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Fig. 1a. Health and education in the world, 1800-2025
Life expectancy at birth
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Interpretation. Life expectancy increased from an average of 26 years in the world in 1800 to 73 years in 2025. Life expectancy for those living 
to age 1 rose from 32 years to 74 years (because infant mortality before age 1 decreased from 20% in 1800 to less than 1% in 2025). The 
literacy rate for the 15-year-olds-and-over rose from 12% to 86%. University enrolment for the 18-to-24-year-olds rose from less than 1% to 
37%. The proportion of university graduates for the 25-year-olds-and-over rise from less than 1% to 17%. Sources and series: wid.worldet 
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Fig. 1b. Health and education in the world, 1800-2100
Life expectancy at birth
(all births combined)
Life expectancy at birth
(individuals reaching one-year)
Literacy rate (%)
(15-year-old +)
University enrolment (%)
(18-to-24-year-old)
University graduates (%)
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Interpretation. Assuming that past trends continue in the future, life expectancy could reach about 85 years worldwide by 2100, while literacy
rates, university enrolments rates & proportions of university graduates could reach 95% or more. As time passes & quantitative improvements 
continue, the key question will increasingly become the quality of health care and education provision. Sources and series: wid.worldet 
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Interpretation. The World Human Capital Expenditure Database (WHCE) provides data series for 57 core territories 
(48 main countries + 9 residual regions, which we define using fixed 2025 borders) covering the entire world over the 
1800-2025 period. The database includes series on public expenditure and revenue and their components, expressed 
as % of GDP. It also includes series on private education & health expenditure and age-adjusted education and health 
expenditure. Over the recent decades (1980-2025), we provide similar series for 216 core countries and jurisdictions 
(168 of which define the 9 residual regions), again with fixed 2025 borders, and with additional decompositions (e.g. 
for primary, secondary and tertiary education). All series are also available and will be regularly updated in the World 
Inequality Database (wid.world). 

Table 1. The World Human Capital Expenditure Database (WHCE): Geographical Coverage          
(57 core territories = 48 main countries + 9 residual regions)
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Fig. 2. Total Public Expenditure by World Region, 1800-2025 

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Total public expenditure rose from about 3% of global GDP in 1800 to about 31% in 2025, with large regional variations. 
Total public expenditure includes all expenditures by all public administrations (including central and local government, social security funds, 
etc.), except interest payments (and except exceptional expenditure during world wars). Sources and series: wid.worldet 
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Fig. 3. The rise of the global social State, 1800-2025 

Other expenditure (economic affairs etc.)
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Military personnel and equipment
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Interpretation. In 2025, total public expenditure amounts to about 31% of global GDP (PPP), including about 2% for military expenditure, 6% for
general public services (justice, police, general administration, roads, etc.), 5% for education, 5% for health, 3% for research, 
culture/recreation/religion, community services (water, light, etc.), environmental protection (waste, biodiversity, etc.), 8% for social protection 
(old-age pensions, unemployment, family benefits, maternity, sick-leave, safety nets, etc.) and 2% for other expenditures (economic affairs 
excluding roads and basic infrastructures included in general public services).  Sources and series: wid.world
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Fig. 4a. The rise of the social State: Europe
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Interpretation. In 2025, total public expenditure amounts to about 44% of GDP in Europe, including about 2% for military expenditure, 6% for 
general public services (justice, police, general administration, roads, etc.), 5% for education, 8% for health, 3% for research, 
culture/recreation/religion, community services (water, light, etc.), environmental protection (waste, biodiversity, etc.), 17% for social protection 
(old-age pensions, unemployment, family benefits, maternity, sick-leave, safety nets, etc.) and 3% for other expenditures (economic affairs 
excluding roads and basic infrastructures included in general public services).  Sources and series: wid.world
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Fig. 4b. The (limited) rise of the social State: Subsaharan Africa

