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I.

Introduction

When analyzing a fiscal system, we are interested in knowing whether the effect of a specific
tax or transfer (or combinations of them) is equalizing or not. To establish this, researchers
frequently use the Kakwani index of progressivity. 2 The Kakwani index for a tax is defined
as the difference between the concentration coefficient for the tax in question and the Gini
coefficient of prefiscal income.3 A positive (negative) Kakwani index means that the tax or
transfer is progressive (regressive).4 The presumption is that if –based on the Kakwani index–
a tax is progressive (regressive), post-tax income inequality will be lower (higher). However,
there are (at least) a couple of reasons why this may not be the case. One is reranking. If a
progressive tax results in reranking, post-tax income inequality could be higher than pre-tax
inequality. A second less known reason was first identified by Lambert (1985, 2001). Lambert
showed that -even in the absence of reranking- a regressive tax can be equalizing in the sense
that the fiscal system would reduce postfiscal inequality by less if the regressive tax is
removed (and replaced by “manna from heaven,” for example).5 Reranking and Lambert’s
counterintuitive result (hereafter, Lambert’s conundrum) also imply that a common dictum
used in public finance -namely, that increasing the size or progressivity of a progressive tax
(transfer) will be more equalizing –not necessarily holds. Using a novel dataset on fiscal
incidence studies for 39 countries, we analyze the extent to which the Kakwani index could
produce the wrong answers in actual fiscal systems.
Given that reranking is not uncommon and that the Lambert conundrum is potentially
possible, how can one determine whether a specific tax (transfer) will exercise an equalizing
force? An unambiguous indicator is obtained by comparing the Gini coefficient for the
income concept that includes everything but the tax (transfer) with the postfiscal Gini
coefficient that includes everything and the tax (transfer) of interest.6 If the latter is lower
than the former, that tax (transfer) is equalizing. We call the difference between the “without”
and “with” the tax (transfer) Gini coefficient the marginal contribution. If the sign of the
marginal contribution is positive (negative), the tax or the transfer under analysis is equalizing
(unequalizing).7

Kakwani, Nanak (1977) "Measurement of Tax Progressivity: An International Comparison," Economic
Journal, 87,71-80. See Duclos and Araar (2006) Chaper 8 for a discussion of progressivity indexes.
3 The Kakwani index for a transfer is usually defined as the difference between the Gini coefficient of prefiscal
income and the concentration coefficient for the transfer in question. See, for example, Lambert (2001).
4 The Kakwani index for a transfer is defined as the difference between the Gini coefficient of prefiscal income
and the concentration coefficient for the transfer in question. Again, a positive (negative) Kakwani index means
that the transfer is progressive (regressive).
5 See Appendix A for the mathematical demonstration of Lambert’s counterintuitive result. Note that this
specific Lambert’s result is not equivalent to the well-known result that efficient regressive taxes are “fine” as
long as the net fiscal system is equalizing when combined with transfers. The surprising aspect of Lambert’s
result is that a net fiscal system with a regressive tax can be more equalizing than without the regressive tax.
For more general results that apply to taxes and transfers see Enami, Lustig, and Aranda (2018) and Enami
(2018).
6 One can calculate the marginal contribution for a specific tax (transfer) or any combination of them including
all taxes (transfers) combined.
7 If the two Gini coefficients are equal, then the impact of the tax (transfer) on inequality will be null or neutral.
2
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The implications of reranking and Lambert’s conundrum for real fiscal systems are
significant. To determine whether a particular tax (transfer) is inequality-reducing (increasing)
–and by how much– or whether the dictum that increasing the progressivity or size of a
progressive tax (transfer) is equalizing, one must resort to numerical calculations that include
the whole fiscal system. This can be very time- and resource-consuming. In contrast,
calculating the Kakwani index for a particular tax (transfer) is simpler because it requires the
incidence of just the tax or transfer of interest. However, if the Kakwani index can give us
the wrong answers, we may be hesitant to use it. While it is mathematically possible for
counterintuitive results to occur, how common are they in actual fiscal systems? In this paper
we address this question empirically using a novel data set housed in the CEQ Institute Data
Center on Fiscal Redistribution. This data set contains detailed results from applying
comprehensive fiscal incidence analyses using a common methodological approach.8
Our empirical analysis consists of the following. We use information on Kakwani indexes,
marginal contributions, and size of taxes and transfers for 87 country studies. The country
studies include different countries, the same country for different years, and different
scenarios regarding contributory pensions.9 We first calculate the probability of consistent
and inconsistent cases for four categories of fiscal policy: direct taxes, direct transfers,
indirect taxes, and indirect subsidies for all the country studies. That is, we first measure the
frequency of cases in which the Kakwani index and the marginal contribution have the same
sign (sign-consistent cases) versus the frequency in which the Kakwani index fails to
accurately predict whether a tax or a transfer is equalizing or unequalizing (sign-inconsistent
cases). Our results show that for everything but indirect taxes, inconsistent results appear
only in three cases. That is, the risk of a Kakwani index yielding a misleading result is minimal.
However, in the case of indirect taxes, we find that in 22 country cases the two indicators do
not have the same sign. That is, in roughly 25 percent of our sample there is signinconsistency: regressive indirect taxes, based on the Kakwani index, are equalizing (i.e., the
marginal contribution is positive).
For the cases in which there is sign-consistency, how similar is the ranking between the two
indicators in terms of order of magnitude (magnitude-consistency)? We find 9 pairs of cases
(about 6 percent of the possible pairs) in which the magnitude of the Kakwani index and the
magnitude of the size of the tax or the transfer do not map into a similar magnitude for the
marginal contribution.
Given the above results, one main conclusion of the paper is that the frequency of both signinconsistency and magnitude-inconsistency are relatively small, but they exist. Signinconsistency is more common only in the case of indirect taxes which means that one should
be cautions to use a partial analysis (i.e., the Kakwani index) when assessing their impact on
inequality.

