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REVISITING GLOBAL POVERTY REDUCTION: PUBLIC GOODS AND THE WORLD DISTRIBUTION

This article constructs new estimates of global poverty that incorporate the consumption of public services. Combining data from multiple sources, I build a novel historical database on the value and progressivity of public education, healthcare, and other in-kind transfers received worldwide since 1980. Public goods are large and have considerably grown: they represent 30% of global GDP and have been a major driver of inclusive growth. The consumption of public goods accounts for about 20% of global poverty reduction since 1980. Total government redistribution, including cash and in-kind transfers, accounts for 30%. In a companion paper, I incorporate in this analysis the causal impact of education on pretax incomes. Combining direct redistribution and indirect investment benefits from education brings the total contribution of public policies to global poverty reduction to 50-80% or more.

Introduction

Government redistribution is rising around the world. Between 1980 and 2019, real government expenditure per world citizen doubled, from about $2500 to $5000 at purchasing power parity. Cash transfers cannot be held responsible: they represent less than 10% of global public expenditure and have scarcely increased since 1980. Instead, the bulk of the growth of government redistribution has been driven by investments in public education, healthcare, housing, police services, transport infrastructure, and other public goods. Together, these transfers represented some 30% of global GDP in 2019. 1 This dramatic transformation remains largely absent from poverty and inequality statistics. The standard concept used to measure global poverty is household final consumption expenditure, defined as the market value of all goods and services purchased by households. By construction, it excludes public goods, since these goods are not bought on a market. As a result, it remains difficult to understand how macroeconomic growth reduces poverty, in a world where almost a third of global GDP is redistributed by governments in unaccounted ways. It also limits our ability to answer some of the most basic questions of human development, such as: who benefits from public goods? How does the provision of public services vary across time and space? And to what extent have public goods contributed to global poverty reduction in the past decades?

This paper represents a first attempt at answering these questions. I propose a simple framework for studying the distribution of public goods that combines two parameters: a cost parameter and a progressivity parameter. The cost parameter corresponds to how much governments spend on each type of transfer. The progressivity parameter governs the share of this transfer that is received by different income groups. I also investigate the robustness of my results to accounting for a productivity parameter, capturing the fact that holding cost constant, the quality of public goods provided may vary across countries, over time, and throughout the income distribution.

I apply this framework to the study of global poverty reduction since 1980. The starting point is a new database on the world distribution of public spending, which I construct by combining data from about twenty different sources. To cover the cost component, I draw on budget data to build new aggregate series on the level and composition of general government expenditure.

To cover the progressivity component, I rely on estimates of the distributional incidence of public education and healthcare from various fiscal incidence studies and surveys. To account for potential variations in productivity, I construct measures of cost efficiency by benchmarking the value of in-kind transfers to government performance measures. The resulting dataset yields new estimates of the monetary value of public goods received by income group in most countries in the world from 1980 to 2019. It also covers the distribution of taxes and cash transfers, allowing me to compare the incidence of public services to that of these other traditional redistributive tools. I find that the rising consumption of public goods has played a major role in improving the living conditions of the world's poorest individuals. Figure 1 plots the evolution of the global poverty headcount ratio since 1980 before and after accounting for taxes and transfers. The share of the world's population living with less than $2.15 per day in 2017 PPP US dollars declined from 23% to 13% in terms of pretax income, representing a 43% decline. After deducting taxes from individual incomes and adding cash and in-kind transfers, this figure rises to 63%. By this measure, government redistribution accounts for about 30% of global poverty reduction since 1980. Public goods alone account for 20%.

Public goods have also played a key role in making global economic growth more inclusive. Public goods tend to strongly reduce inequality within countries, because they are almost always more equally distributed than pretax incomes. As a result, increasing spending on public education, healthcare, and other public services has strongly reduced global inequalities. All income groups within the bottom 60% of the world distribution of income have benefited from greater net government transfers since 1980. The global top 10% to bottom 50% income ratio has declined by 30% before accounting for public services, compared to 36% after doing so.

Public goods thus explain almost 20% of total global inequality reduction since 1980. Today, they reduce global income disparities as much as taxes and cash transfers combined.

I also find that dimensions of government redistribution are correlated across countries. In particular, low-income countries score lower on most dimensions of government redistribution.

Not only do they spend less on public services, they also invest more heavily in services that are more regressive and provide each of them more unequally. There is also evidence that they provide public services less efficiently than high-income countries, even after accounting for differences in cost of provision. This "triple curse" comes with extreme inequalities in the quality of public services received worldwide. In 2019, only about 0.5% of global GDP was redistributed to the poorest 10% of world citizens, while almost 10% of global GDP accrued to the richest global income decile. As a result, accounting for public goods increases the share of global income disparities explained by inequalities between countries. The share of the global poor living in poor countries is greater than we thought, because citizens of poor countries benefit from public services of much lower quality than those of the rich world.

Together, these results highlight the critical role played by public-private complementarities in reducing poverty. Economic growth not only improves the labor market and consumption opportunities of low-income households. It also comes with greater government revenue through taxation, a significant fraction of which ends up being redistributed in the form of improved public services. In directly accounting for public goods consumption in the measurement of poverty, my results thus uncover and quantify an important channel-enhanced public spending-through which economic growth contributes to global poverty reduction. It is also important to stress that investments in education, healthcare, and other public services are likely to have also contributed to pretax income growth, in addition to their direct effects on posttax inequality. Accounting for this indirect channel would lead to putting even more weight on public goods in explaining global poverty reduction. In a companion paper, I show that private returns to schooling alone can account for over half of real pretax income gains for the world's poorest 20% individuals since 1980 (Gethin, 2023a).

Despite their relative robustness, two important limitations of these findings should be acknowledged. A first limitation is empirical: due to the lack of comprehensive data, our understanding of the incidence of many public goods remains quite limited. The approach I adopt thus consists in deriving lower bounds on the progressivity and productivity of government expenditure. For instance, I distribute spending on a number of public services proportionally to posttax disposable income, which amounts to assuming that high-income groups benefit from substantially higher transfers. I also make the conservative assumption that the productivity of governments is never higher than that of the private sector. My results can be easily updated and improved as better data becomes available, with the likely conclusion that public goods have contributed to the decline of global poverty and inequality to an even greater extent than estimated here.

A second limitation is more conceptual in nature. While the results presented here provide useful information on the distribution of public goods, they tell us little of their value from the perspective of economic welfare. A classic result of economic theory states that the value of an in-kind transfer should not be higher than that of cash, because cash allows consumers to choose what they consume (Atkinson and Stiglitz, 1976). Yet, a growing literature questions the validity of this claim. For instance, in-kind transfers may be preferable to cash if they insure households against commodity price risk (Gadenne et al., 2022), have larger spillover effects onto children (Hendren and Sprung-Keyser, 2020), or if recipients have a desire for self-control mechanisms (Liscow and Pershing, 2022). There is also survey evidence that individuals may prefer public goods to cash, in particular education and health, both in rich and poor countries (Khemani, Habyarimana, and Nooruddin, 2019; Thesmar and Landier, 2022). I do not attempt to disentangle these different factors here. Put simply, this paper studies the incidence of public services on the distribution of total consumption, including both privately and publicly provided goods, in the same way as GDP is used to compare total production across countries and over time. Moving from consumption-production to economic welfare would require estimating individuals' willingness to pay for the private and public goods that they consume. I discuss challenges in doing so and avenues for future research in this direction in section 5.3. [START_REF] Lobeck | The Consequences of Inequality: Beliefs and Redistributive Preferences[END_REF] This article contributes to our understanding of the evolution of global poverty in the past decades. The classic approach to measuring monetary poverty is to compute the share of individuals whose consumption falls below a given threshold (e.g., Chen and Ravallion, 2010; Deaton, 2010; Ravallion, 2012). While such measures provide invaluable information on the living standards of the poor, they fail to capture dimensions of economic well-being that are not typically bought on a market. Well aware of this limitation, international organizations and statistical institutes have started developing a number of indicators of multidimensional poverty. 3 These different measures have provided useful insights, yet they tend to suffer from limited space and time coverage and are not directly comparable with growth statistics. In this paper, I tackle some of these limitations by constructing measures of monetary poverty and inequality that incorporate public services. I provide evidence that doing so contributes to reconciling monetary and multidimensional approaches to measuring living standards, precisely because public services are major determinants of cross-country differences in deprivation in health, education, and other non-monetary dimensions of quality of life.

This article also provides new evidence on the evolution of global income inequality. A number of studies have attempted to estimate the world distribution of income, generally focusing on household consumption or pretax income (e.g., Bourguignon and Morrisson, 2002; Chancel and Piketty, 2021; Lakner and Milanovic, 2016; Sala-i-Martin, 2006). I contribute to these efforts by estimating the incidence of all types of taxes and transfers on global poverty and inequality.

To the best of my knowledge, this study is the first to analyze how government redistribution in its various forms has contributed to shaping global income disparities since the 1980s.

My methodology is directly inspired by the growing literature attempting to bridge gaps between micro-and macro-approaches to the measurement of living standards. Piketty, Saez, [START_REF] Lobeck | The Consequences of Inequality: Beliefs and Redistributive Preferences[END_REF] The results presented in this paper can be interpreted as mirroring economic welfare if willingness to pay is exactly equal across all types of private and public goods. It is also important to mention that standard poverty statistics do already incorporate a number of in-kind incomes that are not necessarily optimally "chosen." These include, for instance, own consumption of food produced by the household and gifts received in kind from other households, both of which may be valued significantly less than cash.

3 Such measures have become increasingly available and mobilized in both developed in developing countries: by 2017, 16 countries used multidimensional poverty indices as official measures of poverty (Glassman, 2019). Since 2010, the Oxford Poverty and Human Development Initiative has published cross-country measures of multidimensional poverty that combine indicators on deprivations in health, education, and living standards (Alkire, Kanagaratnam, and Suppa, 2021). In the same spirit, the World Bank has recently released a multidimensional poverty measure that incorporates both monetary and non-monetary components (World Bank, 2018). and Zucman (2018) construct Distributional National Accounts (DINA) for the United States, allocating the entirety of national income, taxes, and government expenditure to individuals every year since 1913. A number of studies following this framework have been conducted on other countries since then. 4 The major advantage of this methodology is that it produces estimates of income inequality that are consistent with macroeconomic growth. Its main limitation is that it does not generally account for the progressivity and productivity of public goods.

Instead, studies typically assume that all public goods are valued at cost, and received either proportionally to posttax disposable income or as a lump sum. 5 In this article, I go beyond these simplifying assumptions by explicitly accounting for the progressivity and productivity of public education and healthcare in a national accounts framework.

More generally, this paper extends our knowledge of who benefits from in-kind transfers. A large body of literature has attempted to estimate the distributional incidence of specific public services in specific contexts. 6 While many of the methods used in this article are directly inspired from this work, I depart from existing studies in taking a long-run, historical perspective on the incidence of all forms of government redistribution on global poverty.

The rest of the paper is organized as follows. Section 2 presents motivating evidence and the general framework used to study the distribution of public goods. Section 3 applies this framework to build a new database on public goods provision worldwide since 1980. Section 4 presents the results. Section 5 investigates the role of potential differences in public sector productivity, discusses how public services can help solving well-known discrepancies between surveys and national accounts in the measurement of poverty, and provides a general discussion. Section 6 concludes. 4 See in particular Blanchet, Chancel, and Gethin (2022) on Europe, Bozio et al. (2022) on France, and De Rosa, Flores, and Morgan (2022) on Latin America. See also Germain et al. (2021), Bruil et al. (2022), and Jestl and List (2022), who cover posttax income for a limited number of years in France, the Netherlands, and Austria, respectively. See Chancel et al. (2022b) for a presentation of other studies following the DINA methodology.

5 For instance, Piketty, Saez, and Zucman (2018) allocate all non-health expenditure proportionally to posttax disposable income. Blanchet, Chancel, and Gethin (2022) consider two polar scenarios, one in which public goods are distributed proportionally to posttax disposable income, and one as a lump sum.

6 See for instance Benhenda (2019), Lustig (2018), Paulus, Sutherland, and Tsakloglou (2010), Verbist, Förster, and Vaalavuo (2012), and Wagstaff et al. (2014) on education and health, Aaberge et al. (2010), 2019 on local government services, and Mladenka and Hill (1978) on police expenditure. To the best of my knowledge, O'Dea and Preston (2010) represents the only attempt at conceptualizing and providing guidelines on how all public services could be allocated to individuals (although they do not attempt to actually do so). My approach is largely inspired by theirs, and in many cases directly follows their recommendations.

Motivating Evidence and Conceptual Framework

This section presents motivating evidence for studying the distribution of public goods (section 2.1) and introduces the general framework used in the paper (section 2.2).

Motivating Evidence

I start by providing motivating evidence for incorporating estimates of public goods delivery in poverty and inequality statistics. I establish two simple stylized facts. First, public and private goods are substitutes: in countries with lower public goods provision, households tend to rely on market alternatives to a greater extent. Second, public goods have large effects on dimensions of well-being that are not captured by private consumption. As a result, standard poverty statistics underestimate poverty in countries with small welfare states relatively to those with higher public goods provision. They also tend to structurally underestimate the growth elasticity of poverty, given that economic growth allows governments to invest in public goods that are not recorded in private consumption.

Public and Private Goods Are Substitutes

The standard approach to measuring poverty and inequality focuses on household disposable income or household final consumption expenditure (disposable income minus savings). Disposable income is equal to the sum of labor and capital incomes, minus direct taxes paid, plus cash transfers received. By definition, it excludes public services, which amounts to implicitly assuming that their value to households is exactly zero.

This assumption can lead to implausible conclusions when analyzing the incidence of public policies on poverty. Consider for instance a government that decides to fully subsidize healthcare, effectively bringing down all private out-of-pocket healthcare expenditure to zero. Theoretically, individual incomes should be adjusted by adding the corresponding new in-kind transfer received by the government to their incomes. Yet, in the standard framework, poverty will remain unchanged, because the value of subsidized healthcare is recorded as being exactly zero.

More generally, every policy subsidizing the provision of a good that was previously privately bought will be measured as having no incidence on poverty or inequality.

Figure 2a provides evidence that this channel is empirically relevant and quantitatively important.

There is a strong negative correlation between the share of households pushed into extreme poverty by out-of-pocket healthcare expenditure and the size of public health spending across countries. In Bangladesh, where the government spends less than 0.5% of national income on health, 7% of the population see their daily expenditure fall below PPP $3.65 per day because of private health spending. Meanwhile, less than 0.3% of the South African population ends up poor because of out-of-pocket health spending, in a country where almost 7% of national income is spent on government-provided health services. Private and public expenditure are therefore not independent. In-kind transfers do allow poor households to save money, and not accounting for such money leads to overestimating poverty in countries with large welfare states.

Public Goods Matter for Non-Monetary Dimensions of Quality of Life

Public goods do not only matter for private consumption: they also contribute to improving non-monetary dimensions of well-being. The need to go beyond strictly monetary measures of poverty has been increasingly recognized in the past decades. Accordingly, researchers and international organizations have started developing a number of indicators of multidimensional poverty, which typically involve aggregating individual-level measures of well-being across a number of domains. For instance, Alkire, Kanagaratnam, and Suppa (2021) combine measures of deprivation in health, education, and access to a number of basic goods, each of which is assigned a weight of one-third. 7 Figure 2b provides suggestive evidence that accounting for in-kind transfers contributes to bridging the gap between monetary and multidimensional poverty statistics. The x-axis plots general government expenditure on education, health, and housing and community amenities as a fraction of net national income. The y-axis represents the difference between the share of households living in multidimensional poverty and the share of households living in monetary poverty. There is a strong negative correlation between the two variables: multidimensional poverty is lower than monetary poverty in countries with large welfare states, while it is significantly higher in countries with low government expenditure. This suggests that in-kind transfers strongly improve the well-being of the global poor in dimensions of quality of life that are not captured by monetary poverty statistics.

The framework adopted in this paper can thus be viewed as one way of incorporating nonmonetary dimensions of poverty in a monetary framework, through the value of the public services that largely determine them. The major advantage of this approach is its conceptual consistency with macroeconomic statistics. Unlike multidimensional measures of poverty, it is based on an internationally agreed upon framework, the system of national accounts, which remains the most commonly used source for tracking incomes across countries and over time.

