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OVERVIEW

• Three important demographic transitions in human history

• Questions and implications



HUMAN 
LIFE HISTORY

• Humans have very 
different life histories 
from the great apes



LIFE HISTORY AND 
POPULATION GROWTH RATES

Chimpanzees

• One dependent offspring at a time

• Mothers primarily responsible for raising 
offspring

• Reproduction continues throughout the 
lifespan

• Low potential for population 
growth 

Humans

• Multiple dependent offspring at one time

• Cooperative parenting of offspring by 
mothers, fathers, siblings, other relatives

• Menopause curtails reproduction many 
years before senescence

• High potential for population 
growth



CHIMP VS. 
HUMAN 
POPULATION 
GROWTH



THE NEOLITHIC DEMOGRAPHIC TRANSITION

Related to the Neolithic Revolution / 
Agricultural Revolution



THE NEOLITHIC DEMOGRAPHIC TRANSITION

Hunter-Gatherers 

• Pleistocene and Holocene; 
fluctuating climate

• Mobile way of life

• Small group size

• Major causes of death: 
trauma, infection

• Mortality moderately high

• Fertility moderately high

• Population growth very slow

Agriculture

• Holocene; climate stabilization

• Plant and animal domestication

• Shift to sedentary way of life
• Larger group size
• Denser settlement in villages, towns

• Major cause of death:                          
infectious disease 

• Fertility and mortality higher

• Population higher, growth still slow



THE NEOLITHIC DEMOGRAPHIC TRANSITION



PAGE ET AL. (2016) 



THE (MODERN) 
DEMOGRAPHIC 
TRANSITION





KEY CAUSAL MODELS

• Reductions in mortality and other forms of risk

• Changing strategies of parental investment and time allocation under 
industrialization/economic development

• Cultural transmission of low fertility norms

• More competitive marriage markets



CONTRACEPTION

• Contraception viewed as a tool 
(proximate mechanism) used 
strategically depending on context

• Used for delaying, spacing, stopping

• Not always associated with lower 
fertility

• Fertility decline may have driven 
demand for modern contraception

• Question:  What motivates people to 
use contraception to reduce number 
of children?



Shenk, M. K., Towner, M. C., Kress, H. C., & Alam, N. (2013). A model comparison 
approach shows stronger support for economic models of fertility decline. 
Proceedings of the National Academy of Sciences, 110(20), 8045-8050.



MORTALITY & RISK 
MODELS

Fertility declines with:

• Decreases in mortality rates, 
especially reductions in 
infant/child mortality

• Decreasing variance in 
mortality

• Increasing lifespan

• Improvements in nutrition

• Improvements in health care



ECONOMIC & 
INVESTMENT MODELS

Fertility declines with:

• Reductions in child productivity

• Heritable wealth as key resource

• Increasing payoffs to human 
capital in modern labor market 
(self, children)

• Opportunity costs of time, 
particularly for women

• Investment in child quality

• Rising costs of children



CULTURAL TRANSMISSION

Fertility declines with:

• Education campaigns

• Critical mass of low fertility innovators

• Mass media technology

• Changes in social network structure

• Increasing number of high prestige 
adopters of low fertility

• Decreasing interactions with kin, 
increasing interactions with nonkin

[cause or description/correlate of change?]



Kohler, H. P., Behrman, J. R., & Watkins, S. C. (2001). The density of social networks and 
fertility decisions: Evidence from South Nyanza District, Kenya. Demography, 38(1), 43-58.



GENDER, COMPETITION & THE MARRIAGE MARKET

• Increased female autonomy

• Increased bargaining power of women in the household

• Increased search time for a spouse/partner

• Increased risk of single parenthood

• May be especially important in the ‘second demographic 
transition’



COMPARATIVE WORK

• Mortality reduction occurs in most demographic transitions

• Main impetus of decline is economic change

• Cultural transmission may initiate transition in some cases, but it certainly drives fertility 
decline to lower levels in most cases

• Marriage/partner markets influence many transitions, especially to very low fertility

• Multiple causal factors are at play in all demographic transitions



COMPARING ACROSS MODELS

Shenk, M. K., Towner, M. C., Kress, H. C., & Alam, N. (2013). A model comparison 
approach shows stronger support for economic models of fertility decline. 
Proceedings of the National Academy of Sciences, 110(20), 8045-8050.



COMPARING ACROSS MODELS





Colleran, H., & Mace, R. (2015). Social network-and community-level influences on 
contraceptive use: evidence from rural Poland. Proc. R. Soc. B, 282(1807), 20150398.



WORLD POPULATION IS GROWING



BUT POPULATION GROWTH RATES ARE DECLINING



IMPLICATIONS FOR 
POPULATION & ENVIRONMENT

• The economic changes 
associated with fertility 
decline are also associated 
with increased resource use 
and environmental impact

• What policy levers can / 
should we use?

• Should we do anything at all 
about population growth?



IMPLICATIONS FOR 
POPULATION & ENVIRONMENT

• Social competition seems key to 
reducing fertility—but may also be a 
central aspect of our demand for goods 
and thus to environmental depletion. 

Shenk, M. K., Kaplan, H. S., & Hooper, P. L. (2016). 
Status competition, inequality, and fertility: 
implications for the demographic transition. Phil. 
Trans. R. Soc. B, 371(1692), 20150150.



IMPLICATIONS FOR 
POPULATION & ENVIRONMENT

• What does the greater climate 
fluctuation likely to result from climate 
change imply for fertility rates and global 
population?



IMPLICATIONS FOR 
POPULATION & ENVIRONMENT

• What does the greater climate 
fluctuation likely to result from 
climate change imply for the 
demographic and fertility rates?

• Multiple possibilities: 

• Fertility will increase because 
mortality will increase 

• Fertility will plummet dramatically

• Fertility will stay the same but 
competition will make children 
more expensive

Nolin, D. A., & Ziker, J. P. (2016). Reproductive 
responses to economic uncertainty. Human 
Nature, 27(4), 351-371.



QUESTIONS?
DISCUSSION?
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