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FOREWORD

Francois Bourguignon

ince the pioneering fiscal incidence analysis developed by Charles Stauffacher

(1941)! for the United States in the 1930s and Tibor Barna (1945)? for the United

Kingdom in 1937, the quality and richness of data have improved considerably;
indicators for measuring income inequality, poverty, and the incidence of redistribution
instruments have become more rigorous; and standard practices for evaluating re-
distribution in developed countries have emerged. The public interest for the issue of
redistribution has recently been revived by the observed increase in disposable income
inequality in numerous countries. Comparative data on redistribution are now regu-
larly published in Organisation for Economic Cooperation and Development (OECD)
reports,® and household survey-based microsimulation models, pioneered by Guy
Orcutt at the Brookings Institution in the late 1950s* and now available in most high-
income countries, enable analysts to evaluate the potential impact of each of the many
redistribution instruments available to governments.

In the last decade, these methodologies have been extended to, and adapted for,
low- and middle-income countries. This has been one of the most important contri-
butions of the Commitment to Equity (CEQ) Institute, founded—as a project, first—
in 2008 by Nora Lustig. In the past, numerous isolated attempts had been made to
evaluate the incidence in a few middle-income countries of specific aspects of their
redistributive systems, including cash transfers, indirect subsidies, public education

Paris School of Economics January 2022

!Charles Stauffacher, “The Effects of Government Expenditures and Tax Withdrawals upon In-
come Distribution, 1930-39,” in Public Policy: A Yearbook of the Graduate School of Public Policy,
ed. C.J. Friedrich and Edward S. Mason (Harvard University Press, 1941).

2Tibor Barna, Redistribution of Incomes through Public Finance (Oxford University Press, 1945).
3See, for example, “Growing Unequal” (2008), “Divided We Stand: Why Inequality Keeps Ris-
ing” (2011), and “In It Together: Why Less Inequality Benefits All” (2015).

*Guy Orcutt, “A New Type of Socio-Economic System,” Review of Economics and Statistics 39,
no. 2 (1957): 116-23.
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expenditures, indirect taxes, and the like. But no attempt had been made to construct
a framework that would both enable the study of most redistributive fiscal instru-
ments together and be systematically applicable to a variety of developing countries
until the CEQ Institute took on this ambitious task. Developing and adapting the
micro-based concepts and indicators needed to rigorously evaluate redistribution in a
developing country context, researchers at the institute also designed the appropriate
tools to compute these indicators and apply them to a diverse array of countries—over
sixty overall at this stage!

The CEQ Handbook combines what they have learned from a conceptual and an
analytical point of view, the practical tools they have developed, and some of the ap-
plications of these concepts and methods to a variety of countries and issues. All the
questions a research team or a government administration would ask when trying to
evaluate the distributional impact of its fiscal revenue and expenditure system as a
whole or of a single instrument are answered in this most valuable volume.

Even more, the CEQ Handbook innovates in the discipline of incidence analysis
in several major respects and emphasizes several properties of redistribution systems
that are often ignored. For instance, an interesting discussion is offered of the concept
of “progressivity” of a single fiscal instrument when integrated into a system comprised
of many others. Since the impact of a tax or a transfer on inequality or poverty de-
pends on the other fiscal instruments in place, understanding the full context is of ob-
vious importance in the policy debate on that particular tax or transfer. Equally inter-
esting and useful is the use of alternative income concepts to measure the overall
inequality and poverty and the demonstration of how different concepts may lead to
different conclusions about the distributional incidence of the fiscal system. Thus, a sys-
tem may be progressive and/or poverty reducing when viewed from the perspective of
the familiar concept of “disposable income” but regressive and/or poverty increasing
when indirect taxes are added into the picture, as they are in the CEQ “consumable
income” concept. The Handbook tackles more complex issues as well, providing, for
instance, a thorough consideration of how some combinations of taxes and transfers
can modify the income ranking of households or people and lead in some cases to coun-
terintuitive results in measures of redistribution.

In addressing the issue of redistribution, the CEQ Handbook puts more emphasis
on the role of indirect taxes and subsidies than a typical tax-benefit incidence analysis
in a developed country. This is because direct taxation and overall cash transfers weigh
much less in total income in low- and middle-income countries, which, in turn, in-
creases the relative importance of indirect taxation and subsidies for redistribution.
This change in emphasis is most welcome as indirect taxation and subsidies often hide
unwanted redistributive effects. For instance, indirect subsidies to basic goods such as
food and energy are seen as key instruments for relieving poverty in many developing
countries. They indeed reduce poverty, but as they also benefit the nonpoor by reduc-
ing their consumption bill, they prove a rather costly redistribution instrument. Like-
wise, it is also crucial to investigate whether cash transfers to the poor, which have
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gained importance in developing countries, may more than offset the effect of regres-
sive indirect taxes on poverty.

The phenomenon of informality, which differentiates incidence analysis in devel-
oping and developed countries, also receives more conceptual and empirical emphasis
in the CEQ methodology. In developing countries, numerous small production units es-
cape legislation and thus do not pay labor taxes or make social security contributions.
They also evade indirect taxation on the sale of their output—but they pay the value
added taxes (VAT) on inputs bought from the formal sector. This formal/informal
dualism makes incidence analysis intricate. Some general equilibrium framework is
needed to figure out the impact of indirect taxation and subsidies on consumer prices,
in order to determine the incidence of taxes on “consumable income.” Informality
makes this computation difficult because informality is imprecisely observed. In this
respect, it is not clear that the IMF’s or the World Bank’s general equilibrium mod-
ules, used by the CEQ to perform that computation, take satisfactorily into account
the complication arising from informality. This is a topic that requires further investi-
gation and the CEQ Institute should pursue it in future editions of this Handbook.

There are other valuable additions to standard incidence analysis practice in the
CEQ Handbook. One concerns the treatment of pensions and the oversimplifying as-
sumption in many studies and micro-simulation models that pensions paid by the
public sector are essentially cash transfers from the public sector—a problem that has
plagued OECD incidence analyses for a long time. Of course, this ignores the fact that
some of the beneficiaries have contributed during their active lifetime to social secu-
rity in a kind of forced savings so that their pension may simply be the return on these
savings. Making explicit the distinction between contributory and noncontributory
pension benefits as suggested in the CEQ Handbook is most helpful. And the same ap-
plies to other benefits such as healthcare, which may be granted free of contribution in
some cases and as counterpart of contributions in others. Here, too, the differences with
respect to standard incidence analysis in developed countries may be substantial.

The inclusion of primary and secondary public educational expenditures in fiscal
incidence analysis is another major difference. These expenditures are generally ignored
when measuring redistribution in developed countries, possibly because primary and
secondary schooling are practically universal and, in many countries, publicly funded.
Their redistributive impact thus seems limited (this is much less true of subsidies to
tertiary education). Things are different in most low- and middle-income countries
where schooling is far from universal. Considering the cost to the government of pub-
lic education as a transfer to households with children in public schools may thus be
necessary, although it can involve a variety of complications, as the Handbook acknowl-
edges. First, the value placed by parents on the schooling of their children, that is,
their “willingness to pay” for schooling, might differ from the cost of pupils in public
schools. Second, the current practice ignores differences in school quality, a potentially
important source of inequality. Third, and most crucially, it is not clear that an increase
in the cost of schooling, aimed precisely at equalizing quality across schools, could be
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considered as a net gain in the standard of living of families with children in school
and therefore in more redistribution. Although it will be a gain for the child when en-
tering the labor force in the future, it is not certain that this gain will then be shared
with parents.® In this second edition of the CEQ Handbook, valuable innovations have
been made in the measurement of the incidence of public educational expenditures on
social welfare and inequality. They take care of the first two previous points, i.e., will-
ingness to pay and school quality, as well as some others. Yet, the intergenerational
dimension of the incidence of public education spending is still to be tackled.

This edition of the CEQ Handbook also improves on the measurement of the re-
distributive incidence of another type of in-kind benefit—namely, the impact of pub-
lic health care systems. In particular, a method is proposed that takes into account the
distributional impact of public spending on health outcomes rather than merely allo-
cating health expenditures to users.

The CEQ incidence analysis methodology is also notable for its attention to the
diversity of the redistributive instruments that are available and the extent of their im-
pact on inequality and poverty. In this regard, the CEQ Master Workbook®, a multi-
sheet Excel file that presents standardized results of exhaustive fiscal incidence analy-
ses, should hugely facilitate country comparisons. It not only shows the distributional
incidence of taxes and transfers based on a specific core income concept, such as dis-
posable, consumable, or final income, but also provides crucial information for evalu-
ating the actual reach of incidence estimates. It thus informs the metadata of the
household survey used for the estimation, including the list of available income com-
ponents, taxes paid, and transfers received; clarifies the assumptions used to estimate
nonreported taxes and transfers; and specifies the amounts of each individual tax or
transfer in administrative accounts so as to compare them with the equivalent amounts
as reported in the survey or imputed by the analyst, as well as to judge the actual cov-
erage of the incidence analysis and identify potential biases. Finally, combined with a
user-written software in Stata (commonly known as “ado files”), a final spreadsheet in-
cludes the more detailed original indicators on the progressivity of the various fiscal
instruments and their redistributive effectiveness as defined in the theoretical part of
the Handbook.

With the notable expansion in coverage, the CEQ Institute’s Data Center is thus
becoming the repository of rigorous incidence analyses conducted on a wide variety
of countries according to the methodology described in the Handbook and presented
in the CEQ Master Workbook format. At present, the CEQ Data Center already has
comparative inequality and poverty indicators as well as the structure of redistribu-
tive fiscal instruments for over sixty countries, including the United States. Quite clearly,
the CEQ has the potential for becoming for the distributional incidence analysis of fis-

> A full argument along these lines may be found in Fran¢ois Bourguignon and Halsey Rogers,
“Distributional Effects of Educational Improvements: Are We Using the Wrong Model?,” Eco-
nomics of Education Review 26, no. 6 (2007): 735-46.
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cal policies the equivalent of the renowned Luxembourg Income Study (LIS), which
releases harmonized microdata from national household surveys, a little along the lines
of, but with a broader outreach than, EUROMOD,® a tax-benefit model that includes
the twenty-eight members of the European Union. An important difference is that—
whenever permissions have been duly granted by the proper authorities—microdata
in the CEQ Data Center is downloadable,” which is not the case in LIS, where customer
programs are run onsite, or EUROMOD, where users do not have direct access to the
data, or the computer code used to simulate the fiscal systems. In the CEQ Data Cen-
ter, whenever authorized, the income concepts and specific taxes and transfers, along
with the computer code used to allocate them, will be made available so users can rep-
licate or modify them at will.

This Handbook and the achievement it represents are certainly not the end of the
huge undertaking the CEQ Institute began a decade ago. Many improvements of fis-
cal incidence analysis are under way and will be incorporated in the next edition of
this Handbook. Of particular importance is developing ways to combine survey and
administrative data, especially on taxes but possibly on transfers too. So is creating tools
for the systematic updating of incidence analysis either with more recent data or, per-
haps more importantly, changes in the fiscal instruments—an operation that may re-
quire some “nowcasting” work so as to make the database temporally consistent with
the fiscal reform. Making the whole dataset and full calculation module available for
microsimulation work by policymakers, observers, and analysts, so that they can trans-
parently change the rules governing specific fiscal instruments and easily evaluate the
distributional consequences, is also crucial. Such microsimulation models, which are
now available in most OECD countries, differ somewhat from the pure incidence analy-
sis of the CEQ Handbook in the sense that all taxes and transfers are systematically
computed on the basis of official rules. This facilitates the simulation of reforms of the
fiscal system, as well as easier updating of the incidence analysis when the government
modifies the way some taxes or transfers are calculated. While such models are avail-
able in practically all developed countries, the CEQ Handbook and the work at the
CEQ Institute have prepared the way for this to become the case in less advanced
economies.

Another step that needs to be taken is the inclusion of some basic behavioral
response to the existing fiscal instruments and reforms in it. It is not clear that it is so
easy to include behavioral responses concerning labor supply or consumption because
economic models and the databases used to estimate such models are often weak and
in any case results are very imprecise. Nevertheless, an area of first importance is tax
evasion and the incomplete take-up of benefits, as both introduce an important wedge
between the official rules in fiscal system and their actual impact on personal incomes

¢See https://www.euromod.ac.uk/.
7Since the first edition, harmonized microdata have now become available for a number of coun-
tries in Harvard Dataverse: https://dataverse.harvard.edu/dataverse/ceqmicrodata.
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and their distribution. The CEQ Institute is planning to incorporate models of
these behavioral responses into the CEQ basic framework for the next edition of its
Handbook.

This CEQ Handbook must thus be seen not only as a significant achievement in
and of itself, but also as the successful first stage of an ambitious project that aims to
acquire full mastery of redistribution through fiscal policy in low- and middle-income
countries. But while the CEQ institute is moving on to broaden the application of its
tools and extending their reach, it is crucial that the material in this Handbook receives
the attention it deserves among academics and think tanks, as well as policymakers
and all observers of socioeconomic conditions who, like the members of the CEQ In-
stitute, are committed to equity.
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ABSTRACTS—VOLUME 1

olume 1 of this Handbook is a unique manual that explains in detail the
‘ /- theory and practical methods of fiscal incidence analysis. It also includes
multiple new contributions developed by the Commitment to Equity (CEQ)
Institute for determining the impact of fiscal policy on inequality and poverty. Policy-
makers, social planners, and economists are presented with a step-by-step guide to
applying fiscal incidence analysis as well as country studies, or CEQ Assessments, that il-
lustrate the process. Volume 1 has six parts. Part I, Methodology, describes what a CEQ
Assessment® is and presents the theoretical underpinnings of fiscal incidence analysis
and the indicators used to assess the distributive impact and effectiveness of fiscal pol-
icy. Part IT, Implementation, presents the methodology on how taxes, subsidies, and so-
cial spending should be allocated. It includes a step-by step guide to completing the CEQ
Master Workbook®, a multi-sheet Excel file that houses detailed information on the
country’s fiscal system and the results used as inputs for policy discussions, academic
papers, and policy reports. Part ITI, Applications, presents applications of the CEQ
framework to low- and middle-income countries and includes simulations of policy
reforms. Parts IV, V, and VI are available online only. Part IV, The CEQ Assessment
Tools, contains guidelines for the implementation of CEQ Assessments, including the
data and software requirements, recommendations for the composition of the team,
and a thorough protocol of quality control. Part V includes all the components of the
CEQ Data Center on Fiscal Redistribution.! Part VI contains the CEQ Institute’s mi-
crosimulation tools. Given the characteristics of their content, there are no abstracts
for parts IV-VI. A description can be found in the Introduction.

Thttps://commitmentoequity.org/datacenter/
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Part I. Methodology

Chapter 1. The CEQ Assessment®: Measuring the Impact of Fiscal Policy
on Inequality and Poverty

Nora Lustig and Sean Higgins

This chapter presents key analytical insights in fiscal redistribution theory. The chap-
ter also discusses the basics of fiscal incidence analysis used in CEQ Assessments. The
chapter describes the set of indicators used to answer the following four key questions:
How much income redistribution and poverty reduction is being accomplished through
fiscal policy? How equalizing and pro-poor are specific taxes and government spend-
ing? How effective are taxes and government spending in reducing inequality and pov-
erty? What is the impact of fiscal reforms that change the size and/or progressivity of
a particular tax or benefit? Finally, the chapter illustrates how these questions may be
answered with examples from existing CEQ Assessments.

JEL Codes: H22, D31, D63, 132, 138

Keywords: handbook, taxes and transfers, fiscal incidence, poverty,
inequality

Chapter 2. Analytic Foundations: Measuring the Redistributive
Impact of Taxes and Transfers

Ali Enami, Nora Lustig, and Rodrigo Aranda

This chapter provides a theoretical foundation for analyzing the redistributive effect
of taxes and transfers when the ranking of individuals by prefiscal income remains un-
changed. Typically, the redistributive effect is measured by the so-called concentra-
tion curve or the Kakwani coeflicient. We show that in a world with more than a sin-
gle fiscal instrument, however, the simple rule that progressive taxes or transfers are
always equalizing does not necessarily hold, and offer alternative rules that survive
theoretical scrutiny. In particular, we show that the sign of the marginal contribution
unambiguously predicts whether a tax or a transfer is equalizing or not.

JEL Codes: H22, D31, A23

Keywords: marginal contribution, progressivity, inequality, multiple taxes
and transfers

Chapter 3. Measuring the Redistributive Impact of Taxes and
Transfers in the Presence of Reranking

Ali Enami

This chapter provides a theoretical foundation for analyzing the redistributive effect of
taxes and transfers when the ranking of individuals by prefiscal income changes as a result
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of fiscal redistribution. Through various examples, this chapter shows how reranking—a
common feature in all actual fiscal systems—reduces the predictive power of simple mea-
sures of progressivity in assessing the actual effect of taxes and transfers on inequality.

JEL Codes: H22, D31, A23.

Keywords: marginal contribution, vertical equity, reranking

Chapter 4. Can a Poverty-Reducing and Progressive Tax
and Transfer System Hurt the Poor?

Sean Higgins and Nora Lustig (reproduced from Journal of
Development Economics)

To analyze anti-poverty policies in tandem with the taxes used to pay for them, com-
parisons of poverty before and after taxes and transfers are often used. We show that
these comparisons, as well as measures of horizontal equity and progressivity, can fail
to capture an important aspect: that a substantial proportion of the poor are made
poorer (or non-poor made poor) by the tax and transfer system. We illustrate with data
from seventeen developing countries: in fifteen, the fiscal system is poverty-reducing
and progressive, but in ten of these at least one-quarter of the poor pay more in taxes
than they receive in transfers. We call this fiscal impoverishment, and axiomatically
derive a measure of its extent. An analogous measure of fiscal gains of the poor is also
derived, and we show that changes in the poverty gap can be decomposed into our axio-
matic measures of fiscal impoverishment and gains.

JEL Codes: 132, H22

Keywords: poverty, horizontal equity, progressivity, fiscal impoverishment

Chapter 5. Measuring the Effectiveness of Taxes and
Transfers in Fighting Inequality and Poverty

Ali Enami

This chapter introduces new indicators that measure the effectiveness of the elements
of a fiscal system in reducing inequality and poverty. The new indices are generally
divided into two families—impact effectiveness (IE) and spending effectiveness (SE)
indicators—and are applicable in any context (i.e., inequality and poverty). Moreover,
a variation of the former, known as the fiscal impoverishment and gains effectiveness
indicator (FI/FGP), which is applicable only in the context of poverty, is separately in-
troduced. IE and SE indicators are similar in that they both compare the performance
of a tax or transfer in reducing inequality or poverty with respect to its theoretically
maximum potential. For IE indicators, we keep the amount of money raised (or spent)
constant and compare the actual performance of a tax (or transfer) with its potential
performance. For SE indicators, we keep the impact of a tax (or transfer) on inequality
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or poverty constant and compare the actual size of a tax (or transfer) with the theo-
retically minimum amount of tax (or transfer) that would create the same impact.

JEL Codes: D31, H22, 138

Keywords: inequality, poverty, fiscal incidence, marginal contribution,
effectiveness indicator

Part II. Implementation

Chapter 6. Allocating Taxes and Transfers and Constructing
Income Concepts: Completing Sections A, B, and C
of the CEQ Master Workbook®

Ali Enami, Sean Higgins and Nora Lustig

This chapter presents a step-by-step guide to applying the incidence analysis used to
prepare CEQ Assessments. We define income concepts before and after taxes, transfers,
and subsidies; discuss the methodological assumptions used to construct them; explain
how taxes, transfers, and subsidies should be allocated at the household level; and sug-
gest what to do when information on who paid or received certain taxes and/or trans-
fers, or how much they paid or received, is not included in the household survey. This
chapter is the basis for completing sections B and C of the CEQ Master Workbook.

JEL Codes: H22, D31, D63, 132, 138

Keywords: handbook, taxes and transfers, fiscal incidence, poverty, inequality

Chapter 7. Constructing Consumable Income: Including

the Direct and Indirect Effects of Indirect Taxes and Subsidies

Jon Jellema and Gabriela Inchauste

This chapter presents a step-by-step guide to applying the incidence analysis of indi-
rect taxes and subsidies used in CEQ Assessments. We define the Consumable Income
concept as Disposable Income plus the benefits received when subsidized items are pur-
chased minus the taxes paid when taxed items are purchased. We discuss how the di-
rect effects of indirect taxes and subsidies on either welfare or purchasing power can
be estimated. We review a “price-shifting” model for estimating the magnitude of the
indirect effects of indirect taxes and subsidies and demonstrate how to use an input-
output matrix together with a household expenditure survey to allocate the indirect
burden across households. The methods in this chapter form the basis for construct-
ing the CEQ Assessment’s Consumable Income concept.

JEL Codes: H22, H24, H26, D31, D63, 132, 138

Keywords: handbook, indirect taxes, subsidies, fiscal incidence, poverty,
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Chapter 8. Producing Indicators and Results, and Completing
Sections D and E of the CEQ Master Workbook® Using the

CEQ Stata Package®

Sean Higgins and Caterina Brest Lopez

This chapter describes the indicators and results used in a CEQ Assessment, describes
sections D and E of the CEQ Master Workbook, and describes how the indicators and
results can be produced and exported to the CEQ Master Workbook using the CEQ
Stata Package.

JEL Codes: H22, D31, D63, 132, 138
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Chapter 9. Analyzing the Impact of Fiscal Policy on
Ethno-Racial Inequality

Rodrigo Aranda and Adam Ratzlaff

An important element of inequality in nearly every country derives from circumstances
that are outside an individual’s control. These include gender, place of birth, and, par-
ticularly important in many countries, race or ethnicity. This chapter expands on the
CEQ analysis by examining how to measure fiscal incidence across ethno-racial lines
in an effort to determine if governments effectively reduce ethno-racial inequalities.
The chapter examines how to measure ethno-racial inequality and what indicators are
useful in determining the impact of fiscal interventions across groups. Additionally,
this chapter provides information on Section F of the CEQ Master Workbook and in-
structions on how to use the ceqrace.ado Stata command to complete the CEQ analy-
sis across ethno-racial lines.

JEL Codes: H22, D31, D63, 132, 138

Keywords: handbook, taxes and transfers, fiscal incidence, poverty,
inequality, ethnic and racial inequality

Part III. Applications

Chapter 10. Fiscal Policy, Income Redistribution, and Poverty
Reduction in Low- and Middle-Income Countries

Nora Lustig

Using comparative fiscal incidence analysis, this chapter examines the impact of fiscal
policy on inequality and poverty in twenty-nine low- and middle-income countries for
circa the year 2010. Success in fiscal redistribution is driven primarily by redistribu-
tive efforts (share of social spending to GDP in each country) and the extent to which
transfers are targeted to the poor and direct taxes are targeted to the rich. While fiscal
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policy always reduces inequality, this is not the case with poverty. While spending on
preschool and primary school is pro-poor (the per capita transfer declines with income)
in almost all countries, pro-poor secondary school spending is less prevalent, and ter-
tiary education spending tends to be progressive only in relative terms (equalizing,
but not pro-poor). Health spending is always equalizing except for in Jordan.

JEL Codes: H22, H5, D31, 13

Keywords: fiscal incidence, social spending, inequality, poverty, developing
countries

Chapter 11. Argentina: Taxes, Expenditures, Poverty,
and Income Distribution

Dario Rossignolo

Using standard fiscal incidence analysis, this chapter estimates the impact of tax and
expenditure policies on income distribution and poverty in Argentina with data
from the National Household Survey on Incomes and Expenditures 2012-13. The re-
sults show that fiscal policy has been a powerful tool in reducing inequality and pov-
erty, but that the unusually high levels of public spending may make the programs
unsustainable.

JEL Codes: H2, 13. D3

Keywords: taxes, public expenditures, inequality, poverty

Chapter 12. Brazil: Fiscal Policy and Ethno-Racial Poverty
and Inequality

Claudiney Pereira

Fiscal policy played an important role in reducing poverty and inequality in Brazil
over the last fifteen years, but how much redistribution and poverty reduction is being
accomplished across ethnic groups? How was the ethno-racial divide affected by fis-
cal policy? We estimate the effects of taxes and social spending on inequality and
poverty among ethnic groups using a household survey. We find that direct transfers
have similar effects on inequality across ethnic groups, but that the reduction is
larger for pardos after adding monetized in-kind benefits (health and education).
However, the income ratio between whites and non-whites is virtually unchanged.
Poverty is reduced after direct transfers, but the reduction is higher for whites de-
spite the prevalence of poverty being at least twice as high among pardos, blacks, and
indigenous peoples. The positive effects on poverty are tempered by a deleterious ef-
fect from indirect taxes. In addition, per capita transfers are on average higher for whites,
and benefits can be twice as large as those for non-whites. Fiscal interventions did
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not have a significant impact in reducing the divide between whites and non-whites
in Brazil.

JEL Codes: D31, H22, 132, 054

Keywords: fiscal policy, great divide, Brazil, inequality, ethno-racial

Chapter 13. Chile: The Impact of Fiscal Policy on
Inequality and Poverty

Sandra Martinez-Aguilar, Alan Fuchs, Eduardo Ortiz-Juarez,
and Giselle Del Carmen

This chapter applies a comprehensive tax-benefit incidence analysis to estimate the distri-
butional effects of fiscal policy in Chile in 2013. Four results are indicative of an overall
positive net effect of fiscal interventions on poverty and inequality. First, subsidies exert
a positive, yet modest effect on poverty and inequality, whereas direct transfers are pro-
gressive, equalizing, and reduce the poverty headcount by 4 to 5 percentage points, de-
pending on the poverty line used. Second, although social contributions are unequal-
izing and poverty-increasing, direct taxes on personal income are equalizing and
poverty-neutral, whereas indirect taxes are poverty-increasing but exert a counterintui-
tive, yet feasible equalizing effect known as Lambert’s conundrum. Third, social spend-
ing on tertiary education is slightly equalizing but it is not pro-poor, contrary to the ef-
fects of social spending on basic and secondary education and health, which are not only
equalizing but also pro-poor. Finally, the net effect of Chile’s tax/transfer system leaves
fewer individuals impoverished relative to the number of fiscal gainers, and the magni-
tude of monetary fiscal gains is significantly higher than that of fiscal impoverishment.

JEL Codes: D31, 132

Keywords: fiscal policy and inequality, income inequality, poverty,
social assistance, taxation

Chapter 14. The Dominican Republic: Fiscal Policy, Income
Redistribution, and Poverty Reduction

Jaime Aristy-Escuder, Maynor Cabrera, Blanca Moreno-Dodson,
and Miguel E. Sanchez-Martin

This chapter assesses whether the limited redistributive effect of fiscal policy in the
Dominican Republic has slowed improvements in poverty and inequality during a pe-
riod of strong economic growth. Departing from the Commitment to Equity methodol-
ogy for fiscal incidence analysis, this chapter introduces new methodological consider-
ations and addresses the time gap between the current fiscal structure (2013) and the
latest available household survey (2007) by deflating public revenue and spending data to
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2007 prices. Results show that fiscal policy in the Dominican Republic is overall pro-
gressive given that, compared to other countries, the fiscal system achieves intermediate
levels of inequality reduction (5 Gini points) through direct and indirect taxes, transfers
and subsidies, and that it generates very little horizontal inequality. At the same time,
the impact of direct transfers on poverty reduction is modest, due to the limited cash
amounts granted, and there seems to be scope for boosting revenue and enhancing pro-
gressivity by revising tax exemptions and indirect electricity subsidies.

JEL Codes: D31, H23, H32, 132

Keywords: fiscal incidence, income inequality, poverty, conditional cash
transfers, taxation

Chapter 15. El Salvador: The Impact of Taxes and Social Spending
on Inequality and Poverty

Margarita Beneke de Sanfeliu, Nora Lustig, and Jose Andres Oliva Cepeda

Using the CEQ’s methodology, we conducted a fiscal impact study to estimate the effect
of taxes, social spending, and subsidies on inequality and poverty in El Salvador. Taxes
are progressive, but given their volume, their impact is limited. Direct transfers are con-
centrated on poor households, but their budget is small, so their effect is also limited; a
significant portion of the subsidies goes to households in the upper income deciles, so
although their budget is greater, their impact is low. The component that has the greatest
effect on inequality is spending on education and health. Therefore, the impact of fiscal
policy is limited and low when compared with other countries with a similar level of per
capita income. There is room for improvement using current resources.

JEL Codes: D31, H22, 114

Keywords: fiscal incidence, poverty, inequality, El Salvador

Chapter 16. Ghana and Tanzania: The Impact of Reforming Energy
Subsidies, Cash Transfers, and Taxes on Inequality and Poverty

Stephen D. Younger

The chapter explains methods developed by the CEQ Institute to simulate policy changes
and uses them to assess the distributional consequences of three types of policy reform in
Ghana and Tanzania: removal of energy subsidies, expansion of conditional cash transfer
programs, and shifts in the balance between indirect and direct taxation. The methods are
simple to implement and provide a first-order approximation to the true distributional ef-
fects. In both countries energy subsidies are substantial and popular, but regressive despite
the use of lifeline tariffs for electricity consumption. Their removal would reduce in-
equality but also increase poverty by a nontrivial amount because the poor do garner
some benefit from the subsidies. A simultaneous expansion of cash transfer programs
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could offset the poverty consequences at significantly lower fiscal cost than that of the en-
ergy subsidies. In both countries, direct taxes are more progressive than indirect taxes, yet
shifting taxation from indirect to direct taxes has relatively little effect on inequality and
poverty because the incidence of the two is not as different as, for instance, the difference
between taxes and a strongly progressive expenditure like conditional cash transfers.

JEL Codes: D31, H22, 114

Keywords: fiscal incidence, poverty, inequality, subsidy reform, Ghana,
Tanzania

Chapter 17. Iran: Fiscal Policy, Inequality, and Poverty in Iran:
Assessing the Impact and Effectiveness of Taxes and Transfers

Ali Enami, Nora Lustig, and Alireza Taqdiri (reproduced from Middle East
Development Journal)

Using the Iranian Household Expenditure and Income Survey for 2011-12, we estimate
the impact and effectiveness of various components of Iran’s fiscal system on reducing
inequality and poverty. We utilize marginal contribution analysis to determine the im-
pact of each component, and we introduce newly developed indicators of effectiveness
to calculate how well various taxes and transfers are operating to reduce inequality and
poverty. We find that the fiscal system reduces the poverty head-count ratio by 10.5 per-
centage points and inequality by 0.0854 Gini points. Transfers are generally more ef-
fective in reducing inequality than taxes, while taxes are especially effective in raising
revenue without causing poverty to rise. Although transfers are not targeted toward
the poor, they reduce poverty significantly. The main driver is the Targeted-Subsidy
Program (TSP), and we show through simulations that the poverty reducing impact
of TSP could be enhanced if resources were more targeted to the bottom deciles.

JEL Codes: D31, H22, 138

Keywords: Incidence analysis; marginal contribution; effectiveness; energy
subsidy reform; Iran

Chapter 18. Tunisia: Fiscal Policy, Income Redistribution,

and Poverty Reduction

Nizar Jouini, Nora Lustig, Ahmed Moummi, and Abebe Shimeles

Using the National Survey of Consumption and Household Living Standards for 2010,
this chapter estimates the incidence of the government’s taxation and spending in
Tunisia. Taking into account the impact of direct taxes and transfers, indirect taxes
and subsidies, and the monetized value of in-kind transfers in education and health ser-
vices, the Gini coeflicient falls from 0.43 (before taxes and transfers) to 0.35 (after taxes
and transfers), mainly due to taxes (30 percent of the decrease) and in-kind services
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(30 percent of the decrease). Most of the equalization is produced by personal income
taxes and contributions to social security. Direct taxes are progressive, and the VAT is
regressive. Cash transfers contribute little to redistribution. Although direct transfers are
strongly progressive and equalizing, their share in the budget remains very limited (only
0.2 percent). Subsidies are equalizing, though much less so than cash transfers, because
benefits to the non-poor are higher than their population share (that is, subsidies are pro-
gressive but only in relative terms). Primary and secondary education are strongly redis-
tributive and equalizing whereas tertiary education is progressive only in relative terms
because the poor still have limited access. Health spending is progressive.

JEL Codes: H22, 138, D31

Keywords: fiscal policy, fiscal incidence, social spending, inequality, poverty,
taxes, Tunisia

Chapter 19. Uganda: The Impact of Taxes, Transfers, and Subsidies
on Inequality and Poverty

Jon Jellema, Nora Lustig, Astrid Haas, and Sebastian Wolf

This paper uses the 2012-13 Uganda National Household Survey to analyze the redis-
tributive effectiveness and impact of Uganda’s revenue collection instruments and so-
cial spending programs on poverty and inequality. Fiscal policy, including many of its
constituent tax and spending elements, is inequality-reducing in Uganda, but the
impact of fiscal policy on inequality is modest. The reduction of inequality due to
fiscal policy in Uganda is lower than in other countries with similar levels of initial
inequality—a result tied to generally low levels of spending. The impact of fiscal policy
on poverty is negligible, though the combination of very sparse coverage of direct
transfer programs and nearly complete coverage of indirect tax instruments means
that many poor households are net payers into, rather than net recipients from, the
fiscal system. As Uganda looks ahead to increased revenues from taxation and con-
current investments in productive infrastructure, it should take care to protect the
poorest households from further impoverishment from the fiscal system.

JEL Codes: H22, 138, D31

Keywords: fiscal incidence, poverty, inequality, fiscal policy, Uganda

Chapter 20. China: The Impact of Taxes and Transfers on Income
Inequality, Poverty, and the Urban-Rural and Regional Income

Gaps in China

Nora Lustig and Yang Wang

China is characterized by high prefiscal urban-rural, regional, and overall inequality.
Applying standard fiscal incidence analysis, we estimate the redistributive effect of taxes
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and social spending on income distribution and poverty. In particular, we estimate the
effect of direct and indirect taxes, direct cash transfers, contributory pensions, indi-
rect subsidies, and in-kind transfers (education and health) on overall inequality and
poverty, the urban-rural income gap, and income inequality between regions. The re-
sults show that the fiscal system is inequality-reducing for the country as a whole and
between regions. However, the urban-rural gap rises and the postfiscal headcount ratio
is higher than prefiscal poverty in rural areas. Both are undesirable outcomes, given
that rural residents are poorer. They are largely explained by the considerably lower
contributory pensions received by rural residents.