Other expenditure (economic affairs etc.)
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Health (health insurance, hospitals, etc.)
Education (primary, secondary, tertiary)
Justice, police, administration, roads, etc.
Military personnel and equipment
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Interpretation. In 2025, total public expenditure amounts to about 17% of GDP in Subsaharan, including about 1% for military expenditure, 4% 
for general public services (justice, police, general administration, roads, etc.), 4% for education, 2% for health, 2% for research, 
culture/recreation/religion, community services (water, light, etc.), environmental protection (waste, biodiversity, etc.), 2% for social protection 
(old-age pensions, unemployment, family benefits, maternity, sick-leave, safety nets, etc.) and 2% for other expenditures (economic affairs 
excluding roads and basic infrastructures included in general public services).  Sources and series: wid.world
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Fig. 5a. Public Education & Health Expenditure, 1800-2025 

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Public education and health expenditure rose from less than 1% of GDP before 1900 to about 9% of GDP in 2025 at the 
global level, with large regional variations (from about 5-6% of GDP in South & South East Asia and Subsaharan Africa to 11-14% of GDP 
in Europe and North America/Oceania).   Sources and series: wid.worldet 
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Fig. 5b. Public Education Expenditure, 1800-2025 

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Public education expenditure rose from less 1% of GDP before 1900 to about 4-4.5% of GDP at the global level in 2025, with 
surprisingly similar levels in many world regions, including Europe and Subsaharan Africa. However the share of school-age population in 
total population varies widely across regions (e.g. it is more than 2.5 times as large in SSAF than in Europe). It is therefore critical to look at 
age-corrected education expenditures in order to make meaningful comparisons. Sources and series: wid.worldet 
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Fig. 5c. Public Health Expenditure, 1800-2025 

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Public health expenditure was less than 0.5% before 1900 and is about 5% of GDP in 2025, with enormous variations across 
world regions, from 1-2% of GDP in South & South-East Asia and Subsaharan Africa to 7-8% of GDP in Europe and North America/Oceania. 
These very large gaps are partly due to different age structures (with a much larger old-age population share in richer countries). Like for 
education, one needs to analyze age-corrected health expenditure in order to make proper comparisons. Sources and series: wid.worldet 
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Fig. 6a. Share of School-Age (0-24) Population, 1800-2025 

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. The share of school-age population (0-to-24 year-old) varies enormously across world regions in 2025, from 23% in East 
Asia and 25% in Europe to 64% in Subsaharan Africa. Given that most of education expenditures are devoted to this age group, it is critical 
to include some age adjustement in order to evaluate the impact of education expenditure. 
Sources and series: see wid.world
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Fig. 6b. Share of Old-Age (65+) Population, 1800-2025

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. The share of old-age population (65-year-old-and-over) varies enormously across world regions in 2025, from 3% in 
Subsaharan Africa to 22% in Europe. Given that the per capita health expenditure received by this age group is substantially larger than 
that received by indiviuals aged 0-to-64 (on average about 3 times larger in recent decades), it is critical to include some age adjustement 
in order to evaluate the impact of health expenditure. Sources and series: see wid.world
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Fig. 7a. Age-Ajusted Public Education & Health Expenditure 

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Total age-adjusted public education and health expenditure has increased from less than 1% of GDP before 1900 to 9% of 
GDP in 2025 at the global level, with very large gaps between regions, from 4% of GDP in South & South-East Asia and Subsaharan Africa to 
12-13% in Europe and North America/Oceania. The gaps are somewhat larger after age adjustement, as the unequalizing impact of education 
adjustment more than counterbalances the equalizing impact of health adjustment (especially for SSAF). Sources and series: wid.worldet 
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Fig. 7b. Age-Adjusted Public Education Expenditure

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Adjusting for the age structure, i.e. assuming that the share of school-age population (0-to-24-year-old) is equal to 25% in 
all countries-years (≈ Europe 2025) and keeping the same per-school-age-individual expenditure as in observed country-year, we find that 
public education expenditure varies from about 2% of GDP in Subsaharan Africa and South & South-East Asia to about 4.5% of GDP in 
Europe and North America/Oceania. Sources and series: wid.worldet 
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Fig. 7c. Age-Adjusted Public Health Expenditure 

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Adjusting for the age structure, i.e. assuming that the share of old-age population (65-year-old+) is equal to 25% in all 
countries (≈Europe 2030) and taking into account that average per capita health expenditure is on average about 3 times larger for old-
age individuals than for the rest of the population, we find that public health expenditure varies from about 2% of GDP in Subsaharan 
Africa and South & South-East Asia to about 8-9% of GDP in Europe and North America/Oceania. Sources and series: wid.worldet 
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Fig. 8a. Global Inequality of Opportunities: Education (2025) 

