Chapter 1

THE CEQ ASSESSMENT
Measuring the Impact of Fiscal Policy
on Inequality and Poverty
Nora Lustig and Sean Higgins

A

s stated in the introduction, the purpose of this Handbook is to present a
step-by-step guide to applying the incidence analysis 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 inequality 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?1
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?
The Handbook has been written to guide researchers and policy analysts in the
completion of the CEQ Master Workbook (MWB) (available only in the Handbook’s
online Part IV), a spreadsheet file that contains all the information used in a CEQ
Assessment. The CEQ Stata Package (which can be installed directly through Stata)
Throughout this Handbook, “fiscal policy,” “fiscal instruments,” “taxes and government spending,” “revenue collection and government spending,” “taxes and transfers,” “taxes and benefits,”
and the “net fiscal system” are used interchangeably.
1

3

01-3220-4-ch01.indd 3

9/19/18 12:44 PM

4

N o ra L u sti g an d S e an H i g g ins

includes a suite of user-written Stata commands that automatically produces and fills
out the results section of the CEQ Master Workbook.2 However, the Handbook can
also be used as a stand-a lone document for t hose interested in 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 redistributive 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 formulation is presented in detail in chapters 2 and 3 in this Handbook). 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, t here is a section dedicated to discussing how contributory 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. Instructions for the implementation of a CEQ
Assessment in practice are in the chapters in part II in this Handbook. Part III includes applications of the CEQ Assessment tool to specific countries and a cross-
country comparison. Part IV, “The CEQ Assessment Tools,” available online only,
contains the CEQ Master Workbook (MWB) (a blank version), a completed CEQ MWB
for Mexico as an example, an example of “do files” in Stata for constructing the income
concepts with information from Mexico, and the CEQ Stata Package with user-written
software to complete the results section of the CEQ MWB. It also 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.

1 The Theory of Fiscal Redistribution: Key Analytical Insights
In this Handbook, “fiscal redistribution” refers to the process by which the state collects revenues from individuals and households (primarily through taxes) and spends
these revenues on benefits (for example, cash transfers, price subsidies, and in-k ind
benefits such as education and health) intended for specific individuals and households.
In so d
 oing, the state changes the postfiscal income distribution and poverty rates that
would have prevailed in the absence of fiscal policy. Because of behavioral responses
Higgins, Aranda, and Li (2018). In Part IV of the Handbook, available only online at www.ceq
institute.org. Descriptions of how to use the CEQ Stata Package are in Higgins (2018) (chapter 8 in
this Handbook) and Aranda and Ratzlaff (2018) (chapter 9 in this Handbook).
2
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and general equilibrium effects, fiscal policy can also change the prefiscal income distribution 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
important to note that the analytical insights presented h
 ere and in chapters 2 (Enami,
Lustig, and Aranda), 3 (Enami), 4 (Higgins and Lustig), and 5 (Enami) apply to fiscally induced income red istribution regardless of the method used to estimate its
extent. That is, regardless of whether fiscal red istribution is calculated using run-
of-t he-mill fiscal incidence analysis, microsimulation methods, or partial or general
equilibrium modeling, the theoretical results discussed below and in the next four
chapters 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 and subsidizing corporations also have redistributive effects, t hese forms of revenue collection and spending are not considered in the CEQ Assessment tool (at least,
not for the moment).
In order 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—what we in CEQ call “Market Income” or “Market
Income plus Pensions,” depending on the treatment of contributory pensions—and a
postfiscal income concept—that is, income a fter taxes net of transfers. The construction of postfiscal income refers to the method of allocating the burden of taxes and the
benefits of government spending to households. For example, Disposable Income is
constructed by subtracting direct personal income taxes and adding cash transfers to
a household’s Market Income. Although this procedure may sound very simple,
allocating taxes and transfers to households is among the most—if not the most—
challenging tasks of fiscal incidence analysis. Below we present a brief description of
the fiscal incidence method used in CEQ Assessments. Part II in this Handbook is devoted to explaining the approaches to be followed in practice.

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.3 Lambert shows that the redistributive effect 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
3
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income and Market Income; and the weights are equal to the ratios of taxes and benefits divided by total prefiscal (market) income, respectively.4
In mathematical terms:
REN =

(1− g )REt + (1+ b)REB
1− g + b

where REN, REt, and REB 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,
respectively. Actually, Lambert’s formulation measures the redistributive effect with
 ouseholds (that
the Reynolds-Smolensky index,5 which in the absence of reranking of h
is, when h
 ouseholds occupy the same place in the ranking from poorest to richest
whether they are ranked by prefiscal income or by postfiscal income) equals the difference between the prefiscal and postfiscal Gini coefficient.
We w
 ill call this the “fundamental equation of the redistributive effect.”6 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 essential 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 on
the progressivity or regressivity of the intervention vis-à-vis prefiscal income.
From the fundamental equation7 one can formally derive the key condition that
must be fulfilled for a net fiscal system to be equalizing.
REt > −

(1+ b)
REB
(1− g )

This condition shows, for example, how taxes could be unequalizing REt < 0, but that
given the ratios of taxes g and transfers b and the equalizing effect of transfers REB > 0,
See Lambert (2001, equation 11.29, p. 277). This equation can be applied to the so-called S-Gini
f amily o 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.
5
For a definition, see Duclos and Araar (2006) and Enami, Lustig, and Aranda (2018) (chapter 2
in this Handbook).
6
In chapter 2 in this Handbook, 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 Handbook, Ali Enami shows how t hese conditions are affected if
taxes and transfers rerank households.
7
Lambert (2001).
4
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the unequalizing effect of taxes would be more than compensated. While many authors
have already stressed the importance of analyzing the redistributive impact of taxes
and transfers in tandem,8 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
(described below and in chapter 2) to predict whether a tax or a transfer w ill exert an
equalizing effect is wrong. Taxes, for instance, can be regressive according 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
result, which was first identified by Lambert,9 has been largely ignored in applied
fiscal 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-k ind transfers, for example) on the observed
 hether a particular fiscal
result?10 A fundamental question in the policy discussion is w
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 Handbook).11 In a world with more than one fiscal intervention, this one-
to-one relationship between the progressivity of a particular intervention and its effect on inequality breaks down. As Lambert so eloquently demonstrates,12 depending
on certain 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.13
See, for example, Bastagli, Coady, and Gupta (2015, p. 57) and Engel, Galetovi, and Raddatz (1999).
Lambert (1985, 2001).
10
Note that the influence of specific interventions may not be equalizing, even if the overall effect
of the net fiscal system is.
11
The 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).
12
Lambert (2001).
13
See 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 progressive
transfer is unequalizing, see Enami, Lustig, and Aranda (2018) (chapter 2 in this handbook).
8
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Table 1-1
Lambert’s Conundrum

Original income x
Tax liability t(x)
Benefit level b(x)
Post-benefit income
Final income

1

2

3

4

Total

10
6
21
31
25

20
9
14
34
25

30
12
7
37
25

40
15
0
40
25

100
42
42
142
100

Source: Lambert (2001, t able 11.1, p. 278).