Unlike classic monetary poverty measures, it accounts for all forms of government spending, which ensures that income estimates incorporate the large fraction of national incomes that is redistributed in the form of public goods.

Conceptual Framework

I propose to value public goods by combining data on their cost and their incidence throughout the income distribution. Consider individual i receiving pretax labor and capital income m i , paying taxes τ(m i ), and receiving cash and in-kind transfers from the government g(m i ). Her posttax income is:

y i = m i -τ(m i ) + g(m i ) (1)
The value of public goods received is defined as:

g(m i ) = j G j × γ j (m i ) (2) 
G j is a cost component equal to total government expenditure on function j (e.g., education).

γ j (m i ) is a progressivity component equal to the share of expenditure on function j received by

individual i. By definition, γ j (m i ) ∈ [0, 1].
My benchmark estimates thus amount to valuing cash and in-kind transfers equally, in line with the approach adopted by the national accounts and the existing fiscal incidence literature (e.g., Lustig, 2018; Piketty, Saez, and Zucman, 2018). A natural concern is that governments may differ in their ability to provide public goods even after accounting for differences in cost of provision. I thus investigate the potential role played by differences in cost efficiency by introducing a third parameter into the estimation:

g(m i ) = j G j × γ j (m i ) × θ j (m i ) (3) 
With θ j (m i ) a productivity component adjusting expenditure received by i for the quality of the service provided. It equals zero if the transfer is completely useless (for instance, if the value added of teachers at the school attended by i is exactly 0). On the contrary, it may be greater than one if the government is more efficient than a benchmark production unit at providing a given service (for instance, if public schools are more cost-efficient than private schools). Hence, θ j (m i ) ∈ [0, +∞), and θ j (m i ) = 1 corresponds to the case in which public goods are valued at cost of provision.

Given difficulties at conceptualizing and measuring productivity (which explains why national accounts and GDP growth figures do not generally attempt to do so), I start by presenting results with θ j (m i ) = 1 in sections 3 and 4. I investigate the robustness of my results to departing from this assumption in section 5.

Methodology

I now turn to the methodology used to construct a new database on the provision of public services worldwide. I first cover the distribution of pretax income (section 3.1), followed by the estimation of cost (section 3.2) and progressivity (section 3.3). Table 1 provides summary statistics on the data sources and methodology used to distribute government expenditure.

Pretax Income

The starting point of the construction of the database consists in measuring the distribution of pretax income. Data on global pretax income inequality come from the World Inequality Database (Chancel and Piketty, 2021), which draws from studies combining surveys, tax, and national accounts data from various sources to build a new database on the distribution of income in all countries in the world since 1980. Average income in each country-year is scaled up to match net national income per capita: poverty and inequality statistics are consistent with macroeconomic growth rates. The concept of income observed is pretax national income, that is, income before accounting for the operation of the tax-and-transfer system, but after accounting for the operation of the pension and unemployment systems.

Cost G j

The first step required to distribute public goods is to measure how much governments spend and on which types of policies. To do so, I build a new database on the level and composition of general government expenditure since 1980 by combining various data sources. My primary source for total expenditure as a share of GDP is Mauro et al. (2015), which I complement with other series from the IMF and the IFPRI-SPEED database (Yu, Magalhaes, and Benin, 2015). For the composition of public spending, I primary rely on IMF series, which breakdown government expenditure by Classification of the Functions of Government (COFOG). I combine them with additional data on education, health, and social protection spending from the World Bank, the OECD, and the United Nations Economic Commission for Latin America and the Caribbean.

3.3. Progressivity γ j (m i )

Allocation Principles

Measuring the progressivity of public goods is conceptually and empirically challenging, given that their ultimate beneficiaries cannot always be unambiguously identified. I rely on two key allocation principles to estimate the distributional incidence of public goods, which directly follow the existing literature (e.g., Lustig, 2018; O'Dea and Preston, 2010). First, public services accrue to individuals based on who receives them at a given point in time. Second, public goods benefit households based on the price they would have to pay to benefit from this service if it was not provided as a public good. These two principles are necessary to ensure conceptual consistency with standard poverty and inequality statistics.

1) Cash Flow Principle First, I distribute public goods to individuals based on their beneficiaries at a given point in time. For instance, education spending is distributed to households who send their children to school, while health spending is distributed to individuals using more intensively the public healthcare system. This ensures that public goods are valued in a way that is conceptually consistent with standard fiscal incidence analysis, which focuses on the incidence of taxes and transfers over a given period. Put differently, public services are allocated in the same way as they would theoretically be if households were to receive a cash transfer at time t and immediately use it to buy the corresponding service on a private market.

Departing from this assumption would require moving away from the cross-sectional analysis that forms the basis of international poverty statistics. For instance, high-income earners may benefit from greater public education spending during their lifetime because of longer studies, which implies that education expenditure might be more unequally distributed than generally thought (although only modestly so: see Riedel and Holger, 2022). Yet, allocating education in this way would also conceptually require moving from the analysis of current income to that of permanent income, incorporating estimates of how much taxes individuals pay over their lifetime and how much cash transfers they receive. Unfortunately, available data does not allow for such a detailed analysis when studying the evolution of global poverty.

2) Equivalent Pricing Principle Second, public goods accrue to households based on the price that they would have to pay for the corresponding service, rather than the price they would be willing to pay. This ensures again that cash transfers and public goods are valued in a conceptually comparable way: if the household was to receive cash instead of the public good, it would have to pay the market price of the corresponding service to benefit from it, not the maximum value it would be willing to pay. Moving from income to welfare would require accounting for the unobserved value that consumers put on both market and public goods. Willingness to pay is higher than the observed price for all consumers located to the left of the demand curve, who would continue buying the good if its price was to marginally increase (e.g., Aaberge et al., 2019).

In line with standard poverty statistics, which focus on consumption and do not attempt to estimate the individual welfare value of each good bought by each household, I will thus distribute public goods based on who benefits more from them, rather than who might put greater or lower value on each type of service. For example, the welfare perspective would imply that high-income households might be willing to pay significantly more for education, because the real income gains that they would get from returns to schooling might be higher.8 

This would call for putting a greater value on each dollar of public education received by children from high-income parents. In contrast, assuming that the cost of providing education is the same across income groups, the income perspective implies that education should benefit households proportionally to the number of children attending school. Consistency with standard consumption aggregates thus requires allocating education proportionally to school attendance, not expected real income gains from schooling, because a household willing to send a child to school would have to pay the price of the school, not the price of its returns to schooling, if it was to buy the same service from a private provider.

Education

Public education spending represented about 4.4% of national income in the average country in 2019. Following the existing fiscal incidence literature (e.g., Lustig, 2018), I distribute education expenditure to individuals proportionally to school attendance of children in the household. The data source is a unique historical micro-database that I have contributed to construct in a companion paper in collaboration with the World Bank (Gethin, Kofi Tetteh Baah, and Lakner, 2023) Where n j d c t denotes the average number of children in school at level j, g j dc t denotes average spending per child on function j, and j ∈ {pr i, sec, t er} refers to primary education, secondary education, and tertiary education, respectively. Data on the relative costs of primary, secondary, and tertiary education per child come from the World Bank's World Development Indicators.

The number of children in school by level and per-capita household income is recorded in the Gethin, Kofi Tetteh Baah, and Lakner (2023) database.9 Finally, all transfers received in each country-year are proportionally rescaled to match total public education expenditure in the database constructed in section 3.2.

While this approach is straightforward and arguably captures first order differences in access to education, there are two potential sources of concern. The first one is that public education spending may vary not only by level, but also across subnational regions. In particular, poorer regions may benefit from lower spending, leading public education spending inequalities to be underestimated. The second concern is that these estimates do not account for children in private schools, which typically benefit from less (or no) public education spending. This will lead to overestimating public education spending inequalities, since children in private schools tend to disproportionately come from high-income households. I investigate the sensitivity of my results to these two concerns by comparing my estimates to those of the Commitment to Equity Institute (CEQ) Database. The CEQ compiles estimates of tax-and-transfer progressivity from a number of fiscal incidence studies following a comparable methodology (see Lustig, 2018). Education spending is allocated in the exact same way as above, except that these more detailed studies do exclude children in private schools when allocating transfers and generally also account for variations in spending by subnational region. The CEQ database provides this indicator for one or two years in 45 countries.

A comparison of the two datasets is displayed in appendix figure A.1.2, focusing on the share of public education spending received by the poorest 50%. The two estimates are strongly correlated, suggesting that the simplified methodology does succeed at capturing broad crosscountry variations in education spending inequalities similar to those found by the CEQ. On average, my measures of the bottom 50% share of education spending are slightly lower, mainly because I do not exclude children in private schools from the allocation, while CEQ studies generally assume that they benefit from no public education subsidy at all. 10 This provides reassuring evidence that my estimates provide a good approximation, and if anything likely yield a lower bound on public education transfers received by the global poor.

Health

I distribute health expenditure (3.5% of NNI) proportionally to use intensity of the public healthcare system. Here, I rely directly on the CEQ database, which provides estimates of the distributional incidence of health expenditure from a number of studies. These estimates are typically constructed by using survey microdata covering indicators of frequency of use of public healthcare, such as the number of visits to a public health institution in the past month, or the total amount of user fees paid. These indicators are then aggregated at the household level to derive measures of healthcare use intensity by pretax income decile. The data cover 45 countries for one or two years in the 2010s.

Other Public Goods

Other expenditure includes spending on public order and safety (2% of NNI), transport and other economic affairs (5.8% of NNI), general public services (5.5% of NNI), and defense, housing and community, recreation and culture, and environmental protection (4.6%). In the absence of data on their distributional incidence, I make the conservative assumption that they are received by individuals proportionally to posttax disposable income, that is, in a highly unequal way. I view this as a lower bound. Indeed, there is a case for allocating some of these public services in a much more equal way: for instance, police services can be thought of benefiting households proportionally to the crimes that they experience (e.g., O'Dea and Preston, 2010), while housing policies include many public housing programs that disporportionally benefit low-income households. In Gethin (2023b), I provide evidence that under reasonable assumptions, nearly all in-kind transfers are more equally distributed than pretax income in the case of South Africa.

Other Dimensions of Redistributions: Social Assistance and Taxes

Finally, to have a complete perspective on the role of government redistribution in shaping poverty and inequality, I incorporate in the database estimates of the distributional incidence of social assistance and taxes.

Social Assistance I distribute social assistance expenditure (2.9% of NNI on average in 2019) to beneficiaries of cash transfers and in-kind social benefits. The main data sources are Piketty, Saez, and Zucman (2018) for the United States, Blanchet, Chancel, and Gethin (2022) for European countries, the CEQ database (40 countries), and the World Bank's ASPIRE database (108 countries). In each case, I only distribute social assistance expenditure and exclude pensions and unemployment benefits, given that these transfers are already included in estimates of the pretax income distribution (see section 3.1).

Taxes Finally, I allocate taxes in each country-year by combining data on total tax revenue with estimates of the distributional incidence of taxes. Aggregate data come from Bachas et al. (2022), who build a new database on the level and composition of tax revenue in 150 countries from 1965 to 2018. Data on the share of taxes paid by pretax income decile come from a companion paper (Durrer de la Sota, Fisher-Post, and Gethin, 2023).

Imputation of Missing Data

I consider three scenarios for the distribution of public goods, cash transfers, and taxes in countries with missing data. In my benchmark scenario, I fill missing values with the average tax or transfer incidence profile observed in all country-years. I then consider an upper bound in which missing countries are attributed the average incidence profile of the five countries with the most progressive profiles, and a lower bound in which missing countries are attributed the profile of the five countries with the most regressive profiles.

Validation: Comparison With Detailed South African Series

Given the relative scarcity of data, especially when it comes to the time dimension, it is useful to get a sense of how accurately my estimates capture broad trends in government redistribution in countries where more detailed information exists. Appendix figure A.1.1 compares two estimates of the share of national income redistributed to the bottom 50% in the form of public goods in South Africa. The first one corresponds to the "simplified" series estimated in this paper, which exclusively rely on aggregate budget data from the IMF and the World Bank, estimates of the progressivity of education covering the 2002-2019 period from Gethin, Kofi Tetteh Baah, and Lakner (2023), and estimates of the distribution of health spending for one year from the CEQ database (Goldman, Woolard, and Jellema, 2020). The second corresponds to "detailed" series constructed in Gethin (2023b). These series combine survey, census, and newly digitized budget data to allocate all public goods to individuals every year since 1993. Unlike simplified series, they cover each function of government in much greater detail, allowing for a precise allocation of local government spending, housing subsidies, public transport, transport infrastructure, police services, and different kinds of subsidies received by households. They cover the evolution of progressivity over time, while simplified series extrapolate the incidence of transfers from one year of data in the case of healthcare. They also account for variations in spending by province, while the simplified series do not.

Despite their limitations, simplified series appear to track remarkably well the evolution of redistribution in South Africa. In both simplified and detailed series, public services received by the bottom 50% are found to have significantly increased over time, from about 7% of national income in 2000 to 10-11% in 2019. If anything, simplified series do slightly underestimate the rise of redistribution, mainly because progressivity is assumed to have remained constant, while Gethin (2023b) finds that it has significantly increased across all functions of government. They also slightly underestimate redistribution in 2019, mainly because housing subsidies and local government expenditure are assumed to be distributed proportionally to posttax disposable income, while Gethin (2023b) finds them to be much more progressive. These results provide reassuring evidence that the simplified allocation developed in this paper provides a very good first-order approximation of levels and trends in government redistribution around the world.

Public Goods and the World Distribution of Income

This section presents the main results on the incidence of public goods on poverty and inequality across countries and in the world as a whole. Section 4.1 discusses cross-national variations in the size and progressivity of government redistribution around the world since 1980. Section 4.2 studies the incidence of public services on global poverty and inequality.

The Distribution of Public Goods Around the World

I start by exploiting my new database to document three stylized facts on the distribution of public goods. First, public goods are progressive: they systematically reduce inequality. Second, public goods have grown since 1980, in particular those public goods that are most progressive.

Third, redistribution in the form of public goods correlates strongly with economic development: low-income countries spend less on public goods than high-income countries and in ways that are less progressive.

Public Goods are Progressive

Figure 3 plots the distribution of the progressivity of government redistribution across countries, measured as the share of total expenditure received by the bottom 50% (see also table 1).

Education, healthcare, and social assistance are all relatively progressive (less concentrated than pretax income): they systematically reduce income inequality. However, there are significant variations both across categories and across countries within each category. In particular, cash transfers appear to be absolutely progressive in most countries: the bottom 50% receive on average a greater fraction of these transfers than their share in the population. Meanwhile, public education and healthcare tend to be slightly absolutely regressive: higher-income earners benefit from greater transfers than low-income groups.

Social assistance is the most progressive function of government, due to the often explicitly pro-poor design of the corresponding programs (such as conditional cash transfers or food stamps). On average, the bottom 50% receives about 64% of social assistance expenditure, However, there are large variations across countries, with the share of social assistance transfers accruing to the bottom 50% ranging from only 16% in Haiti to as much as 92% in Peru.

Education is less progressive than cash transfers but still substantially reduces inequality, as it falls close to a lump sum allocation. In the majority of countries, the bottom 50% benefit from 45-50% of public education expenditure. This figure is the product of two countervailing forces.

On the one hand, inequality in access to schooling implies that children from high-income households tend to stay longer in school. The fact that spending per child is higher as higher levels of education reinforces these inequalities. On the other hand, fertility is often slightly higher among low-income households, which increases the progressivity of public education through a demographic effect. These two effects more or less compensate each other on average, yielding a quasi-egalitarian distribution of public education spending. 11 Public healthcare is about as progressive as education in the average country, although there are significant variations. In some countries, low-income households use relatively less intensively the public healthcare system, partly because user fees may act as a barrier to access. In others, they do so to a greater extent, partly because they suffer from poorer health, and partly because high-income households tend to rely on private healthcare services to a greater extent.

