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Past Global Population and Human Capital 
Projection Model

 1970-2000 (Reconstruction); Lutz, Goujon, KC, and Sanderson, 2007
 2000-2050 KC, Barakat, Goujon, Skirbekk, Sanderson, and Lutz, 2010
 2010-2100 KC et al. (Data and Methods/SSPs) – WIC2013 in Lutz,  Butz and KC, 

(eds.) 2014
 2015-2100 KC et al. (Data and Methods) – WIC2018 in Lutz, Goujon, KC, 

Stonawski, & Stilianakis (eds.), 2018
 1950-2015 Speringer, Goujon, KC, et al, 2019
 KC et al. – WIC2023 [https://doi.org/10.5281/zenodo.7767425]
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Why Update?
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 5-year period (WIC2013, WIC2018, WIC2023)

 Initial Population structure
 Fertility
 Mortality
 Migration
 Education Attainment Transitions
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Mortality
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Update Summary

 Updated with UN’s WPP2022 (Population, Fertility, and Mortality), UN’s 
International Migration Stock 2020 data and Abel and Cohen (2022), DHS, 
NSOs, etc.

 Keeping long term assumptions mostly intact + COVID19
 Refined education distribution and transitions and updated baseline data for 

23 countries
 Mortality Differential by education
 Fertility Differential by education
 Added education-specific bilateral migration flows [NEW] + Ukraine
 Re-modelled
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Demographic Scenarios for SSPs (2013)
Country 
Groupings Fertility Mortality Migration Education

SSP1
Rapid 
Development

HiFert Low Low Medium High (FT-GET)
LoFert Low Low Medium High (FT-GET)
Rich-OECD Medium Low Medium High (FT-GET)

SSP2
Medium

HiFert Medium Medium Medium Medium (GET)
LoFert Medium Medium Medium Medium (GET)
Rich-OECD Medium Medium Medium Medium (GET)

SSP3
Stalled 
Development

HiFert High High Low Low (CER)
LoFert High High Low Low (CER)
Rich-OECD Low High Low Low (CER)

SSP4
Inequality

HiFert High High Medium CER-10%/GET
LoFert Low Medium Medium CER-10%/GET
Rich-OECD Low Medium Medium CER/CER-20%

SSP5
Conventional 
Development

HiFert Low Low High High (FT-GET)
LoFert Low Low High High (FT-GET)
Rich-OECD High Low High High (FT-GET)

Sour



Shared Socioeconomic Pathways (SSPs) for Climate 
Change research community (KC and Lutz, 2014)
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SSP 1
Rapid 

Development

SSP 2 SSP 3
Stalled 

Development

SSP 4
Inequality

SSP 5
Conventional
Development

Country Groupings
HFert LoFert HFert LoFert HFert LoFert

Population

Fertility Low Low10 Med High High Low Low Low10

Mortality Low Med High High Med Low

Migration Med Med Low Med High

Education High (SDG-GET) Med (GET) Low (CER) CER-10%/GET High (SDG-GET)



Global Population – Various Scenarios
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Age Sex structure - 2100
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Releases

 WIC Data Explorer (indicators with graphs and tables + R-package wcde2023 
to download the data) 
 http://dataexplorer.wittgensteincentre.org/wcde-v3/ [Finalizing last bits]

 4 Technical IIASA working papers [1Main, 2Migration; Forthcoming: 3Mortality, 
& 4Fertility]

 Zenodo Release V13 (input and output data including all calc. steps) 
https://zenodo.org/records/10618931
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Next

 Back projection (1950-2015) – Ongoing (phase I of 2 completed – 2 more 
months)

 Open for collaboration
 Running alternative scenarios –

0mig_SSP2/dblmig_SSP2/CER_SSP2/SDG+_SSP2; projection until 2500
 Integrating projections with other models (feedback)
 Impact of climate change (e.g. Migration) 
 Air pollution on mortality

 Sub-national SSPs
 India – 35 states by urban/rural (age, sex, and education) [Forthcoming]

19



Conclusion
• Update – new features and corrections (COVID – Syrian – Ukraine crisis)
• Multidimensional population and human capital model as a melting pot of 

demography
• Projection is an outcome of a scenario – therefore, projection cannot be 

wrong – projection is not a forecast
• How you generate scenario defines the quality of a projection
• Our attempt is to define a medium scenario as a forecast, which itself is 

dynamic as it also depends on forces (e.g. climate change) that we cannot 
predict with comfortable degree of certainty

• Population heterogeneity such as education helps refine our assumptions –
but in due time new sources of population heterogeneity might emerge

• Sub-national (urban-rural; degree of urbanization)
• More country-specific analysis need to feed in the global model
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