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
situation remains intact in the postfiscal situation.
An example borrowed from Lambert helps illustrate this point in the case of a regressive tax (table 1-1).14 The t able shows that “taxes may be regressive in their original
income . . . and yet the net system may exhibit more progressivity” than the progressive benefits alone. The redistributive effect for taxes (leaving out the transfers) in this
example is equal to −0.0517, highlighting their regressivity.15 Yet, the redistributive effect 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-à-vis the original income but progressive
with respect to the less unequally distributed post-transfers income, regressive taxes
exert an equalizing effect over and above the effect of progressive transfers.16
Note that Lambert’s conundrum is not equivalent to the well-k nown result we
mentioned above: that efficient regressive taxes can be fine as long as, when combined
with transfers, the net fiscal system is equalizing.17 The surprising aspect of Lambert’s
conundrum is that a net fiscal system with a regressive tax (vis-à-vis prefiscal income)
Lambert (2001).
Since t here is no reranking, the Reynolds-Smolensky coefficient equals the difference between the
Ginis before and a fter the fiscal intervention.
16
Note 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.
17
As Higgins and Lustig (2016) mention, efficient taxes that fall disproportionately on the poor,
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 expenditures, with the net effect being to relieve poverty.”
14
15

01-3220-4-ch01.indd 8

9/19/18 12:44 PM

CEQ ASSESSMENT: MEAS
 U R I N G T H E I M P A C T O F F I S C A L P O L I C Y

9

is more equalizing than without it.18 The implications of Lambert’s conundrum in real
fiscal systems are quite profound: in order to determine w
 hether 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 w
 hole
19
system. As Lambert mentions, the conundrum is “not altogether farfetched.” Two
renowned studies in the 1980s found this type of result for the United States and
the United Kingdom.20 While it did not make its appearance in a 1990s study for
Chile,21 it did in the 2015 CEQ Assessment for Chile,22 as discussed in chapter 13 in this
Handbook.
The counterintuitive result embedded in Lambert’s conundrum is the consequence
of path dependency: a particular tax can be regressive vis-à-vis Market Income but progressive vis-à-vis the income that would prevail if all the other fiscal interventions w
 ere
already in place.23 As shown in chapter 2, there are other counterintuitive 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 magnitude of a particular tax’s or transfer’s influence on the redistributive effect? Th
 ere are
several ways of calculating the contribution of a particu lar fiscal intervention to
the change in inequality (or poverty). The most commonly used in the literature is
the sequential contribution. The sequential contribution is calculated as the difference
between inequality indicators with fiscal interventions ordered in a path according to
their presumed institutional design.24 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 (market 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 w ill be
It can also be shown that if t here 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 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.
19
Quotations are from Lambert (2001, p. 278).
20
O’Higgins and Ruggles (1981) for the United Kingdom; Ruggles and O’Higgins (1981) for the
United States.
21
Engel, Galetovi, and Raddatz (1999). These authors showed that the Chilean system was equalizing in spite of featuring regressive indirect taxes. They did not discuss whether there was a
“Lambert conundrum.”
22
Martinez-Aguilar and Ortiz-Juarez (2016).
23
See the discussion on path dependency in chapter 7 of Duclos and Araar (2006).
24
OECD (2011) used this method, for example.
18
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difficult 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 derived from access to public education and health serv ices belong? While
for purposes of the CEQ Assessments we define income concepts following a particu
lar accounting framework (more on this below) and place education benefits (together
with health benefits) 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 construction 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
feasible is path dependent: that is, there will be as many contributions as the possibilities to place the tax or the transfer of interest in a sequence. For instance, the contribution of benefits from public education could be calculated by comparing the change
in inequality it induces vis-à-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 c hildren. The size of the contribution of this benefit w
 ill 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 contribution by considering all the possible paths and taking, for example, the so-called
Shapley value (used in game theory)25 or applying methods that combine the sequential and Shapley-value approaches where the latter is applied on the subset of fiscal interventions for which an institutionally defined hierarchical path cannot be determined.26 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 literature is known as the marginal contribution.27 In our context, the marginal contribution 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.28 For exFor an analysis of the Shapley value and its properties, see, for example, Shorrocks (2013).
See, for example, Sastre and Trannoy (2002) and Sastre and Trannoy (2008).
27
The term “marginal” here is not to be confused with the term “marginal” used in defining a
derivative in calculus.
28
The marginal contribution should not be confused with the marginal incidence, the latter being
the incidence of a small change in spending. Note that, b
 ecause of path dependency, adding up the
marginal contributions of each intervention w
 ill not be equal to the total change in inequality.
Clearly, adding up the sequential contributions will not equal the total change in inequality e ither.
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 analyzed here do not have estimates for the latter.
25

26
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ample, the marginal 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).29
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?30 It is important to note as well that the
notion of marginal contribution is general. That is, it can be applied not only to any
inequality indicator but to poverty indicators as well. The basic issue is always the
same: 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 principle: that is, the sum of the marginal contributions of all the taxes and
transfers w
 ill 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 answer as to w
 hether 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 intervention, but B is poorer than A a fter 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 chapter 2, Enami, Lustig, and Aranda reproduce Lambert’s formulation and extend it to the case of multiple taxes and transfers. In chapter 3, Enami shows how
conditions are affected if taxes and transfers rerank h
 ouseholds (when h
 ouseholds
occupy a different spot in the ranking with prefiscal rather than with postfiscal income). It is important to note that if t here 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 transfers 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.
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.
30
Or, equivalently, by replacing the existing tax (transfer) by one that is distributionally neutral.
29
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However, the redistributive effect will be positive and equal to the weighted sum described above, but where REN, REt, and REB are the Reynolds-Smolensky indices 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 progressivity 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 pres
ent an indicator to measure reranking and illustrate with examples from existing CEQ
Assessments. Reranking is interpreted as a measure of fiscally induced horizontal in
equality.31 The more reranking there is, the more horizontal inequity.
It can also be shown that if t here is reranking—which as we say is a pervasive feature of net fiscal systems in the real world—making a tax more progressive (vis-à-vis
Market Income) can result in an increase in postfiscal inequality. Let’s go back to Lambert’s t able 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 transfers, 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 collection 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.32

If t here is reranking, in order to determine w
 hether 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. In particular, one must calculate
the inequality indicator that would prevail with and without the specific intervention
(or policy change).33
Duclos and Araar (2006).
Bastagli, Coady, and Gupta (2015, p. 57).
33
The 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 b
 ecause
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).
31