Combining social assistance, education, healthcare, and other public services distributed proportionally to posttax disposable income implies that about 30% of total government expenditure ends up accruing to the bottom 50% in the average country. In nearly all countries in the world, government transfers are relatively progressive (less concentrated than income), but absolutely regressive (accruing in greater proportion to the rich than to the poor). There are large variations in the progressivity of expenditure, with the bottom 50% share of total spending varying from only 15-16% (Angola, Somalia, Republic of the Congo) to almost 50% (Denmark, Sweden, United Kingdom).

Public Goods Have Grown

The second stylized fact is that governments have dedicated growing resources to public services in the past decades. Between 1980 and 2019, average general government expenditure as a share of national income increased from about 26% to 29% (see table 1). This rise cannot be explained by cash transfers: social assistance spending almost stagnated at about 2.5-3% of NNI on average, which represents about 10% of total government expenditure. Much of the rise of government intervention was instead driven by significant increases in public goods, and especially education and healthcare. Meanwhile, expenditure on economic affairs and general public services slightly declined. Overall, net national incomes increased significantly, leading public services to expand considerably in real value in the world as a whole. As shown in figure 4, real government expenditure per world citizen approximately doubled from 1980 to 2019. First, low-income countries spend significantly less on both social assistance and public goods as a share of national income than high-income countries. In 2019, total expenditure amounted to about 24% of national income in low-income countries, 27-28% in middle-income countries, and 36% in high-income countries. Poorer countries also dedicate a lower fraction of total expenditure to education and healthcare. Less than 6% of national income is spent on public education and health in low-income countries, compared to almost 15% in high-income countries. Meanwhile, low-income countries actually dedicate a greater share of national income to other public goods than high-income countries (17% versus 15%).

Second, there has been a slight convergence in public goods provision between countries with different levels of economic development. Total expenditure on public services expanded by about 4 percentage points in low-income countries and 6 percentage points in lower-middleincome countries, compared to about 3 percentage points in high-income countries. It stagnated in upper-middle-income countries, mainly because total expenditure as a share of national income was approximately the same in China in 2019 as in 1980.

Third, there has been a general trend towards devoting greater resources in the most progressive forms of public goods. Regardless of the level of economic development, spending on education and healthcare expanded as a share of national income. In contrast, expenditure on other public goods declined in upper-middle-income and high-income countries and stagnated in lower-middle-income countries. Low-income countries stand out as having invested about as much in education and healthcare as in other public goods.

Combining these results with cross-country differences in macroeconomic growth, middleincome countries appear to have seen expenditure on public services increase most significantly, by about 180% in real terms from 1980 to 2019, mainly due to the rise of China and India. 12 In high-income countries, public goods have expanded almost two times slower, by about 100% from 1980 to 2019. In low-income countries, finally, real expenditure on public goods has almost stagnated, mainly due to exceptionally low or even negative growth in the poorest countries in the world. Differences in public expenditure remain substantial in 2019, with average spending on public goods reaching almost $15,000 at purchasing power parity in high-income countries, about three times more than in upper-middle-income countries, and over thirty times more than in low-income countries. 13

Low-Income Countries Score Lower on All Dimensions of Redistribution

The third stylized fact is that there are large variations in redistribution in the form of public goods, which correlate strongly with economic development. Figure 5a maps the share of national income received by the bottom 50% in 2019 around the world. Progressive spending on public goods is generally highest in North America and Western Europe, exceeding more than 8% of national income in most countries. It is also relatively high in South America and Southern Africa, where some countries redistribute similar or even higher shares of national income to the bottom 50% than in Western countries. Public goods provision is significantly 12 See appendix figure A.2.26, which plots real expenditure on public goods by country income group. Figure A.2.27 plots the same figures expressed as a share of each country's national income.

13 Appendix figures A.2.28 and A.2.29 plot the corresponding series by world region. Spending on public goods has increased in all regions of the world. This rise has been most pronounced in China and India, and lowest in Africa. See also figure A.5.40, which maps changes in general government expenditure as a share of national income in each country from 1980 to 2019. lower in Asia: less than 7% of national income is received by the poorest half of the population in most countries. Finally, in-kind redistribution is lowest in Western, Central, and Eastern Africa, where it often falls below 4% of national income.

Figure 5b plots the level and composition of public services received by the bottom 50% in fifteen selected countries or regions, which together represented about two-thirds of the world's population in 2019. There are huge differences in in-kind redistribution to the bottom 50% across countries. In Bangladesh, Nigeria, and Indonesia, only about 4% of national income is received by the poorest half of the population in the form of public goods. The corresponding figure exceeds 11% in Western Europe and the United States. Redistribution in the US is slightly higher than in Western Europe, in line with the findings of Blanchet, Chancel, and Gethin (2022).

It is also interesting to note that most differences in in-kind redistribution across countries can be explained by spending on education and health. Less than 1% of national income is received in public education and healthcare by the bottom half of the population in Bangladesh and Nigeria. The corresponding figures are higher than 6% in Brazil, South Africa, Western Europe, and the United States. While these differences arise from combining data on the size and progressivity of government expenditure in each country, they generally extend to each of these parameters taken separately.

Table 2 decomposes the distribution of public goods into these two drivers by country income group and world region. Both dimensions of redistribution increase significantly with economic development. Total expenditure on public goods is about 30% of national income in high-income countries, compared to 23% in low-income countries. 33% of spending accrues to the bottom 50% in the former group, compared to 23% in the latter. Combining these parameters, the bottom 50% ends up benefiting from only 5% of national income in the form of public goods in low-income countries, about two times lower than in high-income countries. Poor countries thus not only invest less in public goods than rich countries; they also provide them much more unequally than in the rich world. 14 Similarly, variations in overall redistribution across geographical regions tend to be reproduced across different dimensions of redistribution. African and Asian countries display significantly lower levels of general government expenditure as a share of national income. They also tend to invest a lower fraction of that expenditure in education and health, the two most progressive functions of government. 15 China and India stand out as interesting cases. Expenditure on public goods is higher in India, but redistribution is operated in a significantly more progressive way in China. As a result, both countries end up redistributing about 6% of their national incomes to the bottom 50%. 

Public Goods and Global Economic Growth

Public Goods and Global Poverty Reduction

To what extent has the rise of public goods contributed to the decline of global poverty? Figure 1 plots the evolution of the global poverty headcount ratio at $2.15 per day, expressed in 2017 PPP USD, before and after accounting for cash transfers and public goods. Following the distributional national accounts methodology (Piketty, Saez, and Zucman, 2018), I compare three concepts of income: pretax national income, posttax disposable income, and posttax national income. Posttax disposable income removes direct taxes from pretax income and adds cash transfers, which corresponds to the standard concept used to measure poverty.

Posttax national income removes all taxes, including indirect taxes, and adds all government expenditure, which ensures that average incomes are consistent with net national income growth. Global poverty has declined by about 43% in terms of pretax income, from 23% in 1980 to 13% in 2019. Adding cash transfers lifts about 2% of the world population out of poverty. It also increases the rate of poverty reduction since 1980 to 50%. Finally, adding public goods further reduces poverty by about 4 percentage points, and yields a total rate of global poverty decline of 63%. Hence, government redistribution contributes to reducing the global poverty rate by about a third today, and it has contributed to accelerating the rate of global poverty decline since 1980 by almost 50%. About two-thirds of these effects are driven by public services. Overall, they have contributed to about 20% of the decline in global poverty. 16 The key role played by public goods in global poverty reduction can mainly be explained by the rise of public education and healthcare services, which have increasingly accrued to the global poor in the past decades. Figure 6 plots the level and composition of public services received by global bottom 20% since 1980, expressed as a share of total global income. Although redistribution to the bottom 20% in the form of public goods remains extremely low, it has steadily increased in the past decades: about 0.8% of global GDP was redistributed to the global income quintile in 2019, compared to 0.35% in 1980. The bulk of these gains was driven by education and healthcare, whose value was multiplied by three, from about 0.2% to 0.6% of global income. In 2019, they represented over two-thirds of public goods received by the bottom 20%. The combination of increased redistribution with global GDP growth has implied large gains in the real value of public services received by the global poor. From 1980 to 2019, the per capita transfer received by the global bottom 20% was multiplied by about 4, growing from only $30 to $120 per year at purchasing power parity.17 

An alternative way of looking at the role of public goods in shaping global poverty reduction is to compare the growth rates of specific groups before and after accounting for public goods. Figure 7 plots the real average income of the world's poorest 20% before and after cash and in-kind transfers. The global bottom 20% average income approximately doubled in terms of pretax income. Adding cash transfers increases this growth rate to over 130%, while incorporating education, health, and other in-kind transfers raises it further to 170%. By this view, cash transfers account for about 25% of global bottom 20% growth, public goods account for 20%, and total transfers account for as much as 40%. Appendix figure A.1.8 extends this analysis to the world's poorest 50% individuals, with similar conclusions. 18 My main result is robust to polar assumptions on the distribution of public goods. On the one hand, one may argue that only education and health eventually accrue to the poor, while other forms of public goods have little value and mostly benefit richer households. On the other hand, there is a case to make for an egalitarian allocation of collective public goods. After all, poorer households do indirectly benefit from services as diverse as street lighting, post offices, environmental protection, local and national administrations, and garbage removal in many countries around the world. Appendix table A.1.2 shows how sensitive is my result on global poverty reduction to these two scenarios. In my benchmark estimates, accounting for public services increases the rate of poverty reduction from 50% to 63%. Restricting public goods to education and health leaves this result unchanged. Assuming that all collective public goods are received on a lump sum basis raises the rate of poverty reduction even further, to 79%. My main conclusion is thus relatively robust to different scenarios on the progressivity of other public goods: public services account for 20-30% of global poverty reduction since 1980 and potentially more.

A second concern is that my findings might be driven by a specific country. The obvious candidates are China and India, which together represent over at third of the world's population and have both significantly invested in public services in the past decades. Appendix table A.1.2 reproduces my results on global poverty reduction after excluding China, after excluding India, and after excluding both countries from the sample. The results are qualitatively similar: public services account for about 15% of global poverty reduction when excluding China, 30% when excluding India, and 25% when excluding both countries.

Finally, I investigate the sensitivity of my results to using World Bank data instead of data from the World Inequality Database. 19 The World Bank data cover consumption or posttax disposable income per capita distributions that are not consistent with growth rates reported in the national accounts, so it is not the most adequate data source to study the impact of government redistribution on poverty and inequality. I attempt to reconstruct measures of pretax and posttax income nonetheless, using data available on the World Bank's website. 20 The main results are presented in appendix figures A.1.5, A.1.6, and A.1.7 for poverty thresholds at $2.15, $3.65, and $6.85 per day. The results are qualitatively similar to the main findings presented above: redistribution is found to have accelerated global poverty reduction at all thresholds. 21 19 Both the levels and trends in global poverty in the WID data differ from those of the World Bank for at least four main reasons. First, World Bank estimates focus on consumption (posttax disposable income minus net household saving), while my focus here is on income. Second, the estimates presented here are consistent with national income growth rates, while World Bank estimates are based on surveys and do not attempt to bridge gaps between survey and national accounts aggregates. Third, some of the estimates used in this paper are based on studies relying on data sources that may differ from those of the World Bank in a number of countries, including China (Piketty, Yang, and Zucman, 2019), India (Chancel and Piketty, 2019), and Brazil (Morgan, 2017). See Chancel and Piketty (2021). Fourth, I use GDP purchasing power parity conversion factors, while the World Bank only corrects for price differences in household final consumption expenditure. 20 The World Bank does not publish data on the world distribution of income. I thus reconstruct it myself by collecting distributions from the World Bank's website and extrapolating the average income of each countrypercentile to missing years using real GDP per capita growth rates. This yields trends in global poverty almost identical to those officially reported by the World Bank. Finally, I reconstruct measures of pretax income as consumption or disposable income, minus cash transfers, plus direct taxes. 21 Poverty at $2.15 per day declined by already 77% in terms of pretax income, so it is unsurprisingly difficult to explain much more of poverty reduction with government redistribution. For the two other thresholds, public goods account for a substantial fraction of poverty reduction (about 20% at $3.65 per day and 30% at $6.85 per day)

Public Goods and Global Inequality

I now turn to analyzing the incidence of public goods on global income inequality and the distribution of global economic growth.

Figure 8a plots the real income growth rate experienced by each global income percentile from 1980 to 2019. As is well-known (e.g., Chancel and Piketty, 2021; Lakner and Milanovic, 2016), the distribution of global economic growth has taken the shape of an "elephant curve," being highest at the middle of the global income distribution, lowest for the global upper-middle class, and relatively high among the richest 1%. Yet, little is known of how changes in government redistribution have shaped this general fact. My new database allows for the first time to make progress in answering that question. As shown in figure 8a, the distribution of global income growth has been relatively similar in terms of pretax and posttax disposable income. Higher cash transfers have led to negligible increases in growth rates at the bottom, financed by higher direct taxes paid by global middle-and top-income groups. By this measure, which corresponds to the standard way of studying the incidence of government policies on poverty, redistribution has done little to increase real incomes at the bottom since 1980.

In contrast to cash transfers, public goods have played an important role in making global economic growth more inclusive. The upper line of figure 8a adds public goods to the analysis and removes all taxes so as to reach posttax national income. Moving from posttax disposable income to posttax national income shifts the total growth rate of the 10 th percentile from about 100% to 160%. All percentiles within the bottom 60% see their growth rate rise substantially. 22 While in terms of posttax disposable income, most percentiles within the bottom 20% grew at a rate lower than that of the top 1%, the opposite is true in terms of posttax national income.

Public goods thus appear to have been a major force of inclusive growth since 1980.

Figure 8b represents the evolution of global income inequality since 1980, measured as the ratio of the average income of the top 10% to that of the bottom 50% in the world as a whole, for different income concepts. There are two main results.

First, taxes and transfers significantly reduce global inequality: in 2019, the top 10% to bottom 50% income ratio was 39 in terms of pretax income, compared to 26 in terms of posttax national income. Taxes and transfers all contribute to reducing global inequality, but transfers have the strongest impact. Indeed, cash transfers reduce the indicator by about 5 percentage points; adding in-kind transfers further decreases it by 5 percentage points; finally, removing taxes pushes it down by 4 percentage points. By this measure, transfers account for about 70% of the impact of government redistribution on global inequality, while taxes account for about 30%.

Second, public goods have been the strongest driver of the rise of global government redistribution since 1980. Global pretax income inequality has fallen in the past decades: the richest decile earned 53 times more than the poorest half of the world's population in 1980 compared to 39 times today, amounting to a 26% decline. The corresponding figures are 30% after cash transfers, 37% after cash and in-kind transfers, and 37% after all taxes and transfers. In other words, accounting for government redistribution increases the total decline in global income disparities since 1980 by 40%. About two-thirds of this effect is driven by public goods. 23 Because public goods provision varies so widely across countries, it does not only affect poverty and inequality in the world as a whole: it also shapes their distribution across space.

The upper panel of table 3 provides a Theil decomposition of global inequality into its betweencountry and within-country components for the main income concepts of interest. In line with the results presented above, taxes and transfers reduce global inequality: the Theil index is 1.13 in terms of pretax income, 0.98 in terms of posttax disposable income (or 13% lower), and 0.8 in terms of posttax national income (or 29% lower). However, because poor countries tend to have less progressive tax-and-transfer systems, and because redistribution only reduces inequality within countries, it increases the share of global income disparities explained by inequality between countries. The between-country component accounts for 30% of global inequality in terms of pretax income, but 33% in terms of posttax disposable income, and as much as 39% in terms of posttax national income. Accounting for government redistribution, in particular public goods, thus increases the weight of national differences in net national incomes per capita in explaining global inequality. 24 The lower panel of table 3 focuses more specifically on the bottom of the distribution by breaking down the geographical location of the world's poorest 20% by world region. Accounting for government redistribution significantly increases the share of the global poor living in India, Pakistan, Bangladesh, Ethiopia, Nigeria, and other Sub-Saharan African countries, all of which were identified previously as having weak and regressive tax-and-transfer systems. On the contrary, it improves the relative positions of low-income individuals living in China, Latin America, and the Western world. These differences are quantitatively large. For instance, moving from pretax income to posttax national income increases the share of the global bottom quintile living in India from 18% to 24%, while this share drops from 7% to almost zero in Western Europe and North America.

