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Development policy must be much more clearly tailored to the interests of the 
poor in developing countries. Effective development and population policies require 
far-reaching change in old-age insurance schemes, in the advancement of women, 
in education, and in health care. Support for family planning methods that respect 
the freedom and the responsibility of couples in developing countries will also be 
necessary. 

Human-centered policies that promote sustainable development offer people 
hope for the future. This is an essential prerequisite for development policies in 
general, and for population policies in particular. Hope is a liberating source of 
motivation that inspires people to take action to secure a better future. 

The quality of development goals must be reflected in the quality of the means 
and the methods used in population policies. Population policy begins with the fun-
damentals: Even though population growth in many developing countries will con-
tinue to be reduced by deaths resulting from civil wars, climatic extremes, and 
political negligence, under no circumstances must these factors be seen as possible 
"solutions" to the problem of high population. Nor must they be advocated as a way 
of controlling population growth.9 For ethical reasons, as well as for reasons of gen-
eral social development, measures that actively seek to reduce high population 
growth must focus exclusively on lowering the birth rate. 

High population growth can also threaten human values. Therefore, interven-
tion of some sort may be necessary to protect against or reduce harm to present and 
future generations. On the other hand, governmental interference with the right of 
parents to voluntarily determine the number of children they have also constitutes 
a threat to human values. There is no easy solution to this ethical dilemma. The 
ongoing search for appropriate procedures is a search for the lesser evil. Accordingly, 
the options must be examined by first answering the following questions:10 

• What human good and what values should be pursued or maintained—that 
is, what are the aims of population policy? 

• What range of methods and activities is compadble with these aims—that is, 
what resources are appropriate to achieve the aims of population policy? 

• What procedures and what reasons underlie the decisions we make about aims 
and resources, and about the ways they interrelate in a specific situation—that 
is, what ethical criteria should be used in decisionmaking? 

The Aims of Population Policy 
Population policy is one component of sustainable, human-centered development 
policies; as such, it is subordinate to the aims of development policies. This was made 
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clear in the basic principles of the Programme of Action adopted in 1994 by the 
International Conference on Population and Development in Cairo.11 According to 
this program, reproductive health and family planning methods should be consid-
ered in light of the following principles: 

• The Universal Declaration of Human Rights is to be observed at all times, 
particularly the rights to life, liberty, and individual security. 

• Human beings should be at the center of efforts to promote sustainable devel-
opment and have the right to a healthy, productive life in harmony with 
nature. 

• The right to development is a universal and inalienable human right. 

• The following should be the cornerstones of programs concerned with popula-
tion and development: support for equal rights, gender equality, and empow-
erment of women; elimination of all forms of violence against women; and 
guarantees for women of freedom of choice concerning regulation of their own 
fertility. 

• Governments have an obligation to work toward the elimination of poverty, 
the equitable allocation of resources, and conservation of the environment and 
to support the right of all people to have an education. 

Population policy has an impact on the most intimate sphere of human activ-
ity: reproductive behavior. The right of parents to determine the number of children 
they have will be affected to varying degrees, depending on how a country's popu-
lation policy is constituted. Interventions of this sort require ethical consent at both 
the social and the individual level. One reason for this need for consent is the gen-
eral need to protect the freedom of the individual from state interference and social 
pressure. Another is that human life and human values are at stake—at least wher-
ever abortion comes into play as a factor in regulating the birth rate. Discussions 
based exclusively on statistical considerations do not fulfill the requirements for 
humane population policy. The aim of all population policy measures is not to stabi-
lize the population at a certain level or reduce birth rates per se, but to improve the qual-
ity of life for people living in a society where these measures are being applied. 

Pursuit of racial, social, geopolitical, or other utilitarian aims—such as ensur-
ing material possessions or the political hegemony of particular countries or social 
groups—is not compatible with ethical population policies.12 Equally incompatible 
is encoutagement or prevention of human life in accordance with certain standards 
of "quality."13 
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Legitimate population policy aims are linked with the economic, social, and 
ecological consequences of high population growth, which combine to tetatd sus-
tainable development and pose a direct threat to ptesent and future generations. 
Obviously, the pace of population growth is already outstripping the capacity of gov-
ernments to provide adequate services, social programs, and infrastructure. Con-
tinued population growth makes it more difficult to solve all other problems. At least 
since the time of the Cairo Conference, there has been a global consensus about the 
primary aim of a humane population policy: it must enable a society to follow a 
course toward sustainable development, to facilitate this course, and to accelerate the 
requisite processes. 

A population policy is "ethically acceptable" if it acknowledges that all human 
beings are equal in terms of human dignity and if it reduces human suffering and 
injustice while promoting freedom, equity, and opportunity. Long-term satisfaction 
of basic human needs as well as implementation of social goals under conditions of 
dignity and freedom are of paramount importance. A policy conceived along these 
lines will be underpinned by respect for life, in the sense that Albert Schweitzer used 
this term: it will preserve and advance life and enhance its value to the utmost.14 

"Life" in this sense also includes future generations. A population policy must there-
fore aim to create the social conditions that motivate patents to take the responsi-
bility for voluntary decisions about family size to a level compatible with sustainable 
development—while also keeping the general public welfare in mind. Any option 
for reducing a country's birth rate through voluntary developmental and socio-
political means must be given precedence over government programs to limit pop-
ulation growth, particularly when they involve coercive measures. 

The following are prerequisites for an ethically acceptable population policy:15 

• avoidance of unwanted pregnancies and the consequences associated with 
them, particularly impacts on the health and future development of mothers; 

• avoidance or at least reduction of induced abortions resulting from unwanted 
pregnancies; 

• development of more effective health care systems and improvements in 
national health; 

• prevention or at least retardation of the spread of sexually transmitted diseases, 
especially AIDS; 

• more equitable gender relations through enhancement of the social role of 
women; and 
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• encouragement of mutual understanding and active partnerships between men 
and women as well as between generations. 

Ethical Decisionmaking Criter ia for Legi t imate 
Government Measures 
A thoroughgoing discussion of whether and how to intervene in the reproductive 
decisions of a family calls for considerable interdisciplinary analysis. Like any other 
question that concerns human life, the question of human reproduction cannot be 
examined only from a biological, psychological, demographic, sociological, or legal 
point of view. The integrity and uniqueness of the human being must always be at 
the center of any debate over human reproduction. 

Official population policies that are legitimate in ethical terms must be based 
on respect for human life. The inviolable dignity of human life and the fundamen-
tal right to life are not psychological, physical, or intellectual achievements, and they 
are certainly not tied to gender. Human life is not shaped by external decrees or pur-
poses; it is self-constituting at every stage of development. The right to reproduce 
life, like the right to life itself, is inviolable and inalienable, and belongs to all human 
beings by virtue of their individual human dignity. Human rights are a basic 
birthright to which every person is entitled regardless of his or her social status, reli-
gious affiliation, or classification according to any other social criteria. 

