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Demography

• Mathematics of Groups of People
• Studies the changing size and composition of 

human populations
• Populations change through

- Births (Fertility)
- Deaths (Mortality)
- Migration

• In the case of multi-dimensional analysis (more 
than age and sex structure), the models also include 
transition rates from one state to another. 
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Adding education to age and sex:
What is the education effect?

We have good reasons to assume “functional causality” from 
education to health and fertility. Education is not just a 
proxy for SES.

Age, sex, and education have all elements of social 
construction as well as physiological elements:

• Every learning experience builds new synapses in our brains 
and makes us “physiologically different” (Eric Kandel)

• Enhancement of cognitive skills 
– change risky behavior
– extend personal planning horizon
– learn from past damage

• Better access to relevant information
• Improvement of health and physical well-being
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Focus on the Human Resource
Base for Sustainable Development

• Human Resources refer to the ability of people 
to help themselves and help others.

• They crucially depend on age, health, 
education, motivation, social networks etc.

• Education is central: Learning from the first 
day to old age (skills and empowerment).

• Formal education (school) is only one aspect 
of this that is fairly easy to measure.



Human Capital = Population x Education ( x Health)

• Education:

• Formal Education

• Measured by age, gender and
• Mean years of schooling
• Distribution by highest educational attainment

formal

informal

quantity
quality
content

Education Flows – schooling - policy variable

Education Stocks – change very slowly due to 
great momentum



Singapore 1985: A society divided into two classes:
* Modern highly educated and wealthy young
* Uneducated and poor elderly































Adding education to age and sex in 
population analysis

Education is the most important source of observable 
population heterogeneity after age and sex. 

This matters because:
• Almost universally during demographic transition more 

educated women have fewer children, have lower child 
mortality, and more educated adults live longer. 
Changing education composition changes population 
forecasts.

• Education is a crucial determinant of individual 
empowerment and human capital, is a key driver of 
socio-economic development (public health, economic 
growth, quality of institutions and democracy, and 
adaptive capacity to climate change).



Oxford University Press

2014
1056 pages,

26 lead authors,
46 contributing authors,
550 expert assessments,

191 country tables



IIASA Medium 
Scenarium
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Fertility by Education in Kenya
Empirical (2010) and Assumed



Assuming identical education-specific 
fertility trends different education 
scenarios make a difference of more 
than 1 billion people by 2050.
• CEN gives the world population trend 

according to the most pessimistic 
scenario assuming that no new schools 
will be built

• FT gives the most optimistic scenario 
assuming that countries can achieve the 
rapid education expansion that South 
Korea achieved
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India: Alternative Population and Human Capital 
Scenarios
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Education and Health: Austria 2007: Proportion of 
women with strong disability for activities of daily life 
(Daly)
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2015: Sustainable Development Goal 4:

…. quality primary and secondary education 
for all girls and boys …. .

(all IIASA)



Education is a key factor in
enhancing democracy



Special Issue in Ecology & Society :
Education and Differential Vulnerability to 
Natural Disasters

Pre-disaster Disaster 
event

1. Various types of outcomes investigated 

Post-
disaster

 Risk awareness 
and 
understanding

 Disaster 
preparedness

 Living in low-
risk areas

 Understanding 
of warning 
messages

 Evacuation

 Impacts
mortality, morbidity 
lost of livestock, 
damage to house
 Coping strategies
consumption 
migration, income 
diversification
 Long-term
Post-traumatic stress



Source: Total number of deaths (1980 – 2010) is from the Emergency Events Database (EM-DAT) at the 
Centre for Research on the Epidemiology of Disasters (CRED). 
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Forecasting Societies‘ Adaptive Capacities to Climate Change



Socio-economic challenges
for adaptation
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World - Population by Age, Sex and Educational Attainment in 1970
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World - Population by Age, Sex and Educational Attainment in 2010 - Global Education Trend - Scenario
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World - Population by Age, Sex and Educational Attainment in 2050 - Global Education Trend - Scenario
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