Sub-Saharan Africa South & South-East Asia
Middle East/ North Africa World
Latin America Russia/ Central Asia
East Asia Europe
North America/ Oceania

Interpretation. In 2025, average public education expenditure per school-age individual (0-to-24-year-old) varies enormously across world 
regions, from 220€ in Subsaharan Africa to 9025€ in North America/Oceania (PPP € 2025), i.e. a gap of almost1 to 50. If we were using 
MERs (maket exchange rates) rather than PPPs (purchasing power parities), the gaps would be 2-3 times larger.  Sources & series: wid.world
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Fig. 8b. Global Inequality of Opportunities: Education (2025) 

Europe/North America/ Oceania
East Asia
Latin America/ MENA/ RUCA
Sub-Saharan Africa/South & South-East Asia

Interpretation. In 2025, Europe and North America/Oceania host 8% of the world school-age population (0-to-24-year-old) and benefit from 
40% of the world public education expenditure (measured in PPP € 2025). In contrast, Subsaharan Africa and South & South-East Asia host 
60% of the global school-age population and benefit from 16% of the global education expenditure.  Sources & series: wid.world
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Fig. 8c. The Persistent Education Gap Between South & North 

Latin America Middle East/North Africa

Subsaharan Africa East Asia

South/South-East Asia

Interpretation. Except in early 19th century (when education expendiure was very small everywhere), average public education expenditure 
per school-age individual (0-to-24-year-old) has always been much smaller in most world regions as compared to Europe/North America 
Oceania average (PPP). The situation improved in East Asia in recent decades, but the gap remains very large for Subsaharan Africa (with 
average expenditure equal to 3% of Europe/NAOC average in 2025) and South/South-East Asia (7% ). Sources and series: wid.worldet 
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Fig. 9a. Global Inequality of Opportunities: Health (2025) 

Sub-Saharan Africa South & South-East Asia
Middle East/ North Africa World
Latin America Russia/ Central Asia
East Asia Europe
North America/ Oceania

Interpretation. In 2025, average public health expenditure per individual aged 0-to-64-year-old) (assuming that older individuals receive 3 
times this amount) varies enormously across world regions, from 50€ in Subsaharan Africa to 3 198€ in North America/Oceania (PPP €
2025), i.e. a gap of about 1 to 60. If we were using MERs (maket exchange rates) rather than PPPs (purchasing power parities), the gaps 
would be 2-3 times larger. The gaps would also be also larger in the absence of an age correction.  Sources & series: wid.world
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Fig. 9b. Global Inequality of Opportunities: Health (2025) 
Europe/North America/ Oceania
East Asia
Latin America/ MENA/ RUCA
Sub-Saharan Africa/South & South-East Asia

Interpretation. In 2025, Europe and North America/Oceania host 23% of the world old-age population (65-year-old +) and benefit from 55% 
of the world public health expenditure (measured in PPP € 2025). In contrast, Subsaharan Africa and South & South-East Asia host 27% of 
the global old-age population and benefit from 7% of the global health expenditure.  Sources & series: wid.world
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Fig. 9c. The Persistent Health Gap Between South & North
Latin America Middle East/North Africa

Subsaharan Africa East Asia

South/South-East Asia

Interpretation. Average public health expenditure per capita (0-to-64-year-old) (assuming older individuals receive 3 times this level) has 
always been much smaller in most world regions as compared to the Europe/North America/Oceania averag (PPP). The situation has 
improved in East Asia in recent decades (and the gap has always been smaller in Latin America and MENA), but the gap remains enormous 
for Subsaharan Africa (2% of Europe-NAOC average in 2025) and South/South-East Asia (5%). Sources and series: wid.worldet 
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Fig. 10a. The Cost of Equal Opportunity in Education & Health

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Assume that we raise per capita (age-adjusted) education and health expenditure to the same level as Europe/NAOC 
average (in PPP terms) in all countries where it is lower. In 2025, the cost would be 32% of world GDP, including 12% for South & South-
East Asia, 5% in East Asia and 8% for Subsaharan Africa. The cost would have been much lower in the 19th century or in the early 20th

century (as health expenditure was relatively lower at the time). Sources and series: wid.worldet 
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Fig. 10b. The Cost of Equal Opportunity in Education

