CHAPTER

Population: The Ultimate
Environmental Health Issue
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The Population Bomb

Population biology is a science in itself. Studies of animal, plant, and microorganism popula-
tions have yielded some concepts and insights that can be applied to human populations.
However, application of these studies’ findings to human populations is an inexact science, and
predictions are always highly controversial. Interest in the dynamics of the human population
arises from concern about its continuing growth and its increasing impact on the environment.

All organisms tend to produce more offspring than would be needed to maintain a stable
population. Pressures from the environment, such as availability of food and prevalence of
predators, tend to limit the survival of those offspring. The difference between the birth rate
and the death rate is the population’s rate of growth.
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Studies of organisms newly introduced into a closed environment have shown two general
patterns of population growth: the S curve and the J curve, illustrated in Figure 24-1. Both
patterns start out with a rapidly expanding population, but they differ in their response to envi-
ronmental limitations. In the more common $ pattern, environmental pressures increase gradu-
ally as the population approaches the number known as the carrying capacity—the number of
organisms that can be supported in a given environment without degrading that environment.
In the J pattern, the population expands rapidly past the carrying capacity and then crashes,
because once the carrying capacity is exceeded, the environment is degraded, and the carrying
capacity is reduced. For example, the ] pattern is seen in lemmings and locusts, species famous
for huge population explosions followed by massive numbers of deaths when the food supply
is exhausted.'
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FIGURE 24-1 Patterns of Population Growth. Source: Reprinted by permission of
Waveland Press, Inc. from A. Nadakavukaren, Our Global Enviroment, 6th edition.
(Long Grove, IL: Waveland Press, Inc., 2006). All rights reserved.




INTRODUCTION

Itis not yet clear whether the human population is growing in an S or a J pattern. The world
population has grown steadily, with minor irregularities, for the past million years, with a ma-
jor surge beginning about 200 years ago. About that time, when the population of the earth
was about one billion, the British clergyman and economist Thomas Malthus raised an alarm
that population growth was outpacing the food supply; he predicted that the resulting crowd-
ing would lead to famine, war, and disease. However, Malthus’s dismal predictions did not
come about, and his warnings were discredited. Progress in agricultural technology and migra-
tions from highly populated areas in Europe to the open spaces of the Americas and southern
Africa relieved pressures on populations, allowing the expansion to continue.!

In 1968, when the world’s population was 3.5 billion, Paul Ehrlich, an American ecologist,
published 7he Population Bomb, a best seller that repeated and expanded upon Malthus’s warn-
ing.* Perhaps in part due to the attention paid to Ehrlich’s book, the rate of the world’s popula-
tion growth has slowed since then, from an all-time high of 2.1 percent per year between 1965
and 1970 to 1.1 percent in 2009.° There is a tremendous momentum to population growth,
however, and the numbers continue to increase dramatically. In 1990, when the population
had reached 5.3 billion, Ehrlich and his wife, Anne, published another book, 7%e Population
Explosion, arguing that many of his dire predictions have already begun to be realized.? In 2004,
with the world’s population at 6.4 billion, they published One with Nineveh, which further ex-
amines the consequences of overpopulation and the linked problems of overconsumption and
political and economic inequity—consequences that include the prospect of increasing terror-
ism.” The Ehrlichs’s most recent book, published in 2008, when the world’s population was
6.8 billion, was, The Dominant Animal, a study of humans’ biological and cultural evolution.
Their hope is that, “by knowing our past and understanding the forces that have shaped our
present, we will be better positioned to fashion a more sustainable future.”*®®

Most environmentalists and public health experts agree with Ehrlich. However, like
Malthus, he has his detractors. There are pro-growth advocates—mostly economists—who ar-
gue that human ingenuity will always find ways of overcoming any problems created by crowd-
ing. In response, the Ehrlichs quote Kenneth Boulding: “Anyone who believes exponential
growth can go on forever in a finite world is either a madman or an economist.”*15 Some of
the world’s major religions oppose population control measures, making it easier for politicians
to listen to growth advocates and to simply ignore the problems created by overpopulation.