In 1948 the United Nations adopted the Univetsal Declaration of Human 
Rights, a catalogue of inalienable rights to which all human beings are entided. In 
addition to the right to life and the right to reproduce, the Declaration includes the 
following that are relevant to discussions of population policy: 

• the right to freedom and security of the individual person, 

• the right to equality before the law, 

• the right to protection from interference in private life and family life, 

• the right of families and children to special protection, 

• the right to freedom of conscience and freedom of religion, 

• the right to social security and free development of personality, and 

• the right of women to protection against discrimination. 
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Many countries have incorporated the rights listed in the Declaration into their 
own national law, usually as "fundamental rights" guaranteed in the constitution. 
Despite acceptance of the universal applicability of these fundamental human rights, 
interpreting their meaning and putting them into practice still depend largely on the 
particular political, religious, and cultural features of different societies. Thus, for 
example, societies that place a high value on individualism (as most Western democ-
racies do) interpret the "right to life" differently than societies that emphasize social 
consensus or societies with totalitarian governments. These differences affect what 
individual couples ate permitted to do, as well as influence the burdens they face in 
the context of population policy. 

Historical experience shows that totalitarian states have generally taken a dif-
ferent view of human rights than democratically constituted states. The policies 
and actions of totalitarian regimes are not subject to the approval of voters. Even 
now, at the beginning of the twenty-first century, fundamentalist religious minori-
ties in political power use the authority of religion to deny women their fundamental 
human rights. Guarantees of human rights may be regarded by some states as an 
"internal matter." But human rights are merely recognized or not recognized by the 
state; they are not created by the state. Moreover, as the debate over NATO inter-
vention in Kosovo revealed, the power of "sovereignty" must not be used to deny the 
legitimate rights of those who granted sovereignty in the first place—the people who 
live within the borders of the state. 

Extensions of state power into the realm of private life must not be taken lighdy. 
The use of political coercion or other types of force to curtail or deny the right to 
decide freely and responsibly how many children to have amounts to more than a 
mere violation of social norms: it constitutes a violation of human rights. What is 
more, the use of state powet to this end does not accomplish its intended aim. 

Official population policies that are not based on the consent of the great 
majority of people in a society will have little chance of lasting success. Many 
studies show that official coercion or even compulsory measures have definite 
limits wherever the desite to have fewer children has not yet been internalized. 
Ethically legitimate population policies are based on the informed consent of the 
people affected, with respect to measures used, individual freedom of decision, 
and the type of contraceptive devices employed. Mandatory programs, by con-
trast, must be enforced through continual coercion. This results in a "Staliniza-
tion" of population policy, whereby enforced success collapses when the level of 
coercion is reduced or when official pressure can no longer be maintained. More-
over, coercion and compulsory measures instituted by the state in the past have 
done severe long-term damage to the concept of family planning (as in India in 
the seventies). 
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Priority must therefore be given to all policy measures that serve to improve the 
quality of human life. This approach is a prerequisite for the type of informed par-
enthood, involving voluntary responsibility, that is compatible with long-term devel-
opment options. Policies that take account of not only self-interest but also the 
interests of others will find greater acceptance in any society than policies that merely 
focus on maximizing specific self-interest in the short term. 

In cases where the state is compelled to institute policies limiting the number 
of births to avoid some greater evil, this must be done under certain conditions: there 
must be a focus on human development, optimal implementation of human rights, 
and protection of the individual right to conduct social affairs in freedom and dig-
nity.16 Because obvious conflicts will arise over observance of human rights in such 
extreme cases, the state has an obligation to act so as to ensure that all restrictions 
on human rights are limited in time and that violations of human rights are mini-
mized as far as possible. Official population policies designed to limit the birth rate 
must always represent a choice of the lesser evil, following a careful examination of 
alternatives. 

Ethical Di lemmas 
In some situations it is necessary to choose between two or more courses of action, 
each of which is associated with a certain degree of guilt over failure to observe 
established moral codes. There may be no concrete choice between action that is eth-
ically acceptable and action that is ethically unacceptable, but merely a choice 
between two or more evils. In addition, failure to act, or continuing to tolerate a par-
ticularly difficult situation, may also be unethical. At this point, there is a need to 
be guided by the "lesser evil." 

In principle, ethical values and norms should not become the object of agree-
ments. Nor is it possible for unethical activity to become "relatively" ethical, even if 
it is perceived as expedient. Whereas an individual can refuse to take an unethical 
course of action, governments, because of their responsibility to act on behalf of oth-
ers, are obligated in situations of conflict to consider alternatives carefully, with the 
goal of finding optimal, or least objectionable, solutions. Ethical dilemmas are a per-
manent part of life beyond the context of population policy, but they must certainly 
be confronted there as well. 

The Well-being of Present versus Future Generations 
Some countries use the quality of life of future generations as a justification to urge 
or even compel people to limit the number of children they have. A rationale of this 
sort cannot simply be dismissed out of hand. In China, for instance, it must be 
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noted in all fairness that unrestricted population growth would have caused major 
ecological problems and enormous bottlenecks in food supply as well as in satis-
faction of other basic needs.17 Even today, less than one thitd of the global average 
of agricultural land per capita is available in China. Like the implementation of vol-
untary population policies, attempts to prevent future disasters also have an ethi-
cal character. 

How much freedom of decision regarding reproduction can be guaranteed 
once a population has exceeded ecological, economic, and social carrying capacity? 
Once physical survival is no longer possible, freedom also becomes impossible— 
whether it is the freedom to reproduce or any other type. What course should be 
taken when guarantees of human dignity and the right to full development of per-
sonality for present generations clash with guarantees of human dignity and devel-
opment of personality for future generations? Which should have priority? Is there 
any ethical justification—aside from a theological one—for demanding sacrifices 
from the present generation so that people still unborn who are alive 100 years 
from now might have a better life? These questions raise highly controversial moral 
issues—such as the nature of human beings or what objects can be appropriately 
considered in the context of morality.18 

Questions such as these cannot be answered purely by arguments made on 
behalf of population policy without reference to moral philosophy. Of course, state 
intervention in the private life of the individual should always be a last resort, used 
only when all other less intrusive options for intervention have been exhausted. 
Once all such means of intervention have been tried without success, the argument 
of solidarity between generations must be introduced if present generations are to 
be asked to make sacrifices for the benefit of future generations. However, this argu-
ment involves considerable preparatory effort. 

How we define morality will influence our attitude toward particular ethical cir-
cumstances. It will also determine whethet a particular circumstance is considered 
from an ethical standpoint. A narrow perspective—for example, one that regards 
human sexuality only from a moral point of view—will omit consideration of such 
factors as social equity and environmental sustainability. Many people feel an intense 
responsibility to conserve vital natural resources for theit own children and grand-
children. But advocating similar rights for anonymous futute generations is much 
more difficult—especially under conditions of absolute poverty. 