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Assume that we raise average education expenditure per school-age individual (0-24) to the same level as Europe/NAOC 
average (in PPP terms) in all countries where it is lower. In 2025, the cost would be 16% of world GDP, including 7% for South & South-East 
Asia and 5% for Subsaharan Africa. The cost would have been much lower in the 19th century or in the early  20 th century (as education 
expenditure was relatively lower at the time) and might have allowed for faster productivity convergence. Sources and series: wid.worldet 
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Fig. 10c. The Cost of Equal Opportunity in Health

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Assume that we raise average health expenditure per capita (0-to-64-year-old) to the same level as Europe/NAOC average 
(in PPP terms) in all countries where it is lower. In 2025, the cost would be 15% of world GDP, including 6% for South & South-East Asia, 
3% in East Asia and 3% for Subsaharan Africa. The cost would have been much lower in the 19th century or in the early 20th century (as 
health expenditure was relatively lower at the time). Sources and series: wid.worldet 
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Fig. 11a. Private Education and Health Expenditure

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Private education and health expenditure has increased substantially in recent decades and represents about 4.5% of 
GDP at the global level in 2025, with enormous variations across world regions, from about 9% in North America/Oceania to 6% in Latin 
America, 4% in South & South-East Asia and Subsaharan Africa and 3% in Europe, East Asia, Russia/Central Asia and Middle 
East/North Africa.  Sources and series: wid.worldet 
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Fig. 11b. Private Education Expenditure, 1800-2025 
Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Private education expenditure has increased substantially in recent decades, particularly in North America/Oceania, South 
& South East Asia, Subsaharan Africa and Latin America. At the global level, they represent 1.3% of GDP in 2025, i.e. about 24% of total 
public + private education expenditure (5.3% of GDP). Sources and series: wid.worldet 
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Fig. 11c. Private Health Expenditure, 1800-2025 
Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Private health expenditure has increased substantially in recent decades in North America/Oceania, and to allesser extent 
in Latin America. At the global level, they represent 3.1% of GDP in 2025, i.e. about 40% of total public + private education expenditure 
(7.8% of GDP). Sources and series: wid.worldet 
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Fig. 12a. Age-Adjusted Public + Private Education & Health Expenditure 

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Total age-adjusted public and private education and health expenditure has increased from less than 1% of GDP before 1900 
to about 14% of GDP in 2025 at the global level, with large gaps between regions, from  about 8% of GDP in South & South-East Asia and 
Subsaharan Africa to about 23% in North America/Oceania. Sources and series: wid.worldet 
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Fig. 12b. Age-Adjusted Public + Private Education Expenditure

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Total age-adjusted public and private education expenditure has increased from less than 1% of GDP before 1900 to about 
4.5% of GDP in 2025 at the global level, with large gaps between regions, from  about 2.5% of GDP in South & South-East Asia and
Subsaharan Africa to about 6-6.5% in North America/Oceania. Sources and series: wid.worldet 
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Fig. 12c. Age-Adjusted Public + Private Health Expenditure 

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Total age-adjusted public and private health expenditure has increased from less than 1% of GDP before 1900 to about 9% 
of GDP in 2025 at the global level, with large gaps between regions, from about 4-5% of GDP in South & South-East Asia and Subsaharan 
Africa to about 16% in North America/Oceania. Sources and series: wid.worldet 



500

1 000

2 000

4 000

8 000

16 000

32 000

64 000

1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020

An
nu

al
 p

er
 c

ap
ita

 g
ro

ss
 d

om
es

tic
 p

ro
du

ct
 (2

02
5 

PP
P 

€)

Fig. 13. Per Capita GDP by World Region, 1800-2025
Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Expressed in 2025 PPP €, annual per capita gross domestic product (GDP) rose from about 900€ in 1800 to 16 000€ in 
2025 at the global level. I.e. it was multiplied by about 18, which corresponds to average annual real growth rate of 1,3% per year, with large 
variations over time and across regions. In 2025, per capita GDP varies between about 3 000€ on average in Subsaharan Africa and about 
40 000-50 000€ in Europe and North America/Oceania (i.e. a gap from 1 to 15). Sources and series: see wid.world
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Fig. 14a. Hourly Productivity by World Region, 1800-2025

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

2025: average productivity 
= 16€/hour (from 4€ in 
Subsaharan Africa to 55-
60€ in USA, Germany, 
France, Sweden, etc.)