It is very difficult to predict what the world population will be in the future. There are indi-
cations, as the Ehrlichs point out, that environmental pressures opposing population growth
are increasing, especially in developing regions of the world. There are also indications that in-
ternational family planning efforts are paying off in slowing growth rates in many parts of the
world. The United Nations predicted in 2008 that, if current trends continue, the population
will surpass 9 billion by 2050. The vast majority of the growth is in the poorest countries of

Ml




I""m PopPULATION: THE ULTIMATE ENVIRONMENTAL HEALTH ISSUE

Africa and southern Asia. Projections after that are uncertain, depending in part on the future

of the AIDS epidemic.” It is not clear whether the earth’s carrying capacity is large enough to
support so many people. If not, irreversible forces may be building for a sudden J-type popula-
tion crash. By the time the Ehrlichs would be proved right, it would be too late to do anything
to prevent the disaster.

Public Health and Population Growth

Public health has had a major role in bringing about the dramatic growth in the world’s pop-
ulation over the past several decades. Public health improvements—clean water, immuniza-
tion, pest control measures, inexpensive oral rehydration treatment of diarrheal diseases—in
developing countries have led to major declines in death rates, especially among children.
According to the United Nations Children’s Fund (UNICEF) the number of children who
die before reaching their fifth birthday declined by almost 60 percent between 1960 and
2004, and this number has continued to decline.® Because birth rates remained constant,
populations grew rapidly in the developing countries.

In developed countries, which instituted public health measures over a period of many
decades in the 19th and 20th centuries, birth rates tended to fall in response to falling death
rates, a process known as the “demographic transition.” The fall in birth rates is a rational
response to parents’ knowledge that their children are likely to survive to adulthood. In an
industrialized, urban society, children are an economic liability—expensive to feed, clothe,
and educate.

In the developing world, however, many public health measures were introduced by interna-
tional agencies over a short period of time after World War II. International aid for population
control efforts has not been as generous. This is, in part, because of cultural resistance to con-
traception within some societies and, in part, because of the religious and political controversy
surrounding family planning, especially in the United States, which has limited the amount of
aid this nation provides.

Because of continued high birth rates, the public health in many developing countries is
now, ironically, threatened by the crowding that has resulted from public health improvements.
In all parts of the world, there has been a trend toward urbanization, because rural areas whose
main industries are agricultural do not need the increasing numbers of workers. This trend has
been most marked in developing countries, where migrants from rural areas flock to the cities.
From 1950 to 2008, the percentage of people living in cities increased from 29 percent to 50
percent."” According to the United Nations, the percentage of Africa’s population living in
cities is 40 percent and is increasing at 1.1 percent per year; Asia’s rate of urbanization is 42 per-
cent and is increasing at 1.24 percent per year.” Governments struggling to provide adequate
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drinking water and sewage services to their citizens cannot keep up with the influx. Many of the
migrants settle on the outskirts of the cities in shantytowns totally lacking in water and sanita-
tion. Others are completely homeless, simply living on the streets.

These conditions threaten to reverse all the progress in public health made through earlier
efforts. Cholera and other diarrheal diseases are rampant in these third-world slums. Malaria,
measles, whooping cough, and diphtheria are also common. Polio is still a threat in Africa, as
discussed in Chapter 9. Cases of tuberculosis are surging, and AIDS rates are still increasing, al-
though the epidemic appears to be stabilizing. In sub-Saharan Africa, 5 percent of the adult
population is infected with the human immune deficiency virus (HIV), and in some of these
countries, prevalence is shockingly high: 26 percent in Swaziland and 24 percent in Botswana.®
The number of children orphaned by AIDS is projected to reach 18.4 million by 2010." In
fact, AIDS has dwarfed all other public health problems in Africa. Life expectancy in several
countries in southern Africa has fallen by twenty years or more, and the rate of population
growth has dropped to almost zero, not because of low birth rates as in developed countries, but
because death rates are almost equal to birth rates.

The desperate conditions in third-world urban slums lead to the disruption of traditional
lifestyles and to the breakdown of normal social constraints, including sexual and parental re-
straints. Prostitution is common; children are abandoned to fend for themselves. These were
the conditions that are believed to have led to the origin of AIDS as an epidemic threat (see
Chapter 10), and they contribute to the continuing disaster of the epidemic. Such conditions
may be the breeding ground for other emerging infections in the future. These conditions also
encourage crime and violence. Even if; as predicted, population growth rates continue to de-
cline, 95 percent of the 2 or 3 billion people added to the world in the next 25 to 50 years will
be in the poorest countries, and most of that growth will occur in cities.!