8
9

A detailed description of the approach is in Lustig (2018).
In terms of countries, our data covers 39.
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To test the dictum that increasing the size or progressivity of a progressive tax (transfer) is
equalizing (hereafter, fiscal redistribution dictum-consistency), we regress the marginal
contribution of each component of fiscal policy on their respective Kakwani index and size.10
Our results show that in general the dictum is statistically robust whenever there is no
inconsistency between the prediction of the Kakwani index and the marginal contribution.
However, when looking at inconsistent cases only (which mainly occur for indirect taxes),
the coefficient for the Kakwani index is not statistically and/or economically significant. The
latter means that making those interventions more progressive, will not necessarily make the
equalizing (unequalizing) effect higher (lower). It is reassuring, however, that the regression
results do not suggest that the result could be that making the intervention more progressive
would reduce (increase) the equalizing (unequalizing) effect.
In sum, our results suggest that the Kakwani index of progressivity is an empirically robust
indicator of the impact of taxes or transfers on inequality except for indirect taxes. To the
best of our knowledge, this is the first time that the accuracy of the Kakwani index is assessed
empirically with cross-country data for such a diverse sample of cases. This is our primary
contribution to the literature. Additionally, the fact that our analysis relies on a novel database
constructed from applying a comparable and comprehensive fiscal incidence methodology
to the countries in the sample is another contribution of our paper to the literature.
The paper is organized as follows. The next section describes the methodology and data.
Section III presents results. Section IV concludes.
II. Methodology and Data
II.a. Research Design
A fundamental question in analyzing fiscal systems is whether taxes (transfers) are equalizing
or unequalizing. A commonly used indicator to address this question is the Kakwani index,
defined as follows:
𝚷𝑻𝑲 = 𝑪𝑻 − 𝑮𝑿

(1)

where 𝐶𝑇 is the concentration coefficient of the tax 𝑡 and 𝐺𝑋 is the Gini coefficient of
prefiscal income. For transfers, the two elements in the right-hand side are usually inverted
so that a positive sign is always associated with a progressive fiscal intervention.
𝝆𝑲
𝑩 = 𝑮𝑿 − 𝑪𝑩

(2)