In the end, lower redistribution in low-income countries translates into huge inequalities in the quality of public services received around the world. In 2019, public goods benefiting the poorest 10% of the world's citizens represented less than 0.5% of global GDP. The share of global GDP received by global bottom 50% as a whole increased significantly throughout the period, from about 1.5% to 3.5% of global GDP, mainly due to greater education and health transfers.

However, this remains extremely small in comparison to the quality of services enjoyed by the richest world citizens: in 2019, public goods received by the upper decile of the global income distribution amounted to over 10% of global GDP.25 

Decomposing Redistribution

Figure 9 further breaks down the incidence of government redistribution by showing how the global poverty rate behaves under a number of counterfactual scenarios on the size and progressivity of taxes and transfers. 26 The three leftmost bars show that taxes and transfers reduce global poverty from about 13% to 7%, as in figure 1.

The next bar considers a radical scenario in which government expenditure would be distributed on a lump sum basis, that is, in a perfectly egalitarian way (γ j (m i ) = γ). This would reduce global poverty by 4 percentage points. This large effect is consistent with the significant inequalities in the distribution of public goods documented above and the fact that these inequalities are particularly high in poor countries, which spend less on the types of public goods that are most progressive. The last two bars further impose that all countries in the world move to a "Nordic welfare state," redistributing 50% of their national income, and that the global poor do not have to pay taxes to finance this expenditure. Moving to a Nordic welfare state would have a large effect on global poverty, while removing taxes would reduce it only marginally. This finding is consistent with the fact that both taxes and transfers are substantially lower in poor countries than in the rich world. Overall, applying all these scenarios jointly would reduce the global poverty rate from about 7% to below 1%.

In summary, about 3-6% of the world's population falls below the poverty line because of inequalities in access to public services. Equalizing the distribution of transfers and increasing government capacity would have the biggest incidence on global poverty, followed by improving tax progressivity. Even under extreme scenarios on the size and progressivity of government transfers, however, the global poverty rate would still reach about 1%. This points to the roles of both cross-country macroeconomic convergence and reductions in pretax income inequality within countries as necessary complementary factors for improving the living conditions of the global poor.

Discussion and Extensions

This section briefly discusses some implications of the results presented in this article and avenues for future research. Section 5.1 explores the robustness of my results to accounting for public sector productivity. Section 5.2 investigates how accounting for public services can shed new light on a key debate in development economics: whether surveys or national accounts should be used to track poverty and economic development. Section 5.3 discusses challenges in moving from measures of consumption to measures of the welfare value of public goods.

Section 5.4 explores the potential of my new measures of public goods redistribution for the study of the political economy of inequality.

Accounting for Public Sector Productivity

A natural concern is that cost of provision may not be an accurate indicator of the quality of public services received, because the productivity of governments may vary across time and space. In this section, I investigate the robustness of my results to adjusting transfers received for variations in public sector productivity. I focus on the main results and leave an extended presentation of the methodology to appendix B.

Methodology

Conceptual Framework I consider an extension in which the value of public goods is allowed to differ from cost of provision. The value of public goods received by individuals can theoretically be broken down into three components:

g(m i ) = j G j × γ j (m i ) × θ j (m i ) (4) 
With G j government expenditure and γ j (m i ) the share of expenditure received by i. θ j (m i )

captures the fact that for a given cost of provision, individuals may receive services of different quality. Empirically, it is useful to make a distinction between two notions of productivity:

θ j (m i ) = Θ j × q j (m i ) (5)
Θ j is the aggregate productivity of expenditure on function j, which does not depend on m i .

It captures the fact that the government may be more or less efficient at providing a given service than a benchmark production unit. For instance, public schools in country A may be on average less cost-efficient than public schools in country B, which implies that all public education transfers should be reduced by a constant factor in country A.

q j (m i ) is a heterogeneous productivity parameter. It captures the fact that the quality of services provided, holding cost constant, may differ between income groups. For instance, teachers teaching in poorer areas may be more or less qualified than those teaching in richer areas, independently from the wages they receive.

Aggregate Productivity Θ j I propose to estimate the productivity of public education and healthcare by anchoring cost of provision to educational and health outcomes. For education, the outcome of interest is expected human capital at age 5, which I derive by combining data on school attendance and test scores from international databases. For health, the outcome is the healthcare access and quality index provided by the global burden of disease study (GBD, 2022), which ranks healthcare systems from 0 to 100 based on death rates from 32 causes of death that could be avoided by timely and effective medical care. I choose these indicators for two main reasons. First, they are among the only education and health indicators for which data is available for almost all countries in the world and with some time dimension. Second, they are relatively good measures of the output of the public sector, in contrast to other measures such as life expectancy, which are arguably more contaminated by unobserved factors.

I then compare these outcomes to spending on education and healthcare to derive measures of cost efficiency in each country-year. Appendix figures A.3.32 and A.3.33 provide a concrete illustration. Education spending per capita is strongly correlated with expected human capital, but there is also significant variation in educational outcomes for a given level of spending.

Country-years that perform best for a given cost are attributed Θ j = 1: they are at the "efficient frontier". Meanwhile, country-years below the frontier are attributed lower values of Θ j the further they are from the frontier. In this approach, no country-year has a score higher than 1, implying that the best government in the world is assumed to do just as well as the private sector and never better.

I discuss the limitations and implications of this approach in appendix 5.1. I view these estimates of productivity as a lower bound for three reasons. First, PPP conversion factors already make an adjustment for public sector productivity, so this approach holds the risk of "double-counting" inefficiencies (World Bank, 2013). Second, they imply necessarily reducing transfers in all countries that are not at the frontier (Θ ≤ 1). This is equivalent to assuming that governments are never more efficient than the private sector: absent any government, education and healthcare would be delivered at the same price or lower in any country-year. Third, omitted variable bias implies that productivity is likely to be underestimated in low-income countries, whose lower educational and health outcomes are arguably the product of other factors than government performance (such as lower income per se). That being said, I find that my measures of productivity correlate positively with existing indicators of government efficiency, which I view as reassuring evidence that this approach captures cross-country differences in public sector productivity relatively well.

Heterogeneous Productivity q j (m i ) Heterogeneous productivity is arguably even more challenging to estimate. In the absence of better data, I investigate using subjective perceptions of public services from international survey data to derive estimates of heterogeneous productivity This approach is arguably far from being satisfying. Nonetheless, existing empirical evidence on inequalities in service delivery (conditional on access) suggest that heterogeneous productivity is likely to be quantitatively modest (see appendix B).

Main Results

Cross-Country Differences in Redistribution

The main takeaway is that accounting for productivity magnifies cross-country differences in redistribution. Appendix 9 with additional steps in which aggregate and heterogeneous productivity differences would be eliminated. With productivity adjustments, the poverty rate in 2019 is about 8% after accounting for all taxes and transfers. Removing heterogeneous productivity differences (setting q j (m i ) = 1) would reduce poverty by less than half a percentage point. Remove aggregate productivity differences (setting Θ j = 1) would have a larger effect, reducing poverty by about one percentage point. These effects are significant, but still much lower than the effect of equalizing all transfers. These results suggest that improving productivity can be useful to reduce global poverty, but reducing inequalities in access to public services is likely to have quantitatively larger effects.

Surveys, National Accounts, and Public-Private Complementarities: Public Goods and Measurement Discrepancies in Poverty Statistics

A major debate in development economics centers around whether national accounts or surveys should be used in priority to measure economic development and poverty in the developing world. For reasons that continue to not be well understood, persistent discrepancies between GDP and survey incomes can lead to conflicting conclusions on the evolution of living standards in the past decades (Deaton, 2005).

Recent studies point to GDP as providing a better benchmark for tracking economic development than household surveys. Combining data from various sources, Pinkovskiy and Sala-i-Martin (2016) provide evidence that GDP correlates much more significantly to satellite-recorded nighttime lights than survey means. It also accounts for a much greater fraction of variations in a number of indicators of quality of life, such as life expectancy, access to safe water, and primary school enrollment. Most importantly, the difference between GDP and survey means is positively associated with achievements on these indicators. In other words, "countries with higher and growing well-being tend to suffer from progressively greater mismeasurement of income by surveys." While the authors suggest that this finding could be due to the complexity of survey questionnaires, the exact reasons underlying this result remain unclear.

There is one natural candidate for explaining this discrepancy: public goods. As was made clear from the results presented in this article, surveys entirely miss services provided by governments in the form of education, health, transport, and other public services, which are not bought on a market and are thus absent from standard consumption measures. Arguably, these services play a key role in improving quality of life in the exact dimensions studied by Pinkovskiy and Sala-i-Martin (2016), as was already suggested in Figure 2b. The share of national income spent on public goods also appears to have significantly risen in the past decades, which could partly explain why surveys and GDP have become increasingly disconnected from each other.

I investigate this possibility in appendix table A.1.4. In the spirit of Pinkovskiy and Sala-i-Martin (2016), I regress five indicators of quality of life on the gap between GDP per capita and survey means: expected years of schooling, youth literacy, the secondary school enrollment rate, infant mortality, and life expectancy. I then compare the coefficient obtained before and after controlling for public spending on education and health, taken as a proxy for public goods provision in these two dimensions of well-being.

In line with Pinkovskiy and Sala-i-Martin ( 2016), I find that the gap between GDP and surveys tends to be positively correlated with greater quality of life, both before and after adding country fixed effects (panels A and B). For instance, a 1% increase in the gap between GDP per capita and average survey income is associated with a 0.16% increase in expected years of schooling. However, controlling for spending on education or health considerably reduces the size of the coefficient and renders it statistically non-significant in most specifications.

Put differently, one of the main reasons why GDP estimates track indicators of quality of life better than surveys is that they incorporate consumption of public goods while surveys do not. In directly incorporating this "missing consumption" into poverty and inequality statistics, this article contributes to correcting some of the conceptual discrepancies between these two approaches to the measurement of living standards. My results also highlight the critical role played by public-private complementarities in global poverty reduction: by enhancing public spending possibilities through greater tax revenue, GDP growth allows governments to increase public goods provision. Accounting for this channel, as was done in this article, leads to a more positive view of the role of macroeconomic growth in reducing poverty than the one pictured by household surveys alone.

From Consumption to Welfare: Challenges in Measuring the Value of

Public Goods

A key limitation of the results presented in this article is that they do not account for how "valuable" public services actually are. While receiving free education might be useful to lowincome households, it might not be as useful as receiving food or cash. In this section, I briefly discuss conceptual and empirical challenges in estimating the value of public goods.

There are at least three alternative ways of measuring the value of public services: through stated preferences, through revealed preferences, and through outcome-based estimation.

Stated Preferences Stated preferences refer to what households actually consider the value of public goods to be. To the best of my knowledge, only two studies have attempted to explicitly ask households whether they would prefer receiving cash than public services, and in what proportions (Khemani, Habyarimana, and Nooruddin, 2019; Thesmar and Landier, 2022). 28 In both cases, public services are found to be preferred to cash by a majority of households, in particular education and health. 29 By this measure, at least some public services should be attributed a greater value than cash transfers, which would reinforce my finding on the role of public goods in reducing global poverty.

Revealed Preferences Revealed preferences approaches use various methods to derive implicit measures of households' willingness to pay for public goods from behavioral patterns. The underlying principle is quite simple: if households receiving a cash transfer do not use it entirely to buy more education, then any increase in education spending should be attributed a lower value than a cash transfer of the same amount. This is a classic finding of economic theory (Atkinson and Stiglitz, 1976): cash transfers are superior to in-kind transfers, because they allow households to choose what they consume. 30 Based on this general result, public services should be attributed a significantly lower value than cash when being incorporated into poverty statistics, because they are not "freely chosen" by households.

Outcome-Based Measures Finally, outcome-based approaches value public services based on their actual effects. For instance, Finkelstein, Hendren, and Luttmer (2020) propose to measure the value of public policies by comparing the cost of each policy to total returns for its beneficiaries. In this context, the relative value of public services with respect to cash transfers depends on their ability to improve welfare. Focusing on 133 policy changes in the United

States, Hendren and Sprung-Keyser (2020) provide evidence that investments in health and education targeted to low-income children display the highest marginal value of public funds, because they end up paying for themselves through substantial increases in earnings in later life.

28 See also Liscow and Pershing (2022), who test the preferences of US citizens for in-kind transfers compared to cash, but focusing on a basket of basic necessities, not on public goods. 29 Thesmar and Landier (2022) ask respondents in France, Germany, and the United States to compare the actual composition of the government budget to the one they would prefer. They find clear majority support in favor of greater spending in education and health, and lower spending in cash transfers and defense. Khemani, Habyarimana, and Nooruddin (2019) perform a similar exercise in the context of Bihar, India. 30 Another approach consists in using housing prices to derive implicit valuations of public services. For instance, Eshaghnia, Heckman, and Razavi (2021) find, drawing on granular data on housing prices and school characteristics in Denmark, that low-and high-income households are willing to pay a relatively similar fraction of their income for an increase in school quality (see Eshaghnia, Heckman, and Razavi (2021), Figure 4). By this measure, high-income households put a much greater monetary value on education than low-income households, which would imply distributing education spending in a more unequal way than done in this article.

This would call for potentially putting a greater value on education and health expenditure than on cash transfers. Extending this approach to the study of global poverty would ideally require estimating the marginal value of an extra dollar spent in different types of public services in each country. These estimates could then be used to value public services by comparing their marginal value to that of cash transfers.

Understanding Discrepancies

In a world with full information, perfect rationality, and perfectly competitive markets, these three measures of the value of public services should coincide, because households would be willing to pay a price equal to expected returns. However, this is rarely the case for at least three reasons.

First, many of the assumptions underlying the Atkinson-Stiglitz theorem do not hold in practice.

Poor households may spend little on education and health not because returns are low, but because of many other factors such as limited information on their actual benefits, liquidity constraints, and market imperfections or spatial frictions that limit the supply of private education and healthcare services. All these factors are likely to lead to downward-biased estimates of willingness to pay when measured from revealed preferences.

Second, individuals may value public services beyond the direct value that they get from consuming them. Support for government provision of services is not only dictated by personal benefits, but also strongly responds to beliefs about what constitutes a just society (Thesmar and Landier, 2022). Public goods may have positive externalities, such as lower inequality, of which individuals are well aware; knowledge of these externalities causally increases support for redistribution (Lobeck and Støstad, 2022). Outcome-based measures do not generally account for these externalities, which could lead to underestimating the true value of public services.

A third discrepancy comes from the fact that stated preferences may be subject to considerable measurement error, depending on the way questions are framed and other characteristics of survey design. As in the case of revealed preferences, individuals may also not be fully informed about how valuable public services are compared to one another and compared to cash. This makes it difficult to use stated preferences as a benchmark for valuing public goods.

All these inconsistencies make it difficult to evaluate the exact value that should be attributed 

The Correlates of Public Goods Provision: An Exploratory Analysis

I conclude this article with an exploratory analysis of the cross-country correlates of public goods redistribution. The objective is not to provide any new causal evidence, but merely to illustrate how the measures constructed in this article could contribute to shedding new light on the political economy of inequality. I hope that the methodology developed in this article, focusing not only on how much governments spend but also on how progressively and efficiently they do so, can inspire new studies on the different modalities through which public policies can reduce poverty. Combining subnational data on political outcomes with indicators on the size, progressivity, and productivity of public goods provision would be a particularly fruitful avenue for future research.

I investigate the correlates of redistribution in the form of public goods by combining my new measures with selected political and economic indicators available from international datasets.

The outcome of interest is the share of national income received by the bottom 50% in the form of public goods in each country, computed from the database constructed in this article. I consider five explanatory variables. The first two capture political regime characteristics: the electoral democracy index available from the V-Dem database and the political competition index produced by the Polity5 project. The next two are measures of public sector corruption (V-Dem) and government effectiveness (World Bank Worldwide Governance Indicators), which relate more closely to the quality of governance. The last variable is the log of GDP per capita, expressed in 2021 PPP US dollars. All models control for the level of inequality, the total population, the demographic structure, and the trade to GDP ratio.

The results of this exercise are presented in appendix table A.1.5. The first three columns correspond to pooled OLS regressions on the full sample (column 1), the 2000-2019 sample only (column 2), and the 2000-2019 sample after excluding advanced Western democracies (column 3). Columns 3 to 6 repeat the same three specifications with country fixed effects.