Individual Well-being versus the General Public Welfare 
Children who give and receive love are a source of joy in human life. Depending on 
the social environment, children can also make substantial contributions to family 
livelihood and social security. Cultural and religious factors within a specific social 
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context can additionally place a heavy obligation on parents to produce many chil-
dren. These realities lead at least to some degree of conflict in the short term between 
individual well-being, arising from self-determination and pursuit of private inter-
ests, and the public welfare of present and future generations. 

Garrett Hardin compares this situation with the tragedy of the commons 
(common land used by the entire community) in the case of nomadic herdsmen, 
who are caught in a system that forces them to enlarge their herds.19 Wherever col-
lective property, such as common pastures, forests, or water resources, is used in 
unorganized fashion by everyone, with no incentive to conserve, the community 
as a whole will pay a final price. The problematical environmental policy of exter-
nalizing costs on an individual or societal basis is of great relevance to population 
policy. In this regard, several factors are important in specific cases: whether exter-
nalization of the social costs of a high number of children is a conscious activity, 
an activity based on incomplete information, or an activity that excludes consid-
eration of the consequences. 

Long-term educational measures will be necessary in any event, as this is the 
only way to disseminate information about the social and ecological consequences 
of having many children and demonstrate the need to limit population growth. 
Maintaining that it is necessary to put limits on reproductive freedom in order to 
preserve other valuable freedoms in the long term may seem like extremely abstract 
reasoning to a nomadic family in the Sahel zone. But in view of the deterioration of 
vegetation on overused soils in the region, this message nonetheless needs to be 
conveyed. 

Appeals to conscience or to social responsibility, however defined, are of as lit-
tle use in effecting a turnaround in reproductive behavior as they are in effecting 
changes in environmental attitudes. As long as individual activity detrimental to the 
public welfare is advantageous for the individual (or is perceived as advantageous), 
such appeals may fall on deaf ears. Those who act with self-restraint based on their 
own insight and sense of responsibility may eventually become a minority that is 
unable to avert disaster. 

In resolving conflicts between individual well-being and the public welfare, 
interference with individual rights is not automatically an illegitimate approach. 
But priority for the public welfare has become a matter of broad international con-
sensus—albeit to varying degrees, depending on the country and the social order.20 

Thus it is possible to argue, in the context of population policy, that the unrestricted 
right to individual development of personality reaches its limits whenever it inter-
feres with the basic rights of others. 

In the past, subordination of individual rights to collective social purposes has 
been used as a pretext by totalitarian states to exploit and repress their citizenry or 
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portions of it. The right of the state to restrict individual freedom must therefore be 
exercised only within a specifically defined political and legal framework. The min-
imum criterion is the existence of a legitimate democratic state that strives to pro-
mote the general public welfare on a cooperative basis and that is accountable for 
every aspect of its activity. Ideally, those responsible for public policy will conduct 
themselves in accordance with the "golden rule" of population policy—treating 
others as they would wish to be treated themselves. Policy guidelines of this sort do 
not entail unacceptable inequalities. 

The only conceivable reason for limiting the human right to reproduce is pro-
tection against a greater social evil, be it ecological disaster, inadequate material 
bases for a life of dignity, mass poverty, or war-like conflicts over dwindling natural 
resources. 

Abortion 
Despite all the progress that has been made in reproductive health care and dis-
semination of family planning methods and resources, the United Nations Popula-
tion Fund estimates that there are still 75-80 million unwanted pregnancies each 
year.21 Experience indicates that unwanted pregnancies lead to abortions. Each year 
around 22 percent of 210 million pregnancies end in abortion. This amounts to 
about 45 million abortions per year, 126,000 per day, or more than one per second. 
Approximately 25 million of these abortions are legal, and roughly 20 million are ille-
gal.22 The numbers are especially high in developing countries: of 182 million preg-
nancies thete per year, 36 percent are unplanned and 20 percent end in abortion. 

Abortion is defined as termination of pregnancy and the development of embry-
onic life subsequent to the thirteenth day following conception, after the fertilized 
egg is implanted in the utetus.23 After this point, the unborn life form is subject to 
legal protection in most societies. Abortion is generally considered immune from 
prosecution in cases where pregnancy would do intolerable physical or psychologi-
cal harm to a woman (medical indications), where it is clear that a newborn infant 
would suffer irreversible damage (genetic indications), or where pregnancy is the 
result of a sexual offence (ethical indications). 

Sociopolitical discussions of abortion in industrial countries usually cite the fol-
lowing as arguments in favor of legal abortion: 

• the high number of illegal abortions and related risks to the health and dignity 
of women, 

• the dilemma of women who face the threat of prosecution for terminating an 
unwanted pregnancy, 
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• the widespread lack of effectiveness of existing legal sanctions, and 

• the right of women to self-determination. 

Opponents of abortion believe that a woman's tight to self-determination must 
be subordinate to the right of the unborn child and emphasize the right of the 
unborn to full legal protection. This view is in harmony with the constitutional guar-
antee of the fundamental right to life. Most opponents of abortion argue that the 
right to life should be extended to grant special protection to human life that is 
unaware, no longer aware, or not yet aware of its own tights. 

In most industrial countries, abortion is legal only in cases where the life and 
the emotional and physical health of the mother or the child ate in danger. There is 
no reason to apply any othet standard in developing countries. In accordance with 
positions adopted at the Programme of Action at the Cairo Conference and the 
Fourth World Conference on Women in Beijing, abortion must not be used as a 
substitute for contraception or as a means of birth control. Any othet course of 
action would constitute a double standard. If prohibition of abortion as an instru-
ment of population policy is to amount to more than meaningless agitation and 
rhetoric characterized by a moralizing tone of disapproval, we must recognize a 
social obligation to guarantee the right to reproductive health as well as free access 
to institutions concerned with family planning. 

Conclusion 
In a world richer in terms of knowledge, experience, and material resources than any 
previous period in human history, efforts to promote sustainable development must 
not be debased by inhumane policies. Population policy that involves state inter-
vention in reproductive behavior will only be ethically acceptable if the following 
conditions are met:24 

• Couples and individuals must be guaranteed the human right to decide freely 
and responsibly the number and spacing of their children and have the infor-
mation to ensure informed choices. 

• Respect for the freedom of the individual must be embedded in respect for the 
freedom of others and therefore linked to the general welfare. 

• Conflicts between individual self-development and protection of community 
rights should be resolved as far as possible on the basis of rational discourse. 
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• Official policies that aim to reduce a country's population growth should cre-
ate a social and economic environment that allows individuals to perceive their 
personal interests with a sense of responsibility, while encouraging self-restraint 
in reproductive behavior as a rational course of action. 

• When restrictions on individual freedom are unavoidable, they should apply to 
all members of society, not only to low-income groups and ethnic minorities. 