Interpretation. Expressed in 2025 PPP €, hourly productivity (as defined by net domestic product by economic labour hour) rose from 
about 0.7€ in 1800 to 16€ in 2025 at the global level. I.e. it was multiplied by about 24, which corresponds to average annual real growth 
rate of 1,4% per year, with large variations over time and across regions. Sources and series: see wid.world
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Fig. 14b. Hourly Productivity by Country, 1800-2025

Denmark Sweden
USA Germany
Britain France
Brasil China
India World

Interpretation. Between 1800 and 1900, Britain was the country in the world with the highest productivity (NDP per work hour), before being
replaced by the USA between 1900 and 1970. Since 1970, Europe's highest productivity countries (incl. Denmark, Sweden, Germany, 
France, Britain) are on par with the USA (around 55-60€/hour, vs 16€ for world average and 7€ in India) . Sources and series: see wid.world
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Fig. 15a. Hourly Productivity by World Region, 1800-2025

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. The inequality in hourly productivity (net domestic product per work hour) between world regions rose between 1800 and 1950
and has started to decline since 1950-1960, but with large geographical variations. In 2025, productivity is close to world average in East Asia 
but only 50% of world average in South & South-East Asia and 25% of world average in Subsaharan Africa. Sources and series: see wid.world
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Fig. 15b. Hourly Productivity by Country, 1800-2025

Denmark Sweden USA Germany Britain

France Brasil China India World

Interpretation. Between 1800 and 1900, Britain was the country in the world with the highest productivity (NDP per work hour), before being
replaced by the USA between 1900 and 1970. Since 1970, Europe's highest productivity countries (incl. Denmark, Sweden, Germany, 
France, Britain) are on par with the USA (around 400% of world average, vs less than 50% in India) . Sources and series: see wid.world



Annual real growth 
rate of productivity 

(hourly NDP)                 
1800-2025 1800-1910 1910-1950 1950-1990 1990-2025

East Asia 1.6% 0.2% 0.7% 3.6% 4.6%

Europe 1.7% 1.0% 1.7% 3.7% 1.4%

Latin America 1.3% 1.2% 1.7% 2.0% 0.6%

Middle East/           
North Africa 1.5% 1.1% 1.4% 3.0% 1.4%

North America/ 
Oceania 1.7% 1.6% 2.1% 1.8% 1.6%

Russia/              
Central Asia 1.7% 0.4% 3.9% 3.1% 1.4%

South/South-East 
Asia 1.1% 0.5% 0.4% 1.8% 3.2%

Sub Saharan           
Africa 0.9% 0.4% 2.4% 0.6% 1.1%

World 1.4% 0.9% 1.7% 2.2% 1.8%

Table 2. Productivity Growth by World Regions (1800-2025)

Interpretation. Productivity (as defined by net domestic product per hour of economic labour) has 
been multiplied by about 24 at the global level between 1800 and 2025 (from about 0.7€/h in 1800 to 
about 16€/h in 2025) (PPP 2025 €). This corresponds to an average annual real growth rate of 1.4%. 
Productivity growth has increased from 0.9% over the 1800-1910 period to 1.6% over 1910-1950 and 
2.3% and 1.8% over 1950-1990 and 1990-2025. Sources and series: wid.world



Total Public Expenditure (% GDP)   
(averages over previous 20 years) 13.328*** 0.032***

(s.e.) (0.751) (0.011)
Incl. Basic Public Services (Justice, 
Police, Administration, Roads, etc.) 17.303*** 0.039***

(s.e.) (0.936) (0.014)
Incl. Military Expenditure -4.020 -0.014

(s.e.) (3.298) (0.038)
R2 0.34 0.37 0.01 0.01

N.obs 627 627 627 627

Table 3. State Capacity and the Early Productivity Gap, 1800-1840
Hourly Productivity 1800-1820         