32
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2 Fiscal Incidence Analysis at a Glance
As stated above, the CEQ Assessment relies on state-of-the art fiscal incidence analysis
to address the following four questions:
1. How much income redistribution and poverty reduction is being accomplished
through fiscal policy?34
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 burden of taxes and who receives the benefits of government spending—in particular, of
social spending—and who are the gainers and losers of particu lar tax reforms or
changes to welfare programs. In practice, fiscal incidence analysis is the method utilized to allocate taxes and public spending to h
 ouseholds so that one can compare incomes before taxes and transfers with incomes a fter them, and calculate the relevant
indicators of prefiscal and postfiscal inequality and poverty, among o
 thers.
Without attempting to provide an exhaustive literature review h
 ere, it is worth
mentioning that the tax incidence literature includes a long list of studies going back
to the m
 iddle of the twentieth c entury—mainly on the US tax system—starting with
the pioneer work of Musgrave and o
 thers (1951) and Musgrave (1959), and the Tax
Foundation (1960); and, subsequently, by Musgrave, Case, and Leonard (1974), Pechman 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).35 These studies, as does our current framework to produce CEQ Assessments,
belong to the so-called accounting approach to fiscal incidence analysis.36 That is, they
As stated at the outset, throughout this Handbook, “fiscal policy,” “fiscal instruments,” “taxes
and government spending,” “revenue collection and government spending,” “taxes and transfers,”
and “taxes and benefits” are used interchangeably.
35
To this early work one should add, for example, Meerman (1979) and Selowsky (1979) who
analyzed the incidence of public spending in Malaysia and Colombia, respectively. The Tax
Foundation (1967) study, actually, looks at both taxes and expenditures. In some tax incidence
work, taxes are measured as taxes net of cash transfers.
36
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 o
 thers (2009); Bastagli, Coady, and Gupta (2015); Bergh
34
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ignore behavioral responses, general equilibrium effects, and intertemporal effects. 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.37 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 h
 ousehold members.38
As Martinez-Vazquez (2008) and this Handbook forcibly argue, from a policy
viewpoint, net fiscal incidence is the relevant equity measure that government authorities 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
Commitment 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 CEQ project has developed, this has changed quite strikingly, as evidenced by the publication of the ten
country studies included in the Applications (part III) of this Handbook as well as
in the following publications: Alam, Inchauste, and Serajuddin (2017); Arunatilake,
Inchauste, and Lustig (2017); Bucheli and o
 thers (2014); Cabrera, Lustig, and Moran
(2015); Cancho and Bondarenko (2017); Higgins and Lustig (2016); Higgins and Pereira
(2014); Higgins and others (2016); Hill and others (2017); Inchauste and Lustig (2017);
Inchauste and o
 thers (2017); Jaramillo (2014); Jellema, Wai-Poi, and Afkar (2017);
(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 o
 thers (2009); Goñi, Lopez, and Serven (2011); Grosh and o
 thers (2008); Gupta and o
 thers
(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
neither meant to be an exhaustive list nor represent the history of thought in fiscal incidence analy
sis. 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.
37
For partial equilibrium analysis, see, for example, Coady (2006); Gertler and Glewwe (1990);
Gertler and van der Gaag (1990); McClure (1970); Mieszkowski (1967); Musgrave (1959); Ravallion 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 Deva
rajan and Hossain (1998) for the Philippines. For estimates of the spillover effects of cash transfer
programs, see Barrientos and Sabates-W heeler (2009); Angelucci and De Giorgi (2009). Th
 ere are
other spillover effects through the externalities that a better educated and healthier population
generates on society as a w
 hole.
38
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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Lopez-Calva and o
 thers (2017); Lustig (2015, 2016); Lustig, Pessino, and Scott (2014);
Paz Arauco and o
 thers (2014); Scott (2014); Younger and Khachatryan (2017); Younger,
Myamba, and Mdadila (2016); and Younger, Osei-Assibey, and Oppong (2017), as well
as the CEQ Working Paper series available at www.ceqinstitute.org.
As stated above, fiscal incidence analysis is used to assess the distributional impact
of a country’s taxes, transfers, and subsidies. Essentially, fiscal incidence analysis consists of allocating taxes (for example, personal income tax, payroll taxes, other direct
taxes such as property taxes, VAT, sales taxes, and excise taxes) and public spending (for
example, cash transfers, education, health, and housing spending, and consumption
subsidies) to h
 ouseholds so that one can compare incomes before taxes and transfers
(prefiscal income) with incomes a fter taxes, transfers, and subsidies (postfiscal income).39
“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 f ree government ser
vices in education and healthcare.40 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 different morally or institutionally relevant social groups such as
groups of individuals differentiated by gender, ethnicity, or location.
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 h
 ousehold or individual. If the fiscal intervention is a direct 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 (transfer received).
More formally, define the before taxes and transfers income of household h as Ih
and taxes as Ti (where i refers to the range of taxes whose incidence is being analyzed)
and transfers or benefits Bj (where j refers to the range of transfers whose incidence is
being analyzed); define the “allocator” of tax i to household h as Sih (or the share of net
tax i borne by unit h); then, post-tax income of household h can be defined as Y h:
Y h = Ih − ∑i TiSih + ∑j BjSjh
Although the theory is quite straightforward, its application can be fraught with
complications. Most of t hese arise b
 ecause a ctual incidence can be quite different from
statutory incidence (for example, due to tax evasion), and the data to calculate the
actual incidence is usually incomplete or absent. Part II in this Handbook is dedicated
to explaining how to carry out incidence analysis in practice and complete a CEQ Assessment using the CEQ Master Workbook as the repository of “input” data and results.
In addition to the studies cited here and other studies in www.commitmentoequity.org, see, for
example, Förster and Whiteford (2009), Immervoll and Richardson (2011), and OECD (2011).
40
“Transfers” in this Handbook are also called “benefits” and “government spending.”
39
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The chapters also provide detailed recommendations on how to address a wide range
of challenges stemming from lack of information and measurement error.
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 serv ices. Comprehensive fiscal
incidence analysis assesses the impact of the revenue and spending sides simulta
neously: namely, the impact of direct and indirect taxes, cash and in-k ind transfers,
and indirect subsidies. Incidence analysis can use income or consumption (per capita
or equivalized) to measure household welfare. Additionally, there is point-in-time versus
lifetime fiscal incidence analysis. The analysis can assess a current system or estimate
the potential or a ctual effects of particular reforms. It can use the statutory incidence
or the actual one (include tax evasion or less than full take-up of a cash transfer, for
example). It can make different tax-shifting assumptions and about the value of in-k ind
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 spending of
public education to increase primary enrollment.
In terms of data, incidence studies use microdata from household surveys combined 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 generated in a consistent and methodologically sound way. Frequently, the information w
 ill
have to be generated using a variety of assumptions to check the sensitivity of the results to assumptions that cannot be externally validated.

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 particu lar) to households or individuals so that one can
compare incomes before taxes and transfers with incomes a fter taxes and transfers.
Transfers include both cash transfers and benefits in kind, such as f ree government
serv ices in education and healthcare. Transfers also include consumption subsidies
such as food, electricity, and fuel subsidies. The building block of fiscal incidence analy
sis is the construction of income concepts. That is, starting from prefiscal income,
Market Income (mainly, income from labor and capital and private transfers), each
new income concept is constructed by adding another element of the fiscal system to
the previous one. For example, Disposable Income subtracts direct personal income
taxes and adds cash transfers to Market Income, Consumable Income subtracts indirect taxes and adds subsidies to Disposable Income, and Final Income adds government spending on education and health to Consumable Income (see figure 1-1). As discussed below, social insurance contributory pensions are partly deferred income and
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Figure 1-1
Income Concepts u
 nder the Two Scenarios in CEQ Assessments: Pensions as Deferred Income (PDI) and Pensions as Government Transfer (PGT)
Contributory Pensions as Deferred Income

TRANSFERS

PREFISCAL INCOME (i.e., income used to rank households before
state action through taxes and transfers) =
Market Income plus Pensions =
Factor Income (wages and salaries and income from capital) PLUS private
transfers (remittances, private pensions, etc.)
PLUS imputed rent and own production
BEFORE taxes, social security contributions, government transfers
AND
PLUS contributory social insurance old-age pensions
MINUS contributions to social insurance old-age pensions

Direct cash and near cash transfers:
conditional and unconditional cash
transfers, noncontributory pensions,
school feeding programs, free food
transfers, etc.