Even the United States and other developed countries are affected by some of the pressures
described above, although the rate of population growth in this country is under 1 percent, and
in Japan and most European countries, it is close to zero. Russia and some other Eastern
European countries have negative population growth, as discussed in the Prologue. The
American population is becoming increasingly urban, with over 75 percent living in communi-
ties with more than 2500 residents.! In 2007, 18 percent of American children lived in families
with incomes below the poverty line; a high percentage of these children live with both housing
and food insecurity.'?

The United States is also affected by the social consequences of population growth in devel-
oping countries. Highly publicized problems with illegal immigration from Mexico and
Central America are linked with poverty and with social problems caused by population growth
in those countries. As conditions in those areas become more crowded and desperate in the fu-
ture, the pressures on people to seek less crowded, more prosperous surroundings will increase,

Ml




ll|' POPULATION: THE ULTIMATE ENVIRONMENTAL HEALTH ISSUE

making it more difficult for the United States to remain isolated. As discussed in Chapter 10,

infectious diseases have no respect for political boundaries. With international travel and com-
merce so rapid and widespread, Americans are at risk from diseases imported from anywhere in
the world. Furthermore, as discussed in the following section, human population growth
threatens to change the environment of the entire globe, posing health threats that no one
could escape, even if the nation’s borders were sealed.

Global Impact of Population Growth—
Depletion of Resources

The carrying capacity of the earth—the population size that the earth can support without be-
ing degraded—is determined by a number of factors, some of which can be altered by techno-
logical intervention and human behavior. These factors, which are related, include the
availability of fresh water, the availability of fuel, the amount and productivity of arable land,
and the amount and disposition of wastes, both biological and technological. There are signs
that the carrying capacity is already exceeded in some parts of the world: as the environment is
degraded, the size of the population that can be supported shrinks, leading to further environ-
mental degradation and a vicious circle of hunger, disease, and death.

The supply of fresh water, which is basic to human life, is one of the factors that limits the
earth’s carrying capacity. Water is essential for drinking, cooking, and washing. It is also used
for agriculture, irrigating dry fields to grow the increasing amounts of food required by expand-
ing populations. Water is a renewable resource, due to cycles of evaporation and precipitation,
but the rate at which water supplies are renewed is fixed. Only a small percentage of the water
on earth is suitable for human use: while there are methods of removing the salt from sea water,
the technology is expensive and uses large amounts of energy. Pollution resulting from the use
of fresh water supplies for disposal of wastes also renders potential sources of water unsuitable
for human use.

Availability of fresh water is highly variable according to geographic area and precipitation
patterns. In drier parts of the world, especially the Middle East, water rights become volatile in-
ternational issues because some countries depend on water sources that originate beyond their
borders. For example, the Nile flows into Egypt from Ethiopia and Sudan, and the flow of the
Tigris—Euphrates into Syria and Iraq may be altered by dam construction in Turkey.

In the United States, water supplies have been sufficiently plentiful so that Americans are ac-
customed to lavish consumption, watering lawns, washing cars, and filling private swimming
pools, even in relatively dry areas of the Southwest. For example, much of the water used in that
part of the country comes from the Ogallala Aquifer, the world’s largest underground water re-
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serve, which underlies portions of six southwestern states. This water accumulated during the
last ice age and cannot be replenished. Yet it is being used, among other things, for industry and
irrigation, attracting people to the area who will be left literally high and dry when the water
runs out.'

The amount of fresh water on earth is theoretically sufficient to support a population of
20 billion people if evenly distributed.! Many countries have taken steps to conserve fresh water
supplies and to clean up the pollution. In poorer, drier countries, however, the available water is
insufficient to support the growth in population that is occurring. The lack of water for cook-
ing and washing, and the pollution of drinking water with human and industrial wastes, is al-
ready harming the public health. According to the United Nations, one third of the world’s
people, mostly in Africa and south Asia, live in regions with water shortages, and that number
will grow by one half by 2025."