(net domestic product per work hour) 
(20-year-averages) (log)

Annual Growth Rate of Hourly 
Productivity 1800-1840                   

(computed over previous 20 years)

Interpretation. In 1800-1820, countries with higher state capacity (as proxied by total public expenditure) also have higher productivity. 
A rise in public expenditure by 1% of GDP is associated with a 13.3% rise in GDP. Given that public expenditure varies at the time from 
1-2% of GDP in the poorest world regions to about 7% in Europe, this implies that the state capacity gap can explain as much as 60-
80% of the productivity gap (about 1 to 2 at the time). Higher state capacity is also associated to higher growth rates over the 1800-1840 
period. Both effects seem to be driven by basic public services rather than by military expenditure.  



       Total Public Expenditure (% GDP)           
(averages over previous 20 years) 0.054*** 0.048***

(s.e.) (0.001) (0.001)
Incl. Human & Social Expenditure 0.113*** 0.053*** 0.046***

(s.e.) (0.006) (0.006) (0.006)
Incl. Military Expenditure 0.029** -0.047*** 0.006

(s.e.) (0.012) (0.011) (0.011)
Incl. Social Protection Expenditure -0.037*** 0.006 -0.021**

(s.e.) (0.006) (0.006) (0.008)
Incl. Other Expenditure -0.001 0.009 -0.014

(s.e.) (0.015) (0.016) (0.014)
Country Fixed Effects NO YES YES YES YES
Capital-Output Ratio NO YES YES YES YES
Period Fixed Effects NO NO NO YES YES

Region x Period Fixed Effects NO NO NO NO YES
Countries Covered ALL ALL ALL ALL ALL

R2 0.14 0.21 0.23 0.33 0.53
N.obs 10602 10602 10602 10602 10602

Table 4. The Impact of Human & Social Capital Expenditure on Productivity Growth, 1800-2025

Annual Growth Rate of Hourly Productivity  (net domestic product per work hour)                
(computed over previous 20 years)

Interpretation.  Over the 1800-2025 period, countries with higher public expenditure also have higher productivity growth. When public expenditure rises by 1% 
of GDP (e.g. from 10% to 11% of GDP), annual productivity growth increases by about 0.05% (e.g. from 1% to 1.05% per year). The effect is driven by human & 
social capital expenditure, including basic public services (justice, police, administration, roads, etc.), public human capital expenditure (education, health), and 
other human & social capital expenditure (research, culture, community, environment, etc.). It also holds after the inclusion of country fixed effects, capital-output 
ratio and region x period fixed effects (8 world regions interact 6 periods: 1800-1840, 1840-1880, 1880-1910, 1910-1950, 1950-1990, 1990-2025). Other 
categories of public expenditure have no robust significant impact on productivity growth.



Total Human Capital 
Expenditure (% GDP)    

(averages over previous 20 years) 
0.099*** 0.086*** 0.166***

(s.e.) (0.004) (0.004) (0.005)
Incl. Education 0.244***

(s.e.) (0.019)
Incl. Health 0.040***

(s.e.) (0.008)
Incl. Public Expenditure 0.159***

(s.e.) (0.006)
Incl. Private Expenditure 0.017*

(s.e.) (0.010)
Incl. Public Education 0.420*** 0.336*** 0.850*** 0.155***

(s.e.) (0.013) (0.014) (0.025) (0.045)
Country Fixed Effects NO YES YES NO NO NO YES YES YES
Capital-Output Ratio NO YES YES NO NO NO YES YES YES

Region x Period Fixed 
Effects NO NO NO NO NO NO NO NO YES

Countries Covered ALL ALL POOR ALL ALL ALL ALL POOR POOR
R2 0.07 0.17 0.22 0.08 0.08 0.09 0.16 0.22 0.49

N.obs 10602 10602 8743 10602 10602 10602 10602 8743 8743

Table 5. The Impact of Human Capital Expenditure on Productivity Growth, 1800-2025:                                          
Education vs Health Expenditure, Public vs Private Expenditure

Annual Growth Rate of Hourly Productivity  (net domestic product per work hour) (computed over previous 20 years)