+

–

Contributory Pensions as Government Transfer

TAXES

Personal income taxes AND
contributions to social security that
are not directed to pensions

TRANSFERS

PREFISCAL INCOME (i.e., income used to rank households before
state action through taxes and transfers) =
Market Income =
Factor Income (wages and salaries and income from capital)
PLUS private transfers (remittances, private pensions, etc.) PLUS
imputed rent and own production
BEFORE taxes, social security contributions, government transfers

Direct cash and near cash transfers
(conditional and unconditional cash
transfers, noncontributory pensions,
school feeding programs, free food
transfers, etc.) and contributory
pensions

+

–

Indirect taxes: VAT, excise taxes,
and other indirect taxes

Indirect subsidies: energy, food, and
other general or targeted price
subsidies

–

+
Final Income

–

Personal income taxes AND
contributions to social security

+

–

Indirect taxes: VAT, excise taxes,
and other indirect taxes

Consumable Income

Consumable Income

Monetized value of in-kind transfers in
education and health services at
average government cost

+

Disposable Income

Disposable Income

Indirect subsidies: energy, food, and
other general or targeted price
subsidies

TAXES

Co-payments, user fees

Monetized value of in-kind transfers in
education and health services at
average government cost

+

–
Co-payments, user fees
Final Income
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therefore should have a portion of them added to Market Income (and contributions
subtracted from f actor income); and partly government transfer and therefore a portion
of them should be included with the rest of government transfers (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 Market Income and which
to government transfers when the only information available is a cross-section household
survey, this Handbook 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 pensions are a pure government transfer.
The basic incidence analysis used in CEQ Assessments is point-in-time rather than
lifecycle and does not incorporate behavioral or general equilibrium modeling. 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).41
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 t ables 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 inelastic.42 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 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). Old-age contributory pensions are not automatically assumed to always be a
government transfer, a subject that is discussed in more detail below.

Coady and o
 thers, for instance, state, “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 estimate w ill be a better approximation of the short-run welfare
impact” (Coady and o
 thers, 2006, p. 9).
42
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 approach implicitly assumes zero demand price and l abor 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.
41
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Despite the fact that 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 corporate 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 (especially 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
indirect subsidies (which includes housing subsidies) and in-k ind 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 subsidies is
often not collected in household surveys. In order to allocate the benefits of transfers
and burden of taxation to individuals included in the h
 ousehold surveys, the CEQ Assessments make use of administrative data on revenues and government expenditures as
well as knowledge about how the tax and transfer programs work, and allocate 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 component of income is
calculated (for example, directly identified in the survey or simulated) and the methodological assumptions that are made while calculating it. In many cases, the authors must
choose a method based on the institutional structure 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 exercise 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 sensitivity 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. If the primary survey being used
for the CEQ Assessment does not have the necessary information, t hese 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 example, 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 w
 ill have to be left blank.
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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 c auses for these differences are multiple including differences in definitions, but most prominently measurement errors due to under-reporting of certain income 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 t here are good reasons not
to—t he 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 t hose in
administrative registries, the latter should be used and the rationale properly documented (more on this in chapter 6).
CEQ is not the only methodological framework for applying fiscal incidence
analysis. 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
alternatives. Their characteristics are described in appendixes to chapter 6.
Because the process of allocating taxes and transfers relies on assumptions that
one cannot truly test or uses definitions for which t here is no overriding consensus, it
is recommended that robustness checks be carried out to assess the reliability of results. For example, use consumption instead of income, use equivalized income instead of per capita income, change assumptions about tax evasion or program takeup, assume 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 t here 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 unemployment compensation), the assumptions made about pensions has perhaps the most
significant consequences in terms of the order of magnitude of redistribution. The
treatment of pensions from government-sponsored social insurance compulsory pension schemes (henceforth, contributory pensions) poses a particular challenge. Should
contributions be treated as a tax or a form of “forced saving”? Should income from
contributory pensions be treated as a government transfer or deferred income (consumption)? 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
Handbook of the large difference in the size of the redistributive effect observed for

01-3220-4-ch01.indd 20

9/19/18 12:44 PM

CEQ ASSESSMENT: MEAS
 U R I N G T H E I M P A C T O F F I S C A L P O L I C Y

21

countries in the European Union, the United States, Argentina, Russia, and other
countries 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,43 while in others—especially
in systems with a large subsidized component—they are considered a pure government
transfer.44 We believe that treating income from contributory pensions as a pure
transfer is misleading. In populations with a large proportion of retirees, Market Income will be zero or close to zero for a large number of individuals. The fiscally induced inequality and poverty reduction w
 ill be overestimated b
 ecause the system w
 ill
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 w
 ill 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. Also, although any government tax or transfer might generate behavioral changes,45 social security 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 w ill
likely induce some behavioral changes, not having a government-sponsored retirement
plan would generate major behavioral changes in a significant part of the population.
Some may argue that in the absence of a government-sponsored program, individuals would not save enough for their old age and could become much poorer, and
so treating pensions as a transfer makes sense. However, the government’s role could
be just that of a “piggy bank”46 forcing individuals to save during their working years
to ensure an 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 t here 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 w
 hether
a system is fully funded or pay-as-you-go, or w
 hether it is a defined benefit or defined
Alvaredo and others (2015); Breceda, Rigolini, and Saavedra (2008); Immervoll and others (2009).
Goñi, Lopez, and Serven (2011); Immervoll and others (2009); Lindert, Skoufias, and Shapiro
(2006); Silveira and o
 thers (2011).
45
Bosch and Campos-Vazquez (2014); Camacho, Conover, and Hoyos (2014); Garganta and Gasparini (2015).
46
Barr (2001).
43

44
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contributions system,47 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).48
Let us illustrate with a simple set of formulas. Let us assume that there are only
two types of individuals: working and retired. Given that we need to develop a framework that can be applied to cross-section h
 ousehold surveys, the individual during
working years and the individual during retirement are not the same in the following.
Let us define:
Yf = factor income during working years (grossed up for employer contributions to
pensions)
s = rate of contributions to contributory pensions (as a proportion of f actor income)
during working period made by worker and employer (we assume that employer
shifts contributions to the worker in the form of lower wages).49 For simplicity and
more easily interpreted formulas, we assume the interest rate r = 0, so the return to
saving is denoted sYf.50
Ym = (1 − s)Yf + Yo = Market Income during working years, where Yo = 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
ω = proportion of deficit in the pension system allocated to each pensioner
See, for example, Barr (2012) for a description of pension systems.
It is important to note that h
 ere we are ignoring within-system redistribution (i.e., from pensioners who receive less than what the private sector annuity counterfactual would yield to t hose
who receive more but where this difference is funded from the savings obtained from those who
receive less).
49
See, for example, Melguizo and Gonzalez-Paramo (2013).
50
If the interest rate were not equal to zero, the income from pensions would be equal to (1 + r)sYf,
which is the annuity (or some other payment form) that would have been generated by the contributions sYf made by the retirees over their lifetime and the returns rsYf (with “r” equal to the
interest rate) on t hose contributions in a purely private system.
47

48
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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 t hose 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 household surveys, we
usually construct Disposable Income (in income-based surveys) or private consumption
(in consumption-based surveys). In the “pensions as deferred income” 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 contributions to the old-age public pension systems (see figure 1-1). This way one avoids double counting since this saving is treated as
income/consumption during retirement. Note that in the income-based scenario, 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 consumption-based scenario, although dissaving is
implicit in observed consumption, so is saving; thus, there is no double-counting issue
either. This is so b
 ecause observed consumption, by definition, 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.
During retirement, income from contributory pensions are assumed to be equal
to the private saving counterfactual, and thus in the “pensions as deferred income”
scenario, contributory pensions are considered part of prefiscal income and, thus,
added to Market 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 sYf minus
any taxes paid on contributory pensions plus any other transfers. In other words, Market Income is Disposable Income plus any taxes paid on contributory pensions, if such
taxation exists, minus government transfers. In pensions’ jargon, this scenario is
equivalent 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. We call this Scenario 1.51 For simplicity, here and in all the
scenarios below, we assume that t here are no retirees in the h
 ousehold during working
years and that there are no working members in the h
 ousehold during retirement.
In the previous version of the Handbook (Lustig and Higgins, 2013), scenario 1 was called the
“benchmark case.”