JEL Codes: D31, H22, 138

Keywords: poverty and inequality in China, urban-rural gap, regional
disparity, taxes, transfers, incidence analysis

Chapter 21. Argentina: Fiscal Policy, Income Redistribution

and Poverty Reduction in Argentina

Juan Cruz Lopez Del Valle, Caterina Brest Lopez, Joaquin Campabadal,
Julieta Ladronis, Nora Lustig, Valentina Martinez Pabon, and Mariano
Tommasi

We implement a fiscal incidence analysis for Argentina with data from the 2017 na-
tional household survey. We find that Argentina’s fiscal system reduces inequality and
poverty more than is the case in many other comparable countries. This result is driven
primarily by the size of the state (as measured by social spending to GDP) and less so
by the progressivity of the fiscal system. While there are spending items that are quite
progressive and even pro-poor, taxes are unequalizing, and a number of subsidies dis-
proportionately benefit the rich.

JEL Codes: E62, D6, H22, H23, 114, 124, 132

Keywords: fiscal policy, inequality, poverty, incidence, public economics

LXXI






INTRODUCTION

Nora Lustig

he CEQ Handbook has continued to grow and, we hope, improve. From a

paper-length online document published in 2013, the second edition of the

Handbook has now expanded to two volumes. The first edition now became
Volume 1: Fiscal Incidence Analysis: Methodology, Implementation, and Applica-
tions. Volume 1 contains all the chapters included in the 2018 first edition plus some
new ones. Of the existing chapters, several were subject to important updates which
are listed at the end of section 1 of this Introduction. Volume 2—Methodological Fron-
tiers in Fiscal Incidence Analysis—includes chapters on alternative methods to esti-
mate the incidence of spending on education, health, and infrastructure; the incidence
of corporate taxes; the distributive impact of contributory pensions; the sustainability
of fiscal redistribution; and the political economy of the provision of public goods.

1 About Volume 1: Fiscal Incidence Analysis: Methodology,
Implementation, and Applications

Volume 1 is a unique manual that explains in detail the method and practice of fiscal
incidence analysis. It also includes multiple new contributions developed by the Com-
mitment to Equity (CEQ) Institute for determining the impact of fiscal policy on in-
equality and poverty. Policymakers, social planners, and economists are presented with
a step-by-step guide to applying fiscal incidence analysis as well as country studies
(called CEQ Assessments®) to illustrate.!

Taxation and public spending are key policy levers that the state has in its power to
change the distribution of income determined both by market forces and institutions

'Volume 1 of this Handbook has its origins in the 2013 publication “Commitment to Equity As-
sessment (CEQ): Estimating the Incidence of Social Spending, Subsidies and Taxes. Handbook,”
by Nora Lustig and Sean Higgins, which had been published as CEQ Working Paper 1. Because
the methodological changes are significant, the previous edition is no longer available online,
but can be obtained upon request.
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and by the prevailing distribution of wealth, property, and power. Rooted in the field
of Public Finance, fiscal incidence analysis is the most commonly used method to
measure the distributional impact of a country’s taxes and public spending. Fiscal in-
cidence has a long tradition in public policy analysis. The tax incidence literature in-
cludes empirical estimates going back more than half a century as reflected in the pio-
neer work of Musgrave (1959), Musgrave, Case, and Leonard (1974), Musgrave and
others (1951), Pechman and Okner (1974), Bourguignon and Morrisson (1980), and
Pechman (1985). Similarly, on the expenditure side, there is a long tradition using the
accounting approach (see, for example, Meerman, 1979; Selowsky, 1979). See also the
studies mentioned in the Foreword to this Handbook by Frangois Bourguignon. Sev-
eral authors have incorporated behavioral responses to the fiscal incidence framework
(see, for example, Gertler and Glewwe, 1990; Gertler and van der Gaag, 1990; Sahn and
Younger, 2000; van de Walle, 2003; Younger and others, 1999). Useful methodological
guidelines for fiscal incidence analysis can be found in, for example, Bourguignon and
da Silva (2003), Demery (2000), Duclos and Araar (2006), and Martinez-Vazquez (2008).
For a summary, also see Lustig (2020b).

Fiscal incidence analysis is designed to measure who bears the burden of taxes and
who receives the benefits of government spending—in particular, of social spending—
and who the gainers and losers of particular tax reforms or changes to welfare pro-
grams are. In essence, fiscal incidence analysis is the method utilized to allocate taxes
and public spending to households so that one can compare incomes before taxes and
transfers with incomes after them, and calculate the relevant indicators of prefiscal and
postfiscal inequality and poverty, among others.

Fiscal incidence analysis can be used to assess the redistributive impact of a fiscal
system as a whole or changes of specific fiscal instruments. In particular, fiscal inci-
dence analysis is used to address the following questions: Who bears the burden of
taxation and who receives the benefits of public spending? How much income re-
distribution is being accomplished through taxation and public spending? What is the
impact of taxation and public spending on poverty and the poor? How equalizing are
specific taxes and government welfare programs? How progressive are spending on ed-
ucation and health? How effective are taxes and government spending in reducing
inequality and poverty? Who are the losers and winners of tax and welfare programs
reforms? A sample of key indicators meant to address these questions are discussed
here. Real-time analysis of winners and losers plays an important role in shaping the
policy debate in a number of countries.

In practice, fiscal incidence analysis is the method utilized to allocate taxes and
public spending to households so that one can compare incomes before taxes and trans-
fers with incomes after them. Standard fiscal incidence analysis looks only at what is
paid and what is received without assessing the behavioral responses that taxes and
public spending may trigger in individuals or households. This is often referred to as
the “accounting approach.” Although in theory the method is quite straightforward,
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its application can be fraught with complications. The salient ones are discussed in Vol-
ume 1 of this Handbook.

Volume 1 has six parts. Part I, Methodology, describes what a CEQ Assessment® is
and presents the theoretical underpinnings of fiscal incidence analysis and the indica-
tors used to assess the distributive impact and effectiveness of fiscal policy. Part II, Im-
plementation, presents the methodology on how taxes, subsidies, and social spending
should be allocated. It includes a step-by step guide to completing the CEQ Master
Workbook® (available online in part IV of this Volume; CEQ Institute, 2022), a multi-
sheet Excel file that houses detailed information on the country’s fiscal system and fis-
cal incidence results. Part ITI, “Applications,” presents applications of the CEQ frame-
work to low- and middle-income countries and includes simulations of policy reforms.

Parts IV, V, and VI are available online only. Part IV, “The CEQ Assessment Tools”
contains guidelines for the implementation of CEQ Assessments, including the data and
software requirements, recommendations for the composition of the team, and a thor-
ough protocol of quality control. It also includes guidelines on how to organize the
fiscal incidence database to generate the CEQ Harmonized Microdata. Part IV also con-
tains the CEQ Assessment’s main tools: the CEQ Master Workbook (MWB) (a blank
version of the multi-sheet Excel file that houses detailed information on the country’s
economic, political, and social context, description of microdata, the country’s fiscal
system and the results of the fiscal incidence analysis used as inputs for policy discus-
sions, academic papers, and policy reports; CEQ Institute, 2022), and the CEQ Stata
Package with user-written software to complete the results section of the CEQ MWB.
It also includes examples of “do files” in Stata for constructing the income concepts
and completed MWB and for constructing income concepts with corrections for
undercoverage and underreporting of top incomes. There are two “demos” of completed
Master Workbooks and do files in part IV: one for Ghana (consumption-based survey)
and Mexico (income-based survey). Part V includes all the components of the CEQ
Data Center on Fiscal Redistribution.? Part VI contains the CEQ Institute’s microsimu-
lation tools.

A detailed description of the six parts is found in section 5 of this Introduction.

Of the changes made in the second edition, readers should note important updates
introduced in chapter 6, “Allocating Taxes and Transfers and Constructing Income
Concepts: Completing Sections A, B, and C of the CEQ Master Workbook®” (Enami,
Higgins, and Lustig, 2022). As indicated by its title, chapter 6 describes the methods
used to allocate taxes and transfers to households and construct each one of the in-
come concepts to analyze the impact of fiscal policy on inequality and poverty. Since
the publication of the first edition in 2018, some of these methods have been subject to
change, and the information included in the CEQ Data Center on Fiscal Redistribution

Zhttps://commitmentoequity.org/datacenter/
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has incorporated them. We have also eliminated some inaccuracies and sharpened the
definitions of income concepts.

Chapter 8, “Producing Indicators and Results, and Completing Sections D and E
of the CEQ Master Workbook® Using the CEQ Stata Package®” (Higgins and Brest
Lopez, 2022), has also been subject to important updates. This chapter describes the
indicators and results used in a CEQ Assessment, describes sections D and E of the
CEQ Master Workbook, and describes how the indicators and results can be produced
and exported to the CEQ Master Workbook using the CEQ Stata Package.

In addition, the online-only part IV, “The CEQ Assessment Tools,” has been thor-
oughly updated. Volume 1 also has two new additional online-only parts: part V, the
CEQ Data Center on Fiscal Redistribution, an information and monitoring sys-
tem where results are presented at increasing levels of detail (from summary indicators
to microdata), and part VI, which contains the CEQ Institute’s microsimulation tools.

Although meant to be a guide to completing a CEQ Assessment, this Volume of
the Handbook can also be used as a stand-alone reference for those interested in meth-
odological and practical approaches to carry out incidence analysis and assess the
impact of fiscal policy on poverty and shared prosperity. In addition, it can be used as
a textbook for advanced undergraduate and graduate courses on public finance and
income redistribution.

2 The Relevance of Fiscal Incidence Analysis in Today’s World

The world is an unequal place. Income and wealth inequality among and within coun-
tries is pervasive. Unequal opportunities translate into earnings inequality. Concen-
tration of power and wealth translates into unfair social contracts. Societies have two
main ways to change this: first, by expanding poor people’s access to assets—in par-
ticular, human capital—and bargaining power to level the playing field; second, by re-
distributing income through taxes and transfers. In both instances, the power of the
state to redistribute assets, income, and wealth through fiscal policy plays a key role.?

By adopting the Sustainable Development Goals (SDGs) in September 2015, coun-
tries worldwide have committed to make the world more just. They have committed
to eradicating poverty and hunger, reducing inequality, and achieving healthy lives,
quality education, gender equality, and sustainable development. Countries have also
committed to promoting full-employment growth, decent work, peaceful societies, and
accountable institutions, as well as strengthening global partnerships for sustainable
development. One key factor necessary to achieve these goals will be the availability of
fiscal resources to deliver the social protection, social services, and infrastructure em-
bedded in them. A significant portion of these resources is expected to come from the
countries’ own fiscal systems, complemented by transfers from the countries that are

*For a historical analysis of fiscal redistribution, see the excellent book by Lindert (2004).
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better off. As is typical with these exercises, the proposals shy away from acknowledg-
ing that goals have trade-offs: for example, that devoting resources to eradicating hun-
ger may mean that fewer resources are available for infrastructure investment (or vice
versa), that raising additional revenues domestically may hurt a significant portion of
the poor or abate economic growth, or that protecting the elderly may mean protect-
ing less of the young (or vice versa). The CEQ Assessments—as a first approximation—
can contribute to quantifying some of these trade-offs.

Governments are increasingly interested in assessing how effective their current
fiscal policies are in promoting growth, expanding opportunities, and accelerating pov-
erty reduction. More generally, governments need to gauge how well they can achieve
their own distributional objectives and those implicit in the SDGs. How can we know
if fiscal effort and the allocation of fiscal resources are consistent with the adopted
social equity goals? Who bears the costs of financing expanded social protection sys-
tems, social services, and infrastructure? What are the fiscal trade-offs that govern-
ments face in the quest toward achieving these goals? Do investments in education and
health truly benefit the users of these services? Fiscal incidence analysis is one of the
key tools that can shed light on questions as fundamental as these.

Since the publication of the first edition of the Handbook in 2018 and following a
proposal submitted by Oxfam, the CEQ Institute, and the World Bank to the Inter
Agency and Expert Group (IAEG)-SDGs 2020 Comprehensive Review, in March 2020,
the United Nations Statistical Commission ratified the adoption of the indicator 10.4.2,
the Redistributive Impact of Fiscal Policy, to monitor the distributional impact of taxes
and transfers. Indicator 10.4.2 equals the difference between prefiscal and postfiscal in-
come inequality (as measured by the Gini coefficient). Developed by the CEQ at Tu-
lane University, the Redistributive Impact of Fiscal Policy indicator is already being
used by both the World Bank and the IMF to guide their own programs and policy
advice to countries. The indicator is also included in the Commitment to Reducing In-
equality Index developed by Development Finance International and Oxfam. With its
inclusion among the SDG indicators, policy analysts, policymakers, and policy advo-
cates throughout the world will be given the opportunity to systematically track pro-
gress in fiscal policy’s contribution to more equitable societies.*

3 Fiscal Incidence in Practice: The Commitment to
Equity Assessment

The CEQ Assessment® is a diagnostic tool that uses fiscal incidence analysis to deter-
mine the extent to which fiscal policy reduces inequality and poverty in a particular

*For more details, see the blogpost by Nora Lustig, Chiara Mariotti, and Carolina Sanchez-Paramo:
https://blogs.worldbank.org/opendata/redistributive-impact-fiscal-policy-indicator-new-global
-standard-assessing-government
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country. The CEQ Assessment is designed to address the following four main
questions:

1. How much income redistribution and poverty reduction is being accomplished
through fiscal policy?®

2. How equalizing and pro-poor are specific taxes and government spending?

3. How effective are taxes and government spending in reducing inequality and
poverty?

4. What is the impact of fiscal reforms that change the size and/or progressivity of a
particular tax or benefit?

There are, of course, additional questions for which the CEQ Assessments can be used.
For example, they can be used to guide policymakers in terms of what could be done
to increase redistribution and poverty reduction through changes in taxation and
spending in specific countries.

To measure the redistributive effect and poverty impact of taxes and benefits, the
core building block of fiscal incidence analysis is the definition and construction of a
prefiscal income concept and a post-fiscal income concept—that is, income after taxes
net of transfers. The construction of income concepts refers to the method of allocat-
ing the burden of taxes and the benefits of government spending to each household.
In the CEQ framework we begin by defining prefiscal income: the income of individ-
uals before taking into account taxes paid and benefits received. Prefiscal income is
the income by which individuals are initially ranked to assess the incidence of taxes
and transfers across the income distribution. As shown in figure L1, there are four core
income concepts.

Figure L11is a very stylized version of the income concepts whose definition is pre-
sented in detail in Figures 6-1 and 6-2 and Table 6-5 in chapter 6 of this Volume. As
discussed at length in chapter 1 in this Volume, in the CEQ framework, depending on
the assumptions made regarding old-age pensions from a contributory social security
system, we define two categories of prefiscal income: Market Income and Market In-
come plus Pensions. If pensions are treated as deferred income (hereafter, Pensions as
Deferred Income, or PDI scenario), the prefiscal income is Market Income plus Pen-
sions; and, if pensions are treated as government transfers (hereafter, Pensions as Gov-
ernment Transfers, or PGT scenario), the prefiscal income is Market Income.

The CEQ framework, which aims to be as comprehensive as possible, enables one
to estimate the combined impact of taxes and transfers. The analysis also includes the
estimated marginal contribution of each individual intervention to the reduction in
inequality and poverty. The use of a common methodology makes the results compa-

>Throughout this Handbook, “fiscal policy,” “fiscal instruments,” “taxes and government spend-
ing,” “revenue collection and government spending,” “taxes and transfers,” “taxes and benefits,”

and “net fiscal system” are used interchangeably.
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FiGgure 1.1
Fiscal Incidence Analysis: Core Income Concepts

PREFISCAL INCOME

!

Plus direct transfers minus direct taxes

l

DISPOSABLE INCOME

!

Plus indirect subsidies minus indirect taxes

l

CONSUMABLE INCOME

!

Plus monetized value of public services: Education and Health

l

FINAL INCOME

rable across countries. This approach has been effective in providing a sound evidence
base and spurring national policy dialogues. For instance, the CEQ Assessments have
led to additional diagnostic work and policy changes in Armenia regarding tax policy,
in Ethiopia regarding the coverage of transfers and the minimum threshold of taxable
income, and in Indonesia regarding subsidy policy.®

At the outset, it is important to recognize some important caveats. First, the analy-
sis excludes some important categories of taxes and spending, such as spending on
infrastructure, corporate income taxes, defense, and other public goods because it is
difficult to assign these benefits or burdens to any single individual, as the economic
burden (in the case of corporate taxes) or benefit (in the case of spending on public
goods) are diffuse. Existing methodologies are yet not fully developed to credibly in-
corporate the economic incidence of those categories of taxes and spending. Second,

6See interviews with Tassew Woldehanna and Gabriela Inchauste in CEQ Institute (2016).
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by considering only the redistributive effects of taxes and transfers, at this point the CEQ
framework does not offer a full analysis of whether specific taxes or expenditures are
desirable. When one type of tax or expenditure is found to be more progressive than an-
other, the temptation is to conclude that the former is preferable. However, redistribution
is only one of many criteria that matter when making public policy. Good tax policy
will aim to be efficient in addition to equitable, and public spending will aim to meet a
state’s minimal functions by investing in necessary public goods in addition to im-
proving equity. By assessing the equity of taxes and spending, the results of the ap-
proach are one input to public policymaking—one that should be weighed with other
evidence before deciding whether a tax or a benefit is desirable in its present form or
should be reformed.

It is important to keep in mind that the fiscal incidence analysis used in the CEQ
Assessments is point-in-time and does not incorporate behavioral or general equilib-
rium effects. That is, no claim is made that the prefiscal income (i.e., the income before
taxes and transfers) equals the true counterfactual income in the absence of taxes and
transfers. It is a first-order approximation that measures the average incidence of fiscal
interventions. However, the analysis is not a mechanically applied accounting exercise.
The incidence of taxes is the economic, rather than statutory, incidence. It is assumed
that individual income taxes and contributions by both employees and employers, for
instance, are borne by labor in the formal sector. Individuals who are not contributing
to social security are assumed to pay neither direct taxes nor contributions. The burden
of consumption taxes is fully shifted forward to consumers. In the case of consumption
taxes, the analyses take into account the lower incidence associated with own-
consumption, rural markets, and informality. Finally, it is important to note that the
CEQ results cannot inform the trade-offs between spending on (a) current transfers to
alleviate poverty in the present and (b) investments in physical and human capital that
could lead to large impacts on well-being in the future through higher economic growth.

In spite of the comprehensive methodology described in Volume 1 of this Hand-
book, there is still important work to be done to sharpen the methods, broaden the
scope of the analysis, and enhance the policy tools. Some of these issues are addressed
in Volume 2 of this Handbook (see “About Volume 2” below) and ongoing work in the
CEQ Institute. For example, the ongoing research agenda for 2021-23 includes correct-
ing for undercoverage and underreporting of top incomes in fiscal incidence analysis
(see, for example, Lustig, 2020a, Flachaire and others, 2021, and Lustig and Martinez
Pabon, forthcoming), measuring the impact of fiscal policy on multidimensional pov-
erty, introducing gender-differentiated analysis (see, for example, Greenspun, 2019 and
Bargain, 2022), incorporating microsimulation tools in the CEQ fiscal incidence
analysis, and microsimulation methods to measure the short- and long-term impact
of COVID-19 on inequality, poverty, and intergenerational mobility (see, for exam-
ple, Lustig and others, 2021 and Neidhofer, Lustig, and Tommasi, 2021). Other topics
shall be developed further in the future. For example, taxes and transfers trigger behav-
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FiGure 1.2
CEQ Institute. Countries with CEQ Assessments

ioral responses that, in the current “accounting framework,” are ignored. These behav-
ioral responses may imply important trade-offs in terms of efficiency, effectiveness, and
sustainability of the fiscal redistribution compact.” To expand the knowledge and meth-
odological frontiers, the CEQ Institute is continuously working with scholars and part-
ners. As new work becomes available, it will be made available through, for example, the
CEQ Institute’s Working Paper series.

Until the launch of the CEQ project in 2008,® work that analyzed the incidence of
both government revenue and spending simultaneously—including net indirect taxes
and spending on in-kind services—in middle- and low-income countries was not fre-
quent. The CEQ project has changed this. Often in collaboration with other institu-
tions, the CEQ Institute has completed or is in the process of completing over sixty
CEQ Assessments that span all regions of the world as shown in the map in figure 1.2.°

7See chapter 1 in this Volume (Lustig and Higgins, 2022) for citations on incidence analysis that
incorporates behavioral responses in partial and general equilibrium frameworks.

8The project was initially launched at the Inter-American Dialogue with a focus on Latin Amer-
ica only.

°This information is as of January 2022. Please visit www.ceginstitute.org for the most up-to-date
coverage. Note that there are countries with partial fiscal incidence analysis for which there may be

LXXXI



LXXXII

INTRODUCTION

As of January 2022, there are CEQ Assessments available for fifty-eight countries. “Avail-
able” means that the results are featured in the CEQ Standard Indicators. Of the fifty-
eight, the CEQ Data Center on Fiscal Redistribution has forty-five countries for which
the MWB and the replication code are available. CEQ Harmonized Microdata is avail-
able for twenty-six countries in Harvard Dataverse.

The fifty-eight countries that are available include: Albania, Argentina, Armenia,
Belarus, Bolivia, Botswana, Brazil, Burkina Faso, Chile, China, Colombia, Comoros,
Costa Rica, Croatia, Dominican Republic, Ecuador, Egypt, El Salvador, Eswatini, Ethi-
opia, Georgia, Ghana, Guatemala, Guinea, Honduras, India, Indonesia, Iran, Ivory
Coast, Jordan, Kenya, Lesotho, Mali, Mexico, Mongolia, Namibia, Nicaragua, Niger,
Panama, Paraguay, Peru, Poland, Romania, Russia, South Africa, Spain, Sri Lanka,
Tajikistan, Tanzania, Togo, Tunisia, Turkey, Uganda, Ukraine, United States, Uru-
guay, Venezuela, and Zambia. The CEQ Assessments for Bolivia, Brazil, Mexico, Peru,
and Uruguay are published in a Public Finance Review special issue edited by Lustig,
Pessino, and Scott (2014).1° The results for Ghana, Guatemala, Iran, Tanzania, Tunisia,
and the United States, are published in other peer-reviewed journals."! The CEQ
Assessments for Armenia, Ethiopia, Georgia, Indonesia, Jordan, Russia, South Africa,
and Sri Lanka appear in a World Bank volume edited by Inchauste and Lustig (2017).!?
The CEQ Assessments for Argentina (two points in time), Chile, China, Dominican
Republic, El Salvador, Iran, Tunisia, and Uganda, as well as Brazil (by ethnicity and
race) and Ghana and Tanzania (comparing the impacts of policy reforms) are chapters
in this Volume."” Studies for the remaining countries are available in the Publica-
tions at www.commitmentoequity.org,”* and/or the results are in the CEQ Data

a paper but were not included in the CEQ Data Center. The converse is also true: there are some
countries for which there is data in the CEQ Standard Indicators but there is no paper (e.g., India).
0L ustig, Pessino, and Scott (2014). Argentina: Lustig and Pessino (2014); Bolivia: Paz Arauco and
others (2014); Brazil: Higgins and Pereira (2014); Mexico: Scott (2014); Peru: Jaramillo (2014);
Uruguay: Bucheli and others (2014).

"Ghana: Younger, Osei-Assibey, and Oppong (2017); Guatemala: Cabrera, Lustig, and Moran
(2015); Tanzania: Younger, Myamba, and Mdadila (2016); United States: Higgins and others (2016).
2Inchauste and Lustig (2017). Armenia: Younger and Khachatryan (2017); Ethiopia: Hill and others
(2017); Georgia: Cancho and Bondarenko (2017); Indonesia: Jellema, Wai-Poi, and Afkar (2017); Jor-
dan: Alam, Inchauste, and Serajuddin (2017); Russia: Lopez-Calva and others (2017); South Africa:
Inchauste and others (2017); and Sri Lanka: Arunatilake, Inchauste, and Lustig (2017).

3 Argentina: Rossignolo (2022) (chapter 11) and Lopez del Valle and others (2022) (chapter 21);
Chile: Martinez-Aguilar and others (2022) (chapter 13); China: Lustig and Wang (2022) (chap-
ter 20); Dominican Republic: Aristy-Escuder and others (2022) (chapter 14); El Salvador: Beneke de
Sanfeliu, Lustig, and Oliva Cepeda (2022) (chapter 15); Iran: Enami, Lustig, and Taqdiri (2019)
(chapter 17); Tunisia: Jouini and others (2022) (chapter 18); and Uganda: Jellema and others (2022)
(chapter 19).

14 Albania: Davalos et.al (2018); Belarus: Bornukova, Shymanovich, and Chubrik. (2017); Bolivia:
Paz Arauco and others (2014); Botswana: International Monetary Fund: African Department
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Center.”® There are also several multi-country studies that illustrate the powerful in-
sights one obtains when comparing the redistributive effort across countries (see, for
example, chapter 10 in this Volume; Lustig, 2022).16

4 Main Messages

There are two main messages from Volume I's part I on Methodology. First, analyzing
the tax and spending sides simultaneously is not only desirable but necessary. Taxes
can be unequalizing, but the impact of government spending so equalizing that the
unequalizing effect of taxes is more than compensated for (chapter 2). Taxes can be
regressive, but when combined with transfers make the system more equalizing than
without the regressive taxes (chapters 2 and 3).”” Second, to assess the impact of the
fiscal system on people’s standard of living, it is crucial to measure the effect of taxa-
tion and spending not only on inequality but also on poverty: the net fiscal system can
be equalizing but impoverishing (chapter 4). Transfers can be equalizing, but when
combined with taxes, postfiscal poverty can be higher than prefiscal poverty.'®

Part III on Applications of the CEQ framework includes a summary of results
for a sample of twenty-nine low and middle-income countries around the world

(2018); Brazil: Higgins and Pereira (2014); Burkina Faso: World Bank (2018); Comoros: Belghith
et.al (2018); Costa Rica: Sauma and Trejos (2014); Croatia: Inchauste and Rubil (2017); Ecuador:
Llerena et.al (2015); Egypt: Ibarra and others (2019); eSwatini: International Monetary Fund: Af-
rican Department (2020); Guinea: Batana et.al (2019); Honduras: Icefi (2017a); Kenya: Pape Utz
and Lange (2018); Lesotho: Houts and Massara (2020); Mali: Hounsa, Coulibaly, and Sanoh
(2019); Mexico (2012): Scott and others (2012); Mexico (2014): Scott and others (2014); Mongolia:
Freije-Rodriguez and Yang (2018); Namibia: Sulla et.al (2017); Nicaragua: ICEFI (2017b); Niger:
Hounsa, Coulibaly, and Sanoh (2019); Paraguay: Gimenez et.al (2017); Poland: Goraus and
Inchauste (2016); Romania: Inchauste and Militaru (2018); Spain: Gomez Bengoechea and Quan
(2020); Tajikistan: Dalmacio et.al. (2021); Turkey : Cuevas, Lucchetti and Nebiler (2020); Ukraine:
Bornukova, Leshchenko, and Matytsin (2019); Zambia: International Monetary Fund: African
Department (2017).

1>Colombia: Melendez and Martinez (2015); El Salvador: Oliva (2020a, 2020b, 2020c); India:
Khundu and Cabrera (2020); Mexico: Scott (2020a, 2020ba); Togo: Jellema and Tassot (2020);
Venezuela: Molina (2016); Panama (2016): Martinez-Aguilar (2019).

16 Birdsall, Lustig, and Meyer (2014); Higgins and Lustig (2016) (reproduced in chapter 4 of Vol-
ume 1 of this Handbook); Inchauste and Lustig (2017); Lustig (2015, 2016a, 2016b, 2017a, 2017b,
2022). Also, see the dozens of CEQ Working Papers available at www.commitmentoequity.org.
7This result is known as the Lambert’s conundrum (Lambert, 2001) and will be extensively dis-
cussed in chapters 2 (Enami, Lustig, and Aranda,2022) and 3 (Enami, 2022a).

8n this context, it is important to note that the typical indicators of poverty such as the head-
count ratio, poverty gap ratio, or the squared poverty gap ratio (and any other) may show a re-
duction in postfiscal poverty even if a number of poor people have been made worse off by the
fiscal system. This is formally proved in chapter 4, which reproduces Higgins and Lustig (2016).
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(chapter 10).” The results show that fiscal systems are always equalizing but the extent
of redistribution is quite heterogeneous. In contrast, fiscal systems are not always pov-
erty reducing. In fact, fiscal policy is impoverishing more frequently than one would
have thought, especially if one focuses on the “cash portion” of the fiscal system (di-
rect taxes, direct transfers, indirect taxes, and indirect subsidies). In Armenia, Bolivia,
Ethiopia, Ghana, Guatemala, Honduras, Nicaragua, Sri Lanka, Tanzania, and Uganda
fiscal policy increases the incidence of poverty (even extreme poverty in some of the
cases), meaning that a significant number of the market income poor (non-poor) are
made poorer (poor) by taxes and transfers (chapters 4 and 10).%° This startling result is
primarily the consequence of high consumption taxes on basic goods.

Direct taxes and direct transfers are always equalizing. The impact of net indirect
taxes (indirect taxes minus indirect subsidies) is equalizing in nineteen countries out of
the twenty-nine low- and middle-income countries analyzed in chapter 10. Government
spending on education and health is always equalizing, and its contribution to the re-
duction in inequality is rather large. This result is not surprising given that the use of
government services is monetized at a value equal to average government cost. While
the results concerning the distribution of the benefits of in-kind services in education
and health are encouraging from the equity point of view, it is important to note that
they may be due to factors one would prefer to avoid. The more intensive use of services
in education and health on the part of the poorer portions of the population, for exam-
ple, may be caused by the fact that, in their quest for quality, the middle classes (and, of
course, the rich) chose to use private providers. This situation leaves the poor with ac-
cess to second-rate services. In addition, if the middle classes opt out of public services,
they may be much more reluctant to pay the taxes needed to improve both the coverage
and quality of services than they would be if services were used universally.

There are two main lessons for policymakers that emerge from the analysis. First,
the fact that specific fiscal interventions can have countervailing effects underscores
the importance of taking a coordinated view of both taxation and spending rather than
pursuing a piecemeal policy reform. Efficient regressive taxes (such as the value added
tax), when combined with generous well-targeted transfers, can result in a net fiscal
system that is equalizing and poverty-reducing. Second, governments should design
their tax and transfers system so that the after taxes and transfers incomes (or con-
sumption) of the poor are not lower than their incomes (or consumption) before fiscal
interventions. If the policy community is seriously committed to eradicating income/

9The twenty-nine low- and middle-income countries are Argentina, Armenia, Bolivia, Brazil,

Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, El Salvador, Ethiopia, Georgia,
Ghana, Guatemala, Honduras, Indonesia, Iran, Jordan, Mexico, Nicaragua, Peru, Russia, South
Africa, Sri Lanka, Tanzania, Tunisia, Uganda, Uruguay, and Venezuela. These countries repre-
sent about a fifth of the world’s extreme poor population and a sixth of total population.
2Higgins and Lustig (2016) (reproduced in chapter 4 in Volume 1); Lustig (2022) (chapter 10 in
Volume 1).
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consumption poverty, governments will need to explore ways to redesign taxation and
transfers so that the poor do not end up as net payers.

5 Organization of Volume 1

As stated above, Volume 1 has six parts. Part I (“Methodology”) describes what a CEQ
Assessment is and presents the theoretical underpinnings of fiscal incidence analysis
and the indicators used to assess the distributive impact and effectiveness of fiscal pol-
icy. Part IT (“Implementation”) presents the methodology on how taxes, subsidies, and
social spending should be allocated. It includes a step-by step guide to completing the
CEQ Master Workbook, a multi-sheet Excel file that houses detailed information on
the country’s fiscal system and the results used as inputs for policy discussions, aca-
demic papers, and policy reports. Part IIT (“Applications”) presents applications of the
CEQ framework to low- and middle-income countries and includes simulations of pol-
icy reforms. Part IV (“The CEQ Assessment Tools”), available online only, contains the
CEQ Master Workbook (CEQ Institute, 2022) and the CEQ Stata Package with user-
written software to complete it. It also contains a completed Master Workbook and “do
files” for Ghana and Mexico as examples. In addition, this part features guidelines for
the implementation of CEQ Assessments, including a thorough protocol of quality
control. Part V includes all the components of the CEQ Data Center on Fiscal Re-
distribution.?! Part VI contains the CEQ Institute’s microsimulation tools.

Part I, on methodology used in the CEQ Assessment, has five chapters. Chapter 1
by Nora Lustig and Sean Higgins (2022) presents key analytical insights in fiscal re-
distribution theory. The chapter also discusses the basics of fiscal incidence analysis
used in CEQ Assessments. The CEQ Assessments rely on the fiscal incidence method
known as the “accounting approach” because it ignores behavioral responses and gen-
eral equilibrium effects. Because pensions frequently tend to be a combination of de-
ferred income and government transfer, there is a section dedicated to how contri-
butory pensions should be considered in fiscal incidence analysis. Finally, the chapter
describes the set of indicators used to answer the four key questions outlined above
and illustrates with examples from existing CEQ Assessments.

For the interested reader, the formulation of the mathematical conditions for the
net fiscal system to be equalizing in the case of multiple fiscal interventions and in the
absence of reranking is presented in chapter 2 by Ali Enami, Nora Lustig, and Rodrigo
Aranda. Chapter 2 also derives the conditions that must prevail for a particular tax or
transfer to be equalizing and shows that in the world of multiple interventions, some
of these conditions defy our preconceptions and intuition.

The conditions derived in chapter 2 assume no reranking: that is, households oc-
cupy the same place in the ranking from poorest to richest with prefiscal and with
postfiscal income; individuals do not change their position in the postfiscal income

ZThttps://commitmentoequity.org/datacenter/.
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ordering. In other words, the poorest individual in the prefiscal income scale will
continue to be the poorest individual in the postfiscal income scale, the second poor-
est individual in the prefiscal income scale will continue to be the second poorest in-
dividual in the postfiscal income scale, and so on, all the way up to the richest in-
dividual. Chapter 3 by Ali Enami (2022a) discusses how the conditions derived in
chapter 2 change in the presence of reranking.

A fundamental question in the policy discussion is whether a particular fiscal in-
tervention (or a particular combination of them) is equalizing or unequalizing. In a
world with a single fiscal intervention (and no reranking), it is sufficient to know
whether a particular intervention is progressive or regressive to give an unambiguous
response using the typical indicators of progressivity such as the Kakwani index.?
Chapter 2 demonstrates, however, that in a world with more than one fiscal interven-
tion (even in the absence of reranking), this one-to-one relationship between the pro-
gressivity of a particular intervention and its effect on inequality breaks down. For
instance, depending on certain characteristics of the fiscal system, a tax that is regres-
sive based on any typical indicator can exert an equalizing force over and above that
which would prevail in the absence of that regressive tax.