• Couples must give their voluntary and informed consent to any means and 
measures used to promote contraception. 

An ethical population policy will primarily aim to create social and economic 
conditions that motivate parents to decide—in a voluntary and responsible fashion 
that takes account of the general welfare—to limit the children they have to a num-
ber compatible with sustainable development. The main pillars of population pol-
icy "with a human face" are well known today. 

Thus the Programme of Action adopted at the International Conference on 
Population and Development in Cairo put considerable emphasis on reproductive 
rights and reproductive health—for both women and men.25 The Conference also 
emphasized the necessity of gender equality, responsible sexual behavior, and better 
access to appropriate information and services. There was general agreement that 
special efforts must be made to ensure that men also assume their share of respon-
sibility for partnership with respect to 

• the obligations of parenthood; 

• changing their sexual and reproductive behavior, including in the area of fami-
ly planning; 

• the health of mother and child, before and after birth, and avoidance of risky 
pregnancies; 

• prevention of sexually transmitted diseases, including AIDS; 

• control over family income in collaboration with women; 

• educating and training children and ensuring that the family is healthy and 
well fed; and 

• equal recognition and support for children of both sexes. 
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Men must be part of the childrearing process at the earliest possible stage. Spe-
cial attention should be given to preventing violence against women and children. 
This broad agenda aims to resolve all social and cultural problems that are crucial 
for reproductive health policy and programs associated with it. 





C h a p t e r 8 

The Bat t le for a Better Future 

As noted in earlier chapters, we already know what type of population and food 
policies could deliver cost-effective success in an ethically acceptable and 
responsible manner. We also know the social, economic, ecological, political, 

and other parameters of sustainable development within which such policies must 
be embedded: 

• a political environment that ensures good governance and effective economic, 
social, ecological, and political decisionmaking on development; 

• ecologically sustainable and socially acceptable economic development (eco-
nomic growth) that also offers notable benefits to lower-income brackets; 

• efficient, effective, and low-cost food systems that are compatible with the sus-
tainable use of natural resources; 

• improvement in the social standing of women, particularly their legal, educa-
tional, and economic status; 

• social security systems and pension schemes that render reliance on large fami-
lies superfluous; and 

• reliable and adequate supplies of safe, modern methods of family planning and 
contraception. 

The tragedy of current deficits is not lack of knowledge but lack of the politi-
cal will to apply knowledge. Hence "good governance" is essential not only to ensure 
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the quality of development and population policies, but also to achieve consistency 
and coherence in their implementation. The political will to translate into practice 
the binding conventions that almost all industrial and developing countries signed 
at Rio, Cairo, Beijing, and Rome leaves much to be desired. Here lies the rub. In 
countries where the political will has been mobilized and ministries and authorities 
are sufficiently motivated, significant progress has been made. Wherever the politi-
cal will is lacking, progress has been nonexistent.1 

The quality of the means must also be reflected in the quality of the ends. State 
mechanisms enforced on citizens—particularly mandatory abortions—are coun-
terproductive to the welfare of future generations. Legitimate ends by no means legit-
imize illegal means. 

The Pessimists and the Opt imists 
You have probably heard of the gruesome experiment that shows that a frog thrown 
into hot water will immediately jump out whereas a frog thrown into cold watet that 
is slowly heated will stay in until the water is so hot the frog finally dies. This anal-
ogy is commonly used to describe human beings' reaction to the greenhouse effect. 
Optimists are convinced that people are not frogs and that, if it gets too hot, peo-
ple will find some way of turning off the heat. Indeed, never before in human his-
tory have such technological quantum leaps been taken as in the last 200 years. 
These 200 years have generated more knowledge than all previous centuries, the past 
100 years more than the previous century, and the past 25 years more than the pre-
vious quarter-century. Never before have so many resources been invested in tesearch 
and development. 

Against this background, the assumption that technical progress will continue 
to provide us with new options in the future is not overly optimistic. It may well be 
that we are overestimating the rate of technical progress over the next two years, but 
most of us underestimate the rate of technical progress over the next 10-20 years. 
The replacement of scarce resources with other products, as posited by the optimistic 
school of thought, is now a reality. And where scarcity has led to higher prices, an 
increase in supplies has occurred—as with the production of food since 1974. Leav-
ing aside politically induced crises, poor governance, and human failings that have 
led to wat and civil conflict, none of the catastrophes predicted in the late sixties and 
early seventies has come to pass. 

Yet pessimistic predictions continue to find a high level of acceptance. Western 
societies have always taken bearers of bad news and scaremongers more seriously 
than prophets of a carefree future and harbingers of positive news. People in that part 
of the world appear to view the future more pessimistically and the "blessings" of 
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technical progress with more skepticism than people elsewhere (for instance, in the 
developing countries of Asia). Frequently they view social change and technical 
innovation with a sense of disquiet, and the expected benefits are given less credence 
than the feared risks—witness the current debate on biotechnology and genetic 
engineering. 

It is difficult to change this attitude, since people's ideas of what is realistic or 
unrealistic, what constitutes heaven or hell, what is probable or improbable, depend 
largely on subjective perceptions. It seems that many people seek a specific order in 
the course of everyday events. As soon as they perceive a specific order, they are able 
to affirm this particular worldview through selective attention. Those who see Earth 
and its human, animal, and vegetable inhabitants at risk will seek—and find— 
information that confirms this expectation. If concern for the future and skepticism 
vis-a-vis technology is the dominant feeling, the focus will be on the risks and dan-
gers of change. In the process, opportunities are all too easily ignored. If, however, 
the individual believes that all problems are essentially solvable, empirical data can 
be found and a "can-do" attitude drives innovation, allowing solutions for existing 
problems to be devised. 

As so often in life, the most extreme statements of both sides—the pessimists 
and the optimists—are wrong. Neither a blind and carefree faith in technology nor 
the "worst-case" school of thought is a good guide to reality. Yet both positions 
bring to the table ideas that are important to sustainable courses of development. 

The strongest argument for the optimist school of thought is that shortages are 
manifested by price hikes, which serve as an incentive for social change and techni-
cal progress. Over the past 25 years, such technical progress has substantially changed 
our way of life: 

• The latest Japanese computer games for children have more calculating capaci-
ty than the world-famous Cray computer of the early seventies, whose export 
was subject to the most rigorous controls in the interest of national security. 

• Communications technology has so revolutionized life that in a few years it 
will be possible to transfer agrarian and health technologies at little expense to 
even the most remote regions of poor countries, through a type of "Internet 
cafe." Even now, more and more people are becoming electronic neighbors, 
thanks to the Internet. The world has become a global village. 

• Agricultural research has produced new seed varieties of staple crops like rice 
that produce three to four times the yield of the best seed varieties of the sev-
enties. Breakthroughs in wheat are imminent. 
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• Even now in the United States, boring technologies have enabled the produc-
tion of geothermal energy (heat from Earth's core). The potential of this fuel 
source is 1,000 times greater than the coal reserves in the United States and 
would pose no additional threat to the climate. 