51
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 able 1-2
T
Scenario 1 in CEQ Assessments

Factor income

Contributions
to old-age social
security system
(forced saving)

Market income

Tax

Transfer

Disposable income

Income-based scenario
Working
Retirement

Yf
0

sYf
0

Ym = (1 − s)Yf + Yo
sYf

T
T′

B
B′

Y = Ym − T + B
Y′ = sYf − T′ + B′

Consumption-based scenario
Working
Retirement

Yf
0

sYf
0

Note: Pensions are treated as deferred income and contributions as forced saving.

C+T−B
C′ + T′ − B′

T
T′

B
B′

C
C′
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However, in practice, we take into account the fact that—especially in developing
countries—households w ill be frequently composed of both working members and
retirees.
Comparing the Market Income of the working and retired in t able 1-2, it is obvious why Market Income should be net of contributions to contributory pensions in the
pensions as deferred income scenario: otherwise, sYf 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 Disposable Income, then subtracting out benefits and adding taxes (the opposite of the usual operation of adding
benefits and subtracting taxes) to arrive at Market Income, e tc.
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 assume that contributions are a form of “forced saving” during working years.
Hence, all income 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 during retirement, proportionally to his or her observed pension income. Since pension income equals the gross returns to saving during working
years, the portion of the pension considered a transfer is equal to ωsYf, where ω is the
portion of the contributory pension system funded by deficit spending. In other words,
if D equals the deficit of old-age pensions 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 ω equals D divided by total spending on social security old-
age pensions in the year of the survey.52 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 ωC′), we attempt to
estimate pension income. For example, in the CEQ Assessment for Indonesia, sYf was
estimated as follows. Individuals potentially making contributions to (as well as t hose
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 w
 ere estimated using parameters from an imputed
wage regression carried out in a secondary labor force survey.53
Table 1-3 summarizes CEQ practice in the scenario where a portion of pensions
are considered as deferred income and a portion as a government transfer because
Note that one might also want to use the actuarial deficit rather than the actual one if an estimate is available.
53
Jellema, Wai-Poi, and Afkar (2017).
52
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Table 1-3
Scenario 2 in CEQ Assessments

Factor income

Contributions
to old-age social
security system
(forced saving)

Market income

Tax

Transfer

Disposable income

Income-based scenario
Working
Retirement

Yf
0

sYf
0

Ym = (1 − s)Yf + Yo
(1 − ω)sYf

T
T′

B
B′ + ω sYf

Y = Ym − T + B
Y′ = sYf − T′ + B′

Consumption-based scenario
Working
Retirement

Yf
0

sYf
0

C+T−B
C′ + T′ − B′ − ω sYf

Note: Pensions are treated as partially deferred income and partially a government transfer; contributions as forced saving.

T
T′

B
B′ + ω sYf

C
C′
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is a deficit in the social security system in the year of the survey. We call this
Scenario 2.
In order to compare the results of a CEQ Assessment with exercises in which people
assumed that contributions are a tax and pensions are a pure transfer, we suggest calculating such a scenario in the CEQ Assessment as well. In this extreme case, Market
Income for pensioners equals zero or other income if t here is one, and the transfer
equals the entire pension.54 Contributions paid during the year of the survey are equal
to sYf and are treated as a pure tax.55 Table 1-4 summarizes the CEQ practice when
contributory pensions are considered a pure government transfer and contributions a
pure tax. We call this Scenario 3.
Note that in all three scenarios, Disposable Income is identical.
It is important to note that the above formulations do not calculate the within-
system redistribution. If there is within-system redistribution, people are implicitly
taxed, or receive a transfer, 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 difference 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 system 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 indivi
dual, t here 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
contribution system. However, if the system is not actuarially fair, in addition to within-
system redistribution, there is a redistribution process that takes place when government
revenues (for example, taxes) are used to finance the deficit of the social security system.
This corresponds to our Scenario 2. 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 accumulated contributions and
their respective return in the private saving counterfactual from cross-section h
 ousehold
surveys since one does not know either the history of contributions of individuals who
are receiving a pension at the time of the survey or their life expectancy. The CEQ Institute is working on developing a methodology that would allow one to do just that.
It is also important to note that the formulations under Scenarios 2 and 3 do not
calculate the implicit tax burden on f uture generations for the case in which the social
security deficit is financed not by current taxes but through debt.
In the previous version of the Handbook (Lustig and Higgins, 2013), Scenario 3 was called the
“sensitivity analysis scenario.”
55
This 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 exercises (for example, EUROMOD). As such, it is inconsistent (on purpose) with the general framework in which contributions are deferred income even if a portion of the transfer is subsidized,
since this scenario is based on a different conceptualization.
54
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Table 1-4
Scenario 3 in CEQ Assessments

Factor income

Contributions
to old-age social
security system
(forced saving)

Market income

Tax

Transfer

Disposable income

Income-based scenario
Working
Retirement

Yf
0

0
0

Ym = Yf + Yo
0

T + sYf
T

B
B + sYf

Y = Ym − T − sYf + B
Y′ = sYf − T′ + B′

Consumption-based scenario
Working
Retirement

Yf
0

0
0

Note: Pensions are treated as a government transfer and contributions as a tax.

C + T + sYf − B
C′ + T′ − B′ − sYf

T + sYf
T

B
B + sYf

C
C′
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Another clarification worth making is that if pensions of public servants have a
component that is a transfer (i.e., non-contributory; w
 hether partial or in full), this
does not immediately mean that they should be treated as a pure transfer; this depends
on w
 hether pension income is part of the labor contract of public servants. For example, if the public servants’ remuneration in the private sector during the working years
would have been higher but their pension benefits lower or more subject to uncertainty,
this would be the case in which pensions—a lthough 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.
Summing-up, in CEQ we propose running three scenarios:
1. A scenario in which old-age contributory public pensions are treated as pure deferred income. We call this scenario “pensions as deferred income,” or PDI. In the
PDI scenario, the income from t hese pensions is added to f actor 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 h
 ouseholds are ranked to calculate the incidence of taxes and transfers) is called “Market Income plus Pensions.”
2. A scenario in which a portion of the old-age contributory public pension is treated
as deferred income, and a portion as a government transfer. The fraction that will
be treated as a government transfer is equal to the size of the deficit of the pension
system.
3. A scenario in which old-age contributory public pensions are treated as a pure government transfer. We call this scenario “pensions as government transfer,” 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 pensions 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 incidence of
taxes and transfers) is called “Market Income.”
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 30.

2.3 Policy Simulations
The CEQ Handbook describes how to estimate the distributional impact of a system
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 issues 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 potential behavioral impacts of
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Figure 1-1
Income Concepts u
 nder the Two Scenarios in CEQ Assessments: Pensions as Deferred Income (PDI) and Pensions as Government Transfer (PGT)
Contributory Pensions as Deferred Income

TRANSFERS

PREFISCAL INCOME (i.e., income used to rank households before
state action through taxes and transfers) =
Market Income plus Pensions =
Factor Income (wages and salaries and income from capital) PLUS private
transfers (remittances, private pensions, etc.)
PLUS imputed rent and own production
BEFORE taxes, social security contributions, government transfers
AND
PLUS contributory social insurance old-age pensions
MINUS contributions to social insurance old-age pensions

Direct cash and near cash transfers:
conditional and unconditional cash
transfers, noncontributory pensions,
school feeding programs, free food
transfers, etc.