Predictions about the earth’s carrying capacity have most often centered on food, attempting
to estimate the limits of agricultural productivity. Malthus’s warnings were built on concerns
about limited growth in food supplies, which nevertheless continued to grow rapidly for almost
two centuries. Now, unhappily, it is beginning to look as if Malthus may finally be proven right.
According to a 2005 United Nations report, about 14 percent of the world’s population are
chronically or acutely malnourished. In sub-Saharan Africa, the prevalence of hunger is over
30 percent and increasing.'?

With increasing populations needing greater amounts of food, the amount of land used for
agriculture grew quickly during the period between 1850 and 1950. Then, despite continued
population growth, the expansion of arable land slowed down and ceased altogether in the late
1980s." Food production continued to keep pace with population growth during the 1960s
and 1970s, however, because of the “green revolution,” the development of genetic strains of
wheat and rice that yielded harvests two to three times greater than conventional strains. Crop
yields also grew because of increasing use of fertilizers, irrigation, and chemical pesticides.

Such increases in yields are unlikely to continue, however, because of water shortages, deple-
tion of soil, and the development of resistance by pests to chemical pesticides. The amount of
land under cultivation has declined in some parts of the world, especially Africa. According to
one estimate, 10 percent of the earth’s vegetated surface is at least moderately degraded, and
about 22 million acres are severely degraded. In part this is because of spreading urban centers,
in part it is because the soil is depleted of nutrients or has become salty from irrigation. Erosion
of topsoil due to overgrazing and poor agricultural practices contribute to the loss of arable
land. The demand for agricultural land for farming has led to widespread clearing of forests, al-
though forested land may be only marginally suitable for cultivation. Deforestation also occurs
as a result of people gathering wood for fuel. The need by growing populations for firewood for
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cooking and, in colder climates and mountainous regions, heating as well, has resulted in

vast treeless areas around towns and villages throughout Africa, Asia, and Latin America. The
loss of forests increases soil erosion and contributes to catastrophic flooding in areas subject
to monsoons.'

Population growth has also caught up with the seemingly limitless supply of food from the
sea. Fish catches increased dramatically between 1950 and 1989 but have declined since then.
The United Nations Food and Agriculture Organization has concluded that 75 percent of the
major marine fish stocks are fully exploited, overexploited, or significantly depleted.’ Pollution
of coastal waters has also contributed to the decline of harvests, especially those of shellfish. On
the bright side, the practice of aquaculture is growing rapidly, and by the early 21st century one
out of every three fish eaten worldwide was raised on a fish farm.! There are drawbacks to fish
farming, however. Farmed salmon, for example, are fed fish meal and fish oil made from large
amounts of smaller fish such as sardines, anchovies and herring, thus depleting fisheries that
might otherwise feed people. The waste from penned fish pollutes coastal waters. Saltwater fish
farms incubate microbes and parasites that threaten to infect wild stocks.

Global Impact of Population Growth—
Climate Change

Perhaps the most threatening effect of population growth is that it is beginning to change the
composition of the earth’s atmosphere, with potentially drastic consequences. As discussed in
Chapter 20, the depletion of the ozone layer, which protects the earth’s surface from ultraviolet
radiation, is known to increase risks in humans of skin cancer, melanoma, and cataracts. It may
also have a harmful impact on plant and animal life.

Although international agreements have led to policies effective in slowing and possibly even
reversing damage to the ozone layer, there is less hope of preventing climate change caused by
other human activities. Alteration in the relative concentrations of the four major constituents
of air—nitrogen, oxygen, argon, and carbon dioxide—is causing global warming due to the
“greenhouse effect,” in which the energy of sunlight is absorbed by carbon dioxide in the air
and turned into heat rather than radiating back into outer space.