As shown in chapter 3, reranking, which is practically universal in real-life fiscal
systems, destroys (as a mathematical truth, that is) the public finance dictum that

if the combined redistributive impact of tax and spending is progressive then the
higher the level of tax and spending in a country the larger is the redistributive
impact. Similarly, for a given level of tax and spending, the more revenue collec-
tion is concentrated in more redistributive taxes (progressive income taxes) and
the more spending is concentrated in more redistributive transfers (well targeted
social transfers), the greater the redistributive impact of fiscal policy. (Bastagli,
Coady, and Gupta, 2015, p. 57)

If there is reranking, in order to determine whether a fiscal system, a particular tax or
transfer, or a particular policy change is inequality-increasing or inequality-reducing—
and by how much—one must resort to numerical calculations. In particular, one must
calculate the inequality indicator that would prevail with and without the specific in-
tervention or policy change.

Chapter 4 by Sean Higgins and Nora Lustig is a reproduction of a 2016 article pub-
lished in the Journal of Development Economics. The article shows how the typical
measures of poverty, horizontal equity, and progressivity can fail to capture an impor-
tant characteristic that, unfortunately, a rather large number of fiscal systems have:

22The Kakwani index for taxes is defined as the difference between the concentration coefficient
of the tax and the Gini for market income. For transfers, it is defined as the difference between
the Gini for market income and the concentration coefficient of the transfer. See, for example,
Kakwani (1977).
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namely, that a substantial proportion of the poor are made poorer (or non-poor made
poor) by the tax and transfer system. The chapter axiomatically derives a measure of
this phenomenon, which the authors call “fiscal impoverishment.” They illustrate with
specific examples how in countries in which the fiscal system is poverty-reducing and
equalizing, a significant number of the poor pay more in taxes than they receive in
transfers. The chapter also derives an analogous measure of fiscal gains to the poor and
shows that changes in the poverty gap can be decomposed in the two axiomatic mea-
sures of fiscal impoverishment and fiscal gains to the poor.

Chapter 5 by Ali Enami (2022b) introduces the new CEQ Effectiveness indicators.
The chapter begins by discussing the shortcomings of the old CEQ Effectiveness indica-
tors. Then it proceeds to introduce the new indicators known as the Impact and Spend-
ing Effectiveness indicators. A variation of the former indicator, known as the FI-FGP
Effectiveness indicator, is also introduced; it is specific to the measurement of the per-
formance of a fiscal system (or its components) in reducing poverty and uses the two
concepts of Fiscal Impoverishment and Fiscal Gain to the Poor introduced in chapter 4.
In all indicators, the observed performance of a tax or transfer is compared to its maxi-
mum potential. The Impact Effectiveness indicator holds the monetary size of a tax or
transfer constant and asks how much more reduction in inequality or poverty could be
theoretically achieved if the tax or transfer is allocated in the most mathematically opti-
mum way (given the inequality or poverty indicator of choice). The Spending Effective-
ness indicator holds the effect of a tax or transfer on inequality or poverty constant and
asks what is the minimum amount of tax or transfer that can achieve the same effect
(again, using the most mathematically optimum way of allocating the tax or transfer).

Part II, on implementing the CEQ Assessment, has four chapters. Chapter 6 by Ali
Enami, Sean Higgins, and Nora Lustig presents a step-by-step guide to applying the
incidence analysis used to prepare CEQ Assessments. The chapter (a) defines the core
income concepts before and after taxes, transfers, and subsidies, (b) discusses the meth-
odological assumptions used to construct them, (c) explains how taxes, transfers, and
subsidies should be allocated at the household level, and (d) suggests what to do when
information on who paid certain taxes and/or received certain transfers, or how much
they paid or received, is not included in the household survey.

Chapter 7 by Jon Jellema and Gabriela Inchauste (2022) presents a step-by-step
guide to constructing the Consumable Income concept® when one takes into account
not only the direct but also the indirect effect (through input prices) of indirect taxes
and subsidies. The chapter reviews a “price-shifting” model for estimating the magni-
tude of the indirect effects of indirect taxes and subsidies and demonstrates how to use
an input-output matrix together with a household expenditure survey to allocate the
indirect burden across households.

Z“Consumable income” is the concept and the name used in Canada’s Social Policy Simulation

Database Model (SPSD/M), one of the main sources used to produce the distribution of house-
hold income accounts and evaluate the impact of changes in tax and spending policies.
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Chapter 8 by Sean Higgins and Caterina Brest Lopez (2022) presents the results
and indicators used in a CEQ Assessment and describes in great detail how indicators
(such as prefiscal inequality and poverty, concentration coefficients, incidence curves,
and so on) and results can be produced and automatically exported to the relevant sec-
tions of the CEQ Master Workbook using the CEQ Stata Package. In particular, this
chapter describes how to calculate the (marginal) contribution of a particular tax or
transfer (or any combination of them) to the reduction in inequality and poverty, as
discussed in chapters 1, 2, and 3. It also describes how to calculate the suite of CEQ
effectiveness and efficiency indicators proposed by Ali Enami in chapter 5. The ensem-
ble of CEQ indicators is calculated by the commands of the CEQ Stata Package and
automatically exported to the results sections (sections E, “Output Tables,” and D,
“Summary of Results”) of the CEQ Master Workbook, described below.

The CEQ analysis provides researchers with a comprehensive and comparable set
of indicators to determine the impacts of fiscal intervention on poverty and inequality.
However, inequality may take many different forms beyond the income dimension.
Race, gender, location, and parental characteristics can have important implications
for the economic and social outcomes of individuals. In an effort to determine if gov-
ernment fiscal interventions are exacerbating or reducing ethno-racial inequalities in
Latin America, the Inter-American Development Bank (IDB) partnered with the CEQ
Institute to finance the adoption of the CEQ analysis to explore the impacts of fiscal
policies on ethno-racial inequality in the Latin America and Caribbean region (LAC).
Chapter 9 by Rodrigo Aranda and Adam Ratzlaff (2022) describes what measures
should be used to determine the impact of fiscal policy on indicators of ethno-racial
inequality, as well as how the indicators and results can be produced and exported to
the CEQ Master Workbook using corresponding instructions in the CEQ Stata Pack-
age. Lustig, Morrison, and Ratzlaff (2019) present results for a set of Latin American
countries.

Part III, which includes applications of the CEQ Assessment, has twelve chapters
with country and cross-country studies in which the CEQ methodology has been ap-
plied. In chapter 10, Nora Lustig presents comparative results for twenty-nine low- and
middle-income countries and the United States. Chapters 11 through 15 and chapters 18
through 21 present CEQ Assessments for Argentina (Dario Rossignolo, 2022), Brazil by
race (Claudiney Pereira, 2022), Chile (Sandra Martinez-Aguilar, Alan Fuchs, Eduardo
Ortiz-Juarez, and Giselle Del Carmen, 2022), Dominican Republic (Jaime Aristy-
Escuder, Maynor Cabrera, Blanca Moreno-Dodson, and Miguel E. Sanchez-Martin,
2022), El Salvador (Margarita Beneke de Sanfeliu, Nora Lustig, and Jose Andres Oliva
Cepeda, 2022), Tunisia (Nizar Jouini, Nora Lustig, Ahmed Moummi, and Abebe Shime-
les, 2022), Uganda (Jon Jellema, Astrid Haas, Nora Lustig, and Sebastian Wolf, 2022),
China (Nora Lustig and Yang Wang, 2022), and an updated and comprehensive assess-
ment for Argentina (Juan Cruz Lopez Del Valle, Caterina Brest Lopez, Joaquin Cam-
pabadal, Julieta Ladronis, Nora Lustig, Valentina Martinez Pabon, and Mariano
Tommasi, 2022). Stephen D. Younger shows how the CEQ framework can be used
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to simulate policy reforms with an application to Ghana and Tanzania in chapter 16.
In chapter 17, Ali Enami, Nora Lustig, and Alireza Taqdiri (2019) apply the new effec-
tiveness indicators described in chapter 5 to Iran. Except for the new chapters 20 and
21, and the published version of chapter 17, the rest of the chapters in part III are iden-
tical to the versions published in the first edition of the Handbook in 2018. It is impor-
tant to note that in addition to the applications included in this Volume of the Hand-
book, there are many more country-based and cross-country analyses in the CEQ
Working Paper series.

Part IV, “The CEQ Assessment Tools,” includes ten items: (1) Planning for a CEQ
Assessment: Data and Software Requirements. (2) Planning for a CEQ Assessment:
Recommended Team Composition and Timeline. (3) CEQ Assessment: CEQ Master
Workbook (MWB), details follow. (4) CEQ Master Workbook: Examples, Ghana 2012
(consumption-based) and Mexico 2012 (income-based). (5) CEQ Do Files in Stata for
Constructing Income Concepts: Examples, Ghana 2012 (consumption-based) and Mex-
ico 2012 (income-based). (6) CEQ Stata Package and Do Files to Run It, details follow.
(7) CEQ Assessment: Sample Stata Code for Measuring the Indirect Effects of Indirect
Taxes and Subsidies, which shows sample software to construct the so-called Consum-
able Income concept (described in chapter 1) incorporating the indirect effects of indi-
rect taxes and subsidies. (8) CEQ Assessment: Constructing the CEQ Harmonized
Microdata, which provides guidelines on how to organize the fiscal incidence database
in a manner that facilitates the running of the CEQ Stata Package; the instructions also
are used to generate a harmonized database to enable granular comparison across coun-
tries and implement changes in allocation assumptions and policy changes. (9) CEQ
Assessment: Checking Protocol, a detailed checking protocol to ensure that results are as
free as possible of egregious mistakes. (10) CEQ Training Tools, which includes videos
and PowerPoint presentations used in training workshops.

The CEQ Master Workbook (MWB) (in the online-only part IV of this Volume;
CEQ Institute, 2022) is a multi-sheet Excel file that houses country-background infor-
mation, description of the microdata, budgetary data, and description of the fiscal sys-
tem, methodology, and the results of the fiscal incidence analysis as well as the full set
of indicators used as inputs for policy discussions, academic papers, and policy reports.
The CEQ MWB consists of six sections: section A, “Country Context”; section B, “Data”;
section C, “Methodology”; section D, “Summary of Results”; section E, “Output Tables”
and section F, “Results by Ethnicity and Race.”

Sections A, B, and C are meant to be filled by the CEQ Assessment’s team. Section A,
“Country Context,” contains information on the macroeconomic, political, and socio-
economic context, as well as the evolution of inequality and poverty over time. It also
includes information on whether the country experienced a natural disaster, civil
strife, or a financial crisis, and whether there was an election or any other special situ-
ation that could have affected fiscal policy in the year of the analysis. Section B, “Data,”
includes a description of the microdata and the fiscal data utilized in the fiscal inci-
dence analysis. For the microdata, section B includes a detailed description of the
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survey(s) being used to conduct the analysis, such as sample size, coverage, and ques-
tionnaire, including, for example, the exact survey questions used to construct each
component of the income concepts. In the fiscal data section, the team needs to com-
pile the budget information from administrative registries and summarize the char-
acteristics of the fiscal interventions (such as direct taxes, consumption taxes, excise
taxes, cash transfers, subsidies, and in-kind transfers) that will be included in the analy-
sis. Section C, “Methodology,” presents the methodology followed to construct the
income concepts and key assumptions made in the allocation process, and compares
survey-based totals with those from administrative registries for validation purposes.

The instructions on how to complete sections A, B, and C are included in chap-
ter 6. If the incidence analysis includes the indirect effects of indirect taxes and subsi-
dies, the instructions on how to complete section C are in chapter 7. The order of the
sections has been chosen having the user (rather than the producer) of the CEQ As-
sessment in mind. Producers of a CEQ Assessment should start with section B, the data
and information required to implement an assessment and may wish to complete sec-
tion A at the end.

Section E of the CEQ MWB contains the ensemble of indicators used in CEQ As-
sessments, described in chapter 1 and in more detail in chapter 8. Section D presents
the results in a user-friendly manner to be used both in policy dialogues and in schol-
arly research. Section E is automatically populated by the commands in the CEQ Stata
Package described below. Section D, in turn, is automatically populated with informa-
tion from section E through “linking” commands embedded in the CEQ MWB. The
linking commands import information from section E and paste it in the relevant cells
in section D. Section F of the CEQ MWB includes the indicators of the CEQ analysis
by ethnicity or race and is also automatically populated by the commands in the CEQ
Stata Package whenever the researcher has generated the prefiscal and postfiscal in-
come concepts by ethnicity and/or race.

The CEQ Stata Package contains user-written software that automates the process
of producing and uploading CEQ results in sections E and F of the CEQ MWB and
ensures the quality of these estimates. The CEQ Stata Package greatly enhances the re-
producibility and scalability of CEQ Assessments because it helps produce results for
additional countries or years more quickly and less expensively. In addition, it will
greatly reduce the marginal cost of robustness checks testing the sensitivity of one’s
results to various assumptions. The CEQ Stata Package is accompanied by a set of do
files to run it. Before running the CEQ Stata Package, the user should read the Con-
structing the CEQ Harmonized Microdata document (also found in part IV) to make
appropriate use of the software. This step is important because the CEQ Stata Package
assumes that variables are named in a particular way. If variables are not written in a
way that is consistent with the CEQ Stata Package, the researcher may run into diffi-
culties while trying to run it.

Part V, the CEQ Data Center on Fiscal Redistribution, is an information and mon-
itoring system where results are presented at increasing levels of detail. It includes a
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collection of spreadsheets containing the summary indicators required to assess the
redistributive impact of fiscal policy, known as the CEQ Standard Indicators. This in-
formation is periodically updated to reflect new data points and indicators. The CEQ
Data Visualization draws from the summary indicators and includes interactive graphs
using state-of-the-art data visualization techniques. This tool also includes Country
Profile pages that highlight inequality, poverty, and net payer/net beneficiary indica-
tors for every country assessed to date. The Data Center includes the CEQ-based indi-
cators incorporated as targets of the Sustainable Development Goals. Data Center
information may be disaggregated by gender, race, ethnicity, and other categories. The
site also includes the completed CEQ Master Workbooks, which are multi-sheet spread-
sheet “books” that store detailed fiscal system information and the calculated fiscal
incidence indicators for assessed countries. Both the Standard Indicators and Master
Workbooks are publicly available for download directly from the website. The CEQ
Harmonized Microdata—with prefiscal and postfiscal incomes and all fiscal interven-
tions at the household level for each country—is published in the CEQ Dataverse on
Harvard Dataverse. It is available through open access but only for those countries that
allow access to this data. The Data Center also includes the CEQ Data Center Meta-
data Table, a key metadata document with detailed information about the data avail-
ability and allocation methods and assumptions used for each assessment, organized
by country, year, and study. Finally, the CEQ Data Center features the do files in the
construction of income concepts of the assessed countries as well as replication codes
used to explore methodological frontiers such as alternative methods to value in-kind
transfers, correction methods for underreporting and undercoverage of top incomes,
gender disaggregated analysis, and fiscal policy and multidimensional poverty.

Part VI features the CEQ microsimulation tools. The CEQ Fiscal Policy Simulator
is an Excel-based tool used to simulate the impact in taxes and transfers on incomes
by decile as a “desktop” option—that is, without having to go back to the microdata.
The CEQ Markdown Statistical Code for Microsimulating the Short-Run Impact of
COVID-19 on Inequality and Poverty can be used to replicate the analysis of the eco-
nomic shock caused by COVID (or other systemic shocks with similar characteristics)
on living standards in different settings. Finally, the CEQ Statistical Code for Micro-
simulating the Long-Run Impact of COVID-19 on Human Capital and Intergenera-
tional Mobility can be used to assess the impact of school closures on the intergenera-
tional persistence of education and inequality dynamics in the future.

6 Implementing a CEQ Assessment: How to Use Volume 1

For those interested in implementing a CEQ Assessment (the fiscal incidence study that
uses the Commitment to Equity methodological framework), the recommendation
is to read chapter 1 (methodological basics; chapter 6 (how to allocate taxes and
transfer to construct the income concepts); and, chapter 8 (description of indica-
tors to analyze results). If the researcher plans to include the indirect effects of
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indirect taxes and subsidies in the fiscal incidence analysis, chapter 7 should be con-
sulted in tandem with chapter 6. Be sure to read the updated chapter 6 included in the
2nd edition, since some of the methodological recommendations were subject to change.
We have also eliminated some inaccuracies and sharpened the definitions of income
concepts.

To produce a CEQ Assessment, one must have access to a recent household survey,
disaggregated government budget data on revenues and expenditures, and a detailed
description of the characteristics of fiscal policy instruments that will be included in
the analysis. For more information, see section 7 below and chapter 6 in this Volume.
The user-written software (commonly known as “ado files”) required to produce all the
results was written in Stata.**

After reading the above, it is advisable to follow these steps:

Step 1: Getting Ready

o Read chapter 1. (Note: if you are interested in the mathematical derivations of re-
sults discussed in chapter 1, read chapters 2, 3, and 4.)

« Obtain a recent household survey following the data requirements explained in sec-
tion 7 of chapter 1 and prepare it for use.

o Open the CEQ MWB (in part IV, available online only) and complete sheet B3 of
the CEQ Master Workbook (government revenues and spending from administra-
tive accounts).

Step 2: Constructing the Income Concepts and Completing Sections B and C

of the CEQ Master Workbook

+ Read chapter 6. Recall that in the 2nd edition this chapter introduces some signifi-
cant changes in the methodological recommendations.

o Open the CEQ MWB and fill out the rest of section B.

o To facilitate the use of the CEQ Stata Package described in Step 3, read the docu-
ment Constructing the CEQ Harmonized Microdata included in part IV of this Vol-
ume (online only). This step is important because the CEQ Stata Package assumes
that variables are named in a particular way. If variables are not written in a way
that is consistent with the CEQ Stata Package, the researcher may run into difficul-
ties while trying to run it.

o Write the code to allocate taxes and transfers to each household and construct the
income concepts for both the PDI and PGT scenarios. Based on the information in-
cluded in the primary household survey (and, whenever applicable, in the complemen-
tary surveys), as well as on the detailed description of the fiscal system, choose the
allocation methods that you will use to allocate taxes and transfers to each household.

o Ifyou are using an input-output table to estimate the indirect effects of indirect taxes
and subsidies, read chapter 7 in this Volume and use the sample software in part IV.

24To take advantage of the automatic features included in the CEQ Stata Package, Stata 14 or a

newer version is required.
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o Complete the construction of income concepts and fill out section C of CEQ
MWB.

o Compare totals and structure (for example, the ratio of total personal income tax to
total disposable income [or private consumption if you do not have income in your
survey]) from administrative accounts and those that emerge from your calculations
using the household survey. This is done using the information that you input in sheet
Cl in the CEQ MWB. It will show you how your “economy” differs when you use
administrative versus survey-based data (see details in chapter 6).

(Note: This step is probably the most time-consuming of all both because obtain-
ing budget data can be quite challenging and because constructing the income con-
cepts requires making many thoughtful decisions on how to allocate taxes and
transfers to individual households.)

Step 3: Producing Results

o Read chapter 8.

o Install the CEQ Stata Package. To install it, include the following Stata code in a .do
file or enter it into Stata’s command prompt:

update all
ssc install ceq, replace

« Fill out section E of the CEQ MWB using the CEQ Stata Package and the .do files to
run it.

o Remember that you will need to create two sets of section E: one for the scenario in
which contributory pensions are considered deferred income (PDI) and one for the
scenario in which contributory pensions are considered government transfers (PGT).
You need two sets of E sheets because the following income concepts are different
for each scenario: Market Income, Market Income plus Pensions, Net Market In-
come, and Gross Income. Disposable Income, Consumable Income, and Final In-
come are the same in both. For details, see chapter 6, and figure 6-2 and table 6-5.

o Follow the linking instructions to automatically populate section D. To populate
the D section see the general linking Instructions that appear on the sheet called
“Linking” in the D section of the CEQ M WB and follow the detailed instructions in
the “Instructions Linking” document in part IV of this Volume. Like everything
else, you can download this document from www.ceqinstitute.org and clicking
on the Handbook tab. When completing the linking with section D, two sets of sec-
tion D sheets will be created, one for each scenario.

o As mentioned in chapter 6, if the pension system had a deficit in the year of the
survey, one can generate a third scenario (in addition to PDI and PGT), in which
contributory pensions are partially a transfer (the amount of the deficit). If you
choose to estimate this third scenario, this requires a separate run of the CEQ Stata
Package commands and a separate set of sections E and D results.

o Ifyou are testing the robustness of specific assumptions (see chapter 6), you will need
to complete separate sets of sections E and D for each test. The ceqassump command
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provides a preliminary way to check robustness on the main CEQ Assessment re-
sults without producing sections E and D in their entirety.

If you are using an input-output table to estimate the indirect effects of indirect taxes
and subsidies, use the sample software in part I'V.

If you are planning to produce a CEQ Assessment by ethnic or racial group (or by
rural-urban or other regional breakdown), read chapter 9 and fill out section F of
the CEQ MWB using the CEQ Stata Package.

If you are planning to correct your data for undercoverage and underreporting (es-
pecially in the upper tail), you should run the CEQ Stata Package with the corrected
income concepts and present results separately in sections E and D of a new MWB.
This way you will still be able to compare your uncorrected results with the existing
ones for other countries.

Step 4: Checking Results

Complete section A of the CEQ MWB; you will use some of the information (e.g.,
inequality and poverty trends from existing sources) to check the accuracy of the
CEQ results.

Using the Checking Protocol in part IV as a guide, do a thorough quality control.
We highly recommend that consult with other experts if your results appear
sensible.

You should not use or publish results until the checking process is completed. Ex-
perience shows that errors are not uncommon the first time around.

Step 5: Presenting Results

7

To present results, see the chapters with applications of CEQ in part III as well as
the chapters in Inchauste and Lustig (2017) and the working papers published by the
CEQ Institute more generally.

You may find it useful to compare your country’s results with others from the same
region or with similar GDP per capita. The Standard Indicators in the CEQ Data
Center on Fiscal Redistribution can be used for this purpose.

CEQ Assessment: Data Requirements

A CEQ Assessment requires a household income survey and expenditure (HIES), a

household income (employment) survey, or a household budget survey (HBS), and a
(preferably audited) confirmed national budget (of the same year as the HIES).

1.

More specifically, it requires the following:

Recent household survey (possible options: income, income-expenditure, expendi-

ture, employment, LSMS, etc.) representative at the national level

o The household roster and the expenditures module—hopefully in raw or semi-
cleaned, item-by-item form—are necessities.
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o The health and education modules are somewhere in between necessary and very
desirable. (When health and/or education are not covered in the HIES, we would

appreciate having a reference to a secondary survey that does capture utilization

of those services, such as the Demographic and Health Surveys.).
o The remaining modules are often useful—we can determine taxpayer status from
other questions in the labor module, for example—and if they are available, we

would definitely like to have them.

o If there are any official (or even just generally accepted) practices/methods for
calculating household expenditures, household size, per-adult equivalent scales,

and the national poverty line, it is important to know them.

. Detailed description of each tax and spending item to be included in the analysis
. Audited or confirmed budget and administrative data for year of the survey (see

also chapter 6 in this Volume):

3a. Revenues:

Personal income and payroll tax revenues and, if available, number of indi-
viduals and/or households who pay them.

Corporate income tax revenues.

Other income tax revenues.

Indirect tax revenues disaggregated by type and product (VAT, excise, cus-
toms, etc.) as well as by taxable base (In the best-case scenario we would get
official estimates of the magnitude/sales value of the taxable base for each tax
as well.).

Non-tax revenues.

Social security contributions and expenditures broken down by type (national
health insurance, national pension, national unemployment insurance, etc.).
If not included in social security contributions, contributory pension
contributions.

3b. Expenditures:

Expenditures and number of beneficiaries on direct transfers (cash or near-
cash) broken down by program; often this requires participation of the exe-
cuting agency.

Subsidy expenditures by good or service being subsidized.

Public housing or subsidized housing expenditures and number of beneficia-
ries if available.

Education expenditures and enrollment levels broken down by schooling
level: preschool, primary, secondary, and tertiary (at least).

Health expenditures; please provide whatever general breakdown of the spend-
ing is available. For example, spending on hospitals versus clinics, or spending
on hospitalized patients versus outpatients, or spending on wages versus goods
and services. We would be particularly interested in any information on co-pays
or other payments from households required to access public health services.
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Additionally, we would be interested in spending channeled through health
insurance schemes, including the payments by households to participate in
these schemes. Any spending of these areas occurring outside the general gov-
ernment can be described outside the table itself in the column for notes.

4. Most updated Input-output table, SAM (social accounting matrix), or SUT (supply
and use table) available; beyond the information available in the country, the re-
searcher may want to consult OECD (https://www.oecd.org/sti/ind/input-outputta
bles.htm) and World Input-Output Database (https://www.rug.nl/ggdc/valuechain
[wiod/).

8 About Volume 2: Methodological Frontiers in Fiscal
Incidence Analysis

As mentioned above, in spite of the comprehensive methodology described in Volume 1,
there is still important work to be done to sharpen the methods, broaden the scope of
the analysis, and enhance the policy tools. Some of these topics are addressed in Volume 2,
which includes a collection of chapters whose purpose is to expand the knowledge and
methodological frontiers to sharpen the analysis of fiscal policy’s redistributive impact
even further. Topics include alternative approaches to value in-kind education and
health services; alternative methods to evaluate spending on infrastructure; corporate
taxes and taxation on capital incomes; intertemporal fiscal incidence and the redis-
tributive consequences of social insurance pensions; fiscal redistribution, macro-
economic stability, and growth; and the political economy of fiscal redistribution.

In the current CEQ framework, and following conventions in the field, in-kind
benefits from free government services in education and health are valued at the aver-
age cost of provision. Such an approach ignores the fact that the “true” value to con-
sumers and the returns to investments in human capital may be quite different from
what they cost the government due to, for example, poor quality and waste. In Volume 2,
chapter 1, Jeremy Barofsky and Stephen Younger (2022) describe and compare three
approaches to measuring the distributional consequences of government health spend-
ing: average cost of provision, willingness to pay, and health outcomes, and provide
example applications for each of these methods using a national cross-section from
Ghana for 2012/13. Sergei Soares (2022a; chapter 2) compares three methods for valu-
ing education services and illustrates their distributive impact with data for Brazil. The
methods are valuing educational services with the conventional cost of provision ap-
proach; valuing educational services using labor market outcomes as the measure of
their worth; and matching private educational expenditures, paid for by students or
their parents, with equivalent public education services, and then valuing the latter ac-
cording to the price of the former. Sergio Urzua (2022; chapter 3) uses private returns
to schooling to measure the incidence of spending on public education and incorpo-
rates behavioral responses to public subsidies regarding school enrollment. The author
applies the proposed methodology to Chile and Ghana.
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Our current method does not measure the incidence of investment in infrastruc-
ture such as water and sanitation, rural roads, large-scale projects, and so on. This is
an important limitation because especially in low-income countries, a significant por-
tion of the budget is allocated toward infrastructure. In chapter 4 in Volume 2, Sergei
Soares (2022b) suggests using hedonic prices as a way to find the market value for pub-
lic infrastructure such as piped water, garbage collection, piped gas, and sewerage.
The author applies the methodology using data for Brazil for several years to impute
rental values for owner occupied housing and the associated infrastructure services.

We do not include corporate taxes or taxes on capital income in our current frame-
work. Ignoring the impact of corporate taxes is problematic because they represent an
important share of government revenues. In Volume 2, Bernardo Candia and Eduardo
Engel (2022; chapter 5) present a method for incorporating the incidence of corporate
taxes and taxes on capital incomes more broadly by incorporating incomes accrued
(but not received) in the taxpayers’ corporations and companies in the definition of
prefiscal income.

Given that contributory pensions are partly government transfers and partly de-
ferred incomes, the current approach recommends producing results for two “extreme”
scenarios: all contributory pensions are deferred income (Pensions as Deferred Income,
or PDI), and all contributory pensions are pure government transfers (Pensions as Gov-
ernment Transfers, or PGT). Ideally, one would like to know which scenario reflects
actual situations more accurately. Carlos Grushka (2022; chapter 6 in Volume 2) pro-
poses a method to determine the extent to which pensions are a government transfer
or deferred income when only cross-section household surveys are available. The au-
thor applies the proposed approach using data for Argentina.

The current framework estimates the redistributive effect of taxes and transfers
without assessing its sustainability from the macroeconomic, demographic, and natu-
ral capital perspectives. Without information on the sustainability of fiscal redistribution
profiles, it is difficult to make comprehensive policy recommendations.?” In Volume 2,
Jose Maria Fanelli (2022; chapter 7) proposes a methodological framework to study the
linkages between fiscal redistributions, fiscal sustainability, and the government’s
wealth constraint. Ramiro Albrieu and Jose Maria Fanelli (2022; chapter 8) apply it to
Latin America.

The extent of fiscal redistribution depends on politics. Stefano Barbieri and Koray
Caglayan (2022; chapter 9 in Volume 2) analyze the public provision of public goods
and income redistribution in a median voter framework.

9 About the CEQ Institute

The CEQ Institute works to reduce inequality and poverty through comprehensive
and rigorous tax and benefit incidence analysis, as well as active engagement with the

%5 See Fanelli (2018).
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policy community. Building on the achievements of the CEQ project,?® directed by
Nora Lustig since 2008, the CEQ Institute was founded in May 2015 at Tulane Univer-
sity with Professor Lustig at its helm. The Institute has four main areas of work: (a)
development of research methods and policy tools, (b) a data center, (c) advisory and
training services, and (d) bridges to policy.

The four areas were chosen to fulfill the Institute’s main goals:

1. To improve the methodological instruments, policy tools, and database to evaluate
how consistent and effective revenue collection and spending practices are with
global equity goals;

2. To establish an information system designed to monitor progress in fiscal redistrib-
utive efforts to achieve equity goals;

3. To mainstream the use of CEQ Assessments by reaching out to the policy commu-
nity through partnerships, training programs, and policy forums;

4. To disseminate findings through an active communication and advocacy program
undertaken in conjunction with key partners in the research, philanthropic, and
social activist communities.

In October of 2015, the Bill & Melinda Gates Foundation awarded a five-year grant
of $4.9 million to support the CEQ Institute in achieving its goals. This was followed by
an award of $1.182 million in May of 2021 designed to measure fiscal equity in the post-
COVID world. The CEQ Project had benefited from a previous grant from the Gates
Foundation in the amount of $581,162. The three grants have been partially used to fund
(among other components) in part the production of the two editions of this Hand-
book. The Institute has also received financial support from the Millennium Challenge
Corporation, the National Science Foundation, and the United Nations Development
Programme’s Regional Bureau for Latin America and the Caribbean (UNDP/RBLAC).”

Tax and benefit incidence studies using the CEQ methodology have been com-
pleted in a wide array of low- and middle-income countries in all regions of the world.
Results are published in the CEQ Working Paper series and the CEQ Data Center and
are available at www.commitmentoequity.org. The Institute’s studies have been pub-
lished in leading peer-reviewed journals such as the Journal of Development Econom-
ics, the Journal of Economic Inequality, Public Finance Review, the Review of Income

26The CEQ project was first launched at the Inter-American Dialogue in Washington, DC, under
the leadership of Nora Lustig. Since 2009 the project has been based at Tulane University. The
Center for Global Development and the Inter-American Development Bank are partners of the
initiative.

¥ During its early stages at the Inter-American Dialogue, the CEQ project received financial sup-
port from the Canadian International Development Agency (CIDA), the General Electric Foun-
dation, and the Norwegian Ministry of Foreign Affairs.
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and Wealth, and World Development as well as leading geographic area journals such
as the African Development Review, Economia (for Latin America) and the Middle East
Development Journal.

The indicators on the redistributive impact of fiscal policy are available in the CEQ
Institute’s Data Center on Fiscal Redistribution (at www.commitmentoequity.org). The
CEQ Data Center on Fiscal Redistribution is an information and monitoring sys-
tem where results of the fiscal incidence studies are presented at increasing levels of
detail. Unless otherwise specified, the results were generated by the CEQ Institute and
its collaborators applying the methodological framework described in this Handbook.
The CEQ Data Center is described in detail in the section below.

Initially focused on Latin America, the Institute’s geographic scope has grown con-
tinuously and, as of November 2021, it includes sixty countries (with a full set of Stan-
dard Indicators for fifty-eight of them) in Africa, Asia, the Americas, and Europe. Since
there is more than one point in time for some countries, the coverage is for seventy-six
country studies.

The fiscal incidence analyses are implemented in collaboration with local teams,
and collaborators are invited to become nonresident research associates of the CEQ
Institute. The studies are often produced in partnership with multilateral organizations
such as (in alphabetical order) the Asian Development Bank (ADB), the African De-
velopment Bank (AfDB), the Inter-American Development Bank (IADB), the Interna-
tional Fund for Agricultural Development (IFAD), the International Monetary Fund
(IMF), the Latin American Development Bank (CAF), the Organisation for Economic
Co-operation and Development (OECD), the United Nations Development Programme
(UNDP), UNICEF, and the World Bank; bilateral aid organizations such as the Agence
Francaise de Développement (AFD) and the US Millennium Challenge Corporation
(MCCQC); and other research and advocacy institutions such as (in alphabetical order)
India’s Centre for Budget and Governance Accountability (CBGA), El Salvador’s
FUSADES, the Middle East’s Economic Research Forum, the Global Development Net-
work (GDN), the UK’s Institute of Fiscal Studies (IFS), Central America’s ICEFI,
OXFAM, the Paris School of Economics (PSE), Tanzania’s REPAL, the University of
Capetown, and the University of Ghana. The Institute has partnered with Latin Amer-
ican institutions to create Fiscal Equity Labs in Argentina (with the Center for the
Study of Human Development in Universidad de San Andres), Brazil (Universidad Fed-
eral Fluminense), and Mexico (Public Policy Lab at the Center for Research and
Teaching in Economics, CIDE).

The CEQ Institute research program has pushed the methodological frontier to
develop effective tools for analysts, policymakers, and influencers working to enhance
the equity of fiscal systems and has generated a series of important contributions. For
example, the Institute’s research has shown that typical progressivity indicators are not
necessarily accurate in predicting whether a tax or a subsidy improves equity or not, a
problem that can be avoided by using the marginal contribution indicator (Lustig and
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Higgins, 2022) (chapter 1 in this Volume);*® it has shown that treating contributory pen-
sions as pure transfers can exaggerate the redistributive impact of fiscal systems and
distort policy recommendations (chapter 1 in this Volume); it has demonstrated that
standard poverty indicators can be misleading to the extent that fiscal system inter-
ventions impoverish the poor (Higgins and Lustig, 2016) (reproduced as chapter 4 in
this Volume); and it has shown that typical indicators of effectiveness can produce the
wrong conclusions and proposed new ones that yield consistent rankings of policy in-
terventions (chapter 5 in this Volume).

