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These notes correspond with pages 160-183 in the IB ESS Course Companion (2009).

3.1.1 Describe the nature and explain the implications of exponential growth in human populations.

A. demographics is the study of the dynamics of population change (ESS Course Companion, p. 166)
B. arithmetic growth is a steady change in population numbers due to addition, with equal changes in population over equal increments in time (i.e. 2+2+2+2+2+2+2... and so on)
C. exponential growth on the other hand involves rapid growth due to multiplication, so that in later time periods populations grow extremely fast (i.e. 2, 4, 8, 16, 32, 64, 128, 256, etc.). Exponential growth accurately describes changes in the human population.
D. Download and read “Population Dynamics.doc” (from the ESS Topic 3 page of the website) and complete the attached activities.
3.1.2 Calculate and explain, from given data, the values of crude birth rate, crude death rate, fertility, doubling time and natural increase rate.

E. Crude birth rate (CBR) - Annual number of births per 1,000 population (source:  www.developmenteducation.ie/glossary/ ); it can be expressed as a percentage of the total population
F. Crude death rate (CDR) - Annual number of deaths per 1,000 population 
G. fertility - number of children born to a woman during her lifetime; based on statistical averages for a country 
H. doubling time - 
1. number of years it would take a population to double at its current growth rate
2. the doubling time for any human population is equal to 70 divided by the natural increase rate
3. calculated by the formula doubling time = 70/NIR


ex: 1% NIR → 70 years doubling time; 2% NIR → 35 years doubling time

I. natural increase rate (NIR) - 
1. the difference between the crude birth rate and the crude death rate. 
2. excludes the effects of migration!
3. calculated by the formula NIR = (CBR - CDR) / 10
J. Definitions source: OECD Glossary of Statistical Terms (http://stats.oecd.org/glossary/). This is a helpful site for population dynamics - check it out.
K. Read pages 165 - 170 in the IBO ESS Course Companion and complete the 'to-do' activities on pages 168, 170, and 171. We will do this in class.
3.1.3 Analyze age/sex pyramids and diagrams showing demographic transition models.

A. MEDC’s and LEDC’s 
1. We often hear about “1st-world” versus “3rd-world” standards of living, but since there is only one world, we should more appropriately refer to “more economically developed countries (MEDCs)” and “less economically developed countries (LEDCs)”. Sometimes these will be abbreviated further as MDCs (more developed countries) and LDCs (less developed countries).
2. Table 3.1 - Characteristics of MEDCs and LEDCs
	MEDC’s
	LEDC’s

	· industrialized
	· little or no industry

	· high GDP (gross domestic product)
	· low GDP

	· relatively rich population
	· provide raw materials but few processed or manufactured goods

	· access to education and health care
	· limited access to education and health care

	· high resource use per capita
	· fewer resources consumed per person

	· low population growth rates
	· most have high population growth rates



What might explain the trends evident in Table 3.1? Justify your answer.

A. Demographic Transition Model 
1. 4 stages:
	Stage
	early expansive
	late

expansive
	stationary
	contractive

	birth rate
	high
	high
	declining
	low

	death rate
	high
	moderate/high
	low
	low

	life expectancy
	short
	medium
	long
	long

	pop’l growth
	very fast
	slowing
	stable
	shrinking


2. Four basic population pyramid shapes correspond with the stages:
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f good websites for learning about the demographic transition model:
a) http://geographyfieldwork.com/DemographicTransition.htm 
b) http://www.geography.learnontheinternet.co.uk/topics/popn1.html 
3.1.4 Discuss the use of models in predicting the growth of human populations.

A. computer simulations: 
1. like climate models, they can be highly accurate if they include all the variables
2. is it possible to include all the variables?
3. what about unforeseen events (i.e. natural disaster, terrorist strike, warfare)?
4. theoretically able to insert events and see the consequences, but do people always behave rationally?
B. statistical and/or demographic tables
1. include actual field measurements
2. based on past trends, so tend to reflect reality on the ground
3. do past trends always accurately predict future trends?
4. how large/representative are the sample populations?
C. age/sex pyramids (see above)
1. like statistical tables, based on actual measurements and past data
2. can predict broad trends, but not as precise as computer models
D. population curves
1. mathematical extrapolation from graphs based on real data
2. similar to computer models, but less complex
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