The balance of atmospheric gases has been maintained over the millennia by the photosyn-
thetic activities of green plants, which take up carbon dioxide and release oxygen. The reverse
process occurs during combustion of wood, coal, oil, and gas: oxygen is consumed and carbon
dioxide is released. Since the beginning of the Industrial Revolution, with the ever-increasing
use of fossil fuels, the levels of carbon dioxide in the atmosphere have been rising. The trend is
made worse by the loss of photosynthetic action that accompanies widespread destruction of
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forests through logging and, worse, by the burning of vegetation, including tropical rain forests,
to clear land for agriculture and human settlement. Green plants are being lost from the ocean

also, through poisoning of phytoplankton by pollution of the seas. The concentration of atmos-
pheric carbon dioxide has grown by over 35 percent since the beginning of the Industrial
Revolution and is continuing to grow at an increasing rate.' Other gases also contribute to the
greenhouse effect, especially methane, which is released by microbial activity in the intestines of
cattle and in paddy fields where rice is grown.

Although the evidence was strongly disputed for many years, it is becoming increasingly
clear that global climate change has begun: the earth’s average temperature has risen by well
over one full degree Fahrenheit over the past century, as seen in Figure 24-2. Predictions for the
year 2100 range from 3 to 7 degrees Fahrenheit higher than today.'s The temperature increase is
widespread over the globe and is greatest in the northern arctic region. According to the
Intergovernmental Panel on Climate Change (IPCC), which won the Nobel Peace Price in
2007, the effects of global warming are already being felt. Sea levels have been rising during the
second half of the 20th century and have continued to rise as glaciers and Arctic ice sheets melt.
The IPCC predicts a rise of one to two feet by the end of the 20th century. Shifting precipita-
tion patterns have increased dryness in the southwestern United States, northern Mexico, the

Mediterranean region, and sub-Saharan Africa, while increasing wetness in northern North
America and northern Europe.'®
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FIGURE 24-2  Global Temperature Change, 1850-2006. Source: National Oceanic and
Atmospheric Administration, “Global Warming: Frequently Asked Questions.”

www.ncdc.noaa.gov/oa/climate/globalwarming.html. August 20, 2008. (Accessed
November 9, 2009).
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As oceans continue to rise, they will inundate coastal towns and cities, threatening tens of

millions of people living in coastal regions of Africa, Asia, and small island nations.'® The inten-
sity of storms and hurricanes will increase. In the United States, 53 percent of the population
lives in counties that include coastal areas, many of which, especially in the Southeast, Texas,
and California, already suffer from the effects of hurricanes and tropical storms. The impact of
higher sea levels will threaten many airports, rail lines, roads, ports, and pipelines."”

The implications for human health are complex and far-reaching. Food supplies will be af-
fected, as optimal temperature and rainfall conditions for agriculture shift northward, and mar-
ginally dry lands turn to desert. Insect pests will become more active, adversely affecting crops
even further. As temperate zones become hotter, vector-borne diseases that now plague tropical
regions will enlarge their territory, spreading even to industrialized countries. Mosquitoes that
carry the dengue and yellow fever viruses and malaria parasites threaten to move northward into
the United States from Central America. A warmer climate may be responsible for the emer-
gence of hantavirus infections, described in Chapter 10, in the United States, and the 1991 out-
break in South America of epidemic cholera, the first seen in the Western hemisphere in more
than a century." Extreme heat waves, such as the ones that occurred in Chicago in 1995 and in
Europe in 2003, greatly increase the risk of death, especially among elderly city dwellers.

Prospects for slowing the process of global warming appear dim, in part because population
pressures in developing countries contribute to continuing deforestation but, more importantly,
because the United States and other industrialized countries contribute disproportionately to
the production of greenhouse gases, as seen in Figure 24-3. The United States, with less than
5 percent of the world’s population, contributes about 20 percent of the world’s greenhouse
emissions. By contrast, India has 17 percent of the people in the world while contributing only
5 percent of the world’s greenhouse emissions.'® The high per capita production of carbon
dioxide is part of the affluent life style, one that poorer countries strive to emulate and may be-
gin to achieve if they can control the growth of their populations. China, at 20 percent of the
world’s population, is rapidly improving the standard of living of its people and now con-
tributes 21 percent of emissions, an amount that is growing. It is probable that environmental
damage caused by the continued rise in the earth’s temperature will cause increases in human
suffering, especially in the poorest countries.