• Scientists have made significant strides in developing wind energy and photo-
voltaic cells that enable the direct conversion of sunlight into electricity. The 
cost per watt of photovoltaic electricity dropped by a factor of 50 between 
1973 and 1995.2 

• The accomplishments of the more resource-efficient technologies are so over-
whelming that it is surprising the impact has not spread further.3 

• Good governance, including the full use of technological tools, is now the key 
variable for a global increase in the standard of living for the 3—5 billion per-
sons who will be born during the next 100 years.4 

Biotechnology: A Case Study on a Promising Technology 
In recent yeats, the views of optimists and pessimists have collided forcefully in the 
debate about the potential contribution of biotechnology and genetic engineering 
to food security. This technology has been held out as a potential solution to the 
problem of achieving food security for a growing world population. A careful look 
at how the optimists and pessimists approach this technology reveals the limitations 
of each group. 

Biotechnologies such as molecular marker-assisted selection or diagnostics are 
relatively noncontroversial. This is not the case, however, with genetic engineer-
ing—the precise modification of hereditary genetic material in living organisms. 
Genetic engineering allows scientists to insert genes from one species into another 
unrelated species and produce "transgenic varieties," thereby overcoming natural 
cross-breeding barriers. 

The main objectives of biotechnological research and development for food 
security are similar to those of conventional breeding: 

• secure the given yield potential, 

• increase the yield potential, and 

• raise productivity. 
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Efforts to achieve these goals include research for varietal qualities such as resis-
tance to or tolerance of plant diseases (fungi, bacteria, viruses) and animal pests 
(insects, mites, nematodes) as well as to stress factors such as climatic changes or arid-
ity and poor soil quality. Most scientists and important international institutions 
explicitly acknowledge the potential of biotechnology and genetic engineering to 
make a positive contribution in these areas. In its recent Statement on Biotechnology, 
for example, the U.N. Food and Agriculture Organization (FAO) recognized that 
genetic engineering "has the potential to help increase production and productivity 
in agriculture, forestry, and fisheries. It could lead to higher yields on marginal lands 
in countries that today cannot grow enough food to feed their people."5 

Conventional crop-breeding programs will remain important for the foreseeable 
futute. They have a competitive disadvantage, however, in that they must proceed 
in small steps toward single targets and are thus time-consuming; in addition, con-
ventional breeding is more limited in scope as it cannot overcome natural cross-
breeding barriers. If, in contrast, selection systems are developed that can be 
implemented in the test tube—through characterization of genetic markers for cer-
tain properties, for example—then research can be carried out with much greater 
efficiency. With the help of biotechnology, it seems likely that apomixis (asexual type 
of reproduction) for hybrids will be achieved—a potential breakthrough for small 
and big farmers alike, because they could then take the seed for the next season from 
their own harvest and would not have to buy it on the market. 

In the long term, plants may be developed that can produce vaccines for 
humans.6 Edible vaccines delivered in locally grown genetically engineered crops 
could do more to eliminate disease than the Red Cross, all missionaries, and vari-
ous U.N. task forces combined—and at a fraction of the cost.7 

Case studies show that over the past few years biotechnology and—so far, to a 
lesser extent—genetic engineering have helped to make progress toward food secu-
rity, be it through resistance to fungal and viral diseases in major food crops or 
through improved plant properties.8 

The hope that significant progress can be achieved through the application of 
genetic engineering and biotechnology for agricultural purposes remains high. A 
World Bank panel predicts, for example, that efforts to improve rice yields in Asia 
through biotechnology will result in a production increase of 10-20 percent over the 
next 10 years.9 And a recent poll found that Getman scientists expect genetically 
engineered drought and salt tolerance to be achieved by 2012 and nitrogen fixation 
by 2017—which is within the next generation and before world population reaches 
the 9 billion mark.10 

All these developments prompted the pteparation of a report under the auspices 
of the Royal Society of London; the national science academies of Brazil, China, 
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India, Mexico, and the United States; and the Third World Academy of Sciences. 
Published in July 2000, it noted the following: 

• In view of the existing problems and those that can be expected in the future 
with regard to securing the world's food supply, genetic modification (GM) tech-
nology has an important part to play, since it helps to overcome basic problems 
of resistance that stand in the way of an increase in food production and agricul-
tural productivity. 

• The areas in which GM technology is identified as offering potential benefits 
are pest resistance, improved yield, tolerance to biotic and abiotic stress, use of 
marginalized land, nutritional benefits, reduced environmental impact, and 
others. 

• It is critical for developing countries to have access to genetic engineering and 
bitoechnology.11 

Weighing Benefits and Risks 
Despite the benefits promised by genetic engineering and biotechnology, these tech-
nologies are no dens ex machina for agriculture in developing countries. No Tech-
nology is of intrinsic value. Humanity has always used and will continue to use 
technologies as a means to an end. In their decisionmaking processes, societies and 
individuals have always weighed benefits and risks to arrive at a benefit/risk assess-
ment they can live with. 

Are there potential risks associated with this technology? Of course there are— 
every action (and every non-action) has implicit and explicit risks. No technology 
in and of itself is good or bad, safe or unsafe, although some are inherendy riskier 
than others, such as live vaccines versus new crop varieties. What makes a technol-
ogy safe or unsafe is the way it is applied and the outcome of that application. The 
quantification of any perceived risk can broadly be described as a function of four 
interrelated variables: 

• the scale of the potential harm adjusted by the technology, 

• the likelihood of that harm occurring net of use of the technology, 
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• the ability of an effective response to be put in place adjusted by the technolo-
gy, and 

• the likelihood of that response mechanism being deployed effectively.12 

Perceived risks must be divided into those that are technology-ttanscending and 
those that are inherent to a technology.13 In the case of technology-inherent risks, a 
distinction must be drawn between hypothetical and speculative risks. Risks are 
hypothetical when scientists know they can occut, and how they occut, in the given 
technological or biological context. Speculative risks are those related to potential, 
hitherto unknown mechanisms and interactions. Speculative risk assessments are 
commonly brought forward in a dramatic scenario of assumptions that can be nei-
ther scientifically proven nor refuted. 

As there is scientific consensus that "the same physical and biological laws gov-
ern the response of organisms modified by modern molecular and cellular methods 
and those produced by classical methods," notes the U.S. National Research Coun-
cil, and as "no conceptual distinction exists," introducing speculative risks into the 
debate on transgenic crops is not very helpful.14 

There is no doubt that agricultural genetic engineering and biotechnology carry 
serious risks. But in tetms of technology-inherent risks (such as allergic reactions in 
humans, horizontal gene transfer, or the unwanted flow of genes into wild species 
or landraces), the best of present judgment indicates that genetically modified organ-
isms pose no substantial ot unmanageable long-term health hazards for humans or 
animals.15 Many unsubstantiated claims continue to circulate, but let the record 
show the following: 

• The sensational report of Pusztai and Even (potatoes transformed with a lectin 
protein could end up to be poisonous to human health) has been rejected by 
the vast majority of scientists either because the methodology was flawed or on 
the grounds that the data do not support the conclusions. (See <http://www. 
sirc.org/news/pusztai_published.html> and <http://www.freenetpages.co.uk/ 
hp/a.pusztai/>.) 