In a world with a single fiscal intervention and no reranking, it is sufficient to know whether
the Kakwani index for a particular intervention indicates that it is progressive or regressive
to give an unambiguous response to the question mentioned above. That is, in the absence
Size is defined as the ratio of the total amount of the relevant component of fiscal policy (e.g., total direct
taxes) in the fiscal incidence exercise to the relevant total prefiscal income. Because both the numerators and
denominators might be different from fiscal budget and GDP data, the ratios used here do not necessarily
match the sizes measured with administrative data.
10
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of reranking, the conditions for a tax to be equalizing, neutral, or unequalizing are Π 𝐾
𝑇 > 0,
𝐾
𝐾
Π 𝑇 = 0, and Π 𝑇 < 0, respectively. In a world of a single intervention and no reranking,
progressivity (regressivity) and equalizing (unequalizing) are terms that can be used
interchangeably.
However, as Lambert (2001) pointed out, the biunivocal relationship between the Kakwani
index of a fiscal intervention and its redistributive effect no longer necessarily holds with
multiple interventions even if there is no reranking. Lambert showed that the net
redistributive effect can be written as a weighted sum of the Kakwani indexes for taxes and
transfers. Mathematically, the formula is:
𝑹𝑬
𝚷𝑵
=

(𝒈𝚷𝑻𝑲 + 𝐛 𝝆𝑲
𝑩)
(1 – 𝐠 + 𝐛)

(3)

where 𝚷𝑵𝑹𝑬 is the redistributive effect (that is, the difference between the prefiscal and
postfiscal Gini coefficients); g and b are the ratio of taxes and transfers to pre-fiscal income,
respectively; and, 𝚷𝑻𝑲 and 𝝆𝑲
𝑩 are the Kakwani indexes for total taxes and total transfers,
respectively.
Given the above equation, it is possible for a fiscal system to reduce inequality by more when
it includes a regressive tax (Π 𝐾
𝑇 < 0) comparing to an alternative fiscal system that excludes
such tax (and the necessary tax revenue is replaced by “manna from heaven”, for example).
We call this the Lambert conundrum and it is theoretically possible as long as the following
holds (more details are presented in Appendix A):

𝚷𝑻𝑲 > −

(𝒃)
(𝟏+𝒃)

𝝆𝑲
𝑩

(4)

In the presence of reranking, as shown by Enami (2018), it is possible to have a progressive
(regressive) Kakwani but the tax or transfer be unequalizing (equalizing), even if there is a
single intervention.11
An unambiguous indicator of whether a tax or a transfer is equalizing (unequalizing) is the
marginal contribution. The marginal contribution equals the difference between the inequality
indicator measured 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. For instance, taking the Gini coefficient as the inequality
measure, and calculating the marginal contribution of direct taxes to disposable income:
𝑫𝒊𝒔𝒑𝒐𝒔𝒂𝒃𝒍𝒆 𝒊𝒏𝒄𝒐𝒎𝒆

𝑴𝑪𝑫𝒊𝒓𝒆𝒄𝒕 𝒕𝒂𝒙𝒆𝒔

= 𝑮𝑫𝒊𝒔𝒑𝒐𝒔𝒂𝒃𝒍𝒆 𝒊𝒏𝒄𝒐𝒎𝒆 𝒆𝒙𝒄𝒍𝒖𝒅𝒊𝒏𝒈 𝑫𝒊𝒓𝒆𝒄𝒕 𝒕𝒂𝒙𝒆𝒔 − 𝑮𝑫𝒊𝒔𝒑𝒐𝒔𝒂𝒃𝒍𝒆 𝒊𝒏𝒄𝒐𝒎𝒆 (5)