Recognizing the dangers of global climate change, delegates to the United Nations’ Earth
Summit in 1992 negotiated an agreement that called for voluntary reductions in greenhouse gas
emissions. It soon became obvious, however, that the nations were failing miserably at achieving
any reduction in emissions, and negotiations were resumed in 1997 in Kyoto, Japan. At that
conference, representatives from 171 nations agreed on mandatory reductions, with individual-
ized goals for each country. The United States was assigned the goal of reducing its emissions to
7 percent below 1990 levels by 2012. The Kyoto Protocol was to become legally binding after
being ratified by 55 countries representing 55 percent of the 1990 emissions.'
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FIGURE 24-3 Top Greenhouse Gas Emitters, 2007. Source: Data from
International Energy Agency, Key World Energy Statistics, 2009.
www.iea.org/textbase/nppdf/free/2009/key_stats_2009.pdf.

(Accessed November 9, 2009).

Prospects for ratification by the U.S. Congress looked bleak even when Bill Clinton was
president, but upon the election of George W. Bush, it was clear that the United States would
not participate. President Bush withdrew the nation from the Kyoto Protocol soon after he was
inaugurated. He rejected evidence that global warming is occurring, to the extent that political
pressures forced all reference to climate change to be removed from a major Environmental
Protection Agency report on environmental quality’ (see Chapter 2). In 2004, Russia became
the 121st nation to ratify the Kyoto Protocol, allowing it to take effect in early 2005. However,
without the participation of the world’s leading emitters of greenhouse gases, the United States
and China—which was not assigned limits under the Kyoto Protocol—the treaty was unlikely
to make much difference. Even if all the signatories met their targets, the achievement would be
only a small step toward reducing the impact of climate change.'

Another United Nations conference on climate change took place in Copenhagen in
December 2009. Diplomats had worked hard over the preceding two years at negotiating a new
treaty, which President Obama has made a top priority. There were major differences between
rich nations and poor nations, and no hard agreement was reached, but negotiators agreed to
keep trying.?
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Dire Predictions and Fragile Hope

According to a moderate estimate, the United Nations expects the world’s population to reach
9.1 billion in 2050 and be increasing by about 31 million persons annually at that time. Some
countries are growing much more rapidly than others: The population of the 49 least developed
countries is growing at 2.3 percent per year and is expected to double by 2050. The ten coun-
tries with the highest fertility rates in 2005-2010 are all in Africa, except for Afghanistan and
East Timor. Populations in the more developed regions are expected to increase only slightly by
2050, with most of the increase due to immigration. Most of the ten countries with the lowest
fertility rates are in East Asia and Eastern Europe.”

Many third-world countries are already suffering from shortages of natural and economic
resources, including limited agricultural land and a lack of nonagricultural employment. Such
regions may have already passed a threshold of irreversibility. The speed and magnitude with
which populations are outstripping the available resources are unprecedented in history. The
result is expected to be an increase in migrations and violent conflicts. Hundreds of millions of
people may be compelled to relocate. Already, wars and civil violence are being fought over
scarce resources such as water, farmland, forests, and fish. For example, the current violence in
Darfur and Somalia is fundamentally related to food and water insecurity.”’ A comprehensive
analysis of the economic effects of climate change, published in Great Britain in 2006, pre-
dicted that global warming could inflict worldwide disruption as great as that caused by the two
World Wars and the Great Depression.”” Some analysts predict a total breakdown in the social
fabric of the planet.?**

If there is any hope for saving the earth from the direst of these predicted fates, it must come
from control of population growth. Unfortunately, international agreement on this issue is
exceedingly difficult. Three United Nations conferences on population were held at ten-year
intervals, beginning in 1974; all were fraught with ethical, religious, and political controversy.
Rich countries blamed poor countries for the destruction of natural resources, while poor coun-
tries blamed the rich for profligate consumption. Poor countries demanded help from the rich,
which attached unwelcome conditions to the aid they provided. Opposition to contraception
by Roman Catholic and Muslim authorities, as well as the incendiary politics of abortion in the
United States, obstructed rational attempts at limiting population growth.

