Chapter 5

I. Mathematics of Growth

a. Exponential Growth: number of individuals added to a system are exponents of 2 or 2n
i. Occurs in many situations; a major factor in many concerns from
1. Energy

2. Resource Supply

3. Environmental Quality

b. Rules for Exponential Growth

i. Marked by doubling; just a few quickly produces large numbers

ii. Starts out very slowly, but quickly accelerates
iii. Total growth in any ONE doubling is more than the total of ALL preceding growth.
iv. Occurs whenever the rate of growth (r), (N/(t, is directly proportional to (() the number (N) present.
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v. A quantity exhibits growth when it increases by a constant percentage of the whole in a constant time period
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vi. When plotted on a semi-log paper, exponential growth is a straight line.

vii. Doubling Time (DT): the length of time it takes for a quantity to double
viii. DT in years= 70/(% annual growth rate, r)

c. The Growth of Living Populations

i. The human population is increasing exponentially.  The size is related to several environmental impacts

1. Food availability

2. Energy and resource consumption

3. Industrial output

4. Pollution

ii. Throughout most of our history, populations grew VERY slowly
1. Deaths and births were evenly balanced

iii. Beginning in the 1600s, this changed:

1. Standard of living increased in Europe

a. Diseases were better understood

b. Medical practices improved

c. Religion, social, humane, and political movements strove to eliminate premature death

d. Little was done to control births

i. Birth rates began to overtake death rates
1. Population began to increase slowly

iv. Around 1850, population began to rapidly increase
1. Why?
2. Demography: the study of human populations

3. Use numerical equations to express rate of population growth:

4. Fundamental (worldwide) equation:

a. Population growth rate= Birth rate - death rate

5. When studying populations in small regions:

a. Population growth rate=Rate of Increase- Rate of Decrease

6. Takes immigration and emigration into account

7. Rate of increase= Birth Rate + Immigration rate

8. Rate of Decrease= Death rate + emigration rate

9. IF ignoring movement of populations:

a. Rate of natural increase= Birth rate – Death rate

d. Developed Countries (MDC): Those that are industrialized and have high standards of living
i. US, Canada, Western Europe countries, Japan, and Australia

e. Developing Countries (LDC): those that have lower standards of living; most are agricultural
i. India, countries in East and Central Africa, China
f. Presently, world population growth rate is about 1.4%/year with a doubling time of about 50 years.

g. Carrying Capacity: the maximum population Earth can sustain at a reasonable average living standard for its inhabitants.

II. Understanding population growth
a. Many factors determine population growth:

i. Family size: critical factor

1. LDCs tend to have more children (>2-3)

2. MDCs tend to have less children (<=3)

ii. Age at time of marriage:

1. Younger may have more children

2. Older have less children

iii. Opportunities outside the home for women (usually have less children)

iv. Availability of birth control

v. Availability of a secure retirement
b. Problems related to growth reduction:

i. Creates a “bulge” in the population histogram

1. As this population grows older, it poses several problems:

a. Tax base not present for:
i. Social Security benefits for retired
b. Decreased demand for goods

c. Less need for certain professions (teachers)

d. Greater need for other professions (medical, social, workers, etc.)
c. The Demographic Transition
i. Before 1600s, human population grew very slowly

1. Death rates of children dropped with the improvement of :
a. Medical Care

b. Industrialization

c. Sanitation

d. Food production

e. Knowledge about diseases

2. No longer needed to have several children only to have a few survive

a. Birth rates began to decline

3. Exact causes of Demographic Transitions are not known:

a. Some believe it is associated with industrialization and improved conditions

b. Some believe industrialization is not needed

ii. GRAPH Page 202: Look at it, it is on the test!

1. As a society makes the demographic transition, attitude shift towards children:

a. No longer viewed as cheap labor and care in old age

2. Attitude shifts can be:

a. Social

b. Political

c. Economic

d. Or a combination of these

3. Major wars maybe cause temporary increase in births
a. “Baby Boom” after WWII

d. World Population Trends
i. World Population passed 6 billion in 2000. (October 6th)

ii. Present average growth of 1.4%

iii. Doubling time of 50 years

iv. About 98% of this population growth is in LDCs

v. UN projects a stabilization of world population at 10.2 billion by 2100 IF average replacements level of 2.1 births/woman is obtained by 2035.

vi. Complex human and economic factors may bring about this stabilization
1. Declining importance of children as a family’s labor force

2. Increased cost of raising educating kids

3. Improved social status of women

4. Rising educational attainment and increased employment opportunities for women.

5. Increased urbanization
6. Concern about natural resources and pollution

e. Controlling Growth
i. 2 accepted approaches to controlling the population

1. Economic development: raises the standard of living; alters the economic importance of children and the social status of women.

2. Family Planning: the process by which couples discuss and determine the number AND spacing of their children; based on:
a.  Desire to control the number and spacing of children.
b. A basic understanding or reproductive processes.

c. Availability or reliable birth control

d. Expected economic evolution of the family

i. Not having children until the family can assume both financial and time commitments required by children
3. Problems related to population growth can be reduced

a. Individually:

i. Only have as many children as are affordable and can be taken care of.

ii. Plan early for retirement so family/ society doesn’t have to care for elderly.

b. Collectively (Nations/ Society):

i. Make birth control available

ii. Expand educational and employment opportunities for women.

iii. Raise the standard of living in poorer nations, thus speeding up demographic transition.

