NOTES ON POPULATION AND ENVIRONMENT

1. FACTS ON POPULATION GROWTH

(a) The world’s population has increased rapidly since 1650.  The growth accelerated so significantly that 90 percent of the increase in human numbers since the beginning of time has occurred since 1650.

	Year
	Population (Billions)
	Annual Growth Rate

	1650
	.6
	-

	1820
	1
	-

	1850
	1.2
	0.5 (1820-1849)

	1900
	1.6
	0.6 (1850-1899)

	1950
	2.5
	0.8 (1900-1949)

	1990
	5.3
	1.8 (1950-1989)

	2000
	6.0
	1.5 (1990-1999)


The percentage growth peaked at 2.1 percent a year around 1965-70.  The growth rate is expected to decline by the UN to 1.2 percent 2005-10.

The growth began in Europe and in North America but since the second quarter of the 20th century and especially since 1945, the developing countries (everywhere except Europe, North America Australia, New Zealand and Japan) have experienced phenomenal falls in death rates and rapid increases in numbers.  From 1930 to 1990 the population of the world’s developing countries more than tripled from 1.3 billion to 4.15 billion and grew from 64 percent of the world’s population to 77 percent. 

Population (millions)

	
	1950
	1998
	2025
	2050

	World
	2523
	5930
	8039
	9367

	Africa
	224
	778
	1453
	2046

	Europe
	547
	729
	701
	637

	North America
	172
	304
	369
	384

	Central Amer.

Includes Mexico
	37
	131
	189
	230

	Asia
	1402
	3588
	4784
	5442

	Oeania (Australia)
	13
	29
	41
	47

	Developing
	1711
	4748
	6818
	8204

	Developed
	813
	1181
	1220
	1161


The larger size of Asia reflects China(1255), India(975), Indonesia(206), Japan(126), Pakistan(148), Bangladesh(124), Philippines(72).

The large countries include U.S. (273), Brazil(165), Vietnam(78), Mexico(96), Nigeria (122), Russia(147), Germany(82).

Clearly future population growth depends on what happens in these countries.  The fertility rate is the number of children a representative woman has over her life.

	Country
	Fertility Rate-1999
	Growth Rate 1995-00 (percent)

	China
	1.80
	.9

	India
	3.18
	1.6

	Bangladesh
	2.86
	1.6

	Pakistan
	4.73
	2.7

	Indonesia
	2.57
	1.5

	Philippines
	3.46
	2.0

	Vietnam
	2.41
	1.8

	Japan
	1.48
	.2

	Brazil
	2.28
	1.2

	Mexico
	2.85
	1.6

	U.S.
	2.07
	.8

	Germany
	1.26
	.3

	Russia
	1.34
	-.3

	Nigeria
	6.02
	2.8


The highest growth rates are in  Africa(Nigeria is representative and in Muslim countries in which fertility rates are between 5-6 are typical.

Germany is fairly typical of        European countries, all of which have fertility rates around 1.5 or below.  Russia is typical of countries of the former Soviet Union and Eastern Europe which are under  going a different transition.  Within the U.S. the fertility rate has decreased approximately 3.0 for Hispanics and approximately 2.0 for other ethnic groups.

2. WHY HAS THE POPULATION GROWN

(a) Between 1650-1850 the growth in Europe resulted from a fall in death rates.  Our explanation is the evolution of world agriculture that involved increased imports from North America and the success of food plants brought to Europe from America — corn, potatoes, beans and so on.  The improved nutrition worldwide during 1700's lowered the mortality rate among children as they were less susceptible to disease.  Improved transportation and the growth of nation state decrease number of famines.  Improved nutrition increased the proportion of women married and their fertility.  Scientific medicine and industrialization did not play a role up to the end of eighteenth century.

(b) From the late nineteenth century through 1960 — death rates fell more dramatically and life expectancy doubled from 35 years to 70.  The mortality resulting from communicable disease, typhoid fever, diphtheria, scarlet fever, typhus increased an infant's chances of surviving to adulthood.  The mortality revolution was concentrated in urban areas that had been centers of contagion.


New innovations in public health and medical care that generated mortality decline involved public health interventions (sewers, supervision of water and food, pasteurization of milk, immunization vaccines, control of mosquitoes and rodents — and measures that prevented spread of communicable diseases such as education, clinics and dispensaries).