Pooled OLS regressions point to the electoral democracy index, government effectiveness, and economic development as being significantly associated with redistribution. Electoral democracy and GDP per capita predict greater pro-poor spending on public goods, while government effectiveness has the opposite effect. The latter result might be driven by the fact that more effective governments spend less on public goods because they are able to provide them in more cost-efficient ways. Public sector corruption is associated with lower redistribution, but the effect is smaller and only statistically significant at the 10% level in the second specification.

Electoral democracy stands out as the only robust correlate of redistribution when adding country fixed effects. This effect is large, statistically significant, and relatively stable across specifications. Moving from the least democratic to the most democratic regime is associated with an increase in public goods received by the bottom 50% of 0.7 to 1.4 percentage points of national income. In contrast, political competition, public sector corruption, government effectiveness, and GDP per capita all display smaller and statistically non-significant coefficients in most specifications.

While these results are only suggestive and should be interpreted with care, they resonate well with the large literature pointing to the key role of political representation in fueling the rise of the welfare state (e.g., Cascio and Washington, 2014; Fowler, 2013; Fujiwara, 2015; Lindert, 1994; Meltzer and Richard, 1981). They are also in line with recent evidence ruling out the "luxury good hypothesis," according to which social protection would be a luxury good mechanically growing over the course of economic development (Lokshin, Ravallion, and Torre, 2022). After controlling for political variables and including country fixed effects, GDP per capita is not significantly associated with more or less redistribution.

Conclusion: Three Proposals to Improve Poverty Statistics

Public goods matter. They have been major drivers of human development in the past decades, contributing to improved access to education, healthcare, security, and other dimensions of quality of life. Yet, still little is known of who exactly benefits from these services, not only in a given country but even less so in the world as a whole. This article represented a first attempt at incorporating measures of public service delivery in global poverty statistics. I showed that doing so leads to a more positive view of global poverty reduction since 1980, because public goods are strongly progressive and governments have been increasingly investing in them. Nonetheless, the share of the world's GDP accruing to the global poor remains extremely limited, because low-income countries suffer from a curse of providing public goods in lower quantities, less progressively, and also potentially less efficiently than in the rich world. There is space for improvement in all three of these dimensions of government redistribution. Enhancing tax revenue, improving equity in access to public services, and raising government productivity should be seen as necessary complementary tools in the fight against global poverty. This article has taken a large, global perspective on poverty reduction in the past decades, yet much remains to be done to better track public goods delivery around the world. First, there is an urgent need for more transparency on what governments actually do. The data exploited in this article cover spending on large categories, such as education or health, without much detail on the underlying policies. Unfortunately, information on these policies remains very limited; even when it exists, it often ends up buried under a multitude of documents published by different institutions. The publication of regular reports consolidating and harmonizing data on government budgets, with precise information on the corresponding policies, should be viewed as a priority not only for government accountability, but also for the measurement of global poverty. Too often, researchers and statistical institutes aiming to track living standards face no other option than to ignore public services, simply because of a critical lack of data on what these public services actually are.

Second, more attention should be given to public goods in the design of living standards surveys.

Surveys routinely fielded by statistical institutes spend considerable time and effort compiling detailed data on household expenditure, yet the information that they collect on access to basic public goods remains rudimentary at best. Adding regular questions on both objective indicators and subjective perceptions of public service delivery would allow for a much more complete view of the well-being of low-income households. These questions should be designed in ways that would make them directly comparable with spending data on the different kinds of public services provided by governments.

Third, much more research should be conducted on how individuals actually value public services, not only in comparison to cash but also in comparison to one another. Under which conditions do households prefer to receive a transfer in the form of public healthcare, rather than education or cash? How do these priorities vary across countries, over time, and throughout the income distribution? Evidence on these questions remains extraordinarily scarce. Designing surveys eliciting such preferences would represent an important contribution to our understanding of the role of public services in reducing global poverty. Ideally, specific modules could be directly added to the questionnaires of living standards surveys, so as to regularly collect information on citizens' needs and priorities when it comes to public goods delivery. 
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Notes. The figure plots the evolution of the poverty headcount ratio at $2.15 per day (2017 PPP USD) in the world as a whole, for different income concepts. Posttax disposable income removes direct taxes and adds cash transfers. Posttax national income removes all taxes and adds all cash and in-kind transfers. Spikes correspond to lower and upper scenarios on the distribution of transfers. The unit of observation is the individual. Income is split equally between all household members. Public Health Expenditure (% of NNI)

Notes. Author's computations combining national budget data (public health expenditure) and World Bank estimates (healthcaredriven poverty). The figure plots the relationship across countries between public health spending, expressed as a share of national income, and healthcare-driven poverty, measured as the share of the population falling into poverty due to out-of-pocket health expenditure. In countries spending more on public healthcare, fewer households fall into poverty due to own spending on healthcare. Notes. Author's computations combining national budget data (public expenditure), World Bank estimates (monetary poverty rate), and Oxford Poverty and Human Development Initiative estimates (multidimensional poverty rate). The figure plots the relationship across countries between public expenditure on education, health, housing, and community services, and the gap between monetary and multidimensional measures of poverty. Monetary poverty: share of population spending less than $2.15 per day (2017 PPP USD). Multidimensional poverty: index combining deprivation in health, education, and living standards (see Alkire, Kanagaratnam, and Suppa, 2021). In countries with greater spending on basic public services, fewer households fall in multidimensional poverty relative to those falling in monetary poverty. Real Global Expenditure per Capita (2021 PPP USD) 1 9 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 2 0 1 2 2 0 1 4 2 0 1 6 2 0 1 8
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General Notes. The figure plots the share of the world population living with less than $2.15 per day in 2019, measured in 2017 PPP USD, by income concept. Posttax disposable income removes direct taxes and adds cash transfers. Posttax national income removes all taxes and adds all cash and in-kind transfers. The fourth bar assumes that all transfers are received on a lump sum basis: γ(m i ) = γ. The next bar further considers that all countries have welfare states similar to that of Nordic countries, that is, general government expenditure is set at 50% of national income in each country. The last bar considers that no taxes are paid to finance transfers. The unit of observation is the individual. Income is split equally between all household members. covered in 1980, 91 in 1990, and 157 after 2000). 31 The main advantage of this database is its historical coverage and conceptual consistency: total expenditure covers consolidated government, incorporating both central and local government expenditure. Its main limitation is that it does not provide any information on the composition of expenditure.

The main data source used to cover the composition of expenditure (as well as total expenditure after 2011) is the IMF, which provides data on spending by Classification of the Functions of Government (COFOG) in 172 countries. Depending on the country and year, the series cover either the general government, or only unconsolidated central, state, and local government expenditure.

I use other data sources on specific types of expenditure to complement and further decompose IMF data.

The IFPRI-SPEED database (Yu, Magalhaes, and Benin, 2015) covers total central government expenditure in 147 countries, incorporating some country-specific sources absent from IMF series.

The World Bank's World Development Indicators (WDI) database provides series on total education and health expenditure as a share of government spending in 208 countries.

For decomposing social protection expenditure into social insurance and social assistance, I rely on three sources: the OECD's Social Expenditure (SOCX) database, the United Nations Economic Commission for Latin America and the Caribbean's Social Expenditure database, and the World Bank's Atlas of Social Protection Indicators of Resilience and Equity (ASPIRE). 32 All three datasets provide data on total social protection expenditure as a share of GDP, as well as its decomposition by type of program.

A.1.4. Pretax Income Distribution Data

Data on the distribution of pretax income by country since 1980 come from the World Inequality Database, which brings together country-specific studies (e.g., Piketty, Saez, and Zucman (2018) for the US and Blanchet, Chancel, and Gethin (2022) for Europe) and other data sources to provide estimates of average pretax income by generalized percentile in all countries around the world since 1980 (see Chancel and Piketty, 2021).

The income concept covered in pretax national income, that is, the sum of all personal income flows before taking into account the operation of the tax-and-transfer system, but after taking into account the operation of pension and unemployment systems. By construction, average pretax income matches average net national income in each country.

A.1.5. Tax Incidence Data

For the distributional incidence of taxes, I rely on estimates from a companion paper (Durrer de la Sota, Fisher-Post, and Gethin, 2023).

A.1.6. Transfer Incidence Data

For the distributional incidence of government expenditure, I rely on five data sources: Piketty, Saez, and Zucman (2018), Blanchet, Chancel, and Gethin (2022), Gethin, Kofi Tetteh Baah, and Lakner (2023), the CEQ database, and the World Bank's ASPIRE database. Piketty, Saez, and Zucman (2018) provide in their microfile data on all cash and health transfers received by US individuals from 1962 to 2021. I use this information to compute the share of total cash and health transfers received by pretax income decile. Blanchet, Chancel, and Gethin (2022) The CEQ database provides estimates of the share of cash transfers, total education expenditure, and total health expenditure received by pretax income decile in 45 countries.

Finally, the World Bank's ASPIRE database draws on harmonized survey microdata to compute the share of social assistance transfers received by pretax income quintile in 108 countries over the 1998-2019 period (most countries are covered since the mid-2000s).

A.2. Harmonization of Government Expenditure by Function: G

I combine all available data sources to build a harmonized database on the level and composition of government expenditure since 1980. I proceed in two steps. First, I combine existing sources to estimate total consolidated government expenditure in all countries and years. Second, I estimate the composition of consolidated expenditure by function.

A.2.1. Total Government Expenditure

My primary data source to measure total consolidated government expenditure is Mauro et al. (2015), which I use for all country-years in which data is available. In countries not covered at all by Mauro et al. (2015), I use available IMF general government series. In countries not covered at all by any of these two sources, I use the sum of central, state, and local government expenditure reported in IMF series.

To cover all countries from 1980 to 2019, I then combine all data sources to carry these combined series backward and forward. First, I carry Mauro et al. (2015) series backward and forward using growth rates in IMF general government series as a share of GDP. When data is still missing, I use growth rates in IMF central, state, and local government. When data is still missing, I use growth rates in total tax revenue as a share of GDP from Bachas et al. (2022).

When data is still missing, I use growth rates in central government expenditure as a share of GDP from the IFPRI-SPEED database. When data is still missing, I extrapolate total expenditure backwards and forwards as a constant share of GDP. Finally, in the 13 small countries with no data on total government expenditure at all, I take continental averages of total expenditure as a share of GDP.

A.2.2. Composition of Government Expenditure

As for total government expenditure, I combine available data sources to estimate the composition of expenditure by function. My primary data source is the IMF series, which decompose expenditure into 10 large COFOG categories: social protection, education, health, recreation and culture, housing and community amenities, environmental protection, economic affairs, public order and safety, defense, and general public services.

I give priority to general government expenditure series, and use the sum of central, state, and local government expenditure series only when general government data is not available at all in a given country. I then extrapolate the composition of expenditure backward and forward so as to cover the entire 1980-2019 period. For countries with no data on the composition of expenditure, I take continental averages.

World Bank education and health expenditure series tend to be more consistent and cover more countries and years, so I incorporate them directly into these estimates. To do so, I simply replace education and health expenditure as a share of the general government budget by World Bank series when available. I then proportionally adjust other components of the general government budget so that the share of expenditure going to each function sums up to 1. This ensures that the resulting education and health expenditure series are fully consistent with World Bank data, while preserving the relative shares of other functions of government reported in IMF data.

Following the same principle, I then further decompose general public services and economic affairs into their subcomponents. As above, I use IMF series to split general public services into administration and debt service expenditure, extrapolating their respective ratios when data is missing. In countries with no data on these subcomponents, I assume that debt service absorbs one-third of general public services expenditure, which corresponds to the average observed across all country-years. I follow the same process to decompose economic affairs into transport expenditure and expenditure on other economic affairs.

Lastly, given that pretax income already includes pensions and unemployment benefits, I remove spending on social insurance transfers from social protection expenditure. To do so, I use the OECD's and the CEPAL's datasets to estimate a split between social insurance and social assistance transfers, and reduce social protection expenditure by the corresponding amount in the harmonized database. For countries not covered by these two datasets (all non-OECD, non-Latin American countries), I use the World Bank's ASPIRE database, which provides an estimate of total social assistance expenditure as a share of GDP in 124 countries. I take the ratio of this estimate to total social protection expenditure in my harmonized series, so as to reduce social protection expenditure to only cover social assistance. Finally, in countries with no data from either the OECD, the CEPAL or the World Bank, I make the conservative assumption that social protection expenditure matches social assistance expenditure (in other words, that the share of social insurance expenditure in social protection expenditure is zero).

A.3. Distribution of Transfers: γ(m i )

I combine available data sources to estimate transfer incidence profiles by income group. My measure of interest consists in concentration curves, that is, the share of a specific type of transfer received by income decile.33 I then distribute transfers by combining these profiles with government expenditure by function in each country.

In each case, I consider three scenarios for countries with missing data: one benchmark scenario corresponding to the average profile observed across all country-years; an upper bound in which missing countries are attributed the average transfer incidence profile of the five countries with the most progressive profiles; and a lower bound in which missing countries are attributed the average transfer incidence profile of the five countries with the most regressive profiles. In the absence of consistent data on the evolution of transfer progressivity over time (with the exception of the United States), I assume that is has remained constant in each country.

Social Assistance I combine concentration curves of social assistance expenditure by pretax income decile or quintile from Piketty, Saez, and Zucman (2018), Blanchet, Chancel, and Gethin (2022), the World Bank's ASPIRE database, and the CEQ Institute, by order of priority. I then allocate total social assistance expenditure in each country-year based on these profiles.

Education For education, I derive concentration curves of education spending by combining data from Gethin, Kofi Tetteh Baah, and Lakner ( 2023) with series of public education expenditure per child by level from the UNESCO, as explained in section 3.3.

Health

The CEQ database (and Piketty, Saez, and Zucman, 2018 for health in the US) is, to the best of my knowledge, the only available data source providing consistent information on the distributional incidence of health expenditure. I allocate total health expenditure in each country-year based on the corresponding concentration curves by income decile.

Economic Affairs I assume that expenditure on economic affairs is received proportionally to consumption. I use incidence curves on the relationship between income and consumption from Chancel et al. (2022a), who combine a number of microdata sources to derive typical lower and upper bounds on savings rates by pretax income percentile. In my benchmark scenario, I apply the same consumption-income profile in each country, corresponding to the typical profile estimated in Chancel et al. (2022a). I then use their lower and upper bounds as lower and upper bounds on the progressivity of expenditure on economic affairs.

Other Government Expenditure Other components of the government budget include expenditure on economic affairs, public order and safety, housing and community amenities, administration, recreation and culture, defense, and environmental protection. I distribute them proportionally to posttax disposable income.

Distribution of Taxes I borrow estimates of the distribution of taxes by generalized percentile directly from Durrer de la Sota, Fisher-Post, and Gethin (2023).

Debt Service, Budget Balance, and Local Taxes Finally, to reach a concept of posttax income consistent with the distributional national accounts framework (Piketty, Saez, and Zucman, 2018), I distribute debt service expenditure, the budget balance, and local taxes to individuals.

This ensure that average income is consistent with the net national income. The main issue is that data on tax revenue from Bachas et al. (2022) only covers taxes collected by the central government. As a result, the gap between total consolidated government expenditure and central government revenue incorporates both local taxes and the government deficit, which available data do not allow to distinguish. In the absence of better information, I distribute the gap between total revenue and total expenditure proportionally to pretax income in each country.

B. Accounting for Public Sector Productivity

B.1. Conceptual Framework

I consider an extension in which the value of public goods is allowed to differ from cost of provision. The value of public goods received by individuals can theoretically be broken down into three components:

g(m i ) = j G j × γ j (m i ) × θ j (m i ) (6) 
With G j government expenditure and γ j (m i ) the share of expenditure received by i. θ j (m i )

captures the fact that for a given cost of provision, individuals may receive services of different quality. Empirically, it is useful to make a distinction between two notions of productivity:

θ j (m i ) = Θ j × q j (m i ) (7) 
Θ j is the aggregate productivity of expenditure on function j, which does not depend on m i .