• The old L-tryptophan scare story (eosinophilia-myalgia syndrome caused by 
the use of a genetically altered Bacillus amybliquefaciens) has been proved 
wrong.16 
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• Even the much-quoted monarch butterfly laboratory study has been put into 
empirical perspective. Follow-up studies at Iowa State University and the 
University of Guelph have indicated that hatm to monarchs under field condi-
tions is minimal.17 

• The risk of allergy to genetically modified foods seems to be controllable and 
therefore minimal.18 

In the year 2000, more than 44 million acres around the world were planted 
with transgenic crops—24 percent of this area being in developing countries.19 No 
serious issues—let alone uncontrollable risks—occurred. This record provides empir-
ical support for the conclusion of the U.S. National Academy of Sciences in 1987 
that the safety assessment of a recombinant DNA-modified organism should be 
based on the nature of the organism and the environment into which it will be intro-
duced, not on the method by which it was modified.20 In addition, on the basis of 
empirical evidence obtained from studies, the American Medical Association (AMA) 
concluded at the end of December 2000 that food prepared from genetically mod-
ified crops did not pose a risk either for humans or for the environment.21 

Notwithstanding the high level of safety prevailing at present, this does not 
mean that the all-clear should be given. Whenever and wherever unresolved questions 
arise concerning risks of genetically modified food, science-based evaluations should 
be used on a case-by-case approach to answer them to the best of our ability.22 

As far as social and political risks are concerned, today's criticism of genetic engi-
neering and biotechnology is structurally similar to discussions about the Green Rev-
olution in the seventies. The improved plant varieties that gave rise to the Green 
Revolution of the fifties and sixties, particularly in Asia, were developed through sys-
tematic selection and crossing (hybridization), with the objective of increasing pro-
duction and averting famines. Despite undisputed success in achieving significantly 
higher food production and an overall positive employment effect, there was (and 
still is) substantial criticism of the Green Revolution as being responsible for grow-
ing disparities in poor societies and for the loss of biological diversity.23 These devel-
opments, however, were not a consequence of the technology per se but of the use 
of the technology in a particular social setting. 

Quite apart from this, there are also technology-transcending risks that arise 
from the yawning gap that opens up between what is scientifically and technically 
feasible and what is considered to be morally acceptable. Any technology can only 
be as good as the people who use it. 

Normally, the social, economic, and political risks of not using genetic engi-
neering for developing-country agriculture are not part of any technological risk 
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assessments. In view of expected population and natural resource developments 
ovet the next 50 years, an approach that tends to overemphasize present perceptions 
and undetestimate the vulnerabilities of future generations ptesents a gteat risk to 
humankind and those future generations. Much of what is dismissed as "not neces-
sary" in the light of present-day conditions would have to be judged differendy in 
a world of 9 billion or more. 

A Critical Juncture 
Public acceptance of agricultural genetic engineering and biotechnology is at a crit-
ical juncture. The next three to five years will be decisive for the long-term viability 
of this technology. The discussion today in Europe is highly negative and can have 
a destructive effect on developing countries by reducing support fot public research 
for resource-poor farmers and thus harming their future production conditions and 
food security. The political economy of agricultural biotechnology could mean that 
developing countries, which have rapidly growing populations and ever-shrinking 
natural resources and which depend most on the low-cost availability of this highly 
effective and productive technology, are denied access ro ir. 

Without doubt the reasons behind the deficits in food security in developing 
countries are many and complex, and they cannot be overcome by technology. Eco-
nomic and social policy, principles of equality that create a development-friendly 
environment for men and women alike, social safety networks, education, credit, 
and an infrastructure that enables all people to shape their own lives—it is true that 
a constellation of policies like this is the most important prerequisite for a sustain-
able solution to the hunger in these countries. But it is no substitute for improved 
farming methods and the use of state-of-the-art technology. This is a part of the solu-
tion, and the world would do well to make use of it and develop it further. The tech-
nology and the knowledge are already in place, but a good policy is not. We in the 
Norrh can afford rhe luxury of "waiting for Godot," but those in the South do not 
have that kind of time at their disposal. 

Advocating the use of biotechnology and genetic engineering to help improve 
food security in developing countries is not meant to support these technologies for 
their own sake or out of context. Biotechnology and genetic engineering should 
always be seen as part of a widet technological pluralism.24 Using them is desirable 
only if and where on a case-by-case basis they have a comparative advantage in solv-
ing constraints related to agricultural objectives—that is, if they prove superior to 
other technologies with regard to cost-effectiveness. Using them appropriately to 
t aise agricultutal productivity can gain the wot Id a bit of time to achieve a more sus-
tainable balance between population growth and food supplies. 
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Ways Out of the Crisis 
Over the past 50 years, the scope of the impacts of human activity has grown enor-
mously, in terms of both time and space. Whether we are dealing with medium- or 
long-term improvements, time is still of the essence. The following three elements 
are essential to a successful, smooth turnaround in ecological trends: 

• promotion of ecological innovation and the transfer of such know-how to 
developing countries, 

• internalization of environmental costs and consistent application of the pay-as-
you-pollute principle, and 

• promotion of a change in values to support different ideals of modernization 
and environmentally friendly lifestyles. 

Promotion of Innovation and Technology Transfer 
Innovation is not the only element on the toad to sustainable development in indus-
trial and developing countries, but without innovation everything else is to no avail. 
The so-called resource efficiency revolution has achieved impressive results.25 I f the 
same benefits can be achieved using fewer resources and with less stress on the envi-
ronment, ecological threats will be less immediate. This will allow time to enhance 
the economic and social feasibility of declining birth rates. While loosening eco-
logical constraints is only part of peoples obligation as Eatth's "leaseholders," its value 
should not be underestimated, particularly for economic development in the world's 
poorer countries. 

Innovation is required in industrial countries in order to achieve the emission 
reductions set and joindy adopted at the international climate conventions. At the 
same time, innovation is highly important for the transfer of technology to develop-
ing countries. The answer to the question of whether India or China or other popu-
lous developing countries would industrialize has long been clear. Now, however, their 
industrialization process is primarily based on catching up with an outdated techni-
cal and ecological model. If this trend continues, it will negate all the environmental 
efforts of industrial countries at a global level. State-of-the-art technology cannot 
prevent all additional environmental sttess induced by industrialization in the coun-
tries of the South, but it can perform a key mitigating function. Hence the transfer 
of leading-edge technologies would be in the interest of us all. This key factor for our 
global ecological future can be influenced by consistent action. 

