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Background & Aim

In recent years, the demand for subnational population projections has significantly increased. These projections are crucial for policy-making, public health, humanitarian efforts, and development
planning, as they provide detailed population estimates at smaller geographic scales, facilitating more precise future planning. Previously, WorldPop produced subnational population estimates covering
period 2010 to 2020 as part of a Global Demographic data project funded by Gates Foundation. These datasets have been extensively utilized by United Nations agencies, international development
organizations (such as the IMF, USAID, and FCDO), public health organizations (including the CDC and GAVI), national statistics offices, ministries of health, environmental and urban planning
departments, humanitarian organizations, and non-governmental organizations, among others. Due to a high demand for updated projections, a successor project (Global 2) was launched in 2022 to
generate high-resolution subnational population estimates for the period from 2015 to 2030. This initiative involved the creation of a unique dataset by assembling subnational age- and sex-structured
population data along with corresponding administrative boundaries, while simultaneously developing an improved methodology for generating these projections.

Data Collection Subnational population data matched to associated digital boundaries from a variety of different sources, including
Gridded Population of the World (GPW.v4), CityPopulation, UNFPA, and the US Census Bureau, were obtained for
242 countries and territories aiming to provide complete coverage of the global population. Preference was given to
census or population register data, and to age-and-sex specific data at the lowest possible administrative
geography. Where census data wasn’t available, the best quality alternative source of subnational population data
was chosen.

To allow demographic change over time to be captured, data for two time points were obtained for each country,
corresponding in most cases to census from the 2010 and 2020 census rounds, except in a small number of cases
where only one time point could be found. In order to provide estimates that are consistent with numbers used
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To support this global project, we collected data from a total of 242 countries, with a focus
on prioritizing population census and registration data. The most recent census data were
obtained, and for each country, the two latest censuses were used in the analysis. In
instances where census data were not available, alternative data sources, such as official
population estimates, were employed. The data processing phase involved reading and
handling input files, addressing various issues, and extracting relevant information to
organize the data in a structured format.

Following data processing, we standardized the age and sex structures of each dataset using
the Penalized Composite Link Model (PCLM). This standardization step was essential to
ensure consistency and comparability across datasets from different countries. The
standardized data were then used for population projections, employing a novel approach
tailored to subnational projection methods. This approach consists of three models, each

based on the growth of the population share and the total population (see Figure 2): l

e Latest two

censuses
Model 1: Linear projection method which

calculates the share of all change captured by

¢ NO census:
UNWPP 2024 / I((mye — 110) (P

—Py) > 0) each admin unit during the intercensal period.

l : P =1y, ( plum _ R':(UN))

_ Py — Py
Process Census r Vi=_p

e

Model 2: The second model projects the share

of the total population according to an
Census exponential model but with an added

~

1.Model 1 (Linear Model): Calculates the change in population share for each
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2.Model 2 (Exponential Growth Model): Utilizes a non-linear time term to model Standardization parameter determining non-iinearity in ame.
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population share and the total population, considering four scenarios: (1) both population
share, and population increase, (2) both decrease, (3) population increases with an initial

estimate at time s
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overshooting, ensures realistic projections, and aligns the projections with UN constraints. UNWPP age-sex 5: Projection time

by age and sex using Iterative Proportional Fitting (IPF). In this step, the UN World
Population Prospects 2024 (UNWPP2024) age-sex structures were used as margins, and
our data were adjusted accordingly. The final output provides age- and sex-disaggregated

After completing the projection process, we disaggregated the total population projections Quctures as margins. /

subnational population projections for the period from 2015 to 2030. Figure 2: Flow Chart of the project processes and Methodology
Results
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Furthermore, the results are fully
aligned at the national level with
the United Nations World
Population Prospects (UNWPP)
2024 data.
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Figure 4: Heatmap for randomly selected 10 ADM3 region for females aged 20-24, in the period 2015

Figure 3: Population Pyramid for a randomly selected ADM3 region to 2030

for the years 2015, 2020, 2025 and 2030
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