It captures the fact that the government may be more or less efficient at providing a given service than a benchmark production unit. For instance, public schools in country A may be on average less cost-efficient than public schools in country B, which implies that all public education transfers should be reduced by a constant factor in country A.

q j (m i ) is a heterogeneous productivity parameter. It captures the fact that the quality of services provided, holding cost constant, may differ between income groups. For instance, teachers teaching in poorer areas may be more or less qualified than those teaching in richer areas, independently from the wages they receive.

Consider for example a government providing free public education at a cost of G j = $1000 × N , with N the size of the population. Because of inequalities in access to public education, however, the poorest 20% only receive $500 per capita of funding: γ j (m i ) = 0.1. Furthermore, the government appears to be particularly inefficient at providing public education: it underperforms by 50% relative to what it could do if it was at the production possibility frontier, which implies that Θ j = 0.5. Finally, schools attended by children belonging to the bottom quintile appear to be 20% less efficient at providing education than the average school in the country:

q j (m i ) = 0.8. Combining the different parameters, we get: g j (Q 1 ) = $500 × 0.5 × 0.8 = $200.

B.2. Aggregate Productivity Θ j

I start with the estimation of aggregate productivity Θ j , corresponding to the overall efficiency of the government at providing public services.

B.2.1. Methodology

Following the existing literature measuring the productivity of governments by combining data on outcomes with data on government expenditure (e.g., Adam, Delis, and Kammas, 2011; Afonso, Schuknecht, and Tanzi, 2005; Herrera and Ouedraogo, 2018), I propose to estimate Θ j by benchmarking the productivity of governments around the world to one another. If a government produces more output than any other for a given cost, then its efficiency is set to 1, and the productivity of other governments with comparable costs is estimated based on the outputs they deliver. The advantage of this approach is its simplicity and transparency:

governments delivering better education and health outcomes are considered to be more productive.

I estimate simple models of public sector productivity based on international data covering government expenditure and outcomes. In broad strokes, I choose a function of government (e.g., health) and collect cross-country data on expenditure (public health spending per capita), other inputs (e.g., GDP per capita), and an outcome of interest (mortality). I then use data envelopment analysis to non-parametrically estimate the technical frontier, defined as the maximum output ever achieved in any country-year for a given level of expenditure and other inputs (e.g., Herrera and Ouedraogo, 2018). Finally, I use the estimated frontier to estimate Θ j , based on the extent to which output could be improved without changing costs in a given country-year. 34 This yields measures of technical efficiency ranging from 0 to 1 for each country-year covered by the data.

34 I use the teradial command in Stata.

I apply this methodology to estimate the productivity of public education and public healthcare.

For each of these two functions of government, I estimate two alternative production frontiers: one based on a single input and a single output, and one that incorporates additional inputs to account for the fact that, for instance, education outcomes might be higher because of higher GDP per capita rather than greater education spending. For other public goods, given the absence of high-quality data on service delivery, I take the average of public education and public healthcare measures. Finally, I interpolate between years and extrapolate backwards and forwards measures of productivity by function in each country, so as to cover the 1980-2019 period. For countries with no data at all, I take the global average observed in each year.

B.2.2. Productivity of Public Education

Inputs The first element required to estimate public education productivity is a measure of cost of provision. I take public education expenditure per child, expressed in 2021 PPP US dollars, estimated from the public spending database compiled in this paper. For the estimation of multiple-input efficiency, I add three auxiliary inputs to the model: the log of GDP per capita in 2021 PPP USD (available from the WID), the log of the adult literacy rate, and the log of the share of children enrolled in private schools (both available from the World Bank's WDI)

Output

The second element needed is a measure of government performance. Following the large literature in macroeconomics investigating the role of education in explaining differences in economic development (e.g., Hanushek, Ruhose, and Woessman, 2017), I propose to measure the output of the education system as the expected human capital that a child can hope to obtain at age 5:

Y education = exp(r S S + r Q Q) (8)
With S expected years of schooling at age 5, r S the return to a year of schooling, Q a measure of education quality, and r Q the return to education quality. Data on expected years of schooling come from the UNESCO and covers 202 countries over the 1970-2020 period. Education quality is taken from Altinok, Angrist, and Patrinos (2018), who compile data from various international test scores to construct a new database of education quality in 134 countries.

The return to schooling is set to 10% per year and the return to quality to 15% per standard deviation, following the existing literature. A.3.32 plots the resulting relationship between performance and cost of provision for all country-years. There is a very strong correlation between the two variables (ρ = 0.9, R 2 = 0.82): countries spending more on education display education systems of substantially better quality. Yet, there is also significant dispersion in the expected human capital stock achieved for a given level of government expenditure. The upper dashed line represents the efficient frontier, estimated using data envelopment analysis with variable returns to scale.

Results

Figure

This corresponds to a piecewise linear estimate of the maximum achievable output by level of expenditure.

The trajectories of Niger, Indonesia, and South Korea are represented as examples. Education expenditure and schooling outcomes have significantly increased during this period in all three countries. Niger stands quite far below the frontier, while South Korea has remained one of the most cost-efficient countries in the database throughout the period. Indonesia falls somewhat in-between. The corresponding measures of education productivity are about Θ education = 0.5

for Niger, 0.85 for Indonesia, and 0.9 for South Korea in the last year available. 35

B.2.3. Productivity of Public Healthcare

Inputs As for public education, the first step is to collect data on cost of provision. Given the particular role that private healthcare can play in some countries, I focus on total healthcare expenditure per capita (private and public combined). For the estimation of multiple-input efficiency, I add two auxiliary inputs to the model: the log of GDP per capita in 2021 PPP USD and the share of private health expenditure in total current health expenditure (both available from the WDI). All data series come from the World Bank's World Development Indicators.

Output Finding an accurate measure of the quality of healthcare provision is more challenging than for education. Indeed, unlike the human capital stock, which has a clear cardinal (monetary) interpretation, there is no obvious measure of healthcare performance whose units are directly comparable to cost of provision. Quality-adjusted life expectancy is often taken as a measure of interest (e.g., Cutler et al., 2022), yet this indicator is, by itself, arguably a poor measure of the performance of the healthcare system. Given these limitations, I turn instead to the healthcare access and quality (HAQ) index estimated in the context of the global 35 Notice that as shown in figure A.3.32, I fit the efficiency frontier using the log of the human capital stock. To get correct efficiency measures, one then needs to convert the ratio of logs into the ratio of actual human capital stocks. More precisely, we have a measure of efficiency θ log such that: θ log = log x log f (x) , with x the technical frontier evaluated at x. The objective is to convert

θ log into θ = x f (x) . Rearranging yields f (x) = exp( log x θ log ) and hence θ = x exp( log x θ l o g ) .
burden of disease study (GBD, 2022). This indicator ranks healthcare systems from 0 to 100, based on death rates from 32 causes of death that could be avoided by timely and effective medical care. The main advantage of the HAQ index is that it was specifically created by health experts to measure the ability of healthcare systems to cure preventable diseases: it is explicitly a measure of performance. It also has the advantage of covering nearly all countries in the world since 1990. The disadvantage is that it is normalized from 0 to 100, so it has no cardinal interpretation. In the absence of better solution, I re-express the HAQ index in units of life expectancy by first regressing it on life expectancy at birth, and then normalizing it using the coefficient obtained. Reassuringly, this correction only marginally affects efficiency scores.36 Figure A.3.33 plots the resulting relationship between healthcare performance and cost of provision for all country-years. As for education, there is a very strong correlation between the two variables (ρ = 0.93, R 2 = 0.87): countries spending more on healthcare are much more able to limit deaths from curable diseases. The upper dashed line represents the efficient frontier, while the trajectories of Sweden, China, and India are represented for the sake of illustration. India is significantly below the frontier (with an implied Θ health below 0.6 in all years), while China and Sweden have remained among the best-performing countries throughout the period.

Results

B.2.4. Discussion: Estimates of Θ j as Lower Bounds on Government Productivity

I view these estimates as providing a lower bound on government productivity, especially in poor countries, for three main reasons.

First, national income purchasing power parity conversion factors do already account for government productivity (World Bank, 2013). Indeed, public sector productivity is adjusted for all government services in the Asia-Pacific, Western Asia, and Africa regions, using a Cobb-Douglas function that assumes that government employees are less productive in poor countries because of a lower and less efficient stock of capital equipment (Heston, 2013). In OECD countries and the European Union, further adjustments are made for health and education, combining indicators on the quantity and quality of services provided (Blades, 2013). Hence, the correction made here to account for aggregate productivity implies adjusting transfers downwards twice, once when using PPP conversion factors to correct for price differences across countries, and once when multiplying transfers received by Θ j .

Second, the frontier approach implies by construction that Θ j cannot be greater than 1, given that the maximum input-output combination ever observed in any country-year is given a score of 1. As a result, governments are assumed to never be more productive than the private sector for any kind of service provided (Θ j = 1 corresponds to a government exactly as cost efficient as the private sector).

Third, omitted variable bias is likely to drive estimates of Θ j in poor countries significantly downwards. Indeed, poor countries are likely to have worse outcomes for a given level of government expenditure not only because of inefficiencies, but also because of a number of other confounding factors. These include lower incomes, greater inequality, more extreme weather conditions, or lower basic knowledge, which directly affect education and health outcomes independently from government investment. For all these reasons, overall government expenditure is likely to be more efficient in these countries than what the model suggests.

B.2.5. Validation: Correlates of Government Efficiency

Finally, a useful way of checking the reliability of my measures of government productivity is to compare them to existing indicators. Appendix table A.3.7 shows that education and healthcare productivity are positively correlated with a number of indicators of government efficiency available from international sources and the literature. This is especially true of healthcare productivity, which is positively associated with a composite index of government effectiveness (ρ = 0.57 for single-input estimates), lower corruption (ρ = 0.43), and more transparent policy-making (ρ = 0.34). I also find a positive correlation between my measures of healthcare efficiency and the index of public sector productivity of Chong et al. (2014) (ρ = 0.29), who mail letters to 159 countries and argue that the rate of return of these letters to their original sender provides a simple and transparent measure of government productivity.

All four of my measures of productivity are also highly correlated with one another. In particular, the cross-country correlation between single-input and multiple-input estimates is 0.94 for education and 0.97 for healthcare. 37 In other words, accounting for other factors affecting the relationship between government expenditure and outcomes does not appear to significantly alter rankings of which countries are more or less efficient. I view these results as additional reassuring evidence that my estimates capture broad differences in government productivity across countries relatively well. 37 See appendix table A.3.8, which provides raw pairwise correlations between measures.

B.3. Heterogeneous Productivity q j (m i )

Heterogeneity in productivity refers to the fact that the quality of public goods provided may vary by income group independently from their cost of provision, because, for instance, poorer geographical areas in a given country may provide public services in a more or less cost efficient way. Estimating heterogeneous productivity at a global scale is extraordinarily challenging, given the lack of high-quality data on service delivery by income group. In the absence of better information, I investigate using subjective perceptions of public services from international survey data to derive estimates of heterogeneous productivity by income group around the world. The data source is the Gallup World Poll, a yearly survey conducted since 2005 in 165 countries, which asks respondents whether they are satisfied with different types of public services in their area. I aggregate average responses by income quintile to measure differences in satisfaction with local public education, healthcare, police, and transport services.38 I then use relative responses as a scaling parameter, to increase or decrease the transfer received by each income group, for each of these four functions of government.

These subjective indicators have advantages and disadvantages. On the one hand, they are available for nearly all countries in the world and cover different types of public services, providing a simple and transparent measure of differences in the perceived quality of public services. On the other hand, they may suffer from significant measurement biases, in particular the fact that subjective perceptions may not be comparable across income groups because of differences in expectations of what "good" and "bad" public services might be. This could lead to underestimating inequalities in the quality of services received by income group, if richer respondents evaluate the quality of public services by comparing them to a higher benchmark than low-income households.

At the same time, existing studies suggest that heterogeneity in quality by income group remains relatively limited. Drawing on various data sources in the context of South Africa, Gethin (2023b) finds that inequalities in the quality of public services received by income group tend to be small, both for subjective or objective indicators. Subjective perceptions of public services also appear to track objective indicators of inequality in service delivery relatively well.

Similarly, Walter (2020) provides evidence that pupil-teacher ratios tend to vary substantially within countries, in particular in developing countries, but that differences in local economic development or remoteness only explain a very small fraction of these variations. 

C. Additional Figures and Tables

C.1. Additional Key Results

Share of World Population
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Notes. The figure plots the evolution of the poverty headcount ratio at $6.85 per day (2017 PPP USD) in the world as a whole, for different income concepts. Posttax disposable income removes direct taxes and adds cash transfers. Posttax national income removes all taxes and adds all cash and in-kind transfers. The unit of observation is the individual. Income is split equally between all household members. Figure A.1.5 -Global Poverty Headcount Ratio at $2.15 per day, 1980-2019 (World Bank Data) -77% -81% -89%
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Notes. The figure plots the evolution of the poverty headcount ratio at $2.15 per day (2017 PPP USD) in the world as a whole, for different income concepts. Distributions of consumption or disposable income per capita from the World Bank. Pretax income is reconstructed as consumption minus social assistance plus direct taxes. Figure A.1.6 -Global Poverty Headcount Ratio at $3.65 per day, 1980-2019 (World Bank Data) -58% -60% -72%
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Notes. The figure plots the evolution of the poverty headcount ratio at $3.65 per day (2017 PPP USD) in the world as a whole, for different income concepts. Distributions of consumption or disposable income per capita from the World Bank. Pretax income is reconstructed as consumption minus social assistance plus direct taxes. Figure A.1.7 -Global Poverty Headcount Ratio at $6.85 per day, 1980-2019 (World Bank Data) -32% -31% -44%
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Notes. The figure plots the evolution of the poverty headcount ratio at $6.85 per day (2017 PPP USD) in the world as a whole, for different income concepts. Distributions of consumption or disposable income per capita from the World Bank. Pretax income is reconstructed as consumption minus social assistance plus direct taxes. 1 9 8 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 2 0 1 2 2 0 1 4 2 0 1 6 2 0 1 8 Bottom 50% Top 5%

Notes. The figure plots total expenditure on public goods received by the bottom 50% and top 5% of earners in the world as a whole, expressed as a share of global income. The unit of observation is the individual. Income is split equally between all household members. 1 9 8 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 2 0 1 2 2 0 1 4 2 0 1 6 2 0 1 8 2 0 2 0

Benchmark

Productivity-Adjusted

Notes. The figure plots the level of public goods accruing to the global bottom 20%, expressed as a share of global income, before and after adjusting for aggregate and heterogeneous productivity. The unit of observation is the individual. Income is split equally between all household members. Figure A.1.19 -Global Poverty Headcount Ratio, 1980-2019 Notes. The figure plots the share of the world population living with less than $2.15 per day in 2019, measured in 2017 PPP USD, by income concept. Posttax disposable income removes direct taxes and adds cash transfers. Posttax national income removes all taxes and adds all cash and in-kind transfers. The fourth bar assumes no heterogeneous productivity: q j (m i ) = 1. The next bar further assumes no aggregate inefficiency: Θ j = 1. The next bar assumes that all transfers are received on a lump sum basis: γ(m i ) = γ. The next bar further considers that all countries have welfare states similar to that of Nordic countries, that is, general government expenditure is set at 50% of national income in each country. The last bar considers that no taxes are paid to finance transfers. The unit of observation is the individual. Income is split equally between all household members. Notes. The figure plots the share of the world population living with less than $3.65 per day in 2019, measured in 2017 PPP USD, by income concept. Posttax disposable income removes direct taxes and adds cash transfers. Posttax national income removes all taxes and adds all cash and in-kind transfers. The fourth bar assumes no heterogeneous productivity: q j (m i ) = 1. The next bar further assumes no aggregate inefficiency: Θ j = 1. The next bar assumes that all transfers are received on a lump sum basis: γ(m i ) = γ. The next bar further considers that all countries have welfare states similar to that of Nordic countries, that is, general government expenditure is set at 50% of national income in each country. The last bar considers that no taxes are paid to finance transfers. The unit of observation is the individual. Income is split equally between all household members. .2.25 -Global Government Expenditure, 1980-2019 (% of Global Income) Real Global Expenditure (% of Global Income) 1 9 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 2 0 1 2 2 0 1 4 2 0 1 6 2 0 1 8 1 9 8 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 2 0 1 2 2 0 1 4 2 0 1 6 2 0 1 8 2 0 2 0 High-Income Upper-Middle-Income Lower-Middle-Income Low-Income