(c) The second mortality revolution occurred in the middle of the twentieth century based on major advances in the fields of immunization (polio vaccine) chemotherapy and the chemical control of disease carriers.  The first mortality revolution was based on empirical advances and the second on advances in basic science. The medical revolution since 1950 is truly remarkable and has increased life expectancy at older ages. Death from heart disease has decreased significantly. 

(d) The increase in life expectancy is due in part to economic growth and the rise in real per capita income and the resulting improvement in nutrition, clothing and shelter.  But the spread of the mortality revolution has been much more rapid and life expectancy has converged much more than differences in per-capita income.  Measures to implement advances in health technology do not require the large capital expenditures required for modern economic growth.  Despite low income developing countries were able to fund on their own advances in health technology.

(e) But there are long lags in the dissemination of public health measures and other improvements in health knowledge.  Sanitary reforms (water, sewers) that were introduced in England and France in 1850 were introduced in Hungary (1925), Brazil (1920), China (1935) and Nigeria (1965).  Similarly, immunology was introduced much later in low income countries, England (1890), Soviet Union (1920), Iran (1955), and Uganda (1960).

(f) After 1945 rich countries began exporting more health than wealth — though the export of wealth in the form of the Green Revolution was important.  Western medicine introduced cheap death control:  antibiotics, DDT to control insect vectors of infections vaccines against small pox, measles and other diseases, and drugs that cured tuberculosis and malaria.  Also death control through public health technology and organizational improvement have been dramatic in the less developed world since 1945.
3.
The Fertility Transition: Its Nature and Causes

(a) In 1890 a typical English working class woman married in her teens and experienced ten pregnancies and spent 15 years in a state of pregnancy and nursing children.  Today, for the typical mother, the time so spent would be four years.

(b) In developing countries the fertility transition starts in the 1950.  The high fertility prior to the demographic transition is typically associated with an absence of intentional fertility control.  So the transition is associated with intentional family size limitation.

(c) Demand for children — This depends on:


(i) stage of development

In poor rural societies operating close to subsistence an important motive for procreation is that children are productive assets.  Indian women need surviving children for old age security.  If infant mortality is high they will have more children.  In Semiarid regions members of a household may spend 5-6 hours a day fetching water, collecting fodder and wood — children are needed as workers.  Small households are not viable.  Parental demand for children not unmet needs for contraceptive explains high birth rates.

(ii) In contrast, in more advanced urban societies labor services are exchanged in markets for food, water and energy.  Children are expensive space.  The higher the level of income the small the economic incentive to have children. Families have fewer children and invest more in each child.

(iii) Education and market employment opportunities for women — the higher the opportunity cost of a woman's time as a mother and as a household workers the lower will be the level of fertility.


(d). The Cost of Contraception

There is considerable evidence that if parents have an incentive to limit family size they will do so quite effectively even in the absence of modern birth control methods — by means of traditional techniques.  But this done at a high subjective cost so clearly the availability, cost, and social acceptance of modern techniques is important.

(e) Infant mortality.
Before the mortality revolution of 1000 children two to three hundred would die before their first birthday.  By age 20 the proportion of survivors would be reduced to one-half.  If infant and child mortality is decreased — parents will need to have fewer children and will have an incentive to limit the number of children.

(f) High fertility was expensive to women and continues to be in some parts of the world as their lives are at risk.  In some parts of Sub-Sahara Africa as many as one woman dies for every 50 lives births. (The rate in Scandinavia is one per 20,000).  At a total fertility rate of 7 or more the chances a woman will not live through her reproductive years is one in six.  Producing children therefore involves playing a kind of Russian roulette.

4.
Global population growth can fall from present levels by some combination of fewer births and more deaths.  The main approaches to fertility reduction have been (1) family-planning programs that promoted modern contraceptives and providing supporting services (2) economic development and modernization (3) reducing infant childhood mortality so parents would feel secure with fewer children (4) empowering women through education, jobs credit and other opportunities outside the home (5) educating men in general , and particularly about their responsibilities in sexuality, child rearing and home making.