+

–

Contributory Pensions as Government Transfer

TAXES

Personal income taxes AND
contributions to social security that
are not directed to pensions

TRANSFERS

PREFISCAL INCOME (i.e., income used to rank households before
state action through taxes and transfers) =
Market Income =
Factor Income (wages and salaries and income from capital)
PLUS private transfers (remittances, private pensions, etc.) PLUS
imputed rent and own production
BEFORE taxes, social security contributions, government transfers

Direct cash and near cash transfers
(conditional and unconditional cash
transfers, noncontributory pensions,
school feeding programs, free food
transfers, etc.) and contributory
pensions

+

–

Indirect taxes: VAT, excise taxes,
and other indirect taxes

Indirect subsidies: energy, food, and
other general or targeted price
subsidies

–

+
Final Income

–

Personal income taxes AND
contributions to social security

+

–

Indirect taxes: VAT, excise taxes,
and other indirect taxes

Consumable Income

Consumable Income

Monetized value of in-kind transfers in
education and health services at
average government cost

+

Disposable Income

Disposable Income

Indirect subsidies: energy, food, and
other general or targeted price
subsidies

TAXES

Co-payments, user fees

Monetized value of in-kind transfers in
education and health services at
average government cost

+

–
Co-payments, user fees
Final Income
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the existing system or of reforms to it? These are the kinds of issues that are typically
examined using tax-and-transfer microsimulation models. There are several different
types of model, which vary in the types of impact they can be used to assess.56 Policy
simulations in CEQ are done “manually.” See chapter 16 by Stephen D. Younger on
how one can use CEQ to simulate the elimination of energy subsidies in Ghana and
Tanzania and the impact of compensatory 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 equilibrium analysis”). We do not account for behavioral or general equilibrium effects, although it is worth noting that our economic incidence assumptions (for example, on
who bears the burden of payroll or consumption taxes) are based on general equilibrium theory. In essence, one assumes zero demand price and labor supply elasticities
and zero elasticities of substitution among inputs, which 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 estimate
w ill be a better approximation of the short-run welfare impact.”57 Box 1-1 provides
more detail on the accuracy of t hese first-order approximations. In some contexts, behavioral responses can be quite significant, so results based on first-order approximation must be taken with g reat caution.58
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 indirect taxes/subsidies applied to inputs. For the latter, one uses input-output matrices, described in chapter 7 in this Handbook.59 Indirect effects should not be confused with general equilibrium effects because the indirect effects measured with
input-output t ables 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
Two salient examples are EUROMOD and LATAX, descriptions of which are presented in chapter 6 of this Handbook. 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 t hese, see O’Donoghue (2014, chaps. 1–9).
57
Coady and o
 thers (2006, p. 9).
58
Ravallion and Chen (2015).
59
Jellema and Inchauste (2018).
56
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Box 1-1

Ignoring Behavioral Responses to Tax and Expenditure Policies
Stephen D. Younger

M

any incidence analyses, including standard CEQ analyses, ignore house
holds’ behavioral responses to taxes and expenditures. This greatly simplifies 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 expenditure’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
additional expenditure a consumer would need to keep her utility constant in the
face of the price increase:
p

CV = e( p1, u0 )− e( p0, u0 ) = ∫ p 1 x c ( p, u0 )dp
0

where e( ) is the expenditure function; p is a vector of prices inclusive of the tax,
which is what we usually observe; p0 is a vector of prices without the tax; u is utility; and xc is the compensated demand function. The second equality shows that
the compensating variation is equal to the area u
 nder the compensated demand
curve. If we take a Taylor expansion of this function around p1 and allow all
prices to vary with the tax, we have:
1

CV ≈ ∑ xic ( p1, u0 )Δpi +
i

1
∂x c ( p1, u0 )
Δpi Δpj +!
∑∑ i
2 i j
∂p j

If we limit our interest to the change in one price only, this reduces to:
CV ≈ xic ( p1, u0 )Δpi +

1 ∂xic ( p1, u0 )
2
* Δpi +!
2
∂ pi

The first term of the expansion is what a standard incidence analysis uses to estimate 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 approximation of the behavioral response—the change in (compensated) demand induced
by the price change. Higher-order terms approximate any nonlinearity in the
demand 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 compensating variation for a single tax on good i, which is the area to the left of the
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Figure B1-1
Variation for a Single Tax on Good i
Pi

Pi1

Pi0

A

F

B

E

C

D
XiC(P,u0)

Xi1

Xi0

demand curve from Pi0 to Pi1. 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 compensating 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 typical incidence analysis evaluates do in fact have inelastic demands: VAT taxes all
consumption; income tax falls on labor supply; excises are often levied on products 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 compensating variation are adequate. On the other hand, the price changes tend to be
non-marginal.
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t here still exists a standard CEQ Assessment (without behavioral responses or general
equilibrium effects) to allow results to be compared with t hose for other countries.60
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 intertemporal 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.”61 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,62 as
well as findings that “the lifetime incidence of the entire U.S. tax system is strikingly
similar to the annual incidence.”63
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 magnitudes and the beneficiaries or payers.64

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
instructions on producing the indicators using the CEQ Stata Package in Higgins
(chapter 8 in this Handbook).
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.
1a. Does the fiscal system reduce inequality?
First, we compare inequality for the different income concepts described earlier
in this chapter.65 Doing so allows us to trace how inequality evolves as different transFor work on incidence analysis accounting for behavioral effects, see, for example, Coady
(2006) and Ravallion and Chen (2015).
61
Fullerton and Rogers (1991, p. 277).
62
Slemrod (1992).
63
Fullerton and Rogers (1991, p. 277).
64
For estimates of the spillover effects of cash transfer programs, see Angelucci and De Giorgi
(2009) and Barrientos and Sabates-W heeler (2009).
65
For more detail about t hese concepts, see Higgins and Lustig (2018), chapter 6 in this Handbook.
60
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fers 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 in
equality shows how much redistribution is achieved by indirect subsidies and taxes, and
comparing Consumable and Final Income inequality shows how much redistribution is
achieved by in-k ind transfers in the form of education, health, and other public spending. Finally, comparing market and Final Income inequality shows the extent to which
the fiscal system is redistributive as a w
 hole: that is, incorporating the cash and in-k ind
components altogether.
The inequality measures used in CEQ include the Gini, S-Gini, Theil, and 90/10
indices.66 In addition, we measure how ex-ante inequality of opportunity varies across
income concepts, where inequality is measured using the mean log deviation.67 We
also decompose the change in inequality between income concepts into that of vertical equity and horizontal inequity (reranking), where the latter is measured by the
Atkinson-Plotnick index of reranking.68
1b. Does the fiscal system decrease poverty?
We can again assess the impact of the fiscal system by tracing out the change in
poverty across income concepts. The poverty measures we use are members of the FGT
class of poverty measures,69 and include the headcount index, which measures the proportion 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
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, t hese lines are commonly
set at $1.25, $2.50, and $4 per person per day.70 If the 2011 ICP is used, $1.90 is the official World Bank extreme poverty line.71 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 countries72 and a global societal—or weakly relative—
For a comprehensive discussion of inequality indexes and their properties see, for example,
Duclos and Araar (2006).
67
See Ferreira and Gignoux (2011).
68
See Duclos and Araar (2006).
69
Foster, Greer, and Thorbecke (1984).
70
Chen and Ravallion (2010); Ferreira and o
 thers (2013).
71
Ferreira and o
 thers (2016).
72
Jolliffe and Prydz (2016).
66
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poverty line equal to $1 + 0.5 times the median consumption (or, in its absence, the
median h
 ousehold per capita income) from the country’s h
 ousehold survey.73
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.74
In addition to directly measuring the change in poverty caused by taxes and transfers, 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 overall 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.
1c. 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
 ecause poverty indicators are anonymous in the
poor.75 This startling result occurs b
sense that we do not know w
 hether a particular individual with a set postfiscal income
had a lower or higher prefiscal income. Figure 1-2 illustrates this issue. The dark grey
areas refer to poor (non-poor) individuals who w
 ere made poorer (poor) by the prevailing combination of taxes and transfers. In contrast, the light grey areas are prefiscal poor individuals who were made less poor.
We thus use the measure of Fiscal Impoverishment76 to assess the extent to which
the tax and transfer system makes some of the poor poorer and some of the non-poor
poor.77 As shown by Higgins and Lustig (chapter 4), the poverty gap ratio can be exactly
decomposed into the measure of fiscal impoverishment and fiscal gains to the poor.
When using t hese measures, please cite the Higgins and Lustig article, which is reprinted as chapter 4 in this Handbook for the reader’s convenience.
2. How equalizing and pro-poor are specific taxes and government spending?
2a. 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
Jolliffe and Prydz (2017). For a thorough discussion of the advantages and limitations of proposed international poverty lines, see Lustig and Silber (2016).
74
Atkinson (1987); Foster and Shorrocks (1988).
75
Higgins and Lustig (2016).
76
Derived in Higgins and Lustig (2016).
77
Higgins and Lustig (2016).
73
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Income