In addition, the CEQ Institute continues to explore how to measure the incidence
of in-kind benefits in education, health, and infrastructure; the indirect effects of in-
direct taxes and subsidies on inputs in the presence of informality; the impact of fiscal
policy on multidimensional poverty; fiscal incidence that incorporates intra-household
dynamics; correction methods for misreporting and undercoverage in the upper tail;
measuring the redistributive impact of contributory pensions; incorporating the inci-
dence of corporate taxes in the fiscal incidence exercise; microsimulation methods to
nowcast impacts of systemic shocks; microsimulation methods to assess the effects of
reforms on taxes and transfers; intertemporal fiscal incidence analysis (macro-
sustainability, demographic transitions, and depletion of natural resources); political
economy of fiscal redistribution; child-centered fiscal incidence analysis; and fiscal re-
distribution and different levels of government.

The CEQ methodology has been taken up by organizations working to improve
fiscal equity around the world, including the World Bank, the Inter-American Devel-
opment Bank (IADB) and the IMF. Such organizations are the most effective vehicle
for advancing our theory of change because they reach the greatest number of coun-
tries, engage their governments directly, and have influence over those governments
as a result of their roles. The Institute has also worked with the French Development
Agency (AFD), the European Union, the Organization for Economic Co-operation and
Development (OECD), Oxfam, UNICEF and others. The relevance of the Institute’s
work has been highlighted by the adoption of our “Redistributive Impact of Fiscal Pol-
icy” indicator by the United Nations (SDG 10.4.2) to monitor progress in the reduction
of global inequality as part of the Sustainable Development Goals, specifically SDG 10,
“Reduce Inequality within and among Countries.” We also collaborated with Save the
Children and UNICEEF to develop a new and more precise indicator 1.b.1, which is

*8The marginal contribution is used to measure whether taxes and transfers (at the aggregate
category level or for specific interventions) are equalizing or unequalizing (and, poverty reduc-
ing or poverty increasing). For example, the marginal contribution of a VAT is calculated as the
difference between the Gini coeflicient without the VAT (but all the rest of taxes and transfers in
place) and the Gini coefficient that includes the VAT. If this difference is positive (negative), the
VAT exercises an equalizing (unequalizing) effect. For details see chapters 1 (Lustig and Higgins,
2022) and 8 (Higgins and Brest Lopez, 2022) in this Volume.



INTRODUCTION

the main component for the ambitious SDG 1, “End Poverty in All It Its Forms
Everywhere.”

10 About the CEQ Data Center on Fiscal Redistribution

The CEQ Data Center on Fiscal Redistribution is an information and monitoring
system in which results of the fiscal incidence studies are presented at increasing lev-
els of detail. Unless otherwise specified, the results were generated by the CEQ Insti-
tute and its collaborators applying the methodological framework described in this
Handbook.

The CEQ Data Center includes a collection of spreadsheets containing the sum-
mary indicators required to assess the redistributive impact of fiscal policy, known as
the CEQ Standard Indicators. This information is periodically updated to reflect new
data points and indicators. The CEQ Data Visualization draws from the summary in-
dicators and includes interactive graphs using state-of-the-art data visualization tech-
niques. This tool also includes Country Profiles pages that highlight inequality, poverty,
and net payer/net beneficiary indicators for every country assessed to date. In addi-
tion, the Data Center includes the CEQ-based indicators incorporated as targets of the
Sustainable Development Goals. For some countries, Data Center information is
disaggregated by gender, race, ethnicity, and other categories.

The site also includes the completed CEQ Master Workbooks, which are multi-
sheet spreadsheet “books” that store detailed fiscal system information and the calcu-
lated fiscal incidence indicators for assessed countries. Both the Standard Indicators
and Master Workbooks are publicly available for download directly from the website.
The CEQ Harmonized Microdata—with prefiscal and postfiscal incomes and all fiscal
interventions at the household level for each country—is published in the CEQ Data-
verse on Harvard Dataverse. It is available through open access but only for those coun-
tries that allow access to this data. The Data Center also includes the CEQ Data Center
Metadata Table, a key metadata document with detailed information about the data
availability and allocation methods and assumptions used for each assessment, orga-
nized by country, year, and study.

CEQ Standard Indicators

This is a database in spreadsheet format describing who bears the burden of various
taxes and who benefits from transfer programs, subsidies, and public spending on
health and education. Indicators include, among others. Gini Coeflicient and Poverty
Indicators before and after taxes and transfers, Incidence by Decile and Income Cat-
egory, Marginal Contributions for each fiscal intervention, Indexes of Progressivity and
Pro-Poorness, Indicators of Impact and Spending Effectiveness, and Key Assumptions.
The indicators are described in chapters 1 (Lustig, 2022) and 8 (Higgins and Brest Lopez,
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2022) in Volume 1 of the CEQ Handbook. The references and data sources for each study
are listed in the last two sheets.

CEQ Master Workbook (MWB)

The CEQ MWB (in part IV of Volume 1 of this Handbook, available online; CEQ In-
stitute, 2022) is a multi-sheet Excel file that houses country-background information,
description of the microdata, budgetary data, and description of the fiscal system, meth-
odology, and the results of the fiscal incidence analysis as well as the full set of indica-
tors used as inputs for policy discussions, academic papers, and policy reports. The CEQ
MWB consists of six sections: section A, Country Context; section B, Data; section C,
Methodology; section D, Summary of Results; section E, Output Tables; and Section F,
Compendium of Results by Ethnicity and Race. The contents of the CEQ MWB and
how to generate them are described in chapters 5 (Enami 2022a), 6 (Enami, Higgins,
and Lustig, 2022), 7 (Jellema and Inchauste, 2022) and 8 (Higgins and Brest Lopez),
and part IV in Volume 1 of the CEQ Handbook.

CEQ Harmonized Data

The CEQ Harmonized Data is a dataset that contains microdata at the household/
individual level with the income concepts (e.g., Market Income, Disposable Income,
Consumable Income, and Final Income) and the fiscal policy components used to gen-
erate the income concepts (i.e., personal income taxes, cash transfers, value added taxes,
and so on) from countries with non-binding intellectual property restrictions. While
the fiscal components are made available with the detail suitable for each country, the
Harmonized Microdata Data also combines them into categories that facilitate cross-
country comparisons (e.g., direct taxes, cash transfers, indirect taxes, and so on). The
Harmonized Microdata is published in the CEQ Dataverse on Harvard Dataverse with
their respective metadata or read-me files. For a subset of countries, there are Extended
Harmonized Microdata (EHM) which include additional variables such as a disaggre-
gation of market income by source, labor market information, and/or use of financial
services. The guidelines on how to generate the CEQ Harmonized Microdata are in
Part IV of Volume 1 of the second edition of the CEQ Handbook.

CEQ Data Center Metadata Table

The CEQ Data Center Metadata Table is a metadata multi-sheet Excel file with detailed
information about the data availability and allocation methods and assumptions used
for each CEQ Assessment, organized by country, year, and study. For each country
study, the Metadata Table includes name of partner institution (if applicable), data avail-
ability per country study and levels of disaggregation, basic information on household
survey, year of PPP conversion factors, allocation method for each fiscal intervention,
whether study includes the indirect effects of indirect taxes and transfers, and valua-
tion methods used for health benefits.
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Chapter 1

THE CEQ ASSESSMENT®

Measuring the Impact of Fiscal Policy
on Inequality and Poverty

Nora Lustig and Sean Higgins

Introduction

Taxation and public spending are key policy levers the state has in its power to change
the distribution of income determined by the prevailing distribution of wealth, prop-
erty, and power, market forces, and institutions. As stated in the introduction, the pur-
pose of this Volume is to present a step-by-step guide to applying the incidence analy-
sis used in Commitment to Equity (CEQ) Assessments. Developed by the Commitment
to Equity Institute at Tulane University, the CEQ Assessment is a diagnostic tool that
uses fiscal incidence analysis to determine the extent to which fiscal policy reduces in-
equality and poverty in a particular country.
The CEQ Assessment is designed to address the following four questions:

1. How much income redistribution and poverty reduction is being accomplished
through fiscal policy?'

2. How equalizing and pro-poor are specific taxes and government spending?

3. How effective are taxes and government spending in reducing inequality and
poverty?

4. What is the impact of fiscal reforms that change the size and/or progressivity of a
particular tax or benefit?

"Throughout this Handbook, “fiscal policy,” “fiscal instruments,” “taxes and government spend-
ing,” “revenue collection and government spending,” “taxes and transfers,” “taxes and benefits,”
and the “net fiscal system” are used interchangeably.
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Volume 1 guides researchers and policy analysts in the completion of the CEQ Mas-
ter Workbook® (MWB) (available online in part IV of Volume 1 of this Handbook;
CEQ Institute, 2022), a multi-sheet Excel file that contains all the information used in
a CEQ Assessment: detailed information on the country’s economic, political, and so-
cial context; description of microdata; the country’s fiscal system; and the results of
the fiscal incidence analysis used as inputs for policy discussions, academic papers, and
policy reports. The CEQ Stata Package (which can be installed directly through Stata)
includes a suite of user-written Stata commands that automatically produces and fills
out the results section (section E) of the CEQ Master Workbook (available online in part IV
of this Volume).2 The Handbook can also be used as a stand-alone document for those
interested in learning or teaching methodological and practical approaches to carry
out fiscal incidence analysis.

This chapter presents key analytical insights in fiscal redistribution theory, such
as the fundamental equation that links the redistributive effect to the size and redis-
tributive effects of taxes and benefits; how to calculate the contribution of each fiscal
instrument (or combinations of them) to the change in inequality and poverty; and
the implications of reranking (for the interested reader, their mathematical formula-
tion is presented in detail in chapter 2 [Enami, Lustig, and Aranda, 2022] and chap-
ter 3 [Enami, 2022a] in this Volume). The chapter also discusses the basics of fiscal
incidence analysis used in CEQ Assessments. The CEQ Assessments rely on the fiscal
incidence method known as the “accounting approach” because it ignores behavioral
responses and general equilibrium effects. Because pensions frequently tend to be a
combination of deferred income and government transfer, there is a section dedicated
to discussing how contributory pensions should be considered in fiscal incidence analy-
sis. Finally, the chapter describes the set of indicators used to answer the four key
questions outlined above and illustrates with examples from existing CEQ Assessments
(a detailed description of indicators is in chapter 8 of this Volume [Higgins and Brest
Lopez, 2022]).

Instructions for the implementation of a CEQ Assessment in practice are in chap-
ter 6 (Enami, Higgins, and Lustig, 2022) and chapter 8 in part II of this Volume. Chap-
ter 6 is a guide on how to allocate taxes and transfers to households and construct the
income concepts. Chapter 8 shows how to use the CEQ Stata Package to produce the
suite of indicators used in fiscal incidence analysis (section E of the MWB [available
online in part IV of Volume 1]). In addition, chapter 7 in this Volume (Jellema and
Inchauste, 2022) explains how to allocate taxes and transfers when considering the in-
direct effects of indirect taxes and subsidies. Chapter 9 (Aranda and Ratzlaff, 2022),
also in this Volume, describes how to use the CEQ Stata Package to produce indicators

*Higgins, Aranda, and Li (2022) (in part IV of this Volume, available only online at www.ceq
institute.org). Descriptions of how to use the CEQ Stata Package are in chapters 8 and 9 of this
Volume.
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disaggregated by ethnicity, race, location, gender, and so on (section F of the MWB
[available online in part IV of Volume 1]).

Part ITI includes applications of the CEQ Assessment tool to specific countries and
cross-country comparisons. Part IV of Volume 1 (“The CEQ Assessment Tools”), avail-
able online only, contains a blank version of the CEQ Master Workbook and the CEQ
Stata Package with user-written software to complete it. It also contains a completed
Master Workbook and “do files” for Ghana and Mexico as examples. In addition, this
part features guidelines for the implementation of CEQ Assessments, including a thor-
ough protocol of quality control. Part V includes all the components of the CEQ Data
Center on Fiscal Redistribution.® Part VI contains the CEQ Institute’s microsimula-
tion tools. Volume 2 of this Handbook includes chapters on alternative methods to es-
timate the incidence of spending on education, health, and infrastructure, including
the incidence of corporate taxes; to measure the distributive impact of contributory
pensions; to assess the sustainability of fiscal redistribution; and to consider the po-
litical economy of the provision of public goods.

1 The Theory of Fiscal Redistribution: Key Analytical Insights

As stated above, taxation and public spending are key policy levers that the state has
in its power to change both the distribution of income as determined both by market
forces and institutions and the prevailing distribution of wealth and property. In this
Handbook, “fiscal redistribution” refers precisely to the process by which the state col-
lects revenues from individuals and households (primarily through taxes) and spends
these revenues on benefits (for example, cash transfers, price subsidies, and in-kind ben-
efits such as education and health) intended for specific individuals and households.
In so doing, the state changes the postfiscal income distribution and poverty rates that
would have prevailed in the absence of fiscal policy. Because of behavioral responses
and general equilibrium effects, fiscal policy can also change the prefiscal income dis-
tribution and poverty rates. While at this point the CEQ Assessments do not estimate
the counterfactual prefiscal income with these second-round effects in place, it is impor-
tant to note that the analytical insights presented here and in chapters 2, 3, 4 (a reprint
of Higgins and Lustig, 2016), and 5 (Enami, 2022b) in this Volume apply to fiscally in-
duced income redistribution regardless of the method used to estimate its extent. That
is, regardless of whether fiscal redistribution is calculated using run-of-the-mill fiscal
incidence analysis, microsimulation methods, or partial or general equilibrium mod-
eling, the theoretical results discussed below and in the next four chapters of this Vol-
ume apply.

In addition to the taxes and benefits currently included in the CEQ Assessments,
the state, of course, also spends on public goods, and collects revenues from and spends
on subsidies that benefit corporations as well. While spending on public goods and taxing

*https://commitmentoequity.org/datacenter/
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and subsidizing corporations also have redistributive effects, these forms of revenue
collection and spending are not considered in the CEQ Assessment tool (at least, not
for the moment). A proposal for how to incorporate the incidence of taxes on corpo-
rate income is presented by Bernardo Candia and Eduardo Engel (2022) (chapter 5 in
Volume 2 of the Handbook).

To measure the redistributive effect and poverty impact of taxes and benefits, the
core building block of fiscal incidence analysis is the definition and construction of a
prefiscal income concept and a postfiscal income concept—that is, income after taxes
net of transfers. The construction of postfiscal income refers to the method of allocat-
ing the burden of taxes and the benefits of government spending to households. Al-
though this procedure may sound very simple, allocating taxes and transfers to
households is the most challenging task of fiscal incidence analysis. Below we present
a brief description of the fiscal incidence method used in CEQ Assessments. Chapter 6 in
this Volume is devoted to explaining the approaches to be followed in practice, while
part IIT includes applications.

1.1 The Fundamental Equation of the Redistributive Effect

In his seminal book The Distribution and Redistribution of Income: A Mathematical
Analysis, Lambert defined the redistributive effect as the difference between inequality
for postfiscal income and prefiscal income.* Lambert shows that the redistributive ef-
fect of the net fiscal system is equal to the weighted sum of the redistributive effect of
taxes and transfers, where the redistributive effect of the tax system is defined as the
difference between inequality of post-tax and Market Income; the redistributive effect
of the benefit system is defined as the difference between inequality of post-transfer
income and Market Income; and the weights are equal to the ratios of taxes and ben-
efits divided by total prefiscal (market) income, respectively.®
In mathematical terms,

_ (1= g)RE, +(1+b)RE,
1-g+b

REy

>

where REy, RE,, and REj; are the change in the Gini indices for the net fiscal system,
taxes (only) and benefits (only), respectively; and g and b are the total tax and benefit
ratios—that is, total taxes and total benefits divided by total prefiscal (original) income,

4Lambert (2001).

>See Lambert (2001, equation 11.29, p. 277). This equation can be applied to the so-called S-Gini
family of indicators of which the Gini coefficient is one particular case. For the description of
S-Gini indicators see, for example, Duclos and Araar (2006). Other inequality indicators cannot
necessarily be neatly decomposed into a weighted sum of the redistributive effect of taxes and
transfers.



CEQ ASSESSMENT®: MEASURING THE IMPACT OF FISCAL POLICY

respectively. Actually, Lambert’s formulation measures the redistributive effect with
the Reynolds-Smolensky index,® which in the absence of reranking of households (that
is, when households occupy the same place in the ranking from poorest to richest
whether they are ranked by prefiscal income or by postfiscal income) equals the dif-
ference between the prefiscal and postfiscal Gini coefficient.

We will call this the “fundamental equation of the redistributive effect.”” It is a
fundamental equation because it lies at a heart of two essential implications. The first
implication is that to correctly estimate the redistributive effect of fiscal policy, it is es-
sential to analyze taxes and benefits in tandem. The second implication is that whether
a tax or a transfer exercises an equalizing or unequalizing force no longer depends only
on the progressivity or regressivity of the intervention vis-a-vis prefiscal income.

From the fundamental equation® one can formally derive the key condition that
must be fulfilled for a net fiscal system to be equalizing:

_(1+b)
(1-g)

t B*

This condition shows, for example, how taxes could be unequalizing RE, <0, but that
given the ratios of taxes g and transfers b and the equalizing effect of transfers RE; >0,
the unequalizing effect of taxes would be more than compensated. While many au-
thors have already stressed the importance of analyzing the redistributive impact of
taxes and transfers in tandem,’ it is important to emphasize that to do so is essential.

1.2 Lambert’s Conundrum

Lambert’s fundamental equation of the redistributive effect has another implication
that has been largely overlooked in the literature. The equation can be used to show
that relying on the typical indicators of progressivity such as the Kakwani index (de-
scribed below and in chapter 2 in this Volume) to predict whether a tax or a transfer
will exert an equalizing effect is wrong. Taxes, for instance, can be regressive accord-
ing to the Kakwani index, but when combined with transfers (or, with other taxes), they
can make the system more equalizing than without the regressive taxes. This startling

°For a definition, see Duclos and Araar (2006) and chapter 2 in this Volume.

7In this Volume’s chapter 2, we reproduce Lambert’s formulation and extend it to the case of
multiple taxes and transfers. We show how if the redistributive effect is measured with the Gini
coefficient, the fundamental equation can be expressed using the Kakwani index for taxes and
transfers. In chapter 3 in this Volume, Ali Enami shows how these conditions are affected if taxes
and transfers rerank households.

8 Lambert (2001).

°See, for example, Bastagli, Coady, and Gupta (2015, p. 57) and Engel, Galetovi, and Raddatz
(1999).
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result, which was first identified by Lambert,'” has been largely ignored in applied fis-
cal incidence analysis. We proceed to explain how such a counterintuitive result is
possible.

Suppose one observes that fiscal policy has an equalizing effect. Can one measure
the influence of specific taxes (direct versus indirect, for example) or transfers (direct
transfers versus indirect subsidies or in-kind transfers, for example) on the observed
result?”! A fundamental question in the policy discussion is whether a particular fiscal
intervention (or a particular combination of them) is equalizing or unequalizing. In a
world with a single fiscal intervention and no reranking, it is sufficient to know whether
a particular intervention is progressive or regressive to give an unambiguous response
using the typical indicators of progressivity such as the Kakwani index (chapter 2 in
this Volume)."? In a world with more than one fiscal intervention, this one-to-one re-
lationship between the progressivity of a particular intervention and its effect on in-
equality breaks down. As Lambert so eloquently demonstrates,”” depending on cer-
tain characteristics of the fiscal system, a regressive tax can exert an equalizing force
over and above that which would prevail in the absence of that regressive tax."* The
reader should note that this result can occur in the absence of reranking—that is, even if
the order in which households are ranked by per capita income in the prefiscal situa-
tion remains intact in the postfiscal situation.

An example borrowed from Lambert helps illustrate this point in the case of a re-
gressive tax (table 1-1)."° The table shows that “taxes may be regressive in their original
income . .. and yet the net system may exhibit more progressivity” than the progres-
sive benefits alone. The redistributive effect for taxes (leaving out the transfers) in this
example is equal to —0.0517, highlighting their regressivity.® Yet, the redistributive ef-
fect for the net fiscal system is 0.25, higher than the redistributive effect for benefits
only equal to 0.1972. If taxes are regressive vis-a-vis the original income but progres-

0Lambert (1985, 2001).

INote that the influence of specific interventions may not be equalizing, even if the overall effect
of the net fiscal system is.

12The Kakwani index for taxes is defined as the difference between the concentration coefficient
of the tax and the Gini for Market Income. For transfers, it is defined as the difference between
the Gini for Market Income and the concentration coefficient of the transfer. See, for example,
Kakwani (1977).

3L ambert (2001).

14See Lambert (2001, pp. 277-78). Also, for a derivation of all the mathematical conditions that
can be used to determine when adding a regressive tax is equalizing or when adding a progres-
sive transfer is unequalizing, see chapter 2 in Volume 1 of this Handbook.

15T ambert (2001).

16Since there is no reranking, the Reynolds-Smolensky coefficient equals the difference between
the Ginis before and after the fiscal intervention.



CEQ ASSESSMENT®: MEASURING THE IMPACT OF FISCAL POLICY

TABLE 1-1
Lambert’s Conundrum

1 2 3 4 Total

Original income x 10 20 30 40 100
Tax liability #(x) 6 9 12 15 42
Benefit level b(x) 21 14 7 0 42
Post-benefit income 31 34 37 40 142
Final income 25 25 25 25 100

Source: Lambert (2001, table 11.1, p. 278).

sive with respect to the less unequally distributed post-transfers income, regressive taxes
exert an equalizing effect over and above the effect of progressive transfers."”

Note that Lambert’s conundrum is not equivalent to the well-known result we men-
tioned above: that efficient regressive taxes can be fine as long as, when combined with
transfers, the net fiscal system is equalizing.!”® The surprising aspect of Lambert’s co-
nundrum is that a net fiscal system with a regressive tax (vis-a-vis prefiscal income) is
more equalizing than without it.!” The implications of Lambert’s conundrum in real
fiscal systems are quite profound: in order to determine whether a particular interven-
tion (or a particular policy change) is inequality increasing or inequality reducing—
and by how much—one must resort to numerical calculations that include the whole
system. As Lambert mentions, the conundrum is “not altogether farfetched.”?® Two re-
nowned studies in the 1980s found this type of result for the United States and the

7Note that Lambert (2001) uses the terms “progressive” and “regressive” in a way that is different
from other authors in the theoretical and empirical incidence analysis literature. Thus, he calls
“regressive” transfers that are equalizing. See definitions in earlier chapters of his book.

18 As Higgins and Lustig (2016) mention, efficient taxes that fall disproportionately on the poor,

e

such as a no-exemption value-added tax, are often justified with the argument that “‘spending
instruments are available that are better targeted to the pursuit of equity concerns’ (Keen and
Lockwood, 2010, p. 141). Similarly, Engel et al. (1999, p. 186) assert that ‘it is quite obvious that the
disadvantages of a proportional tax are moderated by adequate targeting’ of transfers, since
‘what the poor individual pays in taxes is returned to her.”” Ebrill, Keen, and Summers (2001,
p. 105) argue that “a regressive tax might conceivably be the best way to finance pro-poor expen-
ditures, with the net effect being to relieve poverty.”

Tt can also be shown that if there is reranking, a pervasive feature of net tax systems in the real
world, making a tax (or a transfer) more progressive can increase post-tax and transfers in-
equality. In Lambert’s example, regressive taxes not only enhance the equalizing effect of trans-
fers, but making taxes more progressive (that is, more disproportional in the Kakwani sense)
would result in higher(!) inequality; any additional change (toward more progressivity) in taxes
or transfers would just cause reranking and an increase in inequality.

20 Quotations are from Lambert (2001, p. 278).
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United Kingdom.?! While it did not make its appearance in a 1990s study for Chile,*
it did in the 2015 CEQ Assessment for Chile,? as discussed in chapter 13 in this Vol-
ume (Martinez-Aguilar and others, 2022).

The counterintuitive result embedded in Lambert’s conundrum is the consequence
of path dependency: a particular tax can be regressive vis-a-vis Market Income but pro-
gressive vis-a-vis the income that would prevail if all the other fiscal interventions
were already in place.?* As shown in chapter 2 in this Volume, there are other counter-
intuitive results; for instance, adding a regressive transfer to a system with an existing
regressive transfer could reduce inequality by more than if one does not add the new
regressive transfer.

Given path dependency, how should one calculate the sign and order of magni-
tude of a particular tax’s or transfer’s influence on the redistributive effect? There are
several ways of calculating the contribution of a particular fiscal intervention to the
change in inequality (or poverty). The most commonly used in the literature is the se-
quential contribution. The sequential contribution is calculated as the difference be-
tween inequality indicators with fiscal interventions ordered in a path according to their
presumed institutional design.?” For example, if direct transfers are subject to taxation,
the sequential contribution of personal income taxes is the difference between Gross
Income (Market Income plus transfers), on the one hand, and Disposable Income (Mar-
ket Income plus transfers minus personal income taxes), on the other.

However, while it may be easy to identify based on institutional design a certain
hierarchy for some taxes and transfers in the income construction tree, it will be dif-
ficult for others. To assume that Market Income plus (taxable) transfers—that is, Gross
Income—occurs before (i.e., should come first in the hierarchical sequence) direct taxes
seems quite reasonable. However, in which place of the hierarchy do the benefits de-
rived from access to public education and health services belong? While for purposes
of the CEQ Assessments we define income concepts following a particular accounting
framework (more on this below) and place education benefits (together with health ben-
efits) at the end of the accounting exercise, this does not mean that we think that this
sequence responds to a particular institutional design.

If it is not possible to establish a precise hierarchy or sequence in the income con-
struction tree according to a particular institutional design, then the contribution to
fiscal redistribution of the taxes and transfers for which establishing a hierarchy is not

2 O’Higgins and Ruggles (1981) for the United Kingdom; Ruggles and O’Higgins (1981) for the

United States.

22Engel, Galetovi, and Raddatz (1999). These authors showed that the Chilean system was equal-
izing in spite of featuring regressive indirect taxes. They did not discuss whether there was a
“Lambert conundrum.”

2 Martinez-Aguilar and Ortiz-Juarez (2016).

24See the discussion on path dependency in chapter 7 of Duclos and Araar (2006).

S OECD (2011) used this method, for example.
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feasible is path dependent: that is, there will be as many contributions as the possibili-
ties to place the tax or the transfer of interest in a sequence. For instance, the contri-
bution of benefits from public education could be calculated by comparing the change
in inequality it induces vis-a-vis Market Income inequality, Gross Income inequality,
or Disposable Income inequality. Each one would be equally valid because education
benefits do not depend on any of these income concepts but on whether the household
has school-aged children. The size of the contribution of this benefit will be different
for each path.

Given path dependency, the result obtained by the sequential method can thus be
wrong. In theory, path dependency would require measuring the total average contri-
bution by considering all the possible paths and taking, for example, the so-called Shap-
ley value (used in game theory)* or applying methods that combine the sequential
and Shapley-value approaches where the latter is applied on the subset of fiscal inter-
ventions for which an institutionally defined hierarchical path cannot be determined.”
Applying the latter is complex, and results are sensitive to the assumptions made about
the hierarchy of interventions. A sensible alternative is to use what in the statistical lit-
erature is known as the marginal contribution.?® In our context, the marginal contri-
bution of a tax (or transfer) is calculated by taking the difference between the inequality
(or poverty) indicator without the tax (or transfer) and with it.?* For example, the mar-
ginal contribution of direct taxes is the difference between the Gini for Gross Income
(Market Income plus transfers) and the Gini for Disposable Income (Market Income
plus transfers minus direct taxes).>

The marginal contribution has a straightforward policy interpretation because it
is equivalent to asking the question: Would inequality be higher, the same, or lower
with the tax (or transfer) than without it?* It is important to note as well that the no-
tion of marginal contribution is general. That is, it can be applied not only to any in-
equality indicator but to poverty indicators as well. The basic issue is always the same:

26For an analysis of the Shapley value and its properties, see, for example, Shorrocks (2013).

77 See, for example, Sastre and Trannoy (2002) and Sastre and Trannoy (2008).

28The term “marginal” here is not to be confused with the term “marginal” used in defining a
derivative in calculus.

2The marginal contribution should not be confused with the marginal incidence, the latter being
the incidence of a small change in spending. Note that, because of path dependency, adding up
the marginal contributions of each intervention will not be equal to the total change in inequality.
Clearly, adding up the sequential contributions will not equal the total change in inequality either.
An approach that has been suggested to calculate the contribution of each intervention in such a
way that they add up to the total change in inequality is to use the Shapley value. The studies ana-
lyzed here do not have estimates for the latter.

" Note that if certain fiscal interventions come in bundles (for example, a tax that kicks in only if
a certain transfer is in place), the marginal contribution can be calculated for the net tax (or the
net benefit) in question.

310r, equivalently, by replacing the existing tax (transfer) by one that is distributionally neutral.
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one must compare the size of the indicator without the fiscal instrument in place with
the indicator that does include the latter. One drawback of the marginal contribution
in the context of inequality measures is that it does not satisfy the aggregation princi-
ple: that is, the sum of the marginal contributions of all the taxes and transfers will
not equal—except by accident—the total redistributive effect. At this point, we are ready
to give up the aggregation principle in exchange for always obtaining the correct an-
swer as to whether a tax or a transfer exerts an equalizing or unequalizing influence.

1.3 The Wildcard: Reranking of Households

Reranking refers to the phenomenon whereby fiscal interventions arbitrarily alter the
relative position of individuals (or households) across the distribution. In other words,
reranking occurs if individual A was poorer than individual B before a fiscal interven-
tion, but B is poorer than A after the intervention. The definition of horizontal equity
postulates that the prefiscal policy income ranking should be preserved (Duclos and
Araar, 2006). In other words, if individual A was poorer than individual B before the
fiscal interventions, individual A should continue to be poorer than individual B after
the interventions.

In Volume I’s chapter 2, Enami, Lustig, and Aranda reproduce Lambert’s formu-
lation and extend it to the case of multiple taxes and transfers. In chapter 3 in this Vol-
ume, Enami shows how conditions are affected if taxes and transfers rerank households
(when households occupy a different spot in the ranking with prefiscal rather than with
postfiscal income). It is important to note that if there is reranking, the fundamental
equation can no longer be interpreted as a measure of the fiscally induced change in
inequality. To illustrate, let’s think of the hypothetical case in which taxes and trans-
fers cause extreme reranking: that is, households switch places in such a way that the
prefiscal richest becomes the postfiscal poorest, the second prefiscal richest becomes
the second postfiscal poorest, and so on. In such a situation, the change in inequality
will be zero. However, the redistributive effect will be positive and equal to the weighted
sum described above, but where REy, RE,, and RE; are the Reynolds-Smolensky indi-
ces for the net fiscal system, taxes (only) and benefits (only), respectively.*

In other words, reranking introduces the equivalent of a “wildcard”: the only way
to know if the net fiscal system is equalizing or not is by empirical estimation. One
cannot predict whether a net fiscal system is equalizing by relying on the size and pro-
gressivity of taxes and transfers. Most if not all fiscal systems in real life feature some
degree of reranking of households. The order of magnitude can vary; below we pre-
sent an indicator to measure reranking and illustrate with examples from existing CEQ

32In fact, in the presence of reranking the fundamental equation measures the change induced to
what in the literature Is often called “vertical equity.” Reranking is considered a form of horizon-
tal inequity. See, for example, Duclos and Araar (2006).
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Assessments. Reranking is interpreted as a measure of fiscally induced horizontal in-
equality.® The more reranking there is, the more horizontal inequity.

It can also be shown that if there is reranking—which as we say is a pervasive fea-
ture of net fiscal systems in the real world—making a tax more progressive (vis-a-vis
Market Income) can result in an increase in postfiscal inequality. Let’s go back to Lam-
bert’s table 1-1 to illustrate. Make the tax more progressive and see what happens. In
Lambert’s example, not only do regressive taxes enhance the equalizing effect of trans-
fers, but making taxes more progressive (in other words, more disproportional in the
Kakwani sense) would result in higher(!) inequality; any additional change (toward
more progressivity) in taxes or transfers would just cause reranking and an increase
in inequality.

In other words, reranking destroys the public finance dictum that

if the combined redistributive impact of tax and spending is progressive then the
higher the level of tax and spending in a country the larger is the redistributive
impact. Similarly, for a given level of tax and spending, the more revenue collec-
tion is concentrated in more redistributive taxes (progressive income taxes) and
the more spending is concentrated in more redistributive transfers (well targeted
social transfers), the greater the redistributive impact of fiscal policy.>*

If there is reranking, in order to determine whether a particular intervention (or a par-
ticular policy change) is inequality increasing or inequality reducing—and by how
much—one must resort to numerical calculations that include the full set of compo-
nents of the fiscal system being analyzed. In particular, one must calculate the inequality
indicator that would prevail with and without the specific intervention (or policy
change).

Therefore, indices that rely on concentration measures that use prefiscal income
as a classifier (i.e., the income by which households are ranked), such as the Kakwani
index of progressivity, can mathematically produce sign-inconsistent cases in the pres-
ence of reranking and/or the Lambert conundrum.*® While it is mathematically
possible for a component of fiscal policy to be progressive (regressive) based on the

3 Duclos and Araar (2006).

34 Bastagli, Coady, and Gupta (2015, p. 57).

3The same applies to poverty indicators or any other indicator of interest. The difficulties are
compounded when one wants to compare the impact of net fiscal systems across countries
because the original distributions (that is, the income distribution before taxes and transfers)
differ. For a discussion comparing systems when the original distribution must be taken into
account, see Lambert (2001) and Duclos and Araar (2006).

3¢This sign-inconsistency can occur with other indices of progressivity that rely on concentra-
tion measures that use prefiscal income as the classifier such as the Suits and the Reynolds-
Smolensky indeces.
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Kakwani index yet unequalizing (equalizing), how frequently does this occur in actual
fiscal systems? Enami, Lustig, and Larroulet (forthcoming) show that in a sample of
39 countries obtained from the CEQ Data Center, “for everything but indirect taxes,
inconsistent results appear only in three cases. That is, the risk of a Kakwani index
yielding a misleading result is minimal. However, in the case of indirect taxes, we find
that in 22 country cases the two indicators do not have the same sign. That is, in roughly
25 percent of our sample there is sign-inconsistency: regressive indirect taxes, based
on the Kakwani index, are equalizing (i.e., the marginal contribution is positive).”

