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World Population from the year 1000 to 2100 
 

Source of historical data:  

UN 2001 
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Probabilistic world population projections: 
Lutz, Sanderson & Scherbov (IIASA) 

 

Nature (1998): Doubling of world population unlikely 

Nature (2001): The end of world population growth 

Nature (2008): The coming acceleration of global 

  population ageing 





Adding education to age and sex 

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). 



Education as a Demographic Dimension: 

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 



Human Capital  

= POP x Education x Health 

• Education: formal – informal 

   quantity – quality – content  

 

• Focus on Quantity of Formal Education: 

 

• Education Flows – Policy variable 

 

• Education Stocks  - Change very slowly due to great 
momentum 

– Mean years of schooling 

– Distribution by highest educational attainment 

– Skills: Functional literacy (IALS, LAMP) 



Singapore 1985: A society divided into two 

classes: 

* Modern highly educated and wealthy young 

* Uneducated and poor elderly 
 















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 







   

2015: Sustainable Development Goal 4: 

 

 …. quality primary and secondary 

education  

  for all girls and boys …. . 

(all IIASA) 



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 



Oxford University 

Press 

2014 
1056 pages, 

26 lead authors, 

46 contributing authors, 

550 expert assessments, 

191 country tables 











Bill Clark on Sustainability Science 

at IIASA Conference 2012 



 
What should be the indicator for “W”  

and the sustainability criteria ? 

• Different people have different values and preferences 

and views about what is desirable. 

• Does this mean that there cannot be any broadly agreed 

criteria of what is a desirable development and what is 

to be avoided? Is complete relativism the only option?  

• Alternatively, one can confine the criteria to the basics: 

Survival, i.e. being alive, is undisputably a basic 

prerequisite for enjoying any quality of life. 

• But mere survival is mostly not considered enough. For 

this reason I propose an indicator called Empowered 

Life Years (ELY). 

 

 



Possible survival and empowerment based 

indicator:  

ELY (Empowered Life Years) 

• Healthy life expectancy 

• Literate life expectancy  

• Out-of-poverty life expectancy 

• Happy life expectancy 

 

….. or a combination of them 

 



Literate Life Expectancy: Years a person is 

expected to be alive and able to read. 

Example of men in rural Egypt 1986 





Possible criterion: Indicator should not 

decline over time in any sub-population. 

 
This is work in progress. 

 

 The choice of  sustainability indicator will also 

depend on the ability to model the feed-backs 

from changes in the rest of the system onto 

the indicator. 

 

The choice will also have to be discussed at 

different levels including stake holders. 