5.
Decreasing fertility is like stopping a heavy truck and turning a large ocean liner — both take time.  But small changes in fertility have very large long term effects.  A world fertility rate of 2.2 children will result in 12.5 billion people in 2050 while a rate 2.0 (less than zero population growth) will result in a peak of 7.8 billion in 2005 and a fall to 5.6 in 2150. (This point is important)

6.
The crude birth rate began falling slightly in Europe around 1780 — and accelerated down in 1860.  The fall of fertility in developing countries began after 1945.  China's rate fell from 6.5 in 1968 to 2.2 in 1980.  Similar rate declines occurred in Thailand between 1960 and 1990.  Bangladesh has cut its fertility rate from 7 to 4.5 between 1975 and 1990.  While fertility remains high in Africa it is decreasing especially in countries where infant mortality is low, and the education of women is high and the level of contraception is high (Kenya, Botswana, Zimbabwe).  Not surprising there is a systematic relationship between fertility in a country and the percentage of married women using some form of contraception.  Potential parents must be ready, willing and able to control fertility.

7.
Two general approaches have been followed by countries to limit population growth — China has followed the override approach which depends heavily on strict government regulation and government intrusion.  By issuing mandatory controls and using treats of a stripping away of financial or occupational supports the policy relies on force and fear of breaking the rule.  Critics of the Chinese coercive approach cite the loss of reproductive freedom as a large social loss.


Since 1979 China has followed a 1 child policy.  Verbal pressure is applied to abort the fetus if a couple is expecting a second child.  Mass mobilization drives for contraceptive surgery are used by regional official to meet quotas.


Although some analyst attribute a large portion of the decline of fertility to government policy there are disserting voices.

8.
The distinguished Indian economist Amartya Sen is very critical of the coercive approach emphasizing the loss of freedom.  He cites the case of a democratic expression of opinion in India when the government imposed compulsory birth control and suspended legal freedoms.  The politicians who supported these policies were quickly voted out of office and the population became deeply suspicious of the movement of control fertility.


Sen cites the costs of the coercive measures in China especially their effect on the neglect of female children.  He argues that the fertility declines are probably due primarily to the social and economic programs that expanded education and job opportunities for women, and rapid economic growth.  Compulsion was imposed on society that was already reducing its birth rate.

9.
China has a much lower fertility rate (2.0) than India (3.6).  Its life expectancy is 70 versus 64 for India.  But India is a diverse country.  One state Kerala has a fertility rate of 1.8 while the rate for Tamil Nadu rate is 2.2.  Although Kerala is a poor state its life expectancy is well over 20 — and the ratio of females to males 1.03 (reflecting the usual pattern of lower female mortality whenever men and women receive similar care women are relatively well educated in Kerala and have be long active in economic and political life.  In contrast northern states in India, with low levels of education that have pressured the poor to accept birth control, including sterilization as a qualifying condition for medical attention and other public services have fertility rates between 4.5 and 5.0.

10.
It is important to note that education healthcare and other means of increasing the quality of life are highly labor intensive and are thus relatively inexpensive in poor countries (because of low wages).  Poor countries have less money but they have to spend less on these services — and so these sectors have been greatly expanded in Sri Lanka, Indonesia, Thailand and China without waiting for general prosperity. 

Forecasting Future Population Growth

Some writers (Nicholas Eberstadt, Public Interest, fall 1997) have been forecasting a population implosion rather an explosion.  They cite the low fertility rates in Europe and note that the net reproduction rate (NRR) is already down to about .7 meaning that the next generation will be 30 percent smaller than the current one.  But to predict a NRR of .75 for the world as a whole by 2050 seems a bit too optimistic and premature.

The Consequences of Population Growth. 
The links between population growth and the environment are fairly self evident.  One analyst has recently stated—



"For a long time science and technology staved off the worst consequences of Malthusianism by providing a food supply commensurated with the population.  But now science and technology have turned against not only by reducing the death rate, prolonging life and nourishing and thus encouraging a vastly increased population, by also in the process depleting petroleum mineral and other resources, degrading the environment, destroying the ozone layer and contributing to global warming.  The consequences within several decades will be an ecological catastrophe, compounded by war and disorders that could produce famine and death involving billions of people.

End note:  It is not clear what impact the stabilization of population in the world will have on environmental degradation.  A smaller population could promote higher per-capita incomes.  In part this would be due to better care of and education of children (more human capital per child).  Higher productivity and higher per-capita incomes induces more consumption of energy and other natural resources as well as a higher quality more resource intensive diet.  On the other hand a higher per-capita income promotes the demand for environmental controls and provides the economic means to introduce abatement.