2 Fiscal Incidence Analysis at a Glance

As stated above, taxation and public spending are key policy levers that the state has
in its power to change the distribution of income. The tool proposed here—the CEQ
Assessment—relies on state-of-the art fiscal incidence analysis to address the follow-
ing four questions:

1. How much income redistribution and poverty reduction is being accomplished
through fiscal policy?*’

2. How equalizing and pro-poor are specific taxes and government spending?

3. How effective are taxes and government spending in reducing inequality and
poverty?

4. What is the impact of fiscal reforms that change the size and/or progressivity of a
particular tax or benefit?

Rooted in the field of Public Finance, fiscal incidence analysis is one of the most
commonly used methods to measure the distributional impact of a country’s taxes and
public spending. Fiscal incidence analysis is designed to measure who bears the bur-
den of taxes and who receives the benefits of government spending—in particular, of
social spending—and who are the gainers and losers of particular tax reforms or changes
to welfare programs. In practice, fiscal incidence analysis is the method utilized to al-
locate taxes and public spending to households so that one can compare incomes be-
fore taxes and transfers with incomes after them, and calculate the relevant indicators
of prefiscal and postfiscal inequality and poverty, among others.

Without attempting to provide an exhaustive literature review here, it is worth
mentioning that the tax incidence literature includes a long list of studies going back
to the middle of the twentieth century—mainly on the US tax system—starting with
the pioneer work of Musgrave and others (1951) and Musgrave (1959), and the Tax Foun-
dation (1960); and, subsequently, by Musgrave, Case, and Leonard (1974), Pechman

» «

37 As stated at the outset, throughout this Handbook, “fiscal policy,” “fiscal instruments,” “taxes
and government spending,” “revenue collection and government spending,” “taxes and trans-

fers,” and “taxes and benefits” are used interchangeably.
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and Okner (1974), and Pechman (1985). On the expenditure side, early studies on its
incidence can be found in Peacock (1954), Gillespie (1965), and the Tax Foundation
(1967).%® These studies, as does our current framework to produce CEQ Assessments,
belong to the so-called accounting approach to fiscal incidence analysis.*® That is, they
ignore behavioral responses, general equilibrium effects, and intertemporal effects.
While ignoring behavioral responses and general equilibrium effects is a limitation of
the accounting approach, the effects calculated with this method are considered a rea-
sonable approximation of the short-run welfare impact.

An alternative to the accounting approach is to model behavioral responses in the
incidence analysis. This can be done in a partial equilibrium or general equilibrium
framework.** Intertemporal effects and lifetime tax incidence can also be done as long
as there is the necessary data because results depend critically on the lifetime earnings
profile of household members.*!

As Martinez-Vazquez (2008) and this Handbook forcibly argue, from a policy view-
point, net fiscal incidence is the relevant equity measure that government authorities

38To this early work one should add, for example, Meerman (1979) and Selowsky (1979) who ana-
lyzed the incidence of public spending in Malaysia and Colombia, respectively. The Tax Founda-
tion (1967) study, actually, looks at both taxes and expenditures. In some tax incidence work,
taxes are measured as taxes net of cash transfers.

¥ For more recent descriptions and applications, and discussions on the limitations of standard
incidence analysis, see also, for example, Adema and Ladaique (2005); Alleyne and others (2004);
Atkinson (1983); Barr (2004); Barros and others (2009); Bastagli, Coady, and Gupta (2015); Bergh
(2005); Birdsall, de la Torre, and Menezes (2008); Bourguignon and Pereira da Silva (2003);
Breceda, Rigolini, and Saavedra (2008); Dilnot, Kay, and Keen (1990); Ferreira and Robalino
(2010); Fiszbein and others (2009); Goiii, Lopez, and Serven (2011); Grosh and others (2008); Gupta
and others (2015); Kakwani (1977); Lambert (2001); Lora (2006); Martinez-Vazquez (2008); Morra
Imas and Rist (2009); O’Donnell and others (2008); Bibi and Duclos (2010); Shah (2003); Suits
(1977); van de Walle (1992); van de Walle and Nead (1995); World Bank (2000/2001, 2006, 2009,
2011). The readings mentioned in the above paragraph or other sections of this chapter (including
footnotes) are meant neither to be an exhaustive list nor to represent the history of thought in
fiscal incidence analysis. The cited readings are meant to give the reader a sample of references to
early work on fiscal incidence analysis as well as of its evolution.

“0For partial equilibrium analysis, see, for example, Coady (2006); Gertler and Glewwe (1990);
Gertler and van der Gaag (1990); McClure (1970); Mieszkowski (1967); Musgrave (1959); Raval-
lion and Chen (2015); Rolph (1954); van de Walle (1998 and 2004); and Younger and others (1999).
An example of fiscal incidence analysis in a general equilibrium framework is the article by
Devarajan and Hossain (1998) for the Philippines. For estimates of the spillover effects of cash
transfer programs, see Barrientos and Sabates-Wheeler (2009); Angelucci and De Giorgi (2009).
There are other spillover effects through the externalities that a better educated and healthier
population generates on society as a whole.

#See, for example, the fiscal incidence analysis in an intertemporal setting for the United States
by Fullerton and Rogers (1991) and Slemrod (1992).
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need to use in judging particular policies. For instance, an increase in value-added taxes
(VAT) may be rejected on equity grounds as being regressive, but it may be desirable
from an equity standpoint if the resulting revenues are used to finance primary-school
services in poor neighborhoods. Taxes may be progressive, but if transfers to the poor
are not large enough, they may worsen poverty. However, until the launch of the Com-
mitment to Equity (CEQ) project in 2008,** work that analyzed the incidence of both
government revenue and spending simultaneously—including net indirect taxes and
spending on in-kind services—was less common. Since the launching of the CEQ proj-
ect, this has changed quite strikingly, as evidenced by the publication of the country
studies included in the Applications section (part III) of Volume 1 as well as in the fol-
lowing publications: Alam, Inchauste, and Serajuddin (2017); Arunatilake, Inchauste,
and Lustig (2017); Bucheli and others (2014); Cabrera, Lustig, and Moran (2015); Can-
cho and Bondarenko (2017); Higgins and Lustig (2016); Higgins and Pereira (2014); Hig-
gins and others (2016); Hill and others (2017); Inchauste and Lustig (2017); Inchauste
and others (2017); Jaramillo (2014); Jellema, Wai-Poi, and Afkar (2017); Lopez-Calva
and others (2017); Lustig (2015, 2016); Lustig, Pessino, and Scott (2014); Paz Arauco and
others (2014); Scott (2014); Younger and Khachatryan (2017); Younger, Myamba, and
Mdadila (2016); Younger, Osei-Assibey, and Oppong (2017); and numerous others in-
cluded in the CEQ Working Paper series (with over 100 publications) available at www
.ceqinstitute.org. Often in collaboration with other institutions, the CEQ Institute has
completed or is in the process of completing over sixty CEQ Assessments that span all
regions of the world as shown in the map featured in the homepage of www.ceqinstitute
.org. As of January 2022, there are CEQ Assessments available for fifty-eight countries.
Available means that the results are featured in the CEQ Standard Indicators. Of the
fifty-eight, the CEQ Data Center on Fiscal Redistribution has forty-five countries for
which the MWB and the replication code are available. CEQ Harmonized Microdata
is available for twenty-six countries in Harvard Dataverse.*’

As stated above, fiscal incidence analysis is used to assess the distributional im-
pact of a country’s taxes, transfers, and subsidies. Essentially, fiscal incidence analysis
consists of allocating taxes (for example, personal income tax, payroll taxes, other di-
rect taxes such as property taxes, VAT, sales taxes, and excise taxes) and public spend-
ing (for example, cash transfers, education, health, and housing spending, and con-
sumption subsidies) to households so that one can compare incomes before taxes and
transfers (prefiscal income) with incomes after taxes, transfers, and subsidies (post-

“2The project was initially launched at the Inter-American Dialogue with a focus on Latin Amer-
ica only.

“3This information is as of January 2022. Please visit www.ceginstitute.org for the most up-to-
date coverage. Note that there are countries with partial fiscal incidence analysis for which there
may be a paper but were not included in the CEQ Data Center. The converse is also true: there are
some countries for which there are data in the CEQ Standard Indicators but there is no paper
(e.g., India).
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fiscal income).** “Transfers” in CEQ language refer to both cash transfers and near cash
transfers such as school breakfasts and uniforms, as well as benefits in kind such as free
government services in education and healthcare.*> “Subsidies” refer to the benefit ob-
tained in the form of a below-market price when purchasing a good or service.

Usually, fiscal incidence analysis looks only at what is paid and what is received
without assessing the behavioral responses that taxes and public spending may trigger
on individuals or households. This is often referred to as the “accounting” approach.
Put simply, the accounting approach consists of starting from an income concept and,
depending on the fiscal intervention under study, allocating the proper amount of
a tax or a transfer to each household or individual. If the fiscal intervention is a di-
rect tax (transfer) and one starts the analysis from pretax (pre-transfer) income, the
post-tax (post-transfer) income is calculated by subtracting (adding) the tax paid (trans-
fer received).

More formally, define the before taxes and transfers income of household 4 as I,
and taxes as T, (where i refers to the range of taxes whose incidence is being analyzed)
and transfers or benefits B; (where j refers to the range of transfers whose incidence is
being analyzed); define the “allocator” of tax i to household % as S, (or the share of net
tax i borne by unit h); then, post-tax income of household 4 can be defined as Y;:

Although the method is quite straightforward, its application can be fraught with
complications. Some of these complications arise because actual or economic incidence
can be quite different from statutory incidence. As stated by Lustig (2020):

Statutory incidence refers to the rate of taxation established by law and where the
tax is proximately levied. For example, in statutory terms, an excise tax might be
collected from consumers. However, as formally shown by Harberger (1962) many
decades ago, the actual burden in welfare terms—that is, the economic incidence—
of a tax may be quite different from who mails the check to the tax authorities. In
the case of an excise tax, the economic burden may fall entirely on the consumer,
entirely on the producer, or on both, depending on demand (or supply) elastici-
ties. In partial equilibrium analysis (and in competitive economies where mar-
kets clear), if demand is completely inelastic (or supply perfectly elastic), consum-
ers will bear the entire burden of an excise tax: the price of the good at the cash
register will increase exactly in the amount of the tax. If, on the other hand, de-
mand is perfectly elastic (or supply completely inelastic), producers will: the prices
on the shelf will not change but the price that producers receive will be reduced

*In addition to the studies cited here and other studies in www.commitmentoequity.org, see,
for example, Forster and Whiteford (2009), Immervoll and Richardson (2011), and OECD (2011).
45 “Transfers” in this Handbook are also called “benefits” and “government spending.”
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exactly in the amount of the tax. Beyond these two limiting cases, the fundamen-
tal principle is that taxes tend to be borne by the more inelastic consumers (or,
more generally, demanders) or producers (or, more generally, suppliers). In the case
of payroll taxes, for instance, the more inelastic labor supply versus labor demand
is, the more is the employer able to transfer the burden of employer’s payroll taxes
to workers in the form of lower wages: i.e., the burden is shifted backward to work-
ers. Likewise, the burden of a tax on inputs (such as a gasoline tax on retailers)
will be borne by the consumer in the form of higher prices the more inelastic his/
her demand for the taxed good is vis-a-vis the supply elasticity.*®

In sum, the economic incidence depends on the elasticity of demand and/or
supply of a factor or a good: the burden of taxes is borne by those who cannot
easily adjust to the change in price induced by the tax. The economic incidence of
taxes will also be affected by how revenues are used. In a general equilibrium
analysis (which is necessary when taxes impact large parts of the economy), the
economic incidence is also sensitive to a large number of elasticities. In open econ-
omies, the extent of factor mobility will affect on whom the burden of taxes fall.
Finally, in a dynamic context, the long run economic incidence will ultimately
depend on how taxes affect capital accumulation and marginal productivities of
factors of production. (p. 5)

Actual incidence can also differ from statutory incidence because, for example,
there is tax evasion or informality, or the take up of a transfer program is above or below
what is stated by the law. Another source of difficulty is that the data to calculate the
actual incidence are usually incomplete or absent.

Chapter 6 in part II of this Volume is dedicated to explaining how to carry out
incidence analysis in practice and complete a CEQ Assessment using the CEQ Master
Workbook (available online in part I'V of this Volume) as the repository of “input” data.
The chapter also provides detailed recommendations on how to address a wide range
of challenges stemming from lack of information and measurement error. Chapter 7
describes how to extend the incidence analysis incorporating the indirect effects
(through inputs) of indirect taxes and subsidies. Chapter 8 presents the CEQ indica-
tors and describes how to generate the results using the CEQ Stata Package. The indi-
cators are automatically transferred to the relevant sections of CEQ Master Workbook
as the repository of “output” data.

Fiscal incidence analysis can be partial or comprehensive. Partial fiscal incidence
analysis assesses the impact of one or several fiscal policy interventions: for example,
income taxes or use of public education and health services. Comprehensive fiscal in-
cidence analysis assesses the impact of the revenue and spending sides simultaneously:

% For an analysis of the economic incidence of taxes, see, for example, Atkinson and Stiglitz

(2015); Chetty, Looney, and Kroft (2009); Kotlikoff and Summers (1987); Salanie (2011).
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namely, the impact of direct and indirect taxes, cash and in-kind transfers, and indi-
rect subsidies. Incidence analysis can use income or consumption (per capita or equiv-
alized) to measure household welfare. Additionally, there is point-in-time versus life-
time fiscal incidence analysis. The analysis can assess a current system or estimate the
potential or actual effects of particular reforms. It can use the statutory incidence or
the economic one. It can make different tax-shifting assumptions and about the value
of in-kind benefits. The analysis can assess the average incidence of a tax or benefit, or
it can assess the incidence on the margin, the distribution of an increase in the spend-
ing of public education to increase primary enrollment.

In terms of data, incidence studies use microdata from household surveys com-
bined with budget data from fiscal accounts and other administrative registries. Since
in practice surveys will not include information on every tax paid or transfer received
(or, if the information exists, it may be inaccurate), that information must be gener-
ated in a consistent and methodologically sound way. Frequently, the information will
have to be generated using a variety of assumptions to check the sensitivity of the re-
sults to assumptions that cannot be externally validated.

In addition to assessing the impact of fiscal policy on the personal distribution of
income, one may be interested in how taxes and transfers affect the welfare of differ-
ent morally or institutionally relevant social groups, such as groups of individuals dif-
ferentiated by gender, ethnicity, or location.

2.1 Allocating Taxes and Transfers to Individuals: The Art of Fiscal
Incidence Analysis

As stated above, fiscal incidence analysis consists of allocating taxes (personal income
tax and consumption taxes, in particular) and public spending (social spending and
consumption subsidies, in particular) to households or individuals so that one can com-
pare incomes before taxes and transfers with incomes after taxes and transfers. Trans-
fers include both cash transfers and benefits in kind, such as free government services
in education and healthcare. Transfers also include consumption subsidies such as food,
electricity, and fuel subsidies. The building block of fiscal incidence analysis is the con-
struction of income concepts. That is, starting from prefiscal income, each new in-
come concept is constructed by adding (for transfers) and subtracting (for taxes) to the
previous income concept. Figure 1-1 presents a stylized version of how to construct the
income concepts. However, in practice one needs to use the detailed definition of in-
come concepts presented in this Volume’s chapter 6, and in figure 6-2 and table 6-5.
As discussed below, social insurance contributory pensions are in general (and de-
pending on the history of contributions and life expectancy of individuals) partly de-
ferred income and therefore should have a portion of them added to Market Income
(and contributions subtracted from factor income); and partly government transfer and
therefore a portion of them should be included with the rest of government transfers

19



awoou| [eulq

s99} Jasn ‘sjuswied-0)

1509 JuswuIan0b abeiane Je saoInIes yleay
pue uoIEONPa Ul SI9JSUEBI] PUIX-Ul JO BN[eA POZIISUOIA

soxe) 108.1pul
1oY)0 pue ‘Soxe)] 8sIoxd ‘| A :Sexe) JoalIpu]

salpisqns ao1d pajaebie}
10 [elauab Jayio pue ‘pooy ‘ABisus :saipisgns 10a.Ipu|

sewayos :
9oUBINSU| [BIO0S 0} :
suonnguuoo (siekojdwe
pue ,seakodwa)
|le pue (19d) awoou| SsoiL)
9|gexe} ||e uo saxe} 10aig

Saweyds aoueinsul

[e100s A10)NQLIU0D WO}
s)jeusq ||e pue sisjsuel) 10aiiq

aouBINSUI [BIO0S 0} SUOINQLIUOD
(,s19h0jdws pue saskojdws) Buipnjoxa
SOWaYIS SoUBINSUI [BIO0S 0} SUOINQLIU0D !
(:s1ehojdwe pue seafojdws) |fe pue (Iad) :
BWOJU| SSOIL) B|CEXE} [[e U0 SOXE} J0dlId

: suoisuad abe-pjo
1 @oueJnsul [e100s A1onquUiuod
i (,s1ehojdwe pue seakojdwa)

uopnonpoid umo pue jual paindwi SN1d (‘018 ‘suoisuad
arenld ‘seouepiwal) siajsuel} areaud snNd
9ouBINSUI [BID0S 0} suonnguiuod siahojdwe sN1d
(lendeo wouy swodul pue salees pue sebem) swoou| J0joe
= awoou| 19)4e
(19d) swoau] [easyaid

suoisuad abe-pjo soueInsul [B190s A10INgUIu0d SN1d
suoisuad abe-pjo aoueinsul
|e1o00s 0} suonnqguiuod (siehojdws pue saakojdwa) SNNIN
uononpoud umo pue jual paindwi SN1d (018 ‘suoisuad
a1eAld ‘saouepiwal) siajsuel) ajeaud sN1d
9oueINSU| [BI00S 0} SUOIINQUIU09 sisAkojdws sN1d
(jendeo wouy swooul pue saleles pue sabem) swoou| Jojoe
suoisuad + awoouj 1@)iel = (Jad) awoauj [easyaid

(15Hd) 12)Suel] JUBWIUIBA0Y) Sk suoisuad Aloinguiuo)

(1ad) awoau| patiajaq se suoisudad Aioinqriuo)

(LDHJ) I9JSUBIL], JUSWUISAOL) SB SUOISUS pue ([(Jd) SWO0dU] ParLIdfa(]
S® SUOISUd :SJUaUISSIsSY (D Ul SOLIBUIG OM], 93 Jopun s3daouoy) awoou]

[-1 TANDI]



CEQ ASSESSMENT®: MEASURING THE IMPACT OF FISCAL POLICY

(and contributions treated as any other direct tax). However, since at this point there
is no conventional method to determine which portion should be allocated to prefiscal
income and which to government transfers when the only information available is a
cross-section household survey, this Volume recommends calculating the impact of
the net fiscal system under the two extreme scenarios: (1) contributory pensions are
pure deferred income (also known as “replacement income”) and (2) contributory pen-
sions are a pure government transfer. In chapter 6 of Volume 2 of this Handbook,
Carlos Grushka (2022) proposes an approach to determine which scenario may be more
appropriate when one has access to cross-section data only.

As stated, the basic incidence analysis used in CEQ Assessments is point-in-time
rather than lifecycle and does not incorporate behavioral or general equilibrium mod-
eling. That is, we do not claim that the prefiscal income obtained from this exercise
equals the true counterfactual income in the absence of taxes and transfers. It is a first-
order approximation (and in a variety of settings a first-order approximation is all one
may need).”” Despite being a standard incidence analysis that does not incorporate
second-round or general equilibrium effects, the analysis is not a mechanically applied
accounting exercise. We analyze the incidence of taxes by their (assumed) economic
rather than their statutory incidence. For instance, we assume that individual income
taxes and contributions (both by employee and employer) are borne by labor in the
formal sector and that consumption taxes (on both final goods and inputs, using input-
output tables for the latter) are fully shifted forward to consumers. This is equivalent to
assuming that the supply of labor and demand for goods and services are perfectly in-
elastic.’® In the case of consumption taxes, furthermore, we take into account the lower
incidence associated with own-consumption (i.e., direct consumption of goods and
services produced by the household such as corn products cooked from corn grown by
peasant households) and tax avoidance/evasion due to informality (i.e., employees or
self-employed who are not registered in the administrative system and do not pay
taxes or contributions to the social security system) or other reasons. Old-age contrib-
utory pensions are not automatically assumed to always be a government transfer, a
subject that is discussed in more detail below.

47 Coady and others (2006), for instance, state, “The first order estimate is much easier to calcu-
late, provides a bound on the real-income effect, and is likely to closely approximate a more so-
phisticated estimate. Finally, since one expects that short-run substitution elasticities are smaller
than long-run elasticities, the first-order estimate will be a better approximation of the short-run
welfare impact” (p. 9).

*8'The economic incidence, strictly speaking, depends on the elasticity of demand and/or supply
of a factor or a good, and the ensuing general equilibrium effects. In essence, the accounting ap-
proach implicitly assumes zero demand price and labor supply elasticities, and zero elasticities of
substitution among inputs, which may not be far-fetched assumptions for analyzing effects in
the short-run, especially when changes are small.
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Even though the CEQ Assessments do not model behavioral, lifecycle, or general
equilibrium effects, the method and resulting studies are among the most comprehensive
and comparable tax-benefit incidence analyses available for middle-income and low-
income countries to date.

We attempt to cover a very broad spectrum of taxes and government spending.
Taxes include personal income and payroll taxes, other direct taxes such as property
taxes, and consumption taxes. Spending on public goods such as defense and corpo-
rate taxes and subsidies are not included in CEQ Assessments (at least, not at this point).

Spending covers direct cash and near-cash direct transfers, indirect subsidies (es-
pecially on food, housing, energy, and agricultural inputs), and benefits from public
spending on education and health. Throughout the Handbook, we refer to “transfers,”
“benefits,” and “social spending” interchangeably; “transfers” is intended to include in-
direct subsidies (which includes housing subsidies) and in-kind benefits from public
spending on education and health.

As a rule, if taxes and transfers are explicitly available in the surveys, one should
use this information unless there are reasons to believe that it is not reliable. However,
the information on direct and indirect taxes, transfers in cash and in-kind, and subsi-
dies is often not collected in household surveys. In order to allocate the benefits of trans-
fers and burden of taxation to individuals included in the household surveys, the CEQ
Assessments make use of administrative data on revenues and government expendi-
tures as well as knowledge about how the tax and transfer programs work, and allo-
cate these taxes and transfers following methods that are described below. Thus, one
of the most important aspects of CEQ is a detailed description of how each compo-
nent of income is calculated (for example, directly identified in the survey or simulated)
and the methodological assumptions that are made while calculating it. These are in-
cluded in section C of the Master Workbook (available online in Volume 1) and com-
piled for all available countries in the Metadata Table in Volume I's part V (available
online only).

In many cases, the authors must choose a method based on the institutional struc-
ture of the country and the data available. CEQ relies on local experts as a crucial part
of the research team for precisely this reason. In many cases, the researcher must ex-
ercise judgment based on his or her knowledge of the country’s institutions, spending,
and revenue collection, as well as on the availability and quality of the data. It is of the
utmost importance to always describe what method was used for a particular tax or
transfer, the reasoning for using this method, and—whenever possible—the sensitiv-
ity of the results to using alternative methods.

When taxes and transfers can be obtained directly from the household survey, we
call this the “direct identification method.” When the direct identification method is
not feasible, there are several options—namely, inference, imputation, simulation, and
prediction, which are described in detail in chapter 6 in this Volume. If the primary
survey being used for the CEQ Assessment does not have the necessary information,
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these methods can be used in an alternate survey, then benefits or taxes can be matched
back into the main survey. As a last resort, one can use secondary sources: for exam-
ple, incidence or concentration shares by quintiles or deciles that have been calculated
by other authors. Finally, if none of these options can be used for a specific category,
the analysis for that category will have to be left blank.

One of the biggest challenges for the CEQ Assessments has to do with how to treat
the differences in scale and structure between survey-based values and administrative
registries. The causes for these differences are multiple including differences in defini-
tions, but most prominently measurement errors due to under-reporting of certain in-
come categories (for example, income from capital) and under-sampling of the rich in
the surveys and measurement errors in national accounts. Whatever the cause, the
overriding principle followed in the CEQ is that—unless there are good reasons not
to—the information in the surveys is taken as valid and given precedence over and
above the information from administrative registries. However, whenever the team has
sufficient evidence to believe that totals in the survey are less credible than those in
administrative registries, the latter should be used and the rationale properly docu-
mented (more on this in chapter 6 in this Volume).

CEQ s not the only methodological framework for applying fiscal incidence analy-
sis. EUROMOD, based in the University of Essex, and LATAX, a multi-country flexible
tax microsimulation model housed in the Institute of Fiscal Studies, are two alterna-
tives. Their characteristics are described in appendixes to chapter 6 in this Volume.

Because the process of allocating taxes and transfers relies on assumptions that
one cannot truly test or uses definitions for which there is no overriding consensus, it
is recommended that robustness checks be carried out to assess the reliability of re-
sults. For example, use consumption instead of income, use equivalized income instead
of per capita income, change assumptions about tax evasion or program take-up, as-
sume ratios of taxes and transfers to Disposable Income are the same in the surveys as
in national accounts, and so on.

2.2 Old-Age Social Insurance Contributory Pensions: A Government
Transfer or Deferred Income?

In assessing the extent to which there is fiscal redistribution, it is important to be able
to distinguish fiscal redistribution in a cross-section versus fiscal redistribution over
the life-cycle (that is, to take into account the redistribution that takes place for the
same individual as she or he faces different circumstances). Although this distinction,
in theory, affects several fiscal interventions (such as contributory health and unem-
ployment compensation), the assumptions made about pensions have perhaps the most
significant consequences in terms of the order of magnitude of redistribution. The treat-
ment of pensions from government-sponsored social insurance compulsory pension
schemes (henceforth, contributory pensions) poses a particular challenge. Should
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contributions be treated as a tax or a form of “forced saving”? Should income from con-
tributory pensions be treated as a government transfer or deferred income (consump-
tion)? This decision can have a significant impact on assessing the redistributive power
of a fiscal system especially in countries with a high proportion of retirees and large
spending on social security. See, for example, discussion in chapter 10 of this Volume
(Lustig, 2022) of the large difference in the size of the redistributive effect observed for
countries in the European Union, the United States, Argentina, Russia, and other coun-
tries in which the old-age social insurance pension system covers a large proportion of
workers and the retirement age population is relatively high.

In the incidence analysis literature, one can find both approaches: in some cases
contributory pensions are considered deferred income,* while in others—especially
in systems with a large subsidized component—they are considered a pure govern-
ment transfer.’® We believe that treating income from contributory pensions as a
pure transfer is misleading. In populations with a large proportion of retirees, prefis-
cal income will be zero or close to zero for a large number of individuals. The fiscally
induced inequality and poverty reduction will be overestimated because the system
will feature many “false poor.” To make this point clearer, let’s assume a pensioner
had been earning a high wage during her working years and that, privately, she could
have saved enough so that at the time of retirement, her pension would have been at
an x percent replacement ratio. Let’s assume that instead she receives a pension from
the social security system and that this is her only income. If her pension is treated as
a pure government transfer, she will have been ranked among high wage—earners
during her working years and fall to the prefiscal destitute poor during retirement.
This does not make sense. Part or all of her pension would be the equivalent of what
she would have earned from saving the equivalent of her contributions in a private
scheme.”

Some may argue that in the absence of a government-sponsored program, individu-
als would not save enough for their old age and could become much poorer, and so treat-
ing pensions as a transfer makes sense. However, the government’s role could be just that
of a “piggy bank™? forcing individuals to save during their working years to ensure an

4 Alvaredo and others (2015); Breceda, Rigolini, and Saavedra (2008); Immervoll and others (2009).

50Goni, Lopez, and Serven (2011); Immervoll and others (2009); Lindert, Skoufias, and Shapiro
(2006); Silveira and others (2011).

31 Also, although any government tax or transfer might generate behavioral change, social secu-
rity is special in the sense that it is a lifelong contract between a working individual and society.
Although a conditional cash transfer (CCT) or other cash transfer will likely induce some behav-
ioral changes, not having a government-sponsored retirement plan would generate major behavioral
changes in a significant part of the population. Bosch and Campos-Vazquez (2014); Camacho,
Conover, and Hoyos (2014); Garganta and Gasparini (2015).

>2Barr (2001).
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income stream during retirement. Accordingly, many countries place social security in a
separate budget, protected from the politics governing other public expenditures.

Thus, as long as there is a government-sponsored old-age pension system with a
mandatory savings component during individuals’ working years, pensions should not
be treated as a pure government transfer (at least, not in full). Independently of whether
a system is fully funded or pay-as-you-go, or whether it is a defined benefit or defined
contributions system,> the redistribution and transfer components of a pension from a
government-sponsored system have to be calculated against what would have happened
if the contributions had been placed in an interest-bearing individual account whose
accrued assets would be used to finance consumption during retirement years through
an annuity or in some other way. In addition, to be consistent, contributions have to be
treated as “forced savings” and not a tax, to avoid double counting of this income (when
it is earned as labor income and then later as retirement income).>*

Let us illustrate with a simple set of formulas. Let us assume that there are only
two types of individuals: working and retired. For simplicity, we also assume that only
workers contribute to the system.” Given that we need to develop a framework that
can be applied to cross-section household surveys, the individual during working years
and the individual during retirement are not the same in the following.

Let us define:

Y;={factor income during working years (grossed up for employer contributions to
pensions)

s=rate of contributions to contributory pensions (as a proportion of factor income)
during working period made by worker (as stated, in this stylized presentation we
assume that the employer does not make contributions). For simplicity and more
easily interpreted formulas, we assume the interest rate r=0, so the return to sav-
ing is denoted sY;.”®

>3 See, for example, Barr (2012) for a description of pension systems.

541t is important to note that here we are ignoring within-system redistribution (i.e., from pensioners
who receive less than what the private sector annuity counterfactual would yield to those who receive
more but where this difference is funded from the savings obtained from those who receive less).
In reality, contributions often also come from the employer (and, in some cases, the govern-
ment). As discussed in detail in chapter 6 of Volume 1, we assume that the contributions made by
the employer are shifted in total to the worker in the form of lower wages. See, for example, Mel-
guizo and Gonzalez-Paramo (2013). This is not relevant for the purposes of the stylized presenta-
tion we make here because we assume that employers are not making any contributions.

5 If the interest rate were not equal to zero, the income from pensions would be equal to (1+1)sYj,
which is the annuity (or some other payment form) that would have been generated by the con-
tributions sY; made by the retirees over their lifetime and the returns rsY; (with “r” equal to the
interest rate) on those contributions in a purely private system.
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Y,,=(1-9)Y;+Y,=Market Income*” during working years, where Y, = other income
during working years (for example, private transfers, remittances, and alimony)**

Y =Disposable Income during working years

Y’ =Disposable Income during retirement which is equal to pensions plus any other
income. (Here we assume that other sources of income—e.g., remittances—except
for other government transfers, are zero for simplicity.)

C=consumption during working years
C’=consumption during retirement
o= proportion of deficit in the pension system allocated to each pensioner

B, B’ =direct transfers during working years, direct transfers during retirement
(these are other direct transfers during retirement, different from the transfers due
to within-system redistribution or those that emanate from the deficit of the social
security system)

T, T’ =direct taxes during working years (these taxes do not include contributions
to the old-age pensions of the social security system), direct taxes during retirement
(these taxes are unrelated to the within-system redistribution of the social security
system)

In CEQ Assessments we have decided to do the following. In the “pensions as de-
ferred income” (PDI) scenario, we assume that contributions during working years are
a form of “forced saving” and define the prefiscal income as factor income plus private
transfers AND plus income from contributory old-age public pensions LESS contri-
butions to the old-age public pension systems (see figure 1-1). This way one avoids dou-
ble counting since this saving is treated as income/consumption during retirement.”

During retirement, income from contributory pensions are assumed to be equal
to the private saving counterfactual, and thus in the “pensions as deferred income”

> Note that as described in detail in chapter 6 of Volume 1, this “Market Income” will not be
identical to the “Market Income” obtained for the scenario in which pensions are treated as a
government transfer.

8 For simplicity, we ignore imputed rent for owner occupied housing and consumption of own
production. These two are considered part of prefiscal income in our empirical studies as de-
scribed in detail in chapter 6 of Volume 1.

% Note that in the analyses that use income-based surveys, the “double-counting” problem does
not occur with other forms of savings since we do not include dissaving (either through selling
of assets, withdrawing from savings, or borrowing) as part of income. In the analyses that use
consumption-based surveys, although dissaving is implicit in observed consumption, so is saving;
thus, there is no double-counting issue either. This is so because observed consumption, by defini-
tion, will be equal to the portion of income consumed during the period plus dissaving (amounts
borrowed or withdrawn from bank accounts, or revenues from selling of assets) minus saving.
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(PDI) scenario, contributory pensions are considered part of prefiscal income and, thus,
added to factor income (independently of whether contributory pensions are subject
to taxation or not). If the only income a retiree receives is income from contributory
pensions, then Y’ (Disposable Income) is implicitly assumed to be equal to sY; minus
any taxes paid on contributory pensions plus any other transfers. In other words, Mar-
ket Income is Disposable Income plus any taxes paid on contributory pensions, if such
taxation exists, minus government transfers. In pensions’ jargon, this scenario is equiv-
alent to assuming a fully funded defined contributions system.

Table 1-2 summarizes CEQ practice in the case in which contributory pensions are
considered deferred income (PDI).®® For simplicity, here and in all the scenarios below,
we assume that there are no retirees in the household during working years and that
there are no working members in the household during retirement. However, in prac-
tice, we take into account the fact that—especially in developing countries—households
will be frequently composed of both working members and retirees.

Comparing the Market Income of the working and retired in table 1-2, it is
obvious why Market Income should be net of contributions to contributory pen-
sions in the pensions as deferred income scenario: otherwise, sY; would be double
counted as part of the working individual’s Market Income as well as part of the
retired individual’s Market Income. When reading the results for the consumption-
based scenario, it is useful to read the table “backwards” by beginning at Dispos-
able Income, then subtracting out benefits and adding taxes (the opposite of the
usual operation of adding benefits and subtracting taxes) to arrive at Market In-
come, etc.

In order to compare the results of a CEQ Assessment with exercises in which people
assume that contributions are a tax and pensions are a pure transfer, we suggest calcu-
lating such a scenario in the CEQ Assessment as well. We call it the Pensions as Gov-
ernment Transfers (PGT) scenario. In this case, Market Income for pensioners equals
zero or other income if there is one, and the transfer equals the entire pension.®! Con-
tributions paid during the year of the survey are equal to sY;and are treated as a pure
tax.% Table 1-3 summarizes the CEQ practice when contributory pensions are consid-
ered a pure government transfer and contributions a pure tax.