C.2. Macroeconomic Aggregates

Collective

Notes. The figure shows the evolution of average real per capita general government expenditure on public goods by country income group, expressed in 2021 PPP USD. Population-weighted average across all countries in each group. Real government expenditure on public goods per capita (% of national income) 1 9 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 2 0 1 2 2 0 1 4 2 0 1 6 2 0 1 8 2 0 2 0 High-Income Upper-Middle-Income Lower-Middle-Income
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Notes. The figure shows the evolution of average general government expenditure on public goods by country income group, expressed as a share of national income. Population-weighted average across all countries in each group. 1 9 8 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 2 0 1 2 2 0 1 4 2 0 1 6 2 0 1 8 2 0 2 0 Europe / Other Western China India Other Asia Latin America Africa

Notes. The figure shows the evolution of real per capita general government expenditure on public goods by world region, expressed in 2021 PPP USD. Other Western countries: United States, Canada, Australia, New Zealand. Population-weighted average across all countries in each group. Real government expenditure on public goods per capita (% of national income)
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Notes. The figure shows the evolution of general government expenditure on public goods by world region, expressed as a share of national income. Other Western countries: United States, Canada, Australia, New Zealand. Population-weighted average across all countries in each group. 1 9 8 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 2 0 1 2 2 0 1 4 2 0 1 6 2 0 1 8 2 0 2 0 Europe / Other Western China India Other Asia Latin America Africa

Notes. The figure shows the evolution of real per capita central government tax revenue by world region, expressed in 2021 PPP USD. Other Western countries: United States, Canada, Australia, New Zealand. collected (% of net regional income)
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Notes. The figure shows the evolution of central government tax revenue by world region, expressed as a share of total regional income. Other Western countries: United States, Canada, Australia, New Zealand. .9 1

Single Input Multiple Inputs

Notes. The figure plots the distribution of aggregate public sector productivity Θ j for education expenditure, plotted across all country-years in the database, for each of the four models considered. Notes. Author's computations using Gallup World Poll data. The figure represents the average of heterogeneous productivity profiles q j (m i ) applied to correct in-kind transfers received by income quintile, computed over all countries over the entire 2009-2021 period. Numbers correspond to the ratio of the quality of the transfer received to average quality. Quality is measured as the share of respondents who declare being satisfied with public services in the city or area where they live, for the following services: public transportation systems, roads and highways, the educational system or the schools, the quality of water, and the availability of quality health care. The quality of police services is measured as the share of respondents who declare having confidence in the local police force. Notes. The figure represents the distribution of heterogeneous productivity scores by function, estimated from the Gallup World Poll data, across all countries with available data, for the bottom 20%. Figures correspond to the ratio of the quality of the transfer received by the bottom 20% to average quality. Quality is measured as the share of respondents who declare being satisfied with public services in the city or area where they live, for the following services: public transportation systems, roads and highways, the educational system or the schools, the quality of water, and the availability of quality health care. The quality of police services is measured as the share of respondents who declare having confidence in the local police force. Notes. The map represents estimates of aggregate public education productivity Θ j in 2019, estimated using public education spending as the only input. Notes. The map represents estimates of aggregate public healthcare productivity Θ j in 2019, estimated using public health spending as the only input. Notes. Author's computations using Gallup World Poll data. The figure represents the relative quality of public services received by the bottom 20% of income earners in comparison to the overall population. Values lower than 1 mean that the bottom quintile receive services of lower quality; values higher than 1 mean that they receive services of better quality. Quality is measured as the share of respondents who declare being satisfied with public services in the city or area where they live, for the following services: public transportation systems, roads and highways, the educational system or the schools, the quality of water, and the availability of quality health care. The quality of police services is measured as the share of respondents who declare having confidence in the local police force. These indicators are then aggregated by income quintile, and the ratio of the bottom quintile to the overall average is computed. Finally, the average of this indicator over all public services is calculated, over the entire 2009-2019 period, and represented in the figure. Notes. Author's computations using Gallup World Poll data. The figure represents the change in the relative quality of public services received by the bottom 20% of income earners, in comparison to the overall population, between 2009-2013 and 2016-2019. Values higher than zero mean that public services have become more progressive; values lower than zero mean that they have become more regressive. Quality is measured as the share of respondents who declare being satisfied with public services in the city or area where they live, for the following services: public transportation systems, roads and highways, the educational system or the schools, the quality of water, and the availability of quality health care. The quality of police services is measured as the share of respondents who declare having confidence in the local police force. These indicators are then aggregated by income quintile, and the ratio of the bottom quintile to the overall average is computed. Finally, the average of this indicator over all public services is calculated over the 2009-2013 and 2016-2019 periods, and the difference between the two periods is represented in the figure.

C.5. Maps

Figure 4

 4 Figure 4 breaks down the evolution of government expenditure on social assistance and public services by country income group from 1980 to 2019. There are three main results.

I

  now turn to analyzing the incidence of public goods on the distribution of global economic growth since 1980. I first show that public goods have played a major role in making global economic growth more progressive. I then analyze the incidence of public goods on global inequality. Finally, I decompose redistribution into its different components.

  by income group around the world. The data source is the Gallup World Poll, a yearly survey conducted since 2005 in 165 countries, which asks respondents whether they are satisfied with different types of public services in their area. I aggregate average responses by income quintile to measure differences in satisfaction with local public education, healthcare, police, and transport services. I then use relative responses as a scaling parameter, to increase or decrease the transfer received by each income group, for each of these four functions of government.

  to public services, both theoretically and empirically. This value ultimately depends on what one believes should matter, whether it is what individuals want (stated preferences), what they actually do (revealed preferences), or the benefits that they eventually get and what kinds of benefits are most important (outcome-based measures). Arguably, all of these three dimensions of welfare matter and should be studied jointly in future research.
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 4 Figure 4 -Public Goods Have Grown Global Real Public Expenditure Per Capita, 1980-2019 

  Author's computations using national budget data. The figure represents the evolution of general government expenditure per capita by function, expressed in 2021 PPP US dollars, in the world as a whole. Economic affairs include recreation and culture.
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  Figure 8 -Global Inequality and Public Goods
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 9 Figure 9 -Decomposing the Incidence of Public Goods on Global Poverty

  provide in their microfile data on family and social assistance transfers received by individuals in 32 European countries. I use it to compute the share of cash transfers received by pretax income decile in each country. Gethin, Kofi Tetteh Baah, and Lakner (2023) provides unique information on school attendance by age and household income in 155 countries since 1980. I use it to compute the share of education expenditure received by income decile in each country.
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  Figure A.1.1 -Validation of Methodology In-Kind Transfers Received by the Bottom 50% in South Africa, Simplified versus Detailed Series
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  Figure A.1.2 -Validation of Methodology Bottom 50% Share of Education Spending, Own Estimates Versus CEQ Database
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  FigureA.1.3 -Global Poverty Headcount Ratio at $3.65 per day, 1980-2019 
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  Figure A.1.4 -Global Poverty Headcount Ratio at $6.85 per day, 1980-2019 
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  Figure A.1.8 -Real Average Income of the Global Bottom 50%, 1980-2019
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  FigureA.1.9 -Total Growth in Posttax Disposable Income and Public Goods Received by Global Income Percentile, 1980-2019 
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  Figure A.1.10 -Total Expenditure on Public Goods Received by Global Income Decile, 1980-2019
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  FigureA.1.11 -Total Expenditure on Public Goods Received by the Global Bottom 50% and Top 5%, 1980-2019 

Figure

  FigureA.1.12 -Level and Composition of Public Services Received by the Global Bottom 50%, 1980-2019 (% of Global Income) 
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  Figure A.1.13 -Level and Composition of Public Services Received by the Global Bottom 20% (Real 2021 PPP USD), 1980-2019

Figure

  Figure A.1.14 -Level and Composition of Public Services Received by the Global Bottom 50% (Real 2021 PPP USD), 1980-2019
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  FigureA.1.15 -Gini Index of Global Income Inequality, 1980-2019 
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  FigureA.1.16 -Theil Index of Global Income Inequality, 1980-2019 

Figure

  FigureA.1.17 -Share of Global Income Inequality Explained by Between-Country Inequalities, 1980-2019 
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  Figure A.1.18 -Public Goods Received by the Global Bottom 20%: With Productivity-Adjusted Estimates
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  Figure A.1.22 -Decomposing the Incidence of Public Goods on Global Poverty: With Productivity-Adjusted Estimates, $3.65 Threshold

Figure A. 2 .
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  FigureA.2.25 -Global Government Expenditure, 1980-2019 (% of Global Income) 

  The figure shows the evolution of real average global general government expenditure, expressed as a share of total global national incomes.
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 2 FigureA.2.26 -Government Expenditure on Public Goods Per Capita by Country Income Group, 1980-2019 
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 2 FigureA.2.28 -Government Expenditure on Public Goods Per Capita by World Region, 1980-2019 
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 2 FigureA.2.29 -Government Expenditure on Public Goods by World Region, 1980-2019 (% of NNI) 
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  FigureA.2.30 -Government Tax Revenue Per Capita by World Region, 1980-2019 
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 2 FigureA.2.31 -Government Tax Revenue by World Region, 1980-2019 (% of Regional Income) 
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  Figure A.3.33 -Health Expenditure and Quality of Healthcare
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  Figure A.3.35 -Distribution of Aggregate Public Sector Productivity: Health
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  Figure A.4.37 -Distribution of Heterogeneous Productivity Scores by Function
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  Figure A.5.38 -Country Income Groups
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  Figure A.5.43 -Aggregate Public Education Productivity Around the World, 2019
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  Figure A.5.44 -Aggregate Public Healthcare Productivity Around the World, 2019
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  Figure A.5.45 -Change in Aggregate Public Education Productivity Around the World, 1980-2019
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  Figure A.5.47 -Inequality in Public Service Delivery Around the World
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  Figure A.5.48 -Trends in Equal Access to Public Services Around the World, 2009-2019

  table A.1.3 extends table 2 to productivity-adjusted estimates. Mechanically, because Θ

j ≤ 1 by assumption, all countries end up redistributing a lower fraction of national income to the bottom 50%. The gap is particularly large in the case of low-income countries: in-kind transfers are reduced by 40%, compared to about 15% in high-income countries. By this view, poor countries thus suffer public goods and global poverty reduction today, appendix figure A.1.21 reproduces figure

Table 1 -

 1 Methodology Used to Distribute Global Government Expenditure The table reports the sources used to distribute global government expenditure, together with summary statistics on expenditure by function as a share of national income and the share of expenditure received by the bottom 50% in each country. GKL: Gethin, Kofi Tetteh Baah, and Lakner (2023). WID:Blanchet, Chancel, and Gethin (2022) for Europe and Piketty, Saez, and Zucman (2018) for the US. CEQ: Commitment to Equity Institute Database. Prop. disposable income: component distributed proportionally to posttax disposable income (pretax income, minus direct taxes, plus social assistance transfers).

	Avg. Share	Share of Transfer
	of NNI (%)	Received (%)
	Source / Method	G j	(γ j , Bottom 50%)
	1980	2019 Min Mean Max

Table 2 -

 2 Dimensions of Redistribution by Country Income Group and World Region The table reports statistics on dimensions of in-kind redistribution by country income group (defined based on the World Bank's classification) and world region. All figures focus on public goods, that is, total government expenditure excluding social protection spending.

	Expenditure	Share of Transfer	Net Transfer
	(% NNI)	Received (%)	Received (% NNI)
	G	(γ, Bottom 50%)	(g, Bottom 50%)

Table 3 -

 3 Public Goods and the Geography of Global Inequality The table reports a Theil decomposition of global inequality into a between-country and a within-country component, as well as the geographical composition of the global bottom 20% in 2019, for different income concepts. Posttax disposable income removes direct taxes and adds cash transfers. Posttax national income removes all taxes and adds all cash and in-kind transfers. The unit of observation is the individual. Income is split equally between all household members.

	Pretax National	Posttax Disposable	Posttax National
	Income	Income	Income

  : With Productivity-Adjusted Estimates The figure plots the evolution of the poverty headcount ratio at $2.15 per day (2017 PPP USD) in the world as a whole, for different income concepts. Posttax disposable income removes direct taxes and adds cash transfers. Posttax national income removes all taxes and adds all cash and in-kind transfers. The unit of observation is the individual. Income is split equally between all household members. Figure A.1.20 -Real Income Growth Rate by Global Income Percentile, 1980-2019:With Productivity-Adjusted Estimates The figure plots total real income growth by global income percentile from 1980 to 2019 for different income concepts. Posttax disposable income removes direct taxes and adds cash transfers. Posttax national income removes all taxes and adds all cash and in-kind transfers. The unit of observation is the individual. Income is split equally between all household members.
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  A.1.22 -Decomposing the Incidence of Public Goods on Global Poverty: With Productivity-Adjusted Estimates, $3.65 Threshold

		Pretax Income	+ No Heterogeneous Prod.
		Posttax Disposable Inc.	+ No Aggregate Inefficiency
		Posttax National Income	+ Lump Sum Redistribution
			+ Nordic Government Size
	Share of World Population	Earning Less Than $3.65/Day (%)	+ No Taxes

Table A

 A The table reports raw correlation coefficients between different dimensions of government redistribution across countries. Cost (C j ) corresponds to total general government expenditure as a share of net national income. Progressivity (γ j (m i )) is measured as the share of total government expenditure received by the bottom 50% (excluding social security). Aggregate productivity (Θ j ) corresponds to single-input, output-oriented estimates for each function of government. Heterogeneous productivity is measured as the relative quality of public services received by the bottom 20% in each country. Statistics computed over all countries in the database (N = 174). * p<0.10, ** p<0.05, *** p<0.01.

		.1.1 -Pairwise Correlations Between Dimensions	
		of Government Redistribution Across Countries	
		Cost	Progressivity Aggregate Productivity Heterogeneous Productivity NNI per capita
	Cost	1.00				
	Progressivity	0.60 * * *	1.00			
	Aggregate Productivity	0.42 * * *	0.59 * * *	1.00		
	Heterogeneous Productivity	0.08	0.49 * * *	0.22 * * *	1.00	
	NNI per capita	0.56 * * *	0.71 * * *	0.63 * * *	0.28 * * *	1.00
	Notes.					

Table A .

 A 1.3 -Public Goods Provision Over the Course of Development:Before and After Adjusting for Productivity The table reports statistics on dimensions of in-kind redistribution by country income group (defined based on the World Bank's classification) and world region. All figures focus on public goods, that is, total government expenditure excluding social protection spending. The last column adjusts estimates for differences in aggregate and heterogeneous productivity across countries.

		Expenditure	Share of Transfer	Net Transfer	Adjusted for
		(% NNI)	Received (%)	Received (% NNI)	Productivity
		G	(γ, Bottom 50%)	(g, Bottom 50%)	(g, Bottom 50%)
	Country Income Group				
	Low-Income	23.3%	21.0%	4.9%	3.0%
	Lower-Middle-Income	26.3%	23.3%	6.1%	4.0%
	Upper-Middle-Income	25.6%	28.1%	7.1%	5.2%
	High-Income	30.4%	33.0%	10.0%	8.3%
	World Region				
	Sub-Saharan Africa	25.9%	20.9%	5.4%	3.2%
	Middle East and Northern Africa	28.6%	24.7%	7.0%	5.1%
	China	23.3%	25.4%	5.9%	5.0%
	India	31.4%	18.6%	5.8%	3.4%
	Other Asia / Oceania	23.3%	27.1%	6.4%	4.8%
	Latin America	25.8%	28.3%	7.2%	5.1%
	US / Canada / Western Europe	30.3%	35.0%	10.6%	8.9%
	Notes.				

Table A .

 A 1.4 -Public Goods, Quality of Life, and the Gap Between Surveys and National Accounts Each column presents coefficients of a regression of a selected dependent variable on the gap between GDP and survey means, before and after controlling for education or health spending. GDP-Survey Gap: percentage difference between GDP per capita and survey mean income. Educ./Health Spending: log of public education spending (expected years of schooling, youth literacy, secondary school enrollment rate) or log of public health spending (infant mortality, life expectancy). Panel A runs simple OLS regressions. Panel B includes country fixed effects.