Substantial capital is needed to develop and transfer new technologies. Here 
"capital" is used in the broader sense that covers not only financial, natural, and envi-
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ronmental capital, but also human capital. It includes peoples abilities and knowl-
edge as well as their collaborative and entrepreneurial skills. Between these different 
categories of capital there exist relative substitution options—that is, to some extent 
it may be practical or necessary to reduce one type of capital stock, say raw materi-
als, and use the resources thus gained to increase or improve another capital category, 
say, human capital. This in turn means that rather than focusing on economic 
growth per se, industrial countries must strive to create a structure for economic 
growth that bequeaths to succeeding generations a capital stock—financial, natural, 
and human resources—that does not restrict their development possibilities or the 
dimensions and structure of their trading options. If we accept the necessity for tech-
nical progress, we must examine the incentives that dictate the direction and speed 
of technical progress. This brings us to the next key element. 

Environmental Costs and the "Polluter Pays" Principle 
In democratic societies, top-down reforms are usually limited in impact. Sweeping 
changes of the kind needed for global sustainable development are seldom made top-
down. Rather, they evolve from bottom up into broad social processes.26 To accel-
erate this process, it is essential to offer a direct and effective incentive. For most 
people, the best way is through their wallets. Given prices that "tell the ecological 
truth," the market could develop major environmental steering power. Internaliz-
ing environmental costs—for instance, through emission certificates or carbon 
taxes—changes relative prices.27 Environmentally harmful behavior becomes so 
expensive that it turns environmental protection into a financial incentive; this 
approach is generally more cost-effective than a government decree or regulation. 
The price triggers an ecologically desirable structural change in consumption and the 
production of goods and services. A great deal could already be achieved by dis-
continuing ecologically counterproductive subsidies. 

Since a precise calculation of external costs is not possible, it is necessary to 
define a "political" price. This process of definition gains social acceptance if it 
involves as many members of civil society as possible. It is generally agreed that eco-
logically adjusted prices must be introduced over an extended period gradually, in 
careful dosages, and on an international scale. Additionally, the process must be tax-
neutral—that is, market-driven carbon taxes must not increase the overall tax bur-
den within the economy or sector. Wherever the funds collected from levying carbon 
taxes (such as those on C0 2 emissions or the sale of environmental cettificates) are 
used to reduce other taxes, the process is referred to as ecological tax reform or tax 
shifting.28 

Although some people argue that taking the lead in such environmental ini-
tiatives endangers a country's international competitiveness, there is growing evi-
dence that environmental regulations in time enhance the attractiveness of particular 
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locations. One of the most socially attractive variants is to use the potential income 
from environmental taxes to reduce incidental wage costs or other labor-related 
production costs. The employees net salary would remain unchanged. The costs 
could vary according to economic sector; indexed to the amount of energy used by 
different industries, this would ensure equitable treatment. It is hoped that these 
measures would make production not only more ecologically friendly, but also more 
labor-intensive. This side-effect would be of major value in view of mass unem-
ployment and competition from countries with cheap labor. 

As things stand at the present, however, an efficiency revolution driven by mar-
ket forces will probably be only a staging post on the way to sustainable develop-
ment. A "sufficiency revolution" must also be achieved—a broadly accepted 
definition of the quality of life that downplays exclusively material values and de-
emphasizes the growth of affluence.29 The cause must be eliminated in order to avoid 
the effect. But this presupposes a change in human values. 

Alternative Ideals of Modernization and Environmentally Friendly Lifestyles 
Many people in the Notth ate alatmed at the tate of population growth in the 
South and believe that rapid action is required. What they do not know or are 
unwilling to accept is that since World War I I it is not only the global population 
that has grown at a historically unprecedented rate, but also the consumption of nat-
ural resources and hence emissions and the volume of waste. Unless attitudes change 
significantly, every child born now in the European Community will use over 20 
times more natural resources during his or her lifetime than children in most devel-
oping countries. 

Through the decisions made at the U.N. Conference on Environment and 
Development in Rio in 1992, the Berlin Conference on Climare in spring 1995, and 
the Kyoto Conference in 1997, the international community has repeatedly made 
it cleat that a solution to environmental problems necessitates "a change of attitude 
at the level of the individual and society." Rather than diminishing, however, the 
negative trends in the global environment have grown more acute.30 Most experrs 
assume that, given a willingness on the part of everyone involved to take corrective 
action, emerging problems can be solved and irreversible environmental damage 
avoided. 

A better understanding of the problems must be promoted and environmental 
awareness raised through increased education on environmental issues and greater 
exploitation of market forces. Added to this, those who have already grasped the scale 
of the problem must take more concrete action. Human beings are the perpetrators 
of global environmental problems, and human beings can avoid future damage 
through a more caring approach. 
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This is not the place to discuss models of modernization or make philosophi-
cal statements on deceleration, contemporary affluence, the "new minimalism," 
and the elegance of simplicity. Others have already done so.31 Unfortunately, while 
the discourse on new models of affluence is highly attractive from an intellectual 
standpoint, it seldom has any measurable influence on the conctete day-to-day con-
duct of its participants. Nevertheless, although asceticism will never find a broad base 
of willing converts, the "affluence lite" model gives pause for thought.32 

"Affluence lite" is not a cutback arising from temporary saturation—an increase 
in the consumption of crackers following repeated opulent gourmet menus. Rather, 
it is a serious approach that does not necessarily believe that mote material con-
sumption means more quality of life. This philosophy is translated into action in a 
number of ways. Examples include 

• letting the train take the strain—using urban commuter transport (although 
additional investments would need to be made in improving existing services); 

• avoiding private transport wherever the destination can be reached on foot or 
by bicycle (for distances below 3 kilometers or about 2 miles, which account 
for a good share of the trips by car drivers); 

• purchasing local produce in season rather than imported produce; 

• consciously seeking ways of pooling durable household goods and means of 
transport; and 

• purchasing items according to the criteria of long life, energy-saving capacity, 
minimum packaging, reparability, and recycling capability rather than, for 
instance, attractiveness. 

A commitment to this type of social change must come primarily from those 
who regard themselves as the social elite and, it so happens, are best positioned to 
reduce consumption without falling into inhospitable forms of existence. Those 
who regard themselves as the social elite, who conduct their lives accordingly, or who 
even, with the "discreet charm of the bourgeoisie," impose their demands on soci-
ety also have an obligation to do more for society as a whole. The widely used term 
"elite" includes setting a social, economic, and ecological example. Success in this 
respect depends on impressing on people that although the problems are great, each 
person's individual contributions can never be too small or unimportant to make a 
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difference. The sum of many individual contributions makes a sizeable contribution; 
hence everyone should and can make a start by dint of his or her own actions. 