Note that in the two scenarios—PDI and PGT—Disposable Income is identical
(Figure 1-1).

0In the original paper-length online-only version of the Handbook (Lustig and Higgins, 2013),
this scenario was called the “benchmark” case.

®In Lustig and Higgins (2013) this scenario was called the “sensitivity analysis scenario.”

62This scenario should not be viewed as a special case of the general framework developed above,
but rather a scenario we construct to compare with the typical assumptions made in other exer-
cises (for example, EUROMOD). As such, it is inconsistent (on purpose) with the general frame-
work in which contributions are deferred income even if a portion of the transfer is subsidized,
since this scenario is based on a different conceptualization.

27



.MC«\rmw Pa310J st SuUOTINQLIJuOod PUe SWIOIUT PIIIdJIP Se Pajeal] aIe SUOISU9 ‘9J0N

e A AL A-,L+.D 0 0 JUAWAINY
q L qd-1+D Ixs X Sunjrom

)

OLIBUddS paseq-uonydunsuo))

A+, 1L-'Xs=X A AL IXs 0 0 NE1NERSEN|
d+L-"A=X q L A+HAE-D="X IXs X Sunyrom
OLIRUIdS GOm&n—uoﬂGOuﬂm
sawoout dpqesodsiq Jojsuely, XeJ, AWIOOUT JIRIA (Suraes pasioy) JwoduI J0)o8
wdYsAs £31Ind3s
[eros a5e-pjo 0y
suonnqriuo)

SJuauULssassy O Ul (I(Qd) 9WOIU] PALIJI(] Se SUOISUIJ [[IIM OLIBUIIS
¢-1414V],



‘Xe) e se suonnqriuod pue rgjsuery JUSWUIIA0S © Se Ppajeary are suoisudq 270N

o) xs+4 L xs—-4g-,1+,0 0 0 JUSWRINY
D q XS+ L qd-'x+1L+D 0 X Sunjrom
O_HQEQUw —uowwﬁuﬂcmaﬁaﬂmﬁco
A+, 1K= 4 Ixs+4 L 0 0 0 JUSWRINY
g+ xs-1L-"xA=X q xS+ 1L K+A="X 0 N Sunjrom
OoLIeuUddS GOwwﬁuoEOuﬂﬁ
sawoout dpqesodsiq Igysueiy, xeJ, AWI0OUT JICIA (Suraes pasioy) awodur 10)dej
wd)sAs A31aIndas
[eos a5e-pjo 0y
suonnqriuo)

SjuaUIssassy O Ul (1Dd) I9JSuel], JUSWUIIAOL) Se SUOISUdJ YIIM OLIBUIDG
¢-1 2149V],



30

NORA LUSTIG AND SEAN HIGGINS

Summing-up, in CEQ we propose running two scenarios:

1. A scenario in which old-age contributory public pensions are treated as pure de-
ferred income. As stated, we call this scenario “pensions as deferred income,” or PDI.
In the PDI scenario, the income from these pensions is added to factor income to
generate the prefiscal income AND contributions to old-age contributory pensions
are subtracted from factor income. In the PDI scenario, the prefiscal income (that
is, the starting income concept by which households are ranked to calculate the in-
cidence of taxes and transfers) is called “Market Income plus Pensions.”

2. A scenario in which old-age contributory public pensions are treated as a pure gov-
ernment transfer. As stated, we call this scenario “pensions as government trans-
fer,” or PGT. In the PGT scenario, the income from these pensions is added to the
rest of government cash transfers AND contributions to old-age contributory pen-
sions are added to direct taxes. In the PGT scenario, the prefiscal income (that is,
the starting income concept by which households are ranked to calculate the inci-
dence of taxes and transfers) is called “Market Income.”

The PDI and PGT scenarios describe two “extreme” situations. In practice, pen-
sions are probably a combination of deferred income and a government transfer. In
chapter 6 of Volume 2, Carlos Grushka (2022) proposes an approach to determine which
scenario may be appropriate when one has access to cross-section data only.

The income concepts for the two scenarios are presented in figure 1-1, which was
shown earlier in the chapter but for the readers’ convenience is repeated again on page 31.

It is important to note that the above formulations do not calculate the within-
system redistribution (intragenerational lifetime redistribution). If there is within-
system (within-cohort) redistribution, people are implicitly taxed, or receive a trans-
fer, at the time of retirement. If their pension is below what they would have received
had the contributions been privately saved at the market expected return, the differ-
ence is the tax; in contrast, for the retirees whose pension is above what they would
have received in the private savings counterfactual, the difference is a transfer. In a sys-
tem that is actuarially fair, this tax and transfer process occurs implicitly. In a system
that is actuarially fair at the system level as well as at the level of each individual, there
is neither redistribution within the system nor from other revenue sources. This would
be, in the social security systems’ jargon, equivalent to a fully funded defined contri-
bution system. However, if the system is not actuarially fair, in addition to within-
system redistribution, there is a redistribution process that takes place when govern-
ment revenues (for example, taxes) are used to finance the deficit of the social security
system. This corresponds to our hybrid scenario described below. Ideally, one would
like to be able to estimate the within-system redistribution. In practice, however, it is
quite challenging to calculate the annualized income that would correspond to the ac-
cumulated contributions and their respective return in the private saving counterfac-
tual from cross-section household surveys since one does not know either the history
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of contributions of individuals who are receiving a pension at the time of the survey
or their life expectancy.

It is also important to note that the formulations under the scenarios presented
here do not calculate the implicit tax burden on future generations for the case in which
the social security deficit is financed not by current taxes but through debt.

Another clarification worth making is that if pensions of public servants have a
component that is a transfer (i.e., noncontributory; whether partial or in full), this does
not immediately mean that they should be treated as a pure transfer; this depends on
whether pension income is part of the labor contract of public servants. For example,
if the public servants’ remuneration in the private sector during their working years
would have been higher but their pension benefits lower or more subject to uncertainty,
this would be the case in which pensions—although in the government’s bookkeeping
might appear as a transfer—are actually a component of wages of public employees, a
component that is paid at retirement.

A hybrid scenario—relevant when the contributory pension system is in deficit and
part of pensions are funded out of general revenue—is to assume that a portion of pensions
are deferred income and a portion are a government transfer. In this scenario, we still as-
sume that contributions are a form of “forced saving” during working years. Hence, all in-
come concepts—including Market Income plus Pensions—are net of the contribution. This
again avoids the double-counting issue. We allocate the portion of contributory pensions
represented by the system’s deficit to each individual receiving a contributory pension dur-
ing retirement, proportionally to his or her observed pension income. Since pension in-
come equals the gross returns to saving during working years, the portion of the pension
considered a transfer is equal to msY;, where  is the portion of the contributory pension
system funded by deficit spending. In other words, if D equals the deficit of old-age pen-
sions system, i.e., total spending on social security old-age pensions less total revenues
from contributions to contributory pensions in the year of the survey, then ® equals D
divided by total spending on social security old-age pensions in the year of the survey.®*

Since in most consumption-only surveys we do not know how much of the income
comes from pensions, and since many households are made up in practice of some retired
individuals and some nonretired ones (so we cannot just set the proportion of the pension
that is a transfer as ®C’), we attempt to estimate pension income. For example, in the CEQ
Assessment for Indonesia, sY; was estimated as follows. Individuals potentially making
contributions to (as well as those potentially receiving income from) the pension system
were identified using individual characteristics such as relationship to household head,
age, education, sector of work, and, most important, participation in other benefit schemes
for civil servants. Contribution and benefit amounts were estimated using parameters
from an imputed wage regression carried out in a secondary labor force survey.**

% Note that one might also want to use the actuarial deficit rather than the actual one if an esti-
mate is available.
%4Jellema, Wai-Poi, and Afkar (2017).
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Table 1-4 summarizes CEQ practice in the scenario where a portion of pensions
are considered as deferred income and a portion as a government transfer because is a
deficit in the social security system in the year of the survey.

2.3 Policy Simulations

The CEQ Handbook describes how to estimate the distributional impact of a sys-
tem of taxes, cash transfers, and in-kind services using microdata. Once this is
done for the existing public finance system, one might want to explore further is-
sues to get a fuller understanding of the impacts of tax and spending policy, as well
as the opportunities and risks of policy change. What is the impact of a particular
set of reforms to the system on the incomes and spending power of different types
of households and on the government’s revenue or spending? What about the po-
tential behavioral impacts of the existing system or of reforms to it? These are the
kinds of issues that are typically examined using tax-and-transfer microsimulation
and other models.®> Policy simulations in CEQ are done “manually.” See Volume I’s
chapter 16 by Stephen D. Younger (2022) on how one can use CEQ to simulate the
elimination of energy subsidies in Ghana and Tanzania and the impact of compen-
satory cash transfers.

2.4 Caveats: No Behavioral Responses, No Intertemporal Effects,
and No Spillover Effects

At this point, CEQ considers only first-order effects (also known as “partial equilib-
rium analysis”). We do not account for behavioral or general equilibrium effects, al-
though it is worth noting that our economic incidence assumptions (for example, on
who bears the burden of payroll or consumption taxes) are consistent with a general
equilibrium model in which one assumes zero demand price and labor supply elastici-
ties and zero elasticities of substitution among inputs. As said above, these may not be
farfetched assumptions for analyzing effects in the short run. “The first order estimate
is much easier to calculate, provides a bound on the real-income effect, and is likely to
closely approximate a more sophisticated estimate. Finally, since one expects that short-
run substitution elasticities are smaller than long-run elasticities, the first-order esti-
mate will be a better approximation of the short-run welfare impact.”%® Box 1-1 pro-
vides more detail on the accuracy of these first-order approximations. In some contexts,

¢ Two salient examples are EUROMOD and LATAX, descriptions of which are presented in
chapter 6 of this Volume. See also Bourguignon and Pereira da Silva (2003), Bourguignon and
Spadaro (2006), and Urzua (2012). For further information on the different types of model
that can be developed, and the data requirements for each of these, see O’Donoghue (2014,
chaps. 1-9).

% Coady and others (2006, p. 9).
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Box 1-1
Ignoring Behavioral Responses to Tax and Expenditure Policies: Implications

Stephen D. Younger

any incidence analyses, including standard CEQ analyses, ignore house-

holds’ behavioral responses to taxes and expenditures. This greatly sim-
plifies the analysis as it obviates the need for demand estimation, but it may also
prove to be misleading. As it turns out, the estimate of a tax’s cost or an expen-
diture’s benefit used in the simple approach of a standard incidence analysis is
usually a first-order approximation to the true cost or benefit. The question of
how misleading this analysis is then boils down to asking: How good is a first-
order approximation?

Consider an ad valorem indirect tax of t percent. In competitive markets, this
will raise the price of the good(s) taxed by t percent. A standard measure of the
cost of such a tax to consumers is the compensating variation: the amount of ad-
ditional expenditure a consumer would need to keep her utility constant in the
face of the price increase:

CV=e(p, u®)—e(p® u’)= ,[i; x°(p,u®)dp,

where e( ) is the expenditure function; p' is a vector of prices inclusive of the tax,
which is what we usually observe; p° is a vector of prices without the tax; u is util-
ity; and x¢ is the compensated demand function. The second equality shows that
the compensating variation is equal to the area under the compensated demand
curve. If we take a Taylor expansion of this function around p' and allow all prices
to vary with the tax, we have

0
OV =T wi(ph g+ T X3 P ap )+
i D;
If we limit our interest to the change in one price only, this reduces to
0
CV = x£(pt, u®)Ap; + % Ap?
Pi

The first term of the expansion is what a standard incidence analysis uses to es-
timate the cost of a tax to consumers: the ex post quantity consumed times the
difference in prices, which is the tax rate. The second term is a linear approxima-
tion of the behavioral response—the change in (compensated) demand induced
by the price change. Higher-order terms approximate any nonlinearity in the de-
mand function. The accuracy of standard incidence methods thus depends on
the size of the higher-order terms.

A figure can help assess this accuracy. The figure below shows the compen-
sating variation for a single tax on good i, which is the area to the left of the

(continued)
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Box 1-1 (continued)

FIGURE Bl-1
Variation for a Single Tax on Good i

X;¢(P,u®)

demand curve from P{ to P.. The first-order approximation is area ABEF. The
second-order term is BDE. And higher-order terms capture the eye-shaped area
between the demand curve and the line segment BD.

The first-order approximation captures the largest share of the compensat-
ing variation, as it should. It is straightforward to show that the ratio of the second-
order term to the first-order increases with the size of the price change and the
demand elasticity. That is, the first-order approximation is more accurate for
smaller price changes and for more inelastic demands.

It is worth noting that many of the tax and expenditure policies that a typi-
cal incidence analysis evaluates do in fact have inelastic demands: VAT taxes all
consumption; income tax falls on labor supply; excises are often levied on prod-
ucts with inelastic demand like petroleum or tobacco. On the expenditure side,
demands for the health and education services governments provide are often
inelastic. All of this suggests that the first-order approximations to the compen-
sating variation are adequate. On the other hand, the price changes tend to be
non-marginal.
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behavioral responses can be quite significant, so results based on first-order approxi-
mation must be taken with great caution.®”

It is important to note that the first-order effects do take into account both the direct
effects of indirect taxes and subsidies and the indirect effects on final goods’ prices of in-
direct taxes/subsidies applied to inputs. For the latter, one uses input-output matrices,
described in chapter 7 in this Volume. Indirect effects should not be confused with gen-
eral equilibrium effects because the indirect effects measured with input-output tables
still do not incorporate behavioral responses to changes in relative prices.

If a team decides to depart from partial equilibrium analysis, the decision should
be carefully explained and the exercise done as an additional sensitivity analysis so that
there still exists a standard CEQ Assessment (without behavioral responses or general
equilibrium effects) to allow results to be compared with those for other countries.®®

CEQ analyzes cross-sectional data and thus provides a point-in-time perspective on
the incidence of taxation and social spending. While some work has focused on inter-
temporal effects and lifetime tax incidence, we do not due to data limitations. In particu-
lar, “The lifetime perspective requires much more data over long periods of time, because
results depend critically on the whole shape of the lifetime earnings profile.”®* Compared
to a lifetime perspective, we are therefore likely overstating the progressivity of income
taxes and the regressivity of consumption taxes. We take some solace in findings that
replacing annual income with a longer-term income average did not significantly reduce
the measured degree of inequality in the United States,”® as well as findings that “the life-
time incidence of the entire U.S. tax system is strikingly similar to the annual incidence.””!

CEQ does not incorporate spillover effects—such as the effect of cash transfers on
local employment or property prices due to the difficulty in estimating their magni-
tudes and the beneficiaries or payers.”?

3 CEQ Assessment: Indicators

The indicators used in a CEQ Assessment can be categorized by the questions a CEQ
Assessment is designed to address. The main indicators are reviewed here and described
in more detail, including their mathematical formulas when applicable, and instruc-
tions on producing the indicators using the CEQ Stata Package in chapter 8 in this
Volume.

%7Ravallion and Chen (2015).

%8 For work on incidence analysis accounting for behavioral effects, see, for example, Coady
(2006) and Ravallion and Chen (2015).

% Fullerton and Rogers (1991, p. 277).

70Slemrod (1992).

/'Fullerton and Rogers (1991, p. 277).

72For estimates of the spillover effects of cash transfer programs, see Angelucci and De Giorgi
(2009) and Barrientos and Sabates-Wheeler (2009).
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3.1. How Much Income Redistribution and Poverty Reduction Is
Being Accomplished in Each Country through the Fiscal System
(Taxes, Social Spending, and Subsidies)?

We use various indicators to answer this question, further organized by the following
sub-questions.

3.1.1. Does the Fiscal System Reduce Inequality?

First, we compare inequality for the different income concepts described earlier in
this chapter.”? Doing so allows us to trace how inequality evolves as different transfers
and taxes are added to and subtracted from income. For example, comparing Market
and Disposable Income inequality shows how much redistribution is achieved by
direct transfers and taxes, while comparing Disposable and Consumable Income
inequality shows how much redistribution is achieved by indirect subsidies and
taxes, and comparing Consumable and Final Income inequality shows how much re-
distribution is achieved by in-kind transfers in the form of education, health, and other
public spending. Finally, comparing Market and Final Income inequality shows the ex-
tent to which the fiscal system is redistributive as a whole: that is, incorporating the cash
and in-kind components altogether.

The inequality measures used in CEQ include the Gini, S-Gini, Theil, and 90/10
indices.” In addition, we measure how ex-ante inequality of opportunity varies across
income concepts, where inequality is measured using the mean log deviation.”” We
also decompose the change in inequality between income concepts into that of verti-
cal equity and horizontal inequity (reranking), where the latter is measured by the
Atkinson-Plotnick index of reranking.”®

3.1.2 Does the Fiscal System Decrease Poverty?

We can again assess the impact of the fiscal system by tracing out the change in pov-
erty across income concepts. The poverty measures we use are members of the FGT
class of poverty measures,”” and include the headcount index, which measures the pro-
portion of the population that is poor; the poverty gap ratio, which measures the
depth of poverty; and the squared poverty gap ratio, which measures the severity of
poverty. We measure poverty for a number of poverty lines, including commonly used
“international poverty lines,” national extreme and moderate poverty lines, and any
other extreme and moderate poverty line that is relevant, such as the lines estimated

73 For more detail about these concepts, see chapter 6 in this Volume.

7 For a comprehensive discussion of inequality indexes and their properties see, for example,
Duclos and Araar (2006).

7>See Ferreira and Gignoux (2011).

76See Duclos and Araar (2006).

77 Foster, Greer, and Thorbecke (1984).
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by the UN Economic Commission for Latin American and the Caribbean (in the case
of countries in Latin America), and a relative poverty line set as a percent of median
income (commonly 50 or 60 percent). If the 2005 International Comparison Project
(ICP) is used for purchasing power parity (PPP) adjustments, these lines are commonly
set at $1.25, $2.50, and $4 per person per day.”® If the 2011 ICP is used, $1.90 is the of-
ficial World Bank extreme poverty line.” Researchers at the World Bank have proposed
to use of $3.20 in 2011 PPP for lower middle-income countries and $5.50 in 2011 PPP
for upper middle-income countries® and a global societal—or weakly relative—poverty
line equal to $1+4 0.5 times the median consumption (or, in its absence, the median
household per capita income) from the country’s household survey.*!

Note that in some regions, other poverty lines are commonly used by the World
Bank.

We also use dominance tests to assess whether poverty is unambiguously lower in
one income distribution than another for a range of poverty lines and broad class of
poverty measures.®

In addition to directly measuring the change in poverty caused by taxes and trans-
fers, we assess whether various groups (for example, income deciles) are net payers to
the fiscal system or net receivers of transfers on average. These averages provide an over-
all picture of who tends to benefit more from or pay more to the fiscal system across
the income distribution, but could overlook substantial variation within each decile.

3.1.3 Does the Fiscal System Make the Poor Poorer or the Non-Poor Poor?

Even if a tax and transfer system unambiguously reduces poverty and inequality and
is progressive, it can make a substantial portion of the poor poorer, or non-poor poor.®
This startling result occurs because poverty indicators are anonymous in the sense that
we do not know whether a particular individual with a set postfiscal income had a lower
or higher prefiscal income. Figure 1-2 illustrates this issue. The dark gray areas refer to
poor (non-poor) individuals who were made poorer (poor) by the prevailing combi-
nation of taxes and transfers. In contrast, the light gray areas are prefiscal poor indi-
viduals who were made less poor.

We thus use the measure of Fiscal Impoverishment® to assess the extent to which
the tax and transfer system makes some of the poor poorer and some of the non-poor

78 Chen and Ravallion (2010); Ferreira and others (2013).

79 Ferreira and others (2016).

80Tolliffe and Prydz (2016).

817olliffe and Prydz (2017). For a thorough discussion of the advantages and limitations of pro-
posed international poverty lines, see Lustig and Silber (2016).

82 Atkinson (1987); Foster and Shorrocks (1988).

8 Higgins and Lustig (2016).

84 Derived in Higgins and Lustig (2016).
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FIGURE 1-2
Fiscal Impoverishment and Fiscal Gains to the Poor

Income

Population ordered by prefisc income

Prefisc I Fiscal impoverishment

Postfisc Fiscal gains of the poor

= = == Poverty line

Source: Higgins and Lustig (2016).

poor.® As shown by Higgins and Lustig (2016), the poverty gap ratio can be exactly
decomposed into the measure of fiscal impoverishment and fiscal gains to the poor.
When using these measures, please cite the Higgins and Lustig (2016) article, which is
reprinted as chapter 4 in this Volume for the reader’s convenience.

3.2 How Equalizing and Pro-Poor Are Specific Taxes and
Government Spending?

3.2.1 Is a Particular Tax or Transfer Equalizing (Unequalizing)?

To determine whether a particular tax or transfer is equalizing or unequalizing, we use
the marginal contribution of that tax or transfer to inequality. In essence, the marginal
contribution equals the difference between the inequality indicator measured without

8 Higgins and Lustig (2016).
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the tax or transfer of interest but with all the other components of fiscal policy in place
MINUS the same indicator with all the components including the one whose effect we
are considering. If this difference is positive (negative), then the tax or transfer is equal-
izing (unequalizing): that is, inequality is higher (lower) without the tax or transfer of
interest than with it. If the difference equals zero, the tax or transfer is “neutral” (in other
words, it does not affect inequality or poverty). So, for example, let’s say one would like to
know whether the value-added tax (VAT) is unequalizing. One would calculate, for in-
stance, the Gini coeflicient with a new income concept defined as Consumable Income
(see figure 1-1) less VAT and would subtract the Gini coeflicient for Consumable Income.
If the difference is positive (negative), the VAT is equalizing (unequalizing). Box 1-2 de-
fines the marginal contribution in more formal terms.

We measure progressivity using concentration coeflicients and Kakwani coefhi-
cients;®® chapter 2 in this Volume shows why a progressive tax or transfer is not neces-
sarily equalizing (as explained earlier in this chapter). By comparing the sign of the
marginal contribution with the Kakwani coeflicient, we can determine if a tax or
transfer is equalizing despite being regressive or unequalizing despite being progres-
sive. Note that this can happen for two reasons: due to Lambert’s conundrum, which
can occur even in the absence of reranking, or due to reranking.®’

3.2.2 What is the Contribution of a Tax or a Transfer to the Fiscally
Induced Change in Inequality and Poverty?

We once again use the marginal contribution for this, comparing the size of the mar-
ginal contribution of a particular tax or transfer to the overall inequality or poverty
reduction caused by the fiscal system. Note, however, that this does not provide a di-
rect decomposition of the total effect into a sum of its parts from each tax or transfer.
Attempting to do such a decomposition encounters path dependency issues.?

3.2.3 WhatIs the Impact of Fiscal Reforms That Change the Size and
Progressivity of a Particular Tax or Spending Program?

The indicator used to answer this question is the derivative of the MC of a tax or trans-
fer with respect to its size and progressivity. For more detail, see chapter 2 and chap-
ter 3 in this Volume.*

86 The Kakwani coefficient is described in chapter 2 in this Volume.

87The implications of reranking are explained in more detail in chapter 3 in this Volume.

88 Shorrocks (2013). While using something like a Shapley value would ensure that the sum of the
individual contributions adds up to the total redistributive effect, a Shapley value does not lend
itself to a clear policy interpretation. By contrast, the marginal contribution does: it tells us
what would be the influence of a particular tax or transfer or a change in that tax or transfer on
inequality.

89 Mathematical expressions of these in the absence and presence of reranking are described in
chapters 2 and 3, respectively, in this Volume.
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Box 1-2
Marginal Contribution

Ali Enami

We use T and B to refer to “Taxes” and “Benefits,” where T can refer to any
combination of direct and indirect taxes, and B can refer to any combi-
nation of direct transfers, indirect subsidies, and in-kind transfers from public
spending on health and education. The indicators can also be defined for combi-
nations of taxes and transfers, which is why we write “T (and/or B)” throughout.
We calculate the Marginal Contribution (MC) of any combination of taxes or
benefits as follows:

End income __
MCT(und/or B) — IndexEnd income\T (and/or B) — IndexEnd income *

“Index” refers to any inequality or poverty indices that one may use in the calcu-
lation of the marginal contribution. For example, we use the Gini index as a mea-
sure of inequality. The subscript of the index, that is “End income,” refers to the
income concept with respect to which we calculate the marginal contribution to
the index of a tax or benefit. For example, Ginip;,oapie ineome means the Gini coef-
ficient of disposable income, and if we use it for Ginig, ; ;,.ome it implies that we
are interested in calculating the marginal contribution of a tax or benefit to the
disposable income Gini. “End income\T (and/or B)” refers to the income concept
that is equivalent to the End income prior to the tax or benefit of interest. For
example, “Disposable Income\Direct Taxes” equals disposable income plus di-
rect taxes (to have the income concept prior to subtracting out direct taxes).
Intuitively,

M Cf?aii;/?r”;)
is how much the value of Index,,;;,,.ome WOuld have changed if T (and/or B) were
removed from the fiscal system. It should be noted that the End income does not
have to be one of the CEQ core income concepts.

An example is that if we want to calculate the marginal effect of indirect taxes
with respect to disposable income (since indirect taxes have not yet been sub-
tracted out of disposable income), the end income concept would be “Disposable
Income minus Indirect Taxes.” The MC in this case would be calculated as
follows:

Disposable Income minus Indirect Taxes __
M CI ndirect Taxes = Index Disposable Income

— Index Disposable Income minus Indirect Taxes*

On the other hand, if we were calculating the MC of direct taxes with respect to
disposable income, since disposable income is already net of direct taxes, the end
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income would be disposable income, while the end income without the fiscal in-
tervention would require taking disposable income and adding back in direct
taxes, so we would have:

Disposable Income __
M CDirect Taxes = Index Disposable Income plus Direct taxes — Index Disposable Income*

In calculating MC, what matters is that we have two income concepts that
are different from each other only because of one component or a bundle of taxes
and/or transfers. In other words, one can use components of a fiscal system sep-
arately and also in different combinations (bundles) to perform a marginal con-
tribution analysis. An example would be to evaluate the inequality-reducing
effect of different taxes in a system separately and then the whole taxation sys-
tem together as one entity. Regardless of how a component or bundle is set up,
we consider the difference for a particular inequality index between these two
income concepts (the End income with and without that specific component
or bundle) as the MC of that fiscal intervention.

While the above examples are all about the Gini index, the concept of mar-
ginal contribution is applicable to any inequality or poverty index.

3.2.4 IsaParticular Spending Item Pro-Poor?

Once it has been established that the marginal contribution of a fiscal intervention to
inequality is positive (that is, the fiscal intervention is equalizing), we can determine
whether it is pro-poor by comparing its concentration curve to the original income Lo-
renz curve. (The concentration coefficient also serves as a summary indicator of
whether the concentration curve is above [coefficient less than Gini] or below [coefhi-
cient greater than Gini] the original income Lorenz, and above [coefficient less than 0]
or below [coefficient greater than 0] the 45-degree line of perfect equality. Concentra-
tion curves provide a better assessment, however, as they could cross the Lorenz curve
or 45-degree line, which is not revealed by the concentration coefficient.)

The pro-poorness of public spending here is defined using concentration coeffi-
cients (also called “quasi-Ginis”).”® In keeping with conventions, spending is defined
as regressive whenever the concentration coefficient is higher than the Gini for Mar-
ket Income. When this occurs, it means that the benefits from that spending as a share

%0 A concentration coefficient is calculated in a way analogous to the Gini coefficient. Let p be the
cumulative proportion of the total population when individuals are ordered in increasing in-
come values using Market Income, and let C(p) be the concentration curve—that is, the cumula-
tive proportion of total program benefits (of a particular program or aggregate category) re-
ceived by the poorest p percent of the population. Then, the concentration coefficient of that
program or category is defined as 2.[; (p—C(p))dp.
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FIGURE 1-3
Progressivity of Transfers: A Diagrammatic Representation

Globally progressive transfer in absolute terms  Transfer neutral in absolute terms: Per
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of Market Income tend to rise with Market Income.” Spending is progressive when-
ever the concentration coefficient is lower than the Gini for Market Income. This means
that the benefits from that spending as a share of Market Income tend to fall with Mar-
ket Income. Within progressive spending, spending is neutral in absolute terms—
spending per capita is the same across the income distribution—whenever the concen-
tration coeflicient is equal to zero. Spending is defined as pro-poor whenever the
concentration coeflicient is not only lower than the Gini but its value is also negative.
Pro-poor spending implies that the per capita government spending on the transfer
tends to fall with Market Income.”?> Any time spending is pro-poor or neutral in abso-
lute terms, it is by definition progressive. The converse, of course, is not true.”> The
taxonomy of transfers is synthesized in figure 1-3.

*'For global regressivity/progressivity to occur, it is not a necessary condition for the share of the
benefit to rise/fall at each and every income level. When the latter occurs, the benefit is regressive/
progressive everywhere. Whenever a benefit is everywhere regressive/progressive, it will be glob-
ally regressive/progressive, but the converse is not true.

2This case is also sometimes called “progressive in absolute terms.”

3 As mentioned above, care must be taken not to infer that any spending that is progressive (re-
gressive) will automatically be equalizing (unequalizing).
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For the analysis of pro-poorness and progressivity (as that shown in figure 1-3 or
by concentration coeflicients), households are ranked by per capita prefiscal income
(Market Income or Market Income plus Pensions, depending on the scenario), and no
adjustments are made to their size because of differences in the composition by age
and gender.’* If the country’s poverty data are usually presented in equivalized income,
it is advisable to estimate the indicators of pro-poorness and progressivity ranking
household per equivalized income as well. In some analyses, the pro-poorness of edu-
cation spending, for example, is determined using children—not all members of the
household—as the unit of analysis. Since poorer families typically have more children,
they would naturally benefit more from spending per child. As a result, pro-poor con-
centration curves may simply reflect this, rather than imply that poorer families re-
ceive more resources per child.

3.3 How Effective Are Taxes and Government Spending in
Reducing Inequality and Poverty?

In addition to their impact on inequality and poverty, a question of interest to, espe-
cially, policymakers is whether specific taxes or transfers (or their combination) are
effective. In CEQ, effectiveness is viewed as whether the tax or the transfer generates
as much reduction in inequality (and poverty) as it could potentially do or, conversely,
whether one could achieve the same reduction in inequality and poverty with a smaller
mobilization of fiscal resources (a tax or a transfer) by optimally allocating it. “Opti-
mal” and the “highest potential” in this context refer the theoretically maximum po-
tential, which is explained in more detail below. The indices proposed below are clas-
sified into two broad categories: Impact Effectiveness (IE) and Spending Effectiveness
(SE) indicators. IE and SE indicators are similar in the sense that they both compare
the performance of a tax or transfer in reducing inequality or poverty with respect
to its theoretically maximum potential. For IE indicators, we keep the amount of
money raised (or spent) constant and compare the actual and potential performance
of a tax (or transfer) to each other. For SE indicators, we keep the impact of a tax
(or transfer) on inequality or poverty constant and compare the actual size of a tax (or
transfer) with the theoretically minimum amount of tax (or transfer) that would
create the same impact. All this is discussed in detail in Volume I's chapter 5 by Ali
Enami (2022b).

In addition to these new proposed indicators, there are of course the conventional
indicators of coverage and leakages, discussed below.

94Recall that in a number of countries the Market Income concept is derived from consumption
data and will not be exactly the same as the Market Income that would be derived with income
data. Also, for the purposes of robustness and comparisons, in some countries the calculations
are performed using equivalized income as well.
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3.3.1 Impact and Spending Effectiveness Indicators

Ali Enami (chapter 5 in this Volume) derived new effectiveness indicators whose main
goal is to provide policymakers with meaningful but easy to interpret indices: the CEQ
Impact Effectiveness and Spending Effectiveness Indicators.”> Policy analysts and
policymakers are interested in what is called a tax’s or a transfer’s “bank for the buck™
that is, how much inequality or poverty reduction is obtained given the amount col-
lected and spent. In developing these indicators, Enami ensured that they fulfill the
mathematical requirements for producing proper ranking of taxes and transfers. Spe-
cifically, the new indicators ensure that, everything else being equal, an intervention
with a higher marginal contribution (MC) to the reduction of inequality (or poverty)
has a higher ranking and that an intervention with higher potential to reduce inequality
(or poverty) yet with a lower realized effect gets a lower ranking. Enami, Lustig, and
Taqdiri (2019) presents an application of the indicators to the case of Iran in chapter 17
of this Volume.

Impact effectiveness (IE)

As discussed in chapter 5 in this Volume, IE is defined as the ratio of the observed
marginal contribution of a tax (transfer) to the optimum marginal contribution of that
tax (transfer) if the tax (transfer) was distributed in a way that maximizes its inequal-
ity- or poverty-reducing impact. In the case of a tax, to maximize the inequality-
reducing impact of a tax of a given size, we would need to tax the richest person until
her pretax income equals the pretax income of the second richest person; then, both
would be taxed until their pretax income equals the pretax income of the third richest
person, and so on until there is no more of the tax to be allocated. In the case of a trans-
fer, the procedure would be analogous but moving from the poorest person and giving
him enough of a transfer until his income equals that of the second poorest, and so
on. If the indicator of interest is a Gini or S-Gini index, the IE indicator is identical to
what is proposed by Fellman, Jantti, and Lambert.*®

%The spending effectiveness indicator previously suggested (Lustig and Higgins, 2013) was de-
Change in Gini as a Result of Transfers

Transfers/ GDP
by Enami (chapter 5 in this Volume), however, this indicator suffers from some fundamental

fined as follows: CEQ Old Effectiveness Indicator = As shown

shortcomings. The most important is that the indicator would fail to rank transfers (and taxes)
properly. If, for example, a transfer is scaled up proportionally, one would expect—everything
else being equal—the effectiveness indicator to remain constant. The reduction in Gini, however,
is a nonlinear function of the transfer, so if the transfer is multiplied by two, the reduction in
Gini would not necessarily be multiplied by two. As a result, bigger programs could be ranked
worse because of this nonlinearity and not because they are less effective at reducing inequality.
% Fellman, Jantti, and Lambert (1999, pp. 115-26).
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The IE indicator shows the relative realized power of a tax and/or transfer in re-
ducing inequality or of a transfer (or combined tax-transfer system) in reducing pov-
erty. (Since taxes can only increase poverty, the poverty reduction indicator is defined
only for benefits or for combined tax-transfer systems that have a positive marginal
contribution.) An example shows how to interpret this indicator: if the IE of a transfer
is equal to 0.7, it means the transfer has realized 70 percent of its potential power in
reducing inequality. Therefore, the higher the value of this indicator, the more effec-
tive a transfer is in fulfilling its potential to reduce inequality. An advantage of the IE
is that its value does not depend on whether one uses change in Gini or percentage
change in Gini.