Figure 1-2
Fiscal Impoverishment and Fiscal Gains to the Poor

Population ordered by prefisc income
Prefisc

Fiscal impoverishment

Postfisc

Fiscal gains of the poor

Poverty line
Source: Higgins and Lustig (2016).

marginal contribution equals the difference between the inequality indicator mea
sured without 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 equalizing (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 instance, the Gini coefficient with a new income concept defined as Consumable Income (see figure 1-1) less VAT and would subtract the Gini coefficient for Consumable Income. If the difference is positive (negative), the VAT is equalizing (unequalizing). Box 1-2 defines the marginal contribution in more formal terms.
We mea
sure progressivity using concentration coefficients and Kakwani
78
coefficients; chapter 2 in this Handbook shows why a progressive tax or transfer is not
78
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Box 1-2

Marginal Contribution
Ali Enami

W

e 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 combination of direct transfers, indirect subsidies, and in-k ind transfers from public
spending on health and education. The indicators can also be defined for combinations 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:
income
MCTEnd
(and /or B) = Index End income\T (and/or B) − Index End income .

“Index” refers to any inequality or poverty indices that one may use in the calculation of the marginal contribution. For example, we use the Gini index as a
measure 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, GiniDisposable Income means the
Gini coefficient of disposable income, and if we use it for GiniEnd income, 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 direct taxes (to have the income concept prior to subtracting out direct
taxes). Intuitively,
income
MCTEnd
(and /or B)

is how much the value of IndexEnd income 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
subtracted 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
MCIndirect
= Index Disposable Income − Index Disposable Income minus Indirect Taxes .
Taxes
Disposable Income minus Indirect Taxes
MCIndirect
= Index Disposable Income − Index Disposable Income minus Indirect Taxes .
Taxes
             

On the other hand, if we w
 ere 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 intervention would require taking disposable income and adding back in direct
taxes, so we would have:
Disposable Income
MCDirect
= Index Disposable Income plus Direct taxes − Index Disposable Income .
Taxes

In calculating MC, what matters is that we have two income concepts that
are different from each other only b
 ecause of one component or a bundle of taxes
and/or transfers. In other words, one can use components of a fiscal system separately and also in different combinations (bundles) to perform a marginal contribution analysis. An example would be to evaluate the inequality-reducing effect of different taxes in a system separately and then the w
 hole taxation system
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 marginal contribution is applicable to any inequality or poverty index.

necessarily equalizing (as explained earlier in this chapter). By comparing the sign of
the marginal contribution with the Kakwani coefficient, we can determine if a tax or
transfer is equalizing despite being regressive or unequalizing despite being progressive. 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.79
2b. 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
marginal contribution of a particu lar tax or transfer to the overall inequality or
poverty reduction caused by the fiscal system. Note, however, that this does not provide a direct 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.80
The implications of reranking are explained in more detail in Enami (chapter 3 in this
Handbook).
80
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.
79
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2c. Is a particular 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
Lorenz curve. (The concentration coefficient also serves as a summary indicator of
whether the concentration curve is above [coefficient less than Gini] or below [coefficient 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. Concentration 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 h
 ere is defined using concentration coefficients (also called “quasi-Ginis”).81 In keeping with conventions, spending is defined as
regressive whenever the concentration coefficient is higher than the Gini for Market
Income. When this occurs, it means that the benefits from that spending as a share of
Market Income tend to rise with Market Income.82 Spending is progressive whenever
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 Market Income. Within progressive spending, spending is neutral in absolute terms—
spending per capita is the same across the income distribution—whenever the concentration coefficient is equal to zero. Spending is defined as pro-poor whenever the
concentration coefficient 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.83 Any time spending is pro-poor or neutral in absolute terms, it is by definition progressive. The converse, of course, is not true.84 The
taxonomy of transfers is synthesized in figure 1-3.
For the analysis of pro-poorness and progressivity (as that shown in figure 1-3 or
by concentration coefficients), households are ranked by per capita prefiscal income
(Market Income or Market Income plus Pensions, depending on the scenario), and no
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 income values using Market Income, and let C(p) be the concentration curve—t hat is, the cumulative proportion of total program benefits (of a particu lar program or aggregate category) received by the poorest p percent of the population. Then, the concentration coefficient of that
81

1

program or category is defined as 2 ∫0 ( p − C(p))dp.

For global regressivity/progressivity to occur, it is not a necessary condition for the share of the
benefit to rise/fall at each and e very income level. When the latter occurs, the benefit is regressive/
progressive everywhere. Whenever a benefit is everywhere regressive/progressive, it w
 ill be globally regressive/progressive, but the converse is not true.
83
This case is also sometimes called “progressive in absolute terms.”
84
As mentioned above, care must be taken not to infer that any spending that is progressive (regressive) w
 ill automatically be equalizing (unequalizing).
82
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Figure 1-3
Progressivity of Transfers: A Diagrammatic Representation
1

Cumulative share of income and transfers

Globally progressive transfer in absolute terms
(pro-poor): Per capita benefit declines with
pre-transfer income (not necessarily everywhere)
Concentration curve lies above the diagonal
Concentration coefficient < 0
Kakwani index > 0
Globally progressive transfer: Benefits as a
share of pre-transfer income declines
with income (not necessarily everywhere)
Concentration curve lies above pre-transfers
Lorenz curve
Concentration coefficient < Gini for
pre-transfer income
Kakwani index > 0
Proportional transfer: Benefit as a
share of pre-transfer income is the
same for everyone
Concentration curve coincides
with the pre-transfer Lorenz curve
Concentration coefficient =
Gini for pre-transfer income
Kakwani index = 0

0

0

Transfer neutral in absolute terms: Per
capita benefit is equal for everyone..
Concentration curve coincides
with the diagonal
Concentration coefficient = 0
Kakwani index > 0

Pre-transfer Lorenz curve

Globally regressive transfer: Benefit as a share
of pre-transfer income increases with income
(not necessarily everywhere)
Concentration curve lies below market income
Lorenz curve
Concentration coefficient > Gini for
pre-transfer income
Kakwani index < 0

Cumulative share of population (ordered by market income)

1

adjustments are made to their size because of differences in the composition by age
and gender.85 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 education spending, for example, is determined using c hildren—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 concentration curves may simply reflect this, rather than imply that poorer families receive more resources per child.
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, especially, policymakers is w
 hether specific taxes or transfers (or their combination) are
Recall that in a number of countries the Market Income concept is derived from consumption
data and w ill 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.
85
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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. “Optimal” and the “highest potential” in this context refer the theoretically maximum potential, which is explained in more detail below. The indices proposed below are classified 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 a ctual 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 chapter 5 by Ali Enami.
In addition to these new proposed indicators, there are of course the conventional
indicators of coverage and leakages, discussed below.