Individual conttibutions to solving global problems are admittedly very small, 
largely invisible, and in some cases only apparent subsequently to other people or 
in a completely different place. Not so with sacrifices in terms of personal comfort 
and mobility: these are immediately obvious and initially looked on negatively. We 
can all convince ourselves that using the underdeveloped rural public transport serv-
ice instead of our car in wintet or on rainy days will have little or no impact on the 
future greenhouse effect.33 Collective amorality has a deadly effect ovet the long 
term—of this there is no doubt. 

Unless we change our attitude towatd "sustainable development," our ideals of 
modernization for developing countries will be wrongly structured. The example of 
carbon emissions speaks volumes in this respect: China has now outstripped the 
United States as the world's largest consumer of coal and is promoting use of this fos-
sil fuel to sput economic development.34 India, too, is planning to fuel most of its 
economic development through coal. The consequences of burning such vast quan-
tities of coal are enormous in terms of greenhouse gas emissions. Solutions to pro-
tect the atmosphete against such emission volumes are not yet in place. Innovations 
in process and product technologies in industrial countries, coupled with technol-
ogy transfers to developing countries, if necessary subsidized by development assis-
tance funds, can push back ecological boundaries. This is now perhaps one of the 
most important reasons for promoting technical progress and innovation. 

The nontransferable lifestyle of the "rich," the distortion of this lifestyle as "the 
affluent life," and its widespread dissemination to all the comers of the globe by com-
mercial advertising interests exercises a great attraction. Only when we change our 
thinking of what is "chic" and worth aiming for will we be able to stop our destruc-
tive icons of progress from invading the psyche of poot countries. The road from 
excess to abstinence and an informed simplicity will be steep and rocky. Technical prob-
lems have always been easier to resolve than social ones. But awareness is changing. 

According to a survey by The Environmental Monitor in 1998, while unem-
ployment and job opportunities remain atop the list of people's concerns in the 
industrial countries, environmental issues have gained substantial ground.35 Com-
pared with 1992, environmental awareness had increased even in developing coun-
tries, primarily in Asia. Local and hence directly discernible environmental problems 
such as watet and air pollution are uppermost, but indirect problems such as climate 
change or depletion of the ozone layer are a close second. Moreover, the fact that 
most respondents believed that we should err "on the side of caution"—that is, they 
would welcome a precautionary approach—is also highly significant. 
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Changes in attitude and conduct, adequate legal frameworks, and better tech-
nologies are the key requirements for a successful reversal of global trends. Yet the 
need to stabilize world population remains a key goal. If the world population in 
2050 matches the lower U.N. projections rather than the medium figures, we could 
cut down on twice as much carbon dioxide as we could reduce by stopping defor-
estation. This difference would be equivalent to more than twice the current energy 
consumption or a 50 percent replacement of current fossil fuel consumption by 
renewable energy.36 Population growth plays a major, dynamic role not only in 
terms of local and regional environmental resources, but also in tetms of global 
environmental burdens. 

The Limits of Technology and Substitution 
Without a doubt, human knowledge can be substituted to a certain extent for non-
renewable resources. Would people today be better off if they had the natural 
resources of medieval societies but a medieval level of knowledge? The answer is obvi-
ous. Future generations, too, will benefit more from the results of current research 
and development than from resources left in the ground. 

Even if all the world's problems cannot be solved by developing new technolo-
gies, it is fair to assume that technical progress will continue to make a significant con-
tribution to solving ecological problems, creating social wealth, and sustaining the 
"resource efficiency revolution." The time we gain through technical progress is dif-
ficult to estimate, but it will facilitate social and ecological adaptation processes, par-
ticularly the social and demographic adjustments required of developing countries. 

Nevertheless, it would not be wise to rely exclusively on the availability of new 
technologies. First of all, the extent to which technical progress and human inven-
tiveness can solve problems does not depend merely on new knowledge and capa-
bilities. These advances can make a positive contribution only if the will to improve 
is present. Technical progress can also bear fruit only under conditions of good gov-
ernance. Second, by no means can all problems be solved technically. Copper may 
well be replaceable by carbon fiber for electrical transport, and mobile telephones 
may well make wires superfluous. From a material point of view it may also be pos-
sible to substitute wild fish with fish bred in fish farms, and natural forests with tim-
ber farms. 

But there is no adequate substitute for the ozone layer, one of our most impor-
tant collective global commodities. Nor is there any substitute for biological species 
diversity, one of the cornerstones of life-form systems. Admittedly not every species 
is worth protecting (consider the malaria-carrying mosquito, the polio pathogen, or 
HIV), which is why priorities need to be set for biodiversity protection. Since we are 
still a long way, however, from determining the exact interdependencies between 
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various life forms, we should prevent the extinction of any species wherever possi-
ble. And as long as experts continue to disagree on the effects of a higher concen-
tration of greenhouse gases in the atmosphere and the possible consequences of 
climate change, strategies of response are open to question. This means taking no 
"unnecessary risks," including unacceptable technical risks. If, however, we have to 
decide what constitutes "unnecessary" and "necessary" risk, we again confront a 
problem of values. 

The current generation has an opportunity to strengthen the basic moral prin-
ciples of solidarity and justice, marshal the political commitment necessary to imple-
ment these principles, stimulate individual ethical motivation, and mobilize the 
maximum measure of discipline and commitment possible at all levels of social 
activity. If we succeed in capitalizing on this opportunity, we could go down in his-
tory as the generation that did more than any other to turn humanistic visions into 
practical results. If we fail, however, we should not expect to be judged kindly by 
future generations. We will be remembered as the generation that could have charted 
a course for the better at a relatively small cost but failed to do so out of indifference, 
indolence, and egotism. In this respect, discussions of population policy and food 
security are a part of the basic social consensus that must be created. 

Will we succeed, in the time we have left, in finding the path to sustainable 
development with a well-fed population constant in size and with environmentally 
friendly lifestyles? Or will large sections of the world's population be driven to anar-
chic conflicts over allocation of resources through absolute scarcity? The answer to 
this question may lie in an old Chinese parable: 

Three thousand years ago in the province of Chu lived a wise old man who 
knew the right answer to any question. This annoyed two young men, who 
set out to play a trick on him and prove that he did not know everything. 
One of them took a small bird in his hands and hid it behind his back. The 
other asked the old man: "What is my friend holding behind his back?" 
The old man answered: "A sweet little bird." Thereupon the young man 
slyly asked his second question: "And, honorable sage, is the bird alive or 
dead?" The young men had agreed that if the old man answered that the 
bird was dead they would release the bird to prove he was wrong. If, how-
ever, the old man replied that the bird was alive, the young man would 
crush the bird and show its corpse to the old man as proof of his fallibil-
ity. "Well, old man, is the bird alive or dead?" repeated the young man. The 
old man smiled and said, "That lies entirely in yout own hands." 
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