For poverty, one calculates the IE only for benefits or combined tax-benefit sys-
tems that reduce poverty. For taxes, the denominator is always zero because taxes can
only increase poverty (so the optimal effect of a tax on poverty is zero).

Spending effectiveness (SE)

As discussed in chapter 5 in this Volume, the SE indicator is defined as the ratio
of the minimum amount of a tax (transfer) that is required to be collected (spent) in
order to create the observed marginal contribution of the tax (transfer), if the tax (trans-
fer) is instead redistributed optimally. This indicator shows how much less tax (transfer)
is required to achieve the same observed outcome (in terms of inequality reduction)
if the tax (transfer) is collected (spent) in an optimal way. For example, a value of
70 percent for SE of a transfer means that the same MC can be achieved by spending
only 70 percent of the current resources if the resources are spent optimally (if the ob-
jective function is to maximize equality). We calculate this indicator only for the taxes
and transfers with a positive MC (as a result, the SE of taxes on poverty reduction is
undefined).

We also measure effectiveness of achieving fiscal gains to the poor and avoiding
fiscal impoverishment®” using the fiscal impoverishment and gains effectiveness de-
scribed in box 1-3 by Ali Enami, Sean Higgins, and Stephen D. Younger.

In addition to the impact and spending indicators, in the CEQ Assessments we es-
timate additional poverty reduction effectiveness indicators.”

3.3.2 Effectiveness Indicators for Transfers: Definitions of Coverage,

Errors of Exclusion, and Errors of Inclusion

To generate the concepts of coverage, errors of inclusion or leakages, and errors of ex-
clusion, we can think of separating the population into two groups based on poverty

°7See Higgins and Lustig (2016) on these concepts.
%8 From Beckerman (1979) and Immervoll and others (2009).
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Box 1-3
Fiscal Impoverishment and Gains Effectiveness Indicators

Ali Enami, Sean Higgins, and Stephen D. Younger

H ere, we introduce effectiveness indicators that are specific to the effect of
taxes and transfers on fiscal impoverishment (FI) and fiscal gains to the
poor (FGP). Axiomatic indicators for FI and FGP are derived in Higgins and
Lustig (2016) and described earlier in this chapter, and instructions on how to
calculate them with the CEQ Stata Package are in chapter 8 of this Volume. Con-
sider a set of policies that may include both benefits and taxes. We measure the
effectiveness of these policies at reducing poverty without making many of the
poor poorer as

B FGP_MCEZ(Zincome
Effectiveness g pap = K j( LandB

T+B B

(T Femern
T+B T '

where T and B are the size of total taxes and transfers (both positive values),

FGP_MC Erdincome i the marginal contribution of the net system (i.e., T and B) to

FGP (always a non-negative value), and FI_MCE™#™ is the marginal contribu-

tion of the net system (i.e., T and B) to FI (always a non-negative value).

Note that T and B are the maximum possible reduction or increase in the
FGP and FI indicators. In other words, if taxes are all paid by the poor and no
benefits reach the poor, FI_MCE™"™ becomes equal to T. Similarly, if all
transfers go to the poor (only up to the point that brings them out of poverty)

End income

and the poor pay no taxes, the value of FGP_MC;", ;" becomes equal to B. As

Endincome End income
a result, both ( FGP_MCr s ] and [1 _ FI_MCr anap

B T
tween zero and 1. More-over, the higher the value of each of these two compo-

j are bounded be-

nents, the more effective the bundle of taxes and transfers is from the poverty

B
reduction perspective. The weights | i.e,| —— | and T also add up to
T+B T+B

one. Therefore, the whole indicator is bounded between zero and one, and the
higher the value of the indicator, the more effective the bundle of taxes and trans-
fers is in reducing poverty.

For analyzing bundles that include only taxes, including a single tax, the in-
dicator reduces to

FI_Mand income

Tax Effectivenessp =1— T
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For policies that include only benefits, it reduces to

FGP_MCII;Jnd income
B .

Transfer Effectivenessygp =

Note that taxes can only hurt and transfers can only help the poor, and even
though both above indicators have positive values, one should not compare the
effectiveness of a tax to a transfer in reducing poverty.

These indicators vary between zero and one and the higher the value of the
indicator, the better. In addition, the Effectivenessy;p;p indicator (and its special
cases for tax effectiveness and transfer effectiveness) satisfies the following
axioms:

1. FI Monotonicity: if a person experiencing FI has a larger decrease in
postfiscal income, the measure must decrease.

2. FGP Monotonicity: if a person experiencing FGP has a larger increase in
postfiscal income, the measure must not decrease, and must increase if
that person’s postfiscal income was still below the poverty line prior to
this additional increase.

3. Weak Monotonicity in B: if B increases and all else equal, the measure
must not increase.

4. Weak Monotonicity in T: if T increases and all else equal, the measure
must not decrease.

5. Focus: if the pre- and post-incomes of all individuals experiencing FI and
FGP are the same in two scenarios, and T and B are the same, the mea-
sure is the same.

6. Normalization: if the government performs as well as possible, so FGP =B
and FI=0, then the measure equals 1. If the government performs as
poorly as possible, so FGP =0 and FI=T, then the measure equals 0.

7. Continuity in individual prefiscal incomes, postfiscal incomes, and the
poverty line, as well as continuity in FI, FGP, T, B.

8. Permutability.
9. Subgroup consistency.
10. Scale Invariance in FI, FGP, T, and B.

status and two groups based on whether they receive benefits. This results in four total
groups, which we call group A, B, C, and D and represent with the 2 x 2 matrix shown
in table 1-5.

We can then define the indicators of coverage, leakages, and errors of exclusion as
follows:
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TABLE 1-5
Conceptualizing Coverage Indicators

Receives Does not

benefits receive benefits
Poor A B
Non-poor C D

Coverage: the total number of households that receive benefits®® divided by the total
number of households in the country, or (A+C)/(A+B+C+D).

Coverage of the poor: the total number of poor households that receive benefits di-
vided by the total number of poor households in the country, or A/(A + B).

Errors of exclusion: the total number of poor households that do not receive benefits
divided by the total number of poor households in the country, or B/(A + B).

Leakages (also known as “errors of inclusion”): the total number of non-poor
households that nevertheless receive benefits divided by the total number of
households that receive benefits, or C/(A + C).

Proportion of beneficiary households that are poor: the total number of poor
households receiving benefits divided by the total number of households receiving
benefits, or A/(A+C).

The above definitions can then be modified in any combination of the following ways
to generate additional indicators of coverage, leakages, and errors of exclusion:

o Replacing total number of households with “total number of direct beneficiaries” or
“total number of individuals” (that is, “direct and indirect beneficiaries”);

 Replacing “total number of” with “benefits received by,” where benefits can be de-
fined at either the household or per capita (dividing by the number of members in
the household) levels;

o Computing the mean benefits accruing to households in each group A, B, C, and D;

o Further disaggregating the population not just into poor and non-poor but into vari-
ous income groups;

% For the indicators at the household level, a beneficiary household will be a household that re-
ceives a benefit whether one can or cannot identify who within the household is the recipient of
the benefit.
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 Replacing “poor and “non-poor” with “eligible for the program” (also called “tar-
get”) and “not eligible for the program” if clear eligibility criteria are available, and
potentially further disaggregating eligible and non-eligible by income group.

Each of these definitions can be measured among households, which is how we define
them here for illustration. Alternatively, they can be measured among direct beneficia-
ries (the individuals within the household who directly receive benefits) and among
individuals or equivalently among direct and indirect beneficiaries, where “direct and
indirect beneficiaries” are defined as all individuals within a beneficiary household.
For example, a household may have five total members and two members who report
directly receiving benefits from a particular program. For the household-level calcu-
lations, the household counts as one; for the direct beneficiaries calculation, there are
two direct beneficiaries; and for the individual-level calculation, there are five individ-
uals (or “direct and indirect beneficiaries™).

In sections D and E of the CEQ Master Workbook (available online in part IV of
this Volume), we compute all of the measures discussed here; for more detail, see Vol-
ume I’s chapter 8.
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Chapter 2

ANALYTIC FOUNDATIONS

Measuring the Redistributive Impact of
Taxes and Transfers

Ali Enami, Nora Lustig, and Rodrigo Aranda

Introduction

Suppose we observe that income inequality after taxes and transfers is lower than
prefiscal income inequality. Can this finding be related to the characteristics of the
tax and transfer system in terms of the usual indicators of progressivity and size? As
shown below, once one leaves the world of a single fiscal intervention, the relation-
ship between inequality outcomes and the size and progressivity of fiscal interven-
tions is complex and at times counterintuitive. In particular, in a system of multiple
taxes and transfers, the simple relationship between the size of a tax (or transfer) and
its progressivity, on the one hand, and its impact on inequality, on the other, no lon-
ger holds.

We start this chapter with a review of the simplest case: a single fiscal interven-
tion. The first section shows the conditions for a tax or a transfer to be equalizing. We
draw, primarily, on Lambert (2001) and Duclos and Araar (2007). The second section
presents the conditions for the net fiscal system to be equalizing in the case of multi-
ple fiscal interventions. We also derive the conditions that must prevail for a particu-
lar tax or transfer to be equalizing and see that in the world of multiple interventions,
some of these conditions defy our preconceptions and intuitions.

Both sections of this chapter assume no reranking—that is, individuals do not
change their original position in the postfiscal income ordering. In other words, the
poorest individual in the prefiscal income scale will continue to be the poorest indi-
vidual in the postfiscal income scale, the second poorest individual in the prefiscal in-
come scale will continue to be the second poorest individual in the postfiscal income
scale, and so on, all the way up to the richest individual. These sections also assume
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that there is dominance: that is, the prefiscal and postfiscal Lorenz curves do not cross.
They also assume that, when comparing systems with different taxes and transfers, the
respective postfiscal Lorenz curves do not cross either. Finally, these sections assume
a constant prefiscal income distribution—that is, that the conditions apply to a partic-
ular country at a specific point in time. Comparisons across countries and over time
will usually feature different prefiscal income distributions and are not the subject of
this chapter.

Chapter 3 of this Volume (Enami, 2022) discusses how the conditions derived in
sections 1 and 2 below change in the presence of reranking. The implications of relax-
ing the assumption of dominance or having different prefiscal income distributions
will be the subject of future work. Throughout this chapter, the traditional Gini coef-
ficient is used as our measure of inequality, but the ideas presented here can be easily
extended to all members of the S-Gini family. However, while the idea of “marginal”
analysis (introduced in this chapter) can be applied to other measures of inequality,
the type of decomposition that we rely on in this chapter and the next one may not be
applicable for other measures of inequality, such as the Theil index.

1 The Fiscal System and Income Redistribution: The Case of a
Single Tax or a Single Transfer

In this section, we focus on a fiscal system with a single tax or transfer. Here we define
concepts that we use throughout this chapter to analyze the effect of a tax or a transfer
on the income distribution. We should first clarify that the word “single” does not mean
that a system has only one tax, but rather that the same conditions apply when all taxes
are combined into a single category.!

1.1 A Single Tax

We start by presenting some notations and definitions that will be used throughout
the chapter:

X =pretax income

f(x) =pretax income distribution
T(x) =tax liability at income x

x— T(x) =post-tax income

t(x) = T(x)/x =tax rate at income x

t’(x) =marginal tax rate at income x

I'This section draws from Lambert (2001) and Duclos and Araar (2007).
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Let’s assume that the tax schedule adheres to a typical pattern of starting at a zero
rate and that it follows a sequence of fixed and increasing marginal tax rates.” Let’s also
assume that both the tax liability and post-tax income increase with pretax income:

2-1) 0<T(x)<x
(2-2) 0<t'(x)<L

Condition 2-2 rules out reranking; that is, no pair of individuals switches places after
the tax has been imposed.
Now, let’s define the following terms:

T = total taxes paid = > T(x;)
X = total pretax (and pre-transfers) income =Y x;

g=total tax ratio=T/X; thus, (1-¢) =(X—T)/X and g/(1—g) =T/(X—T) =total tax
as a share of pretax income

TG f (e,
in f(x;)dx;
Ly(p), Ly_;(p)=Lorenz curve of pretax income and post-tax income, respectively
(ranked by original income)

= total tax ratio (continuous version)

Cy_1(p), Cx(p) = concentration curve of post-tax income and taxes, respectively
(ranked by original income)?

In all preceding formulas p has a value between zero and one and represents quantile
p of income distribution in which 100p percent of individuals are below it.

It can be shown that the Lorenz curve of pretax income is the weighted average of
the concentration curve of taxes and the concentration curve of post-tax income:

(2-3) Ly(p)=g Ci(p)+(1—-2) Cx_+(p).

Because of conditions 2-1 and 2-2, the ranking of people by pretax and post-tax in-
come is exactly the same. Thus, condition 2-3 can be rewritten simply as the weighted
average of the concentration curve of taxes and the Lorenz curve of post-tax income:

2Lambert (2001).

3Recall that concentration curves plot the cumulative shares of post-tax income and taxes by
positions in pretax income distribution (in notational terms, if there is no superscript, they are
ranked by pretax income). The reader should recall that a concentration coefficient is calculated
in the same manner as the Gini coefficient. The difference is the same as that between the Lorenz
and concentration curves: the cumulative distribution of the tax (in this case) is plotted against
the cumulative distribution of the population ranked by original income and not the tax.
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(2-3) Ly(p)=g C1(p) +(1=g) Lx_+(p).

1.1.1 Equalizing, Neutral, and Unequalizing Net Fiscal Systems:
Conditions for the One-Tax Case

In this section, we review conditions that allow us to determine whether a fiscal sys-
tem with only a single tax is equalizing, neutral, or unequalizing.

Concentration and Lorenz curves

When the post-tax income Lorenz curve lies everywhere above the pretax income
Lorenz curve—that is, Ly_;(p) = Ly(p)—the tax is equalizing (and vice versa).

Equation 2-3” implies that the post-tax income Lorenz curve lies completely above
the pretax income Lorenz curve if and only if the concentration curve of taxes lies com-
pletely below the pretax income Lorenz curve,’ i.e.,

(2-4) Ly_(p) 2 Ly(p) = Cr(p) < Ly(p);

for all p, and with strict inequality for some p.

In other words, the distribution of post-tax income is less unequal than the pretax
income distribution if and only if the tax is distributed more unequally than the in-
come to which it applies, or put another way, if and only if the concentration curve of
taxes lies completely below the pretax income Lorenz curve. This condition is shown
on figure 2-1, which features the Lorenz curves for pretax and post-tax income and the
concentration curve for taxes. In other words, if the average tax rate #(x) is increasing
with income everywhere, then taxes are distributed more unequally than pretax income.
Thus, an everywhere progressive tax will always be equalizing.

Given equation 2-4, it is easy to see that the condition for a tax to be unequalizing
is C(p) = Ly(p). This condition will occur if t(x) decreases with income—that is, if taxes
are regressive everywhere. However, just as in the case of progressive taxes, it is not
necessary for taxes to be regressive everywhere to be unequalizing. Finally, in the case
of a proportional tax—that is, when T(x)/x is the same for all x—the distribution of
post-tax and pretax income will be exactly the same and C(p) =Lx(p).

In sum, incomes are less unequal after a tax than before the tax if and only if
the tax is distributed more unequally than the income to which it applies. Incomes
are more unequal after a tax than before the tax if and only if the tax is distributed
more equally than the income to which it applies. A proportional tax will have the
same distribution as the pretax income and leave the distribution of income un-
changed. A poll tax, which taxes all individuals by the same absolute amount, will

*This is true because if 0 <g<1, the weights by definition sum to one. Hence Ly(p) must lie be-
tween C(p) and Cy_ (p) by necessity.
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FIGURE 2-1
Lorenz Curve of Pretax Income and Post-Tax Income and Concentration Curve of Tax
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feature a concentration curve coincidental with the diagonal; that is, it will be very
unequalizing.’

If condition 2-2 is everywhere observed, plotting the average tax rate T(x)/x against
values (or quantiles) of pretax income will be sufficient to determine whether a tax sys-
tem is everywhere progressive (tax rates rise with income), neutral (tax rates are the same
for all incomes—a flat tax), or regressive (tax rates decrease with income). For example,
if we are sure that condition 2-2 is strictly observed within deciles, we can determine
whether a tax system is progressive, regressive, or neutral by plotting the incidence of
the tax by decile as we do in figure 2-2.

Globally progressive taxes and taxes that are everywhere progressive

Note, however, that taxes do not have to be progressive everywhere for the distri-
bution of post-tax income to be less unequal than the pretax income distribution.

3 Although not impossible in principle, taxes in absolute terms (that is, per capita) rarely decline
with income in the real world. If such a tax were to exist, its concentration curve would lie above
the diagonal and be extremely unequalizing.
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FIGURE 2-2
Average Tax Rate by Pretax Income: A Progressive, Neutral, and Regressive Tax
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A necessary and sufficient condition for a tax to be equalizing is for it to be globally
progressive—that is, that C(p) <Ly(p) for all p and strict inequality for some p and
for any distribution of pretax income.

The toy example in table 2-1 illustrates the difference between a tax that is progres-
sive everywhere and one that is globally progressive only.

The Kakwani index

To assess whether a tax is equalizing or not, one can also use the Kakwani index
of progressivity.* Kakwani’s index of progressivity of tax ¢ is defined as the difference

¢Kakwani was among the first to propose a measure of tax progressivity based on “dispropor-

tionality,” that is, by the extent to which a tax distribution was not proportional to the distribu-
tion of pretax income. See Kakwani (1977).
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TABLE 2-2
Conditions for Equalizing, Neutral, and Unequalizing Taxes

Tax Sufficient Necessary and sufficient
Equalizing t'(x) 20 for all x with C(p) < Ly(p) for all p and for any
some t'(x)>0 distribution of pretax income
or
I[I¥ >0
Neutral t'(x)=0 for all x C(p)=Lx(p) for all p and for any
distribution of pretax income
or
K —
K=

Unequalizing  t'(x) <0 for all x with C(p) = Ly(p) for all p and for any
some t'(x) <0 distribution of pretax income

or
[T¥ <o

between the concentration coefficient (C;) of the tax and the Gini coeflicient of pretax
income (Gy), or

(2-5) [I¥=C; -Gy,

where C; is the concentration coefficient of the tax t and Gy is the Gini coefficient of
pretax income. The conditions for a tax to be equalizing, neutral, or unequalizing are
[15¥ >0,IT¥ =0, and IT¥ <0, respectively.

Table 2-2 presents a summary of the conditions described above. Of course, if the
tax meets the sufficient condition, it implies that the necessary condition is met, too
(but not vice versa). Since we assumed there is no reranking, the disproportionality
measures such as the concentration curves and the Kakwani index translate immedi-
ately into measures of redistribution.

If there is reranking, the link between inequality and measures of disproportion-
ality is no longer straightforward because with reranking we need to use equation 2-3—
thatis, Ly(p) =g C(p)+(1—g) Cy_(p)—instead of equation 2-3. Note that in equation 2-3,
the post-tax income Lorenz curve has been replaced by the post-tax income concen-
tration curve (the distribution of post-tax income with individuals ranked by pretax
income). Because we are no longer comparing two income distributions with the
presence of reranking, some of the “redistribution” will not be actual redistribution;
instead, the tax will be reordering individuals. The consequences of reranking will be
further discussed in chapter 3 of this Volume.”

7See also Urban (2009).
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FIGURE 2-3
A Diagrammatic Representation of Progressivity of Taxes

Poll tax: Per capita tax is equal for everyone (very
regressive)
Concentration curve coincides with the diagonal

= Concentration coefficient = 0

= Kakwani index <0

Globally regressive tax: Tax as a share of market income
declines with income (not necessarily everywhere)
Concentration curve lies above pretax Lorenz curve

= Concentration coefficient < Gini for market income
= Kakwani index <0

Proportional tax: Tax as a share of market
income is the same for everyone /
Concentration curve coincides with the pretax
Lorenz curve

/
1

= Concentration coefficient = Gini for market Globally progressive tax: Tax
income as a share of market income
= Kakwaniindex =0 rises with income (not

necessarily everywhere)
Concentration curve lies below
pretax Lorenz curve

Cumulative share of income and taxes

Pretax Lorenz curve .--~ ’

= Concentration coefficient >
Gini for market income
= Kakwaniindex >0

Cumulative share of population (ranked by pretax income)

In addition, because we assume that the post-tax income Lorenz curve domi-
nates the pretax income Lorenz curve, we can be sure that the Kakwani index will
give an unambiguous ordering of different taxes in terms of progressivity (the im-
plication of no dominance is left for future work). However, it is important not to
extrapolate from progressivity to impact on inequality when comparing taxes
of different sizes. We discuss this issue in the following subsection on comparing
taxes (1.1.2).

Measures of progressivity of a tax are presented diagrammatically in figure 2-3.

1.1.2 Comparing Two Taxes of Different Sizes

We have just shown how progressivity determines whether a tax in a single tax system is
equalizing or not. Does this mean that the more unequally distributed a tax is (that is, the
more progressive), the more equalizing it is? The following example will show that this is
not necessarily the case.® In table 2-3, we present two hypothetical taxes taken from Duclos
and Tabi (1996), A and A". We can see that tax A" is more unequally distributed (that is,

8This section draws from Lambert (2001) and Duclos and Araar (2007).
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more progressive) than tax A, or using the terminology presented in the previous sec-
tion, that the concentration curve of tax system A lies completely above the concentra-
tion curve of tax system A’ (that is, A is less disproportional than A”). Yet, the post-tax
distribution is more unequal under tax system A”. How can that be? Notice that tax sys-
tem A’ collects a lower share of post-tax income than system A. The higher tax ratio in A
more than compensates for its lower progressivity to the point that the redistributive effect
in A is higher.

The extent of disproportionality is not sufficient to compare the redistributive ef-
fect across different taxes. What indicators can we use? There are three options: com-
paring the post-tax Lorenz curves, comparing the residual progression functions, or
comparing the Reynolds-Smolensky (R-S) indices if one wishes to use a scalar instead
of a function. In the absence of reranking and if there is Lorenz dominance, the three
approaches are equivalent.

The first condition is straightforward. If the Lorenz curve of post-tax income A
dominates the Lorenz curve of post-tax income A’, inequality will be reduced more
greatly under the former than the latter.

“Residual progression” is defined as the elasticity of post-tax income with respect
to pretax income (that is, the percentage change in post-tax income per 1 percent change
in pretax income) and can be written as follows:

(2-6) RPy_=[0(X—-T (X))/oX] [X/(X—-T (X))],
and
(2-7) RPy_=(1-T (x)/(1—T(x)/x).

If RP,_,<1everywhere, the tax is progressive everywhere. To determine if tax A is more
equalizing than tax A’, compare the residual progression for tax A and A”. If RP,_ . for
tax A lies completely below the RPy_; of tax A’, the former will generate a higher re-
duction in inequality than the latter.

Finally, the Reynolds-Smolensky (R-S) index is defined as

(2-8) P =Gx—Cx_r=g/(1-¢)(Cr - Gy)=[g/1-IIF,

where C,_; is the concentration coefficient of post-tax income, Gy is the Gini coeffi-
cient of pretax income, C; is the concentration coefficient of tax T, and IIf is the
Kakwani index of progressivity of tax T defined as C,— G, (see section 1.1.1).

To see this equality, note the following. Lerman and Yitzhaki prove that

Co= 2¢cov(Q, FX).
Mq
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where cov(Q, Fy) is the covariance between income concept or component Q and rank-
ing of individuals with respect to the original income (that is, X).” Moreover, U is the
average value of income concept or component Q among all individuals. Similarly,

G, = 2cov(X, FX).

u

Therefore, we have the following:

2c0v(X —T, Fy) : 2cov(X, Fy) N 2cov(T, Fy)

Gy —Cy_ =Gy — =G
TN ua-y) ou-g) o u-g)

( 1 J 2cov(X, Fy) ( g ] 2cov(T, Fy)
=Gy — +
1-¢ H l-¢ HE

e[t '
_G, (1_gjcx+(1_g]cT
=[LJ (Cp —Gy).

I-g

Under no reranking, it turns out that the R-S index is identical to the redistributive

effect (RE)—that is, the change in inequality between pretax and post-tax income dis-
tribution measured in Gini points.!
With no reranking,

Cx_r=Gyx_r

Therefore:
(2-8) RE=Gy —Gy_;=g/(1- g)(Cp - Gy)=TI¥ =[g/(1- &) ]IT&

The R-S index, 15, is greater than, equal to, or less than 0, depending on whether the
tax is equalizing, neutral, or unequalizing, respectively. The larger the R-S index, the
more equalizing the tax. Thus, we can use [17* to order different taxes individually based
on their redistributive effects.

The R-S index (ITf¥) shows exactly how the redistributive effect does not depend
only on the extent of progressivity. It is an increasing function of the latter and the tax
ratio g Therefore, either making a given tax more progressive or raising the tax ratio
of a progressive tax can increase the redistributive effect. In the case of a regressive
tax, either making the tax less regressive or lowering the tax ratio will make its effect
less unequalizing. We summarize these conditions in table 2-4.

°Lerman and Yitzhaki (1989).

10This result can be generalized to a wide range of inequality measures of the S-Gini family. See
also Lambert (2001) and Duclos and Araar (2007).
1See Lambert (2001).
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TABLE 2-4
Conditions for the Redistributive Effect and Progressivity and Size of Taxes

Necessary and sufficient conditions

Tax A is more L¢_7(p) =LY 1(p) for all p, with strict inequality for some p, and
equalizing than for any distribution of pretax income,
Tax A’ if or

RP{_1(p) <RP{_1(p) for all p, with strict inequality for some p,
and for any distribution of pretax income.

Tax A is more L4 _1(p) LY ,(p) for all p, with strict inequality for some p, and
unequalizing for any distribution of pretax income,
than Tax A" if or

RP%_(p) = RP%{_(p) for all p, with strict inequality for some p,
and for any distribution of pretax income.

We have developed table 2-4 assuming there is no reranking. If there is reranking,
the link between the progressivity and size of a tax and its redistributive effect is no
longer straightforward, and thus comparisons are no longer straightforward either. (We
will return to the consequences of reranking in chapter 3 of this Volume.) In addition,
the three conditions in table 2-4 are equivalent under the assumption that the post-
tax Lorenz curve under a specific tax dominates the post-tax Lorenz curve under an-
other tax. We have left the discussion of the implications of no dominance for future
work.

Note also that the conditions for comparing the redistributive effect between dif-
ferent taxes characterized by different degrees of progressivity and size were defined
for the case in which the pretax income distribution is always the same. The compari-
son of the redistributive effect of taxes (and transfers) in cases when the original in-
come distributions are not the same is left for future work."

More importantly, when there is more than one intervention, the neat relationship
between the size and progressivity of a fiscal intervention and its redistributive effect
(i.e., equation 2-8") no longer holds. That is the case even without reranking, with dom-
inance and when the original distribution is constant. As we will see in section 2 of
this chapter, a tax can be regressive using any of the necessary or sufficient conditions
in table 2-2 and still exert an equalizing influence on the post-tax and transfer income
distribution, by which we mean that, in the absence of such a tax, the reduction in in-
equality would be smaller than with the tax in place. Before we turn to this topic, how-
ever, we will present the analogous conditions for a single transfer.

21nterested readers can refer to Dardanoni and Lambert (2000).
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1.2 A Single Transfer

The word “single” here does not mean that the conditions derived in this section apply
to a system with only one transfer. In the case of multiple transfers, however, they need
to be aggregated into one category in order for the conditions to apply.

Transfers here encompass a wide spectrum of benefits provided by the government,
such as cash transfers, school food programs, consumption subsidies, and access to free
public services. We will use the words “transfer” and “benefit” interchangeably and use
the abbreviation B for both.

We will also use the following definitions:

x=pre-transfer income

B(x) =transfer at income x

x+ B(x) = post-transfer income

B(x)/x=b(x) =average benefit rate at income x
b’(x) = marginal benefit rate

B=total transfers =Y B(x;)

b=total transfers ra'éio =B/X

Using the last equation, we have the following two equations:

(1+b)=(X+B)/X
b/(1+b)=B/(X+B)

Ly(p), Lx, (p) =Lorenz curve of pre-transfer income and post-transfer income, re-
spectively (ranked by original income)

Cy. 5(p), Cy(p) =Concentration curve of post-transfer income and transfer, respec-
tively (ranked by original income)

It can be shown that

(2-9) Ly(p)=(1+b) Cx,5(p) — b Cy(p),
which implies that
(2-10) Lx(p) 2 Cx, 5(p) & Cx 5(p) 2 Cy(p).

If we assume no reranking, that is,

-1<b' (%),
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FIGURE 2-4
A Progressive Transfer: Lorenz Curve of Pre-Transfer Income, Concentration Curve
of an Equalizing Transfer, and Lorenz Curve of Post-Transfer Income

Cumulative share of income

Cumulative share of population

Pre-transfer income  -.-.-.-.-.. Transfer
— . — .- Post-transfer income — — — —- 45°

where b’(x) is the increase in benefits that occurs as pre-transfer income X rises, the
ranking of people by pre-transfer and post-transfer income does not change. Thus,
equation 2-10 can be rewritten as

(2-10) Ly(p) 2 Ly, (p) & Ly, 5(p) 2 Cy(p).

Under no reranking, incomes are less unequal after transfers than before if and
only if transfers are distributed more equally than the income to which they apply. If
the average transfer rate b(x) decreases with income everywhere, then transfers are dis-
tributed more equally than pre-transfer income. This scenario is shown in figure 2-4.

For instance, although cash transfers are very unlikely to be regressive, this is not
the case with subsidies, contributory pensions, and spending on tertiary education,
which are sometimes regressive in the real world. An everywhere regressive transfer
will fulfill the following condition:

(2-10)” Ly(p) <Ly, 3(p) < Ly, p(p) < Cy(p).

When 2-10” occurs, benefits will be unequalizing.
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FIGURE 2-5
A Pro-Poor Transfer: Lorenz Curve of Pre-Transfer Income, Concentration Curve of
an Equalizing Transfer, and Lorenz Curve of Post-Transfer Income

Cumulative share of income

Cumulative share of population

Pre-transfer income - -.-.-.-.. Transfer

—  — - Post-transfer income — — — — - 45°

However, equalizing transfers may not be pro-poor. As long as the relative size of
the transfer declines with income, a transfer will be equalizing. However, to be pro-
poor, the absolute size of the transfer also needs to decline with income (although not
so much that the marginal benefit is less than —1). That is, the share of a transfer going
to the rich can be higher than the share going to the poor even if a transfer is equal-
izing (or progressive).

Figure 2-5 shows the concentration curve for a transfer that is both equalizing and
pro-poor.

1.2.1 Fiscal Systems: Comparing Two Single-Transfer Systems
of Different Sizes

So far, we have shown that in a system with only one transfer and no reranking, a pro-
gressive transfer is equalizing. Does this mean that the more progressive a transfer is
(that is, the more progressive or disproportional), the more equalizing it is? Table 2-5
shows that this need not be the case: transfer A is not only more progressive but also
more pro-poor than A, yet the post-transfer distribution is considerably more equal
with transfer A than with transfer A”.
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TABLE 2-6
Conditions for Equalizing, Neutral, and Unequalizing Transfers

A transfer is Sufficient Necessary and sufficient
Equalizing, if —-1<b'(x)<0 forall x Cy(p) =2 Ly(p) for all p, with strict
and b’(x) <0 for some x inequality for some p, and for any
distribution of pretax income
Neutral, if b’(x)=0 for all x Cy(p)=Ly(p) for all p and for any
distribution of pretax income
Unequalizing, if b’(x) =0 for all x and Cy(p) < Ly(p) for all p, with strict
b’(x) >0 for some x inequality for some p, and for any

distribution of pretax income

As with taxes, the redistributive effect of a transfer depends not only on its pro-
gressivity but also on its relative size. That is, under no reranking,

(2-11) RE=Gy -Gy, 5 =b/(1+D)[Gx — Cy]= pi® =[b/(1+b)]p5,

where p§S and p§ are the R-S index and Kakwani index of the benefit B, respectively.'®
This equation highlights the fact that the redistributive effect does not depend only
on the extent of progressivity (disproportionality) of the transfer. Rather, the redis-
tributive effect depends on both the extent of progressivity and the relative size of the
transfer, b/(1+ b), which equals the total transfer divided by the post-transfer total in-
come. Therefore, either making a given transfer more progressive or raising the rela-
tive size of a progressive transfer can increase the redistributive effect. The R-S index
can also be used to compare the redistributive effect across transfers.

As in the case of taxes, the R-S is a summary index and thus will not alert us to
cases in which a transfer is more redistributive in some parts of the distribution and
less in others. Additionally, as with taxes, one can use the residual progression to com-
pare the redistributive effect of transfers across the entire distribution.

We summarize these results and present the conditions under which a transfer ex-
erts an equalizing force on the pre-transfer distribution of income in table 2-6.

In the case of transfers, the literature tends to distinguish between a relatively pro-
gressive transfer and a transfer that is progressive in absolute terms.* The former is
defined by the following condition: b’(x) <0 for all x and b’(x) < 0 for some x. This con-
dition is sufficient for a transfer to be equalizing. However, this condition does not
need to be fulfilled in order for a transfer to be equalizing. As mentioned previously,
the necessary and sufficient condition is Cz(p) = Ly(p) for all p, with strict inequality
for some p, and for any distribution of pretax income, or for p§ >0.

BThe proof of this formula is similar to equation 2-8 explained earlier.
“Such a distinction is not made in the case of taxes because no one expects per capita taxes to
increase with income.
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FIGURE 2-6
A Diagrammatic Representation of Progressivity of Transfers

1 Globally progressive transfer in absolute terms Transfer neutral in absolute terms: Per capita__ —
(pro-poor): Per capita benefit declines with benefit is equal for everyone. - -
pre-transfer income (not necessarily everywhere)  Concentration curve coincides with the
Concentration curve lies above the diagonal diagonal - - /
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% =  Kakwani index > 0 % Kakwaniindex >0
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o 4 !
= /
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0 1

Cumulative share of population (ordered by market income)

In the case of a transfer that is progressive in absolute terms, the concentration curve
Cy(p) is compared not to the Ly(p) but rather to the population shares or the diagonal.
When the transfer tends to decline with income in per capita terms, that is, B(x), transfers
are called “progressive” in absolute terms. They are also sometimes called “pro-poor.”