		Expected Years	Youth	Secondary School	Infant	Life	
		of Schooling	Literacy	Enrollment Rate	Mortality	Expectancy
		(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)	(9)	(10)
	Panel A: No FE										
	GDP-Survey Gap	0.16 * * * 0.06 * * * 0.09 * * *	0.02	0.29 * * * 0.10 * * * 0.57 * * * -0.01 0.06 * * *	0.00
		(0.02) (0.01) (0.02) (0.02) (0.03)	(0.02)	(0.07) (0.03) (0.01) (0.00)
	Educ./Health Spending		0.19 * * *		0.11 * * *		0.29 * * *		0.60 * * *	0.06 * * *
			(0.00)		(0.01)		(0.01)		(0.01)	(0.00)
	Panel B: Country FE										
	GDP-Survey Gap	-0.04 * * * -0.01 0.08 * * *	0.04	0.13 * * * -0.10 * * * 0.33 * * *	0.02	0.03 * * *	0.00
		(0.01) (0.02) (0.03) (0.03) (0.03)	(0.03)	(0.05) (0.04) (0.01) (0.01)
	Educ./Health Spending		0.23 * * *		0.04 * * *		0.34 * * *		0.67 * * *	0.06 * * *
			(0.01)		(0.01)		(0.01)		(0.01)	(0.00)
	N	1193	1194	285	285	1409	1409	1760	1760	1772	1772
	Adj. R-squared	0.93	0.88	0.86	0.87	0.82	0.89	0.88	0.95	0.87	0.92
	Notes.										

Table A

 A The table reports the results of a linear regression of redistribution on a number of political and economic variables. Redistribution is measured as the share of national income received by the bottom 50% in the form of public services. All estimates include country and year fixed effects and control for the following additional variables: bottom 50% pretax income share, log of total population, share of population aged 0-19, 20-39, and 40-59, and trade to GDP ratio. Country FE: country fixed effects. Excl. Western Democracies: excludes Western European countries, Canada, the United States, New Zealand, and Australia from the sample.

	.1.5 -Political Correlates of Public Goods Redistribution	
		(1)	(2)	(3)	(4)	(5)	(6)
	Electoral Democracy Index (0-1)	1.212 * * *	1.423 * * *	0.975 * * *	0.745 * *	1.155 * * *	0.986 * * *
		(0.280)	(0.295)	(0.331)	(0.317)	(0.338)	(0.350)
	Political Competition Index (0-10)	-0.032 *	-0.042 * *	0.011	-0.010	0.003	0.013
		(0.018)	(0.019)	(0.022)	(0.016)	(0.017)	(0.017)
	Public Sector Corruption Index (0-1)	-0.583 * *	-0.412 *	-0.581 * *	0.254	0.355	0.366
		(0.230)	(0.248)	(0.266)	(0.284)	(0.310)	(0.319)
	Government Effectiveness (0-1)	-1.116 * * *	-0.761 *	-1.816 * * *	-0.689	-0.601	0.413
		(0.395)	(0.424)	(0.491)	(0.470)	(0.502)	(0.551)
	Log GDP Per Capita	0.784 * * *	0.732 * * *	0.761 * * *	0.283 * *	0.159	0.092
		(0.061)	(0.065)	(0.071)	(0.126)	(0.136)	(0.143)
	Additional Controls	X	X	X	X	X	X
	Country FE				X	X	X
	Excl. Western Democracies			X			X
	Sample	1980-2019 2000-2019 2000-2019 1980-2019 2000-2019 2000-2019
	N	2915	2637	2089	2915	2637	2089
	Adj. R-squared	0.65	0.64	0.48	0.90	0.91	0.88
	Notes.						

  The figure plots the distribution of aggregate public sector productivity Θ j for health expenditure, plotted across all country-years in the database, for each of the four models considered. 112Table A.3.6 -Summary Statistics on Cross-Country Government Aggregate Productivity Measures Notes. The table reports raw pairwise correlations between the four measures of total technical efficiency and other qualitative indicators of government productivity. Correlations are computed over all countries with available data for each pair of indicators, for the last year available, and weighted by each country's total population. Chong et al. (2014) efficiency corresponds to the average number of days to get the letter back. GDP per capita data come from the World Inequality Database. Inequality in public service delivery is measured as the quality of public services received by the bottom quintile relative to the overall population (q j (Q1)), estimated from the Gallup World Poll over the 2009-2021 period. Data on other indicators come from the World Bank. * p<0.10, ** p<0.05, *** p<0.01. Table A.3.8 -Correlations Between Measures of Government Productivity Notes. Correlations are computed over all countries with available data for each pair of indicators, for the last year available, and weighted by each country's total population. Educ: education; Heal: health. Numbers correspond to models with single (1) or multiple (2) inputs.

	C.4. Public Sector Productivity: Heterogeneous Productivity			
	Figure A.4.36 -Average Heterogeneous Productivity Profiles by Function, World
	Table A.3.7 -Correlates of Aggregate Government Productivity 1.06 Education
	1.05	Health	Education	Education	Health		Health
	1.04	Housing	Single Input	Multiple Inputs	Single Input	Multiple Inputs	N
	1 .94 .95 Notes. Mean SD .2 .3 .4 .5 Single Input Multiple Inputs 0.74 0.19 0.16 1.00 .6 Multiple Inputs .7 Notes. Statistics computed over all country-years in the database and weighted by total population. Q1 Q2 Q3 Q4 Income Quintile Min Max Education One Input 0.68 0.09 0.32 1.00 Multiple Inputs 0.73 0.09 0.39 1.00 Health One Input 0.71 0.19 0.12 1.00 Chong et al. (2014) Mail Efficiency 0.08 0.00 0.29*** Government Effectiveness 0.30*** 0.13* 0.57*** Control of Corruption 0.17** 0.04 0.43*** Absence of Corruption 0.07 -0.05 0.27*** Wastefulness of Government Spending 0.22*** 0.14* 0.26*** Irregular Payments and Bribes 0.24*** 0.10 0.46*** Favoritism in Government Decisions 0.15* 0.03 0.28*** Transparency of Policymaking 0.20** 0.06 0.34*** GDP per capita 0.35*** 0.22*** 0.62*** Inequality in Public Service Delivery 0.34*** 0.35*** 0.30*** Educ1 Educ2 Heal1 Heal2 Educ1 0.94*** 0.57*** 0.60*** Educ2 0.94*** 0.54*** 0.59*** Heal1 0.57*** 0.54*** 0.97*** Heal2 0.60*** 0.59*** .96 0.97*** .97 .98 .99 1 1.01 1.02 1.03 Transport Quality of Transfer Received (Average Quality = 1) Public Order & Safety	.8	.9 0.24*** 0.49*** 0.38*** 0.23*** 0.24*** 0.41*** 0.22*** 0.29*** 0.57*** 0.32***	Q5	1 159 177 177 160 149 150 151 150 177 160

See figure 4, which plots the evolution of real worldwide government expenditure per capita since 1980. Appendix figure A.2.25 plots global government expenditure as a share of global GDP.

More precisely, the index is constructed by attributing a weight of 1/3 to two health indicators (nutrition and child mortality), 1/3 to two education indicators (years of schooling and school attendance), and 1/3 to six "living standards" indicators (access to cooking fuel, sanitation, drinking water, electricity, housing, and basic assets.)

If the return to schooling is proportional and constant (e.g., 10%) and children from high-income parents can expect to have greater income regardless of education, for instance, then the real expected gains from schooling will be higher from children from high-income parents than those from low-income parents.

When missing, relative costs are assumed to have remained constant before or after the last year available. In the absence of detailed information on school attendance by grade in the microdata, individuals in primary school are taken as those aged 6 to 12, individuals in secondary school as those aged 12 to 18, and individuals in tertiary education as those aged above 18.

In practice, the government does contribute to the funding of private schools in many countries, although it usually provides lower funding than to public schools. The true transfer received thus likely falls in-between.

As discussed in section 3.3, in the absence of data, I make the conservative assumption that all children in school benefit from public education spending. If one was to exclude children in private schools, public education would be more progressive, because private schools are used much more intensively by high-income households(Lustig, 2018).

Appendix table A.1.1 reports pairwise correlation coefficients between dimensions of redistribution and net national income per capita across countries, including measures of productivity discussed in section 5. Nearly all dimensions of redistribution are significantly positively correlated: countries spending less also spend in more regressive and more inefficient ways. All four parameters are also positively correlated with economic development, in particular progressivity (ρ = 0.7) and aggregate productivity (ρ = 0.65).

Online appendix figure A.5.39 maps general government expenditure as a share of NNI around the world in 2019. Figure A.5.41 plots the share of education and health spending in the government budget.

It is important to stress that these ratios depend on which transfer is allocated first. If one was to first allocate public goods and then cash transfers, then the contribution of the former would appear substantially higher in comparison to the latter. In allocating public goods after cash transfers throughout the paper, I provide a lower bound on the contribution of in-kind transfers relative to cash transfers.

See appendix figure A.1.13, which plots the per capita real value of public services received by the global bottom 20% in 2021 PPP US dollars. Appendix figures A.1.12 and A.1.14 plot the same figures for the global bottom 50%. The results are broadly similar, although education and healthcare represent a slightly smaller fraction of transfers received.

More specifically, transfers account for about 20% of real bottom 50% income growth, about 15 points of which is due to public goods and 5% to cash transfers.

Appendix figure A.1.9 compares the growth rates of average disposable income and of public services received by global income percentile from 1980 to 2019. In line with the results presented above, public goods have grown significantly faster than posttax disposable incomes, especially at the bottom of the global income distribution. Total disposable income growth ranges from 80% to 180% within the global bottom 50%, while total growth in public services received ranges from 220% to 360%.

Appendix figures A.1.15 and A.1.16 plot the evolution of the Gini and Theil indices of global inequality for different income concepts. The conclusions are qualitatively similar: for both indicators, accounting for public goods leads to a faster decline in global income disparities since 1980.

Appendix figure A.1.17 plots the share of global inequality explained by average income differences between countries from 1980 to 2019 for different income concepts. This share has significantly declined across all income concepts.

See appendix figuresA.1.10 and A.1.11. 

Appendix figures A.1.22 and A.1.23 extend this analysis to poverty at $3.65 and $6.85 per day and also incorporate scenarios on public sector productivity discussed in section 5.1. The results are similar.

See https://www.imf.org/external/datamapper/exp@FPP/USA.

See https://www.oecd.org/social/expenditure.htm; https://statistics. cepal.org/portal/databank/index.html?lang=en&indicator_id=4407&area_id=; https://www.worldbank.org/en/data/datatopics/aspire.

Concentration curves are more meaningful to distribute transfers than incidence curves, given that unlike taxes paid, transfers received are not generally proportional to income or consumption.

More specifically, I run a linear regression of life expectancy on the HAQ index, controlling for the log of GDP per capita, years of schooling of the working-age population, and country fixed effects. I then multiply the HAQ index by the coefficient obtained, so as to re-express it in "units of life expectancy."

Respondents are asked whether they are "Satisfied" or "Dissatisfied" with the public transportation system, the quality of roads and highways, the educational system or the schools, and the availability of quality health care. I use these four measures to derive estimates of heterogeneous productivity in the provision of transport, education, and health care. For police services, I rely on a question that asks whether respondents have "confidence in the local police force."

from a "triple curse" of redistribution in the form of public goods: not only do they spend less on public services and distribute them more unequally, they also provide them less efficiently.

The gap in total spending between low-income and high-income countries is about 30% (23% versus 30%), while the gap in the value of the transfer eventually accruing to the bottom 50% exceeds 250% (3% versus 8%).

In terms of regional patterns, Asian and Sub-Saharan African countries are characterized by significantly lower aggregate and heterogeneous public sector productivity than Western countries and Latin America. 27 The China-India comparison is also striking: although India spends more on public goods than China, the productivity-adjusted transfer received by the bottom 50% ends up being a third lower in India than in China as a share of national income. This finding is consistent with the literature documenting the exceptionally low performance of the Indian public sector (Das et al., 2016; Muralidharan, 2019; Muralidharan and Sundararaman, 2015).

Global Poverty and Inequality I now turn to implications of productivity adjustments for the analysis of global poverty and inequality. The main conclusion is that accounting for productivity substantially reduces in-kind transfers received by the global poor. However, it does not significantly alter the trend; as a result, it only marginally affects my results on the role of public goods in reducing global poverty and inequality.

Appendix figure A.1.18 plots the share of global income received by the world's poorest 20% before and after adjusting for productivity. Adjusting for productivity reduces the total transfer received by the global bottom 20% by about a third but does not affect the trend. Productivityadjusted estimates suggest that the share of global income accruing to the poorest quintile rose from about 0.2% to over 0.5%. A.1.19 and A.1.20 turn to global poverty reduction and the distribution of global economic growth. Adjusting for productivity reduces the rate of global poverty reduction from 63% to 60%. It also reduces the growth rate of percentiles within the bottom 50% of the world distribution of income by 5 to 10 percentage points out of growth rates ranging from 150 to 220. My main findings thus appear to be relatively robust to accounting for a potentially lower productivity of the public sector in low-income countries.

Appendix figures

Finally, to get a sense of the importance of productivity in shaping the relationship between 27 See online appendix figures A.5.43 and A.5.44, which map aggregate education and health productivity scores in each country. Figure A.5.47 maps average differences in satisfaction with public services across countries. In both dimensions, however, available data suggests that there has been a convergence over time: see figures A.5.45 and A.5.46 for aggregate productivity, and figure A.5.48 for income differences in satisfaction with public services.
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A. Additional Methodological Details

This section presents the methodology used to estimate the distribution of global pretax and posttax incomes. Section A.1 outlines the data sources used. Section A.2 explains the methodology used to construct aggregate government revenue and expenditure series. Section A.3 covers the distribution of transfers.

A.1. Data Sources

A.1.1. Macroeconomic Aggregates

My main source for macroeconomic aggregates is the World Inequality Database (WID, see http://wid.world), which combines various data sources to provide harmonized national accounts series and population totals in all countries in the world from 1950 to 2021 (Blanchet and Chancel, 2016). I use five main variables from the WID database in my analysis: gross domestic products, net national incomes, total populations, national income deflators, and PPP conversion factors to 2021 US dollars.

A.1.2. Government Revenue Aggregates

For government revenue aggregates, I rely on Bachas et al. (2022), who build a new database on the level and composition of tax revenue in 150 countries since 1965. Their database provides information on total tax revenue as a share of net domestic product, together with a breakdown by type of tax (personal income taxes, corporate income taxes, social contributions, property and wealth taxes, indirect taxes, and other taxes).

A.1.3. Government Expenditure Aggregates

Estimating the evolution of consolidated government expenditure and its composition is challenging, and there exists no single data source providing harmonized information on spending on different policies across countries. Accordingly, I combine various data sources to build a new database on government expenditure by function.

My primary data source for total expenditure is Mauro et al. (2015), who draw on historical data from the IMF and other sources to construct a new database on total consolidated government expenditure as a share of GDP in 170 countries from 1800 to 2011 (59 countries are Notes. The figure plots the share of the world population living with less than $6.85 per day in 2019, measured in 2017 PPP USD, by income concept. Posttax disposable income removes direct taxes and adds cash transfers. Posttax national income removes all taxes and adds all cash and in-kind transfers. The fourth bar assumes no heterogeneous productivity: q j (m i ) = 1. The next bar further assumes no aggregate inefficiency: Θ j = 1. The next bar assumes that all transfers are received on a lump sum basis: γ(m i ) = γ. The next bar further considers that all countries have welfare states similar to that of Nordic countries, that is, general government expenditure is set at 50% of national income in each country. The last bar considers that no taxes are paid to finance transfers. The unit of observation is the individual. Income is split equally between all household members. Efficient Frontier South Korea Indonesia Niger

C.3. Public Sector Productivity: Aggregate Productivity

Notes. The unit of observation is the country-year. Data on expected years of schooling from the UNESCO. Data on education expenditure per child come from estimates presented in this paper. Notes. Authors' computations using national budget data. Notes. Authors' computations using national budget data. Notes. The map represents the share of total government expenditure on public goods received by the bottom 50% in each country.