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Who needs this kind of 
analysis?

• Identity Sciences and Intervention Sciences

• For the long-term future of humanity the number 
and human capital (education and health)

• Achieving SDGs will greatly depend on those 
trends

• Long-term population and human capital are also 
key variables in the assessing to mitigative and 
adaptive capacity to climate change.



Adding Education to Age and Sex:
What is the education/cognition effect?

We have good reasons to assume “functional causality” from 
cognition/education to health, fertility and behavior. 
Education is not just a proxy for SES (Socio-Economic 
Status).

• 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
• Higher income at the individual and household level
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Fertility by Education in Kenya
Empirical (2010) and Assumed (IIASA)



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









Socio-economic challenges
for adaptation
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Shared Socioeconomic Pathways (SSP) Logic

SSP 1:
(Low Challenges)

Sustainability

SSP 3:
(High Challenges)

Fragmentation

SSP 4:
(Adapt. Challenges Dominate)

Inequality

SSP 5:
(Mit. Challenges Dominate)

Conventional
Development

SSP 2:
(Intermediate Challenges) 

Middle of the Road









shown schematically in Figure 6. It is generally characterized as having four separate phases or stages.

Figure 6: The Demographic Transition

Cognition driven
mortality decline:

A: historical (Europe)

B: in LDCs today

Cognition driven fertility 
decline:

C: historical (Europe)

D: in LDCs today

Where does it end in 
highly rational society?

E: Mortality

F: Fertility



Cognition in the Fertility Transition

• Ansley Coale (1974): One of three preconditions for 
lasting fertility decline: “Fertility must be within the 
calculus of conscious choice”

• Philippe Aries (1980): “The great change came when 
husband and wife began to plan their own lives and the 
births of their offspring. They introduced foresight and 
organization where formally there had been only 
automatic unplanned behavior …”.

• Etienne van de Walle (1992): “Numeracy and the 
conceptualization of family size was a necessary 
condition for adopting family limitation”



The demographic (LFT-1), sociological (LFT-2) and economic (LFT-3) mechanisms that 

constitute the LFT-Hypothesis
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Implications for Future Fertility 
by Level of Education

Two main determinants:
- Desired family size (exogenously determined)
- Empowerment to realize desire and overcome 

obstacles, most importantly
A: Avoiding unplanned pregnancies
B: Conflict between career and family
C: Partnership
D: Biological clock  

Empowerment generally increases with education – but 
some of the obstacles may also increase

What is the net outcome of these forces ?









… who will be able to successfully adapt to 
already unavoidable climate change