Although the 1994 conference held in Cairo was as contentious as the two previous
meetings, a consensus emerged on a new approach to population policy, one that focused on
individual rights, especially women’s rights, including their right to make reproductive deci-
sions. The conference produced a twenty-year “Programme of Action” that included, among
other goals, education for women.”> Educated women prefer fewer children, and they have
more bargaining power in the family and in society, studies have shown. Other goals agreed
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upon at Cairo were universal access to safe and reliable family-planning methods, universal ac-

cess to and completion of primary education, reduction of infant mortality rates, reduction of
maternal mortality rates, and increased life expectancy. The philosophy underlying the “Cairo
Consensus” was that if needs for family planning and reproductive health care are met, along

with other basic health and education services, then population stabilization will occur natu-
rally, not as a matter of coercion or control.?® Throughout 2009, a number of meetings were
held to assess progress on implementing the goals, to reflect on emerging issues, to reaffirm
commitments and to redouble efforts.

The United States is sheltered from some of the realities of the population problem because
of the nation’s relative isolation from the most crowded regions of the planet. However,
Americans cannot afford to be complacent about the dangers posed by world crowding. Global
warming, air and ocean pollution, and loss of biodiversity are environmental effects of overpop-
ulation that are certain to affect public health in the United States, even if the nation could
close its borders to all international travelers. Without global population control, other public
health efforts would ultimately be a losing battle.

Population control cannot be imposed by force, however. As Paul and Anne Ehrlich point
out in their book, One with Nineveb, stabilization of the world’s population is closely tied to
modernization and economic viability of the poorest countries.” This agrees with the conclu-
sions of the 1994 Cairo conference, and it is the goal that the United States and other devel-
oped nations have agreed to strive toward. The Ehrlichs quote Lester Pearson, former prime
minister of Canada and president of the United Nations General Assembly, “A planet cannot,
any more than a country, survive half slave, half free, half engulfed in misery, half careening
along toward the supposed joys of almost unlimited consumption. Neither our ecology nor our

morality could survive such contrasts.”>®%

Conclusion

The earth’s human population has been growing rapidly and continuously for centuries. While
the rate of growth appears to be slowing, the science of population biology suggests that a disas-
trous population crash is possible, a result of environmental pressures.

Paradoxically, public health measures such as clean water, immunization, and pest control
have contributed to population growth by saving lives. While improved life expectancy has led
to a fall in birth rates in industrialized countries, in the developing world population control ef-
forts have not kept up with other public health efforts. The resulting crowding threatens to re-

verse the advances that have been made in public health. Migrants from rural areas, in search of
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jobs, settle in urban shantytowns that lack adequate drinking water and sewage services. These

conditions lead to frequent epidemics of infectious diseases, and the accompanying social
breakdown contributed to the rise of the AIDS epidemic. The AIDS epidemic in turn is so se-
vere in parts of Africa that it has put a stop to population growth in those countries.

Many analysts believe that the carrying capacity of the earth—the population size that the
earth can support without being degraded—is being reached. Factors that limit carrying capac-
ity include the availability of fresh water, the availability of fuel, the amount and productivity of
arable land, and the amount and disposition of wastes. Fresh water is already in short supply in
some parts of the world, and many sources of fresh water are being degraded by pollution with
human and industrial wastes. Arable land is being depleted through overcultivation and ero-
sion. Deforestation is occurring on all continents, and even the sea is being depleted of fish.

In addition to the impact of resource shortages on human populations, overpopulation is
bringing about global climate change. Increased atmospheric concentrations of greenhouse
gases brought about by human activities are causing warming of the earth’s surface. This in turn
causes melting of the polar ice caps and a rise in ocean levels. Weather patterns may already be
changing. Warming of temperate zones may account for the recent emergence in the United
States of a number of infectious diseases formerly confined to more tropical regions. At an in-
ternational conference in Kyoto, Japan in 1997, an agreement was reached for countries to re-
duce their greenhouse gas emissions. However, President Bush tried to cast doubt on the
evidence for global warming and withdrew U.S. support for the Kyoto Protocol. Now, with
another climate conference that took place in December 2009, President Obama has expressed
his support for climate control measures.

The United Nations has held three conferences on population, all fraught with ethical, reli-
gious, and political controversy. At the third conference, held in Cairo in 1994, a new approach
to population control was agreed upon with a twenty-year plan of action. This consensus builds
on evidence that education and empowerment of women lead them to choose smaller families
and brings a fragile hope that stabilization of the population may be achieved by helping the
poorest nations to modernize and become economically stronger.
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