In figure 2-6, we present hypothetical concentration curves for progressive, neu-
tral (proportional), and regressive transfers. Among the progressive transfers, we dis-
tinguish between the transfers that are progressive in relative and in absolute terms. A
simple way to identify a transfer that is progressive in absolute terms is by the sign of
its concentration coefficient, which will be negative.

2 The Fiscal System and Income Redistribution:
Multiple Taxes and Transfers

This section derives the conditions for fiscal redistribution in a world of multiple fiscal
interventions.”® We first derive the conditions for the simple one tax-one transfer case

5The word “multiple” is used as opposed to the word “single.” In the case of a “single” tax or
transfer, we deal either with only one tax or transfer or with a group of taxes or transfers that are
combined and treated as one incident.
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TABLE 2-7
Lambert’s Conundrum

Individual 1 2 3 4 Total
Original income x 10 20 30 40 100
Tax liability (T) 6 9 12 15 42
Benefit level (B) 21 14 7 0 42
Post-benefit income 31 34 37 40 142
Final income 25 25 25 25 100

Source: Lambert (2001, p. 278, table 11.1).

and, subsequently, for the case with multiple taxes and transfers. Suppose we observe
that postfiscal income inequality is lower than prefiscal income inequality. Can we re-
late this finding to the characteristics of specific taxes and transfers in terms of indica-
tors of progressivity and size? As demonstrated in the following section, once we leave
the world of a single fiscal intervention, the relationship between inequality outcomes
and the size and progressivity' of fiscal interventions is complex and at times counter-
intuitive. In particular, the relative size and progressivity of a fiscal intervention by itself
can no longer tell us if inequality would be higher or lower without it. We will show that,
under certain conditions, a fiscal system that includes a regressive tax can be more
equalizing than a system that excludes it."” In the same vein, a fiscal system that includes
a progressive transfer can be less equalizing than a system that excludes it.

The so-called Lambert’s conundrum helps to illustrate this point in the case of a
regressive tax.!® Table 2-7 shows that “taxes may be regressive in their effect on origi-
nal income . .. and yet the net system may exhibit more progressivity” than the pro-
gressive benefits alone.!” The R-S index for taxes in this example is equal to —0.0517,
highlighting their regressivity.?® Yet, the R-S index for the net fiscal system is 0.25,
higher than the R-S index for benefits equal to 0.1972. If taxes are regressive in relation
to the original income,” but progressive with respect to the less unequally distributed
post-transfers (and subsidies) income, regressive taxes exert an equalizing effect over
and above the effect of progressive transfers.?

16 Using, for example, the Kakwani index of progressivity.

17See also Lambert (2001, p. 278), for the same conclusion.

8 Lambert (2001, p. 278).

1 Lambert (2001, p. 278).

20Since there is no reranking, the R-S index equals the difference between the Ginis before and
after the fiscal intervention.

“'Note that original income is in fact the “tax base” in this example.

22Note that Lambert uses the terms “progressive” and “regressive” in a way that differs from that of
other authors in the theoretical and empirical incidence analysis literature. Thus, he calls transfers
that are equalizing “regressive.” See definitions in earlier chapters of his book (2001).
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Note that Lambert’s conundrum is not equivalent to the well-known (and fre-
quently repeated) result that efficient regressive taxes can be fine as long as the net
fiscal system is equalizing when combined with transfers.?> The surprising aspect of
Lambert’s conundrum is that a net fiscal system with a regressive tax (in relation to
prefiscal income) can be more equalizing than without the tax.**

The implications of Lambert’s conundrum for real fiscal systems are quite pro-
found. In order to determine whether a particular intervention (or a particular policy
change) is inequality-increasing or inequality-reducing—and by how much—one must
resort to numerical calculations that include the whole system. As Lambert mentions,
his example is “not altogether farfetched.”® For example, two renowned studies in the
1980s found this type of result for the United States and the United Kingdom.?® More-
over, two recent studies for Chile found that although the value-added tax (VAT) is
regressive, it is equalizing.”” The conundrum, however, can occur with transfers as
well: a transfer may be progressive but unequalizing, as was the case for contribu-
tory pensions in the CEQ Assessment for Colombia.?® In this analysis, the Kakwani
index for contributory pensions was positive but unequalizing in the sense that the
reduction in inequality would have been higher without the contributory pensions
(and the rest of the fiscal interventions) in place.

Estimating the sign and order of magnitude of the contribution of a particular in-
tervention to the change in inequality will depend on the particular question one is

2 As Higgins and Lustig (2016, p. 63) mention, “Efficient taxes that fall disproportionately on the
poor, such as a no-exemption value-added tax, are often justified with the argument that ‘spend-
ing instruments are available that are better targeted to the pursuit of equity concerns’ (Keen and
Lockwood, 2010, p. 141).” Similarly, Engel, Galetovic, and Raddatz (1999, p. 186) assert that “it is
quite obvious that the disadvantages of a proportional tax are moderated by adequate targeting”
of transfers, because “what the poor individual pays in taxes is returned to her.” Ebrill, Keen, and
Summers (2001, p. 105) argue that “a regressive tax might conceivably be the best way to finance
pro-poor expenditures, with the net effect being to relieve poverty.”

241t can also be shown that if there is reranking (a pervasive feature of net tax systems in the real
world), making a tax (or a transfer) more progressive can increase post-tax and transfer inequality.
In Lambert’s example, not only do regressive taxes enhance the equalizing effect of transfers, but
making taxes more progressive (that is, more disproportional in the Kakwani sense) would result
in higher inequality. Any additional change (toward more progressivity) in taxes or transfers would
just cause reranking and an increase in inequality.

% Lambert (2001, p. 278).

*6See O’Higgins and Ruggles (1981) for the United Kingdom and Ruggles and O’Higgins (1981)
for the United States.

¥7See Martinez-Aguilar and others (2022) (chapter 13 in this Volume) and Engel, Galetovic, and
Raddatz (1999). Although Engel and his coauthors were not aware of this characteristic of the
Chilean system when they published their article, in a recent interaction, Engel concluded that
the Chilean system featured regressive albeit equalizing indirect taxes.

28 Lustig and Melendez (2016).
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interested in. For example, if one is interested in answering the question “What if we
remove or introduce a particular intervention?,” one should estimate the “marginal”
contribution by taking the difference in the indicators of interest (for example, the Gini
coeflicient) that would prevail with and without the specific intervention.” Another
possibility is to view the “without” case as substituting a tax or transfer with an alter-
native tax or transfer that is distribution- or poverty-neutral (but it cannot be both since
each would imply a different “counterfactual”).

Note, however, that the sum of all the marginal contributions will not equal the
total redistributive effect (except by a fluke)*” because there is path dependency in how
interventions affect the net fiscal system and the marginal effect.” Essentially, the path
in which the fiscal intervention of interest is introduced last is just one of the possible
paths. To obtain the average contribution of a specific intervention, one would need to
consider all the possible (and institutionally valid) paths and use an appropriate for-
mula to average them. One commonly used approach is to calculate the Shapley value.
The Shapley value fulfills the efficiency property: that is, the sum of all the individual
contributions is equal to the total effect.* Moreover, if some particular paths are irrel-
evant, the Shapley formula can be modified to exclude them (without losing the efhi-
ciency property introduced earlier). We shall return to the Shapley value and its use in
appendix 2A.3

In the following section, we first turn to deriving the conditions that ensure that a
net fiscal system is equalizing. Next, we derive the conditions that must prevail in order
for the marginal contribution of a tax or a transfer to be equalizing. As mentioned
earlier, we first derive the conditions for the simple one tax-one transfer case and, sub-
sequently, for the case with multiple taxes and transfers.

2.1 Equalizing, Neutral, and Unequalizing Net Fiscal Systems

The next two subsections discuss the conditions for a net system to have an equalizing
marginal effect. We begin with the simple case of one tax and one transfer, and then
we extend it to the case of a system with multiple taxes and transfers.

2The same applies to poverty indicators or any other indicator of interest.

3This is also the case for the vertical equity and reranking components of redistributive
effect.

3'Note that here we use the terms “marginal contribution” and “marginal effect” interchangeably.
32See the discussion of path dependency in chapter 7 of Duclos and Araar (2007). See also Bibi
and Duclos (2010).

33 For a review of the decomposition techniques in economics, see Fortin and others (2011). For a
review of the Shapley decomposition, see also Shorrocks (2013).
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2.1.1 Conditions for the One Tax-One Transfer Case

As shown by Lambert,** the redistributive effect (measured by the change in Gini co-
efficients) is equal to the weighted sum of the redistributive effect of taxes and
transfers:

_ 1=l +1+b)pks

~ RS
(2-12) % I—g+b

where [1%5, [15S, and p&S are the Reynolds-Smolensky indices for the net fiscal system,
taxes, and benefits, respectively; and g and b are the total tax and benefit ratios—that
is, total taxes and total benefits divided by total prefiscal (original) income, respec-
tively.” There are two features to note. First, the weights sum to more than unity so
the redistributive effect is not a weighted average. This fact is not innocuous: it lies
at the heart of Lambert’s conundrum. Second, recall that in the absence of rerank-
ing, the Reynolds-Smolensky index is identical to the redistributive effect measured
as the difference between the Gini coeflicients. As we will see later in chapter 3 of this
Volume, if there is reranking, equation 2-12 will no longer be equal to the redistribu-
tive effect.

Using equation 2-12, we can derive the general condition for the case in which the
combination of one tax and one transfer (that is, the net fiscal system) is equalizing,
neutral, or unequalizing. As noted, when there is no reranking, [1§’ is equal to the
change in the Gini coeflicient (that is, Gy— Gx_ 1, p). If Gxy— Gx_1,5>0, the net fiscal
system is equalizing, which simply means that equation 2-12 must be positive. Since
the denominator is positive by definition, the condition implies that the numerator
has to be positive. In other words,

_ 0= +(1+b)ps°

(2-13) I >0 (1-g)IE+0+b)pkS>0
1-g+b
(214) eI >0 s
(1-g)
(2-15) =31k >—@p§,
(g)

where [1X and p§ are the Kakwani index of the tax and transfer, respectively,and 1— g
is positive.
Therefore, we can state the following conditions:

*Lambert (2001, p. 277, equation 11.29).

51t is important to note that the tax relative sizes or ratios have to be those that are calculated in
the actual data of the fiscal incidence analysis, which are not necessarily equal to the ratios of
taxes or transfers to GDP obtained from administrative accounts.
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Condition 2-16:
If and only if

15 >_ﬂp§s (} or p&s >_11_T<§H¥s)’ or

1-g
(b) [ (&) )
HK>__ K,Or K>__ K,
T ) Ps Ps k) T
the net fiscal system reduces inequality.
Condition 2-17:
If and only if
1+b 1-
1% :_—1—g P (, or pfs =——1+‘§ H?S), or
() ( (&) j
[IE ==L pK| or pk = — 22 [IK|,
T () Pz Pz b)

the net fiscal system leaves inequality unchanged.

Condition 2-18:
If and only if
1+b 1-
I <—§P§S ( or pg <—ﬁn¥s} or

ko B « k —._ &) mx
ITf < (g)PB(>0rPB < ) T}

the net fiscal system increases inequality.

As shown in table 2-8, a system that combines a regressive tax with a regressive or

neutral transfer or a neutral tax with a regressive transfer can never be equalizing. A

system that combines a progressive tax with a neutral or progressive transfer or a neu-

tral tax with a progressive transfer is always equalizing. Combining a neutral tax and

a neutral transfer leaves inequality unchanged. A regressive tax combined with a pro-

gressive transfer or a progressive tax combined with a regressive transfer can be equal-

izing if and only if condition 2-16 holds.

2.1.2 Conditions for the Multiple Taxes and Transfers Case

Let’s assume there are n taxes and m transfers in a fiscal system. Equation 2-12 can be

written as

1= g + Z;n:l(l +b; )ngs
1_2?:1&"‘2}7:1% .

(2-19) b=
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TABLE 2-8
Net Fiscal System: Conditions for the One Tax-One Transfer Case

Transfer
Regressive pX <0 Neutral p§ =0 Progressive pX >0
Tax  Regressive [I¥ <0  Always Always Equalizing if and only
unequalizing unequalizing if condition 2-16 holds
Neutral JI¥ =0 Always No change in Always equalizing
unequalizing equality
Progressive [[¥ >0 Equalizingifand  Always equalizing Always equalizing
only if condition
2-16 holds

The condition for the net system to be equalizing is that the Reynolds-Smolensky index
for the net fiscal system should be higher than zero—that is,

(2-20) [1% >0,

that is,

30 (- g )T + 37, (1+b)pfs

&2 YRR VA,
assuming, of course, that the denominator is positive,
(2220) > (1—g,->H§S>—§lu+bj>p§f,
or equivalently,
(2-22b) & ilg,- 15 >~ il b; i

i= j=

Therefore, we can state the following conditions:

Condition 2-23:
If and only if

Z(l—gi)H%S>—Z(1+bj)P§f> or ZgiH§>—2bjP§j>
i=1 j=1 i=1 j=1
the net fiscal system reduces inequality.

Condition 2-24:
If and only if

Y=g =3 +b)pf, or X glIlf=-2bpf,
i=1 j=1 i=1 j=1

the net fiscal system leaves inequality unchanged.
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Condition 2-25:
If and only if

M=

1

(- g <= X (+b)pfs, or YgTIf < Xb;pk,
1 j=1 i=1 j=1

the net fiscal system increases inequality.

2.2 Equalizing, Neutral, and Unequalizing Taxes or Transfers

Whereas the previous section looked at the net system and provided conditions for the
whole system to be equalizing, this section focuses on only one tax or only one trans-
fer in the system. The question is whether that specific component leads to a more equal-
izing total system. The first case is a simple system with only one transfer (or one tax)
in place and determines the conditions for the addition of a tax (or a transfer) to make
the system more equal. In the following subsection, a more general case with multiple
taxes and transfer is analyzed.

2.2.1 Conditions for the One Tax-One Transfer Case

In a scenario where there is one tax and one transfer, conditions to assess whether add-
ing a regressive (or progressive) transfer or tax exerts an unequalizing (or equalizing)
effect do not necessarily hold as described in section 1 on “The Fiscal System and In-
come Redistribution: The Case of a Single Tax or a Single Transfer,” and introducing
these interventions could even derive nonintuitive results. For example, adding a re-
gressive transfer to a regressive tax could result in a more equal system or adding a
progressive transfer to a progressive tax could decrease equality. The toy examples in
tables 2-9 and 2-10 illustrate the two nonintuitive cases just mentioned.*

The main factor in these nonintuitive examples is that progressivity is (usually)
calculated with respect to the original income, and it is perfectly possible for a trans-
fer (for example) to be progressive with respect to the original income yet regressive
with respect to the “original income plus tax.” Such a transfer, therefore, would decrease
equality if it were added to this system. Given these results, we derive the conditions
under which the marginal contribution of a single tax or benefit can be unequalizing,
neutral, or equalizing.

Is the marginal contribution of a single tax equalizing?

This section addresses the question of whether a tax is equalizing, unequalizing,
or neutral, and if it is equalizing or unequalizing, by how much. To answer the ques-
tion of whether the tax exerts an equalizing or unequalizing force over and above the

3¢1n the toy examples, we assume that the tax and transfer ratios are equal. (It would be very easy
to show that the results occur when the ratios are not equal so we chose the “most difficult”
assumption.)
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TABLE 2-9
Toy Example: Adding a Regressive Transfer to a Regressive Tax Can Exert an
Equalizing Effect

Individual 1 2 3 4 Total Gini
Original income 10.00  20.00 30.00 40.00 100.00 0.2500
Tax (regressive) 9.00 10.00 2.00 0.00 21.00 n.c.
Original income minus tax 1.00 10.00 28.00 40.00 79.00 0.4272
Benefit (regressive) 0.30 350 700 1020  21.00 n.c

Original income plus benefit 1030 2350 3700 50.20 121.00  0.2752
Original income minus tax 1.30 1350 3500 50.20 100.00 0.4205
plus benefit

n.c.=Not calculated.

TABLE 2-10
Toy Example: Adding a Progressive Transfer to a Progressive Tax Can Exert an
Unequalizing Effect

Individual 1 2 3 4 Total Gini
Original income 10.00  20.00 30.00 40.00 100.00 0.2500
Tax (progressive) 0.00 1.55 3.10 4.65 9.30 n.c.
Original income minus tax 10.00 1845 2690  35.35 90.70 0.2329
Benefit (progressive) 1.00 1.80 2.80 3.70 9.30 n.c

Original income plus benefit  11.00  21.80 32.80 4370  109.30 0.2495
Original income minus tax 11.00  20.25 2970  39.05 100.00 0.2340
plus benefit

n.c.=Not calculated.

one prevailing in the system without the tax, we must assess whether the marginal con-
tribution of the tax is positive or negative.

Before continuing, it should be noted that there are three instances in which the
word “marginal” is used in incidence analysis:*’

1. The marginal contribution or effect of a fiscal intervention (or of a change in a par-
ticular intervention): this is the subject of this section of the chapter. It is calculated
as the difference between the indicator of choice (for example, the Gini) without the
intervention of interest (or the change in the intervention of interest) and with the in-
tervention. So, for example, if we are interested in the marginal contribution of direct

7 For an extensive review of the literature on analyzing the concept of tax incidence, see Fuller-
ton and Metcalf (2002).
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taxes when going from Market Income to Disposable Income, we take the differ-
ence of, for example, the Gini without direct taxes and the Gini of Disposable In-
come (which includes the effect of direct taxes).

2. The derivative of the marginal contribution with respect to progressivity or size of
the intervention: this is, so to speak, the marginal effect of progressivity or size on
the marginal contribution. In the case of the derivative with respect to the relative
size, this is also known as the marginal incidence for the intensive margin.

Both of the above definitions assume that the behavior of individuals is unchanged
and unaffected by changes in the taxes or transfers.

3. The extensive margin is the last instance for the application of the phrase “margin.”
To calculate the extensive margin, one needs to estimate the predicted expansion
in, for example, users of a service or beneficiaries of a cash transfer or payers of a
tax, when the size of the intervention is increased. Researchers have followed dif-
ferent approaches in calculating this type of marginal effect.

One way to estimate the effect of an expansion on the extensive margin is by com-
paring results of average incidence analyses over time. For example, in Mexico, Lopez-
Calva and others (f2018) found that concentration curves for tertiary education moved
conspicuously toward the diagonal from 1992 to 2010; that is, the extensive margin was
progressive. Because of identification problems, care must be taken not to ascribe a
causal effect from the expansion of tertiary education to the fact that the extensive
margin is progressive. However, one can argue that more spending has probably had
something to do with the progressive extensive margin.

As shown by Lambert,*® the general condition for the tax to be equalizing (when
it is added to a system with a benefit in place) is derived from the following inequality:

(2-26) I > pf.

Substituting the expression in equation 2-12 for the left-hand side gives

-NE 400

2-27

( ) 1-g+b B

(2-28) =3 >——1g pks
b

2-29 K>_———pk

( ) < IIF > l+pr

*$Lambert (2001, p. 278).
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Therefore, we can state:

Condition 2-30:
If and only if

e >_Lp§s [’ or piS >_1__gH¥s} or
1-g 8

b 1+b
1> p ( or pX> —7H¥),

adding the tax reduces inequality. This is exactly the condition derived by
Lambert.*

Condition 2-31:

If and only if
rw8=——§—p§[gn,g5=-51§rwﬂ,or
1-g g
b 1+b
M =2 o5 - orpf =011,

adding the tax leaves inequality unchanged.

Condition 2-32:

If and only if
[158 <— —(l(g) )pgs (, or pS<— 1=¢ grﬁs}or
-8 4
b) (1+b)
K.__\9) kg K__\UtT0) e
m<(me(m%< w)H}

adding the tax increases inequality.

From conditions 2-30, 2-31, and 2-32, we can immediately derive some conclusions,
summarized in table 2-11. As expected, adding a regressive tax to a system with a re-
gressive transfer can never be less unequalizing. Similarly, adding a progressive tax to a
progressive transfer is always more equalizing. However, the unexpected result—which
goes back to Lambert’s conundrum—is that adding a regressive tax to a system with a
progressive transfer can be more equalizing if and only if condition 2-30 holds. Note that
all of the inequality comparisons are made with respect to a system without the tax (that

3 Lambert (2001, p. 278, equation 11.30).
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TABLE 2-11
Marginal Contribution of a Tax

System with a transfer that is

Regressive p¥ <0 Neutral pf =0 Progressive p§ >0

Addinga  Regressive [I¥ <0  Always more Always More equalizing
tax that is unequalizing unequalizing only if condition
2-30 holds
Neutral [If = Always more No change in Always more
unequalizing inequality equalizing
Progressive [I¥ >0 More equalizing ~ Always Always more
only if condition  equalizing equalizing
2-30 holds

is, a system that has only a transfer in place). The other example of a nonintuitive result
is that a neutral tax is unequalizing when it is added to a progressive tax. To under-
stand the logic behind these cases, note that the progressivity is calculated with respect
to the original income (without any tax or transfer), whereas for a tax to be equalizing
when it is added to a system that has a transfer in place, it has to be progressive with re-
spect to the “original income plus transfer.”

Is the marginal contribution of a single transfer equalizing?

Adding a transfer to a system that has a tax in place is equalizing if
(2-33) T2 > TT%S.

Substituting for the left-hand side and rearranging the preceding inequality we have

(2-34) eIIF < (l%b) pks
(2-35) T8 <%p§-

Therefore, we can state the following conditions.

Condition 2-36:
If and only if

M8 <2 o orpl > —TI|, or T <28 pf | or pff >~ TIf |
b 1+b g 1-¢

does adding the transfer reduce inequality.
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TABLE 2-12
Marginal Contribution of a Transfer

Adding a transfer that is

Regressive p§ <0 Neutral pX =0 Progressive pX >0

A system  Regressive [[¥ <0  Less unequalizingif = Always less Always less
with a tax and only if condi- unequalizing unequalizing
that is tion 2-36 holds
Neutral J[I¥ = Always No changein  Always equalizing
unequalizing equality
Progressive [IX >0 Always less Always less More equalizing
equalizing equalizing if and only if
condition 2-36
holds

Condition 2-37:
If and only if

1+b b
i =150 sl orprs =TI, or TTE =128 pK Jorpf =5 £ x|,
b 1+b g -

does adding the transfer leave inequality unchanged.

Condition 2-38:
If and only if

I > bpﬁs ,orp§S<LH¥S, or TI§>—2pk|, orpf < g HK,
b 1+b
does adding the transfer increase inequality.

Some conclusions can be immediately derived from conditions 2-36 through 2-38.
Adding a progressive transfer to a system with a regressive tax always reduces inequality.
Similarly, adding a regressive transfer to a system with a progressive tax increases in-
equality. However, somewhat counterintuitively, adding a regressive transfer to a system
with a regressive tax does not always increase inequality (see the toy example in table 2-9).
Similarly, adding a progressive transfer to a system with a progressive tax does not al-
ways increase equality (see the toy example in table 2-10). These two results (as shown in
table 2-12) are essentially similar to Lambert’s conundrum discussed earlier. Note that
when comparing the change in equality, the reference point is the system with only a tax
and without any transfer and not the original distribution of income.
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2.2.2 Conditions for the Multiple Taxes and Transfers Case

This section generalizes the preceding discussion for a system with only one tax and
one transfer. In the following subsections, we focus on the conditions for a tax or trans-
fer to have an equalizing marginal contribution in a system with multiple other taxes
and transfers.

In the presence of multiple taxes and transfers, is the marginal contribution

of a tax equalizing?

Assuming no reranking, for a tax to be equalizing (if it is added to a system with
other taxes and transfers in place), the following inequality has to hold:

(2-39) T > TI%,

In other words, the redistributive effect is larger with the tax of interest than without it.

The element on the right-hand side shows the change in the Gini coefficient (from
prefiscal to postfiscal income) when all taxes and transfers other than tax T} are in place.
Without loss of generality and for simplicity, we will set k=1. Using equation 2-13, we have

Z7=1(1—gi HRS"'Z? 1(1+bj)p§j5 >2?:2(1_&)1—[%8+ZT=1(1+bj)p§js
1 21 1g1+z] 1Y) 1_2?=2gi+221:1b]

The analysis goes similarly. After some rearranging, we have

(2-40a) ¥S>( —& j 2?:2(1—&»)1_[%5+2;f':1(1+bj)p§/§ |
A -2, 8+ 2 b

or equivalently,

(2-40b) K>—
1- 2i=2gi+2]‘=1 J

Therefore, for T; to be equalizing when (n—1) taxes and m benefits are already in

place, the following conditions apply:

Condition 2-41:
If and only if

BN LR,
g 1—2?=2gi+ 2

K 21 2g1HK+2] 1 ]
! 1- Zi:zgi+2j:1b; ,

then adding T| reduces the inequality.
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Condition 2-42:
If and only if

" (1- RS 4§ RS
H¥f=( —& j 2, gi)ln_[T,. +zj;1(1+bj)p3j Cor
=& 1—2i:28i+2j:1bj

Z, 2&IIE+27 bip
N Zi:2gi+2j:ll

then adding T, increases the inequality.

K
T1<

Condition 2-43:
If and only if

( = ] S0 e S, (rboly )
1-g, 1—2?=2gi+2’}1=1bj
K__ X 2ngK+21 1Y% P
T = >
1->7 2g1+21 19

then adding T, does not change the inequality.

In the presence of multiple taxes and transfers, is the marginal contribution of a
transfer equalizing?

Assuming no reranking, the following inequality should hold:
(2.44) T18 > T1555,.

Assuming k=1 and substituting for both sides of the inequality, we have

27:1 (1 - gi)H%S + 2T=1 (1 +bj )pgjs > 2?=1 (1 _gi)HRS + 2@ 2 (1+ bj )ngs

1_2?:1gi+ z;ylzlbj 1- Z 1g1+2] 2Yj
After some rearranging, we have
Y A=g)IIFE+X",A+b)pg
(2.45a) p§15>( b ] =1 g j=2 i)PB; ’
1+b1 1- zz 1&"‘2] 2Yj

or equivalently,

2 &l +3,0p
1- Zl lgl+2] 2] '

Therefore, for B, to be equalizing when » taxes and (m —1) benefits are already in

(2-45b) P >[

place, the following conditions apply:
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Condition 2-46:
If and only if

pRS>[ b, J (1= g)ITE + 37, 1+ ) pfy
B,

n m » Or
1+b, l—zizlgi+2j:2bj
(X g T3 b ok
pB] > n m >
ISP +2j:2bj
then adding B, reduces inequality.
Condition 2-47:
If and only if
= [ b J Zrzl(l_gi)nﬁs+27:2(1+b1)p§js or
he 1+ 1_2?:1&""2?:21%
K
Py = X gl +X,bp ;
1 1_Zi:1gi+2]‘:2 i
then adding B, does not change inequality.
Condition 2-48:
If and only if
b | 2 (- + X7, 1+ b)) piff
PR <| — ’ ! 0, or
' 1+b 1‘2?:1&’:‘"’2;":210]‘
o Y&l +27,bp )

-2 g+X7,
then adding B, increases inequality.

Table 2-13 presents the marginal contributions for broad categories of fiscal inter-
ventions for eight countries for which CEQ Assessments were performed. The redis-
tributive effect shown here is from Market Income to Final Income, which includes the
monetized value of transfers in kind in the form of public spending on education and
health.** The main results can be summarized as follows. Direct taxes and transfers as
well as indirect subsidies are equalizing in all countries. Indirect taxes are equalizing
in four countries: Brazil, Chile, Sri Lanka, and South Africa. Given that indirect taxes

“0For the definitions of income concepts and how they are calculated, see chapter 1 by Lustig and
Higgins (2022) in this Volume.
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ANALYTIC FOUNDATIONS AND REDISTRIBUTIVE IMPACT

are regressive in all countries, these four countries display a (Lambert) conundrum in
which a regressive tax is equalizing and the fiscal system would be more unequal in
the absence of it. Lambert’s conundrum, thus, is much more common than one might
anticipate. Education and health spending are always equalizing except for health
spending in Jordan. In Jordan, health spending is progressive but unequalizing, dem-
onstrating another example of the conundrum.

2.3 The Derivative of Marginal Contribution with Respect to
Progressivity and Size

Section 2.2 showed the conditions that must prevail for the marginal contribution of a tax
or a transfer to be equalizing, neutral, or unequalizing. How will the marginal contribu-
tion of a particular tax or transfer be affected if its progressivity or size is changed? This is
arelevant question in terms of policymaking, especially in the realistic context where lead-
ers want to adjust the progressivity or relative size of an existing intervention given a pre-
existing fiscal system—for example, making cash transfers more progressive or increasing
the level of collection of a VAT or, more generally, expanding any pilot program.

This question can be answered by taking the derivative of the particular tax or
transfer of interest with respect to progressivity and size. The reader should bear in
mind that while the derivative yields the marginal effect of changing the progressivity
or size of a particular intervention, the word “marginal” in this context does not have
the same meaning or interpretation as it does when one is talking about marginal con-
tributions in a joint distribution. The marginal contribution or effect in the latter
sense was discussed previously throughout this chapter. This section presents the con-
ditions for the marginal effect in the “partial derivative sense.”

2.3.1 The Derivatives for the Case of a Marginal Change in Taxes

We will define M, as the marginal contribution of tax T,. The marginal contribution
of a tax (T;=T, is chosen without loss of generality) in the case of multiple taxes and
benefits is defined as follows:

My =Gy, — Gy,

or

(2-49a) M;=G

1 X=X, T+, B _GX_Z?:lTiJrz;‘n:lBj

:(GX_ GX*Z?:1Ti+Z?:1Bj )_ (GX_ GX*ZLZT""'Z;LIBJ )

H RS _ H RS
X=X T+X7 B X=X, T+ X7 B;
Assuming no—reranking

Y &E+ 327 bips X, &Il + X7 bip

1- zzlzlgi+z;'n:1bj 1_2?:2gi+2;'n:1bj ’
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or

gl[(l P 2g1+2] 11) it (21 ZngK+ZJ 19iP )J
(1_27=1gi+2j=1 j)(1_2i=2gi+21=1 j) ‘

What are the derivatives of the marginal contribution of a tax with respect to its pro-

(2.49b) =

gressivity and size? Manipulating equation 2-49b, we obtain*!

oMy, &

(2.50) =
ol 1-37, &+X7, b,

Note that the derivative 2-50 is always positive given the usual assumption about the
total size of taxes and transfers—that is,

l—igi+ ibj>0.

i=1 j=1

The following shows the derivative of the marginal effect with respect to the size of a tax:

Mn_[ Tl( “XL gL, 1)} - 1)(2 L&+ 27,0 )J
9% (1_2;;1g,.+2j:1 b)

_[ Tl( “XLsit X Jﬂ (2, &I+ X0, bp )]

) (-3 g +3rb)

(2-51)

To sign derivative 2-51, please note that it is equal to*?
K RS
_ HTI + HX—Z?:sz +X71 B;
- n m
1-20.8 +2j:1bj

Since the denominator is always positive, the sign depends only on the numerator,
which is the Kakwani index of tax (II%) and the R-S index of the net system with
T, ( RS ST+ ); that is, the following condition ensures the derivative is positive:

Condition MT1:
K < _TIRS
HT‘ > HX—Z?:lTi‘*'zz'n:lBj'

Table 2-14 shows what the ultimate sign will be. Here the assumption is that there
is no reranking, so the R-S index being positive is equivalent to the fiscal system being
equalizing.

“Here we hold the relative size of T, and everything else constant.

“2Here we hold the progressivity of T, and everything else constant.
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TABLE 2-14
The Sign of the Derivative of a Tax’s Marginal Contribution with Respect to Its Relative Size

The tax of interest: T,

Regressive Neutral Progressive
£<o0 1% =0 I >0
The whole Unequalizing Negative (more Negative (more Positive (less
system RS . . <0 unequalizing) unequalizing)  unequalizing), if
(including T)) X-Zi T+2jn B and only if condition
g1 Y
MT1 holds
Neutral Negative (more Zero Positive (more
BS o pagm g =0 unequalizing) equalizing)
—2i=1 li+ 25, Bj
Equalizing Positive (more Positive (more  Positive (more
RS . >0 equalizing),ifand equalizing) equalizing)
X Zina T+ 2je,B; only if condition
MT1 holds

The following expression shows that when the marginal effect of progressivity on
the marginal contribution of a tax is more than its relative size,

oM, _ oM,
ATk

= & > Tl( SR 11) (zl 1&I1E+ 26 )
1—2?:1gi+2;n:1bj (1 2 1g:+21 1 1)

21 lgIHKJ'-Z] 1]
1 21 1g1+2] 1%j

(2-53) Sa>E+1 s ros s

(2-52)

<:>g1>H7’fl+

Formula 2-52 for the simple case of one tax and one transfer is

SUE+bPE i

_ _ RS RS _
Mr=Gy5—Gx_ 143 = X-T+B ~ PB; =

— a
Assuming no reranking 1 g + b

The derivatives with respect to progressivity and size are shown as follows:

oMy __ g
al¥ 1-g+b
and
M, [EQ-g+b)|+[gTTK +bpk| TIF +T1E 1.
g (1-g+b) 1-g+b




100

ALT ENAMI, NORA LUSTIG, AND RODRIGO ARANDA

The following (i.e., equation 2-53a) shows the condition under which the deriva-
tive of the marginal contribution of a tax with respect to its progressivity would be
greater than the derivative with respect to its size:

oM, _OM,
alf¥  dg
g >[H¥(1—g+b)]+[gl'[¥+bp§]
l1-g+b (1-g+b)?
(2-53a) o g>IIF +11E g

(=

2.3.2 The Derivatives for the Case of a Marginal Change in Transfers

The marginal contribution My, of a transfer B; (B,=B, is chosen without the loss of
generality) in the case of multiple taxes and benefits can be similarly written in this

format as
]VIB1 = GN\BI —-Gy»
or
MBI:GX_Z?:lTﬁz;n:z Bj GX ST +2 B
=(Gx _foz;;mz;":lzsj )_(GX _GX—Z?:1E+2§”:28,-)
— RS _TIRS
oot HX—Z?:ﬂ}JrEj'":lBj HX—ZZ‘=1Tx+ZT:sz
Assuming no reranking
K K
_21 1ng +2] 1 ] 21 lg,H +Z] 2 ]
1_2i=1gi+z]’=1bj 1-30 g+ zj:Z j
or
n m K K
(2-54) b1|:(1_2i=1gi+2j=2bj)p31_(21 & I +2] 29 P ):|

( Z 1&"‘21 1])( zlegi"‘z';:zbf)

The derivatives with respect to progressivity and size are expressed in equa-
tions 2-55 and 2-56, respectively. The derivative with respect to progressivity is 