3.1 Impact and Spending Effectiveness Indicators
The spending effectiveness indicator introduced in the previous CEQ handbook was
defined as follows:
CEQ Old Effectiveness Indicator =

Change in Gini as a Result of Transfers
Transfers / GDP

As shown by Enami (chapter 5 in this Handbook), however, this indicator suffers from
some fundamental 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 b
 ecause of
this nonlinearity and not because they are less effective at reducing inequality.
Enami (chapter 5 in this Handbook) derived new effective 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 collected
and spent. In developing t hese indicators, Enami ensured that they fulfill the mathematical requirements for producing proper ranking of taxes and transfers. Specifically,
the new indicators ensure that, everyt hing else being equal, an intervention with a
higher marginal contribution (MC) to the reduction of inequality (or poverty) has a
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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 presents an application of the indicators to the case of Iran in chapter 17 of this Handbook.

3.1.1 Impact Effectiveness (IE)
As discussed in chapter 5, 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 inequality-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 u
 ntil 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 transfer, the procedure
would be analogous but moving from the poorest person and giving him enough of a
transfer u
 ntil 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.86
The IE indicator shows the relative realized power of a tax and/or transfer in reducing inequality or of a transfer (or combined tax-transfer system) in reducing poverty. (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 effective 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 systems 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).
3.1.2 Spending Effectiveness (SE)
As discussed in chapter 5 in this Handbook, 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 (transfer) 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 objective function is to
86
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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 Handbook by
Higgins. Consider 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:

income
income
⎡⎛ B ⎞ ⎛ FGP _ MCTEnd
⎞ ⎤ ⎡⎛ T ⎞ ⎛
⎞⎤
FI _ MCTEnd
and B
and B
Effectiveness FI/FGP = ⎢
1−
⎥+ ⎢
⎜
⎟
⎜
⎟ ⎥.
B
T
⎠ ⎥⎦ ⎢⎣⎝ T + B ⎠ ⎝
⎠ ⎥⎦
⎢⎣⎝ T + B ⎠ ⎝
income
income
⎡ B ⎞ ⎛ FGP _ MCTEnd
⎞⎤
⎞ ⎤ ⎡⎛ T ⎞ ⎛
FI _ MCTEnd
and B
and B
1
−
Effectiveness FI/FGP = ⎢⎛
+
⎢
⎥
⎜
⎟ ⎥.
⎜
⎟
B
T
⎠ ⎥⎦
⎠ ⎥⎦ ⎢⎣⎝ T + B ⎠ ⎝
⎢⎣⎝ T + B ⎠ ⎝        
where T and B are the size of total taxes and transfers (both positive values),
income
FGP _ MCTEnd
is the marginal contribution of the net system (i.e., T and B)
and B
income
is the marginal conto FGP (always a non-negative value), and FI _ MCTEnd
and B
tribution 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
income
becomes equal to T. Similarly, if all
benefits reach the poor, FI _ MCTEnd
and B
transfers go to the poor (only up to the point that brings them out of poverty)
income
becomes equal to B.
and the poor pay no taxes, the value of FGP _ MCTEnd
and B
income
income
⎛ FGP _ MCTEnd
⎞
⎛
⎞
FI _ MCTEnd
and B
and B
1
−
As a result, both ⎜
and ⎜
⎟
⎟ are bounded
B
T
⎝
⎠
⎝
⎠
between zero and 1. Moreover, the higher the value of each of t hese two components, the more effective the bundle of taxes and transfers is from the poverty
B ⎞
T ⎞
and ⎛
) also add up to
reduction perspective. The weights (i.e., ⎛
⎝ T + B⎠
⎝ T + B⎠
one. Therefore, the w
 hole indicator is bounded between zero and one, and the
higher the value of the indicator, the more effective the bundle of taxes and transfers is in reducing poverty.
For analyzing bundles that include only taxes, including a single tax, the indicator reduces to:

Tax Effectiveness FI = 1 −
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For policies that include only benefits, it reduces to:
Transfer Effectiveness FGP =

FGP _ MCBEnd income
.
B

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 EffectivenessFI/FGP 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
post-fiscal 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.
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 impoverishment87 using the fiscal impoverishment and gains effectiveness described in box 1-3 by Ali Enami, Sean Higgins, and Stephen D. Younger.
87
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Table 1-5
Conceptualizing Coverage Indicators

Poor
Non-poor

Receives
benefits

Does not
receive benefits

A
C

B
D

In addition to the impact and spending indicators, in the CEQ Assessments we estimate additional poverty reduction effectiveness indicators.88

3.2 Transfers: Indicators of Coverage, Errors of Exclusion,
Errors of Inclusion, and Errors of Social Programs: Definitions
To generate the concepts of coverage, errors of inclusion or leakages, and errors of
exclusion, we can think of separating the population into two groups based on poverty 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 × 2 matrix
shown in t able 1-5.
We can then define the indicators of coverage, leakages, and errors of exclusion as
follows:
Coverage: the total number of households that receive benefits89 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 divided by the total number of poor h
 ouseholds 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 h
 ouseholds receiving
benefits, or A/(A + C).

From Beckerman (1979) and Immervoll and o
 thers (2009).
For the indicators at the household level, a beneficiary household w
 ill be a h
 ousehold that receives a benefit whether one can or cannot identify who within the household is the recipient of
the benefit.
88

89
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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:
• 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 defined at e ither the h
 ousehold or per capita (dividing by the number of members in
the household) levels;
• Computing the mean benefits accruing to households in each group A, B, C, and D;
• Further disaggregating the population not just into poor and non-poor but into vari
ous income groups
• Replacing “poor and “non-poor” with “eligible for the program” (also called “target”) 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 beneficiaries (the individuals within the h
 ousehold 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 calculations, the h
 ousehold counts as one; for the direct beneficiaries calculation, t here are
two direct beneficiaries; and for the individual-level calculation, t here are five individuals (or “direct and indirect beneficiaries”).
In sections D and E of the CEQ Master Workbook, we compute all of the measures
discussed here; for more detail, see chapter 8.90
4. What is the impact of fiscal reforms that change the size and progressivity of a par
ticular tax or spending program?
The indicator used to answer this question is the derivative of the MC of a tax or transfer with respect to its size and progressivity. For more detail, see chapters 2 and 3 in
this Handbook.91

Higgins (2018).
Mathematical expressions of t hese in the absence and presence of reranking are described in
Enami, Lustig, and Aranda (2018) and Enami (2018a).
90
91
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