Interpretation. When (age-adjusted) human capital expenditure (public and private education and health expenditure) expressed as % of GDP increases by 1% (e.g. from 10% to 
11% of GDP), annual productivity growth increases by about 0.1% (e.g. from 1% to 1.1% per year). I.e. the annual rate of return to human capital investment is about 10% 
(consistent with micro studies). The return is higher for education than for health and for public expenditure than for private expenditure. It is even larger for poor countries 
(productivity < 10€ PPP 2025/hour) and for public education. This effect also holds after the inclusion of country fixed effects, capital-output ratio and region x period fixed effects 
(8 world regions interact 6 periods: 1800-1840, 1840-1880, 1880-1910, 1910-1950, 1950-1990, 1990-2025).
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) Fig. 16a. Global Convergence Scenario: 

Rise of Education and Health Expenditure 2025-2100
Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. In the "global-convergence" scenario, total age-adjusted public and private education and health expenditure is projected to 
converge toward 38% of GDP in all world regions by 2100. Sources and series: wid.worldet 
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Fig. 16b. Global Convergence Scenario: 
Rise of Productivity in All Regions 2025-2100 

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Under the "global convergence" scenario, productivity growth rates are projected to rise substantially in 2025-210, so that 
all regions converge to about 100-120€/hour by 2100. This involves in particular a large acceleration of productivity growth in Subsaharan 
Africa (4.4% per year over 2025-2100 period, i.e. the same as in East Asia 1990-2025). Sources and series: see wid.worldt 

2025: average productivity = 
15€/hour (from 4€ in Subsaharan 
Africa to 55-60€ in USA, 
Germany, France, Sweden, etc.)

2100:
≈ 100€/hour 
in all world 

regions 
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) Fig. 17a. Business-as-Usual Scenario: 

Stagnation of Education and Health Expenditure 2025-2100
Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. In the "business-as-usual" scenario, total age-adjusted public and private education and health expenditure is projected to 
stabilize (as a share of GDP) in all world regions during the 2025-2100 period. Sources and series: wid.worldet 
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Fig. 17b. Business-As-Usual Scenario: 
Persistent Inequality in Productivity 2025-2100

Europe North America/Oceania
Latin America Middle East/North Africa
Subsaharan Africa Russia/Central Asia
East Asia South/South-East Asia
World

Interpretation. Under the "business-as-usual" scenario (stagnation of education and health expenditure), inequality in hourly productivity is 
projected to remain very high between world regions by 2100. In particular, productivity in 2100 would be only 9€/hour in Subsaharan Africa. 
Sources and series: see wid.worldt 

2025: high inequality in 
productivity between 
world regions (from 4€/h 
to 55-60€/h)

2100:
persistent 
inequality 
(from 9€/h 
to 80€/h)



Productivity 
growth rate 
2025-2100

Productivity 
2100          

(PPP € 2025)

Productivity 
growth rate 
2025-2100

Productivity 
2100          

(PPP € 2025)

East Asia 18.1 1.5% 56.6 2.6% 121.8

Europe 50.6 0.6% 81.9 1.2% 124.9

Latin America 14.8 1.2% 36.2 2.5% 95.8

Middle East/           
North Africa 22.9 1.1% 50.5 2.1% 112.6

North America/ 
Oceania 55.1 0.5% 79.6 1.1% 123.5

Russia/              
Central Asia 24.7 1.0% 53.7 2.0% 109.5

South/South-East 
Asia 8.3 1.0% 17.9 3.4% 104.9

Sub Saharan           
Africa 4.0 1.1% 9.4 4.4% 98.1

World 16.5 1.1% 37.1 2.6% 109.6

Table 6. Simulations for Productivity Growth (2025-2100)

Productivity 
2025      

(hourly NDP) 
(PPP € 2025)

Business-as-Usual 
Scenario

Global Convergence 
Scenario

Interpretation. In the "business-as-usual" scenario (frozen human capital expenditure), productivity 
growth in 2025-2100 is projected to decline as compared to 1900-2025 (1.1% vs 1.8% at the world 
level). In the "global convergence" scenario (rising human capital expenditure), simulated productivity 
growth rates accelerate and all regions converge to about 100-120€ in hourly productivity by 2100.  
Sources and series: wid.world
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