If this difference is positive (negative), then the direct taxes are equalizing (unequalizing). If
the difference equals zero, the tax or transfer is “neutral”. These are always mathematically
true even in the presence of reranking or Lambert’s conundrum. From a policy perspective,
the marginal contribution has a straightforward interpretation: Would disposable income
𝑹𝑬
In the above formula, the 𝚷𝑵
term is the Reynolds-Smolensky index of vertical equity (see Duclos and
Araar, 2006, chapter 7), and not the redistributive effect. It is theoretically possible then to have progressive
Kakwani indexes for taxes and transfers, and the system to show no redistribution, just reranking.
11
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inequality be higher, equal, or lower with direct taxes than without them? The marginal
contribution of a particular component of fiscal policy depends on the postfiscal income
concept used to calculate them. Thus, as shall be seen below, there will be more than one
marginal contribution for each component of fiscal policy.12
While it is mathematically possible for a component of fiscal policy to be Kakwani
progressive (regressive) yet unequalizing (equalizing), how frequently does this occur in
actual fiscal systems? As stated in the Introduction, to assess the extent to which the Kakwani
index yields accurate predictions regarding the impact of taxes and transfers on postfiscal
inequality, we do the following. First, we calculate the frequency with which we observe that
both the Kakwani index and the marginal contribution show that a fiscal intervention is
equalizing (unequalizing). We call this the sign-consistency check. Second, for the cases in
which there is sign-consistency, how frequently the magnitude of the Kakwani index and the
magnitude of the size of the tax or the transfer map into a similar magnitude for the marginal
contribution? We call this the magnitude-consistency check. Finally, to test the dictum that
increasing the size or progressivity of a progressive tax or transfer is equalizing (hereafter,
fiscal redistribution dictum-consistency), we regress the marginal contribution on the
Kakwani index and size exploiting the cross-country variation in these variables in the data
used here.13 Our consistency analyses are carried out for four broad categories of fiscal policy:
direct taxes, direct transfers, indirect taxes and subsidies.
II.b. Data
To undertake our empirical analysis, we use a novel data set housed in the Commitment to
Equity Institute’s Data Center on Fiscal Redistribution (CEQ Data Center) 14. Our database
includes the results of fiscal incidence analyses for 39 countries. For a subset of 8 countries,
there are results for different years. In addition, as it is discussed later, given that social
insurance old-age contributory pensions can be treated as deferred income (PDI) or a pure
government transfer (PGT), there are a total of 50 PDI and 37 PGT scenarios for the covered
country-years. Our empirical analysis requires availability of the three following indicators:
the Kakwani index, the marginal contribution, and the size of each intervention that we
analyze. This yields a total of 87 country studies (data points) shown in Table 1. Recall that
the total number of country studies is constructed by adding the number of countries with a
fiscal incidence study, the number of years there is a fiscal incidence analysis for the same
country, and the number of country-years with a PDI and a PGT scenario. Thus, for
example, for El Salvador there are 8 data points: 4 years times 2 scenarios. For Argentina,
there are 3 data points: 2 years but only 1 of them has 2 scenarios. The table also includes
the availability of indicators for disposable and consumable income whose definitions and
use are described further below.

In contrast, the Kakwani index is always calculated with respect to the prefiscal income and would have a
different value when the prefiscal income is different.
13 The dictum states, more generally, that increasing the progressivity (regressivity) of a fiscal component will
make the system more equalizing (unequalizing). Regarding size, the dictum states that increasing the size of a
progressive (regressive) fiscal component, will make the system more equalizing (unequalizing).
14 https://commitmentoequity.org/datacenter/
12
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Table 1. Data Availability
Country
Argentina
Armenia
Bolivia
Brazil
Chile
China
Colombia
Comoros
Dominican Republic
Ecuador
El Salvador
Eswatini
Ghana
Guatemala
Honduras
India
Iran
Ivory Coast
Kenya
Lesotho
Mexico
Namibia
Nicaragua
Panama
Peru
Russia
South Africa
Spain
Sri Lanka
Tajikistan

Year
2012
2017
2011
2009
2015
2009
2013
2014
2010
2014
2014
2013
2011
2011
2013
2015
2017
2017
2012
2011
2014
2011
2011
2011
2015
2015
2017
2012
2014
2010
2016
2009
2016
2011
2010
2010
2015
2017
2009
2015

PDI

PGT

Disposable Consumable
income
income

Disposable Consumable
income
income

Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
7

Tanzania
Togo
Tunisia
Turkey
Uganda
United States
Uruguay
Venezuela
Zambia

2011
2015
2010
2014
2012
2016
2016
2009
2013
2015

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Source: Argentina 2012 (Rossignolo, 2020); Argentina 2017 (Lopez del Valle et al., 2021); Armenia 2011
(Younger et al., 2019); Bolivia 2009 (Paz Arauco et al., 2014); Bolivia 2015 (Paz Arauco et al., 2020); Brazil
2009 (Higgins, Pereira and Cabrera, 2020); Chile 2013 (Martinez-Aguilar, 2020); China 2014 (Yang, 2020);
Colombia 2010 (Melendez and Martinez, 2019); Colombia 2014 (Melendez and Martinez, 2019); Comoros
2014 (Jellema 2020); Dominican Republic 2013 (Aristy-Escuder, 2019); Ecuador 2011 (Llerena et al., 2020);
El Salvador 2011 (Oliva, 2020); El Salvador 2013 (Oliva, 2020); El Salvador 2015 (Oliva, 2020); El Salvador
2017 (Oliva, 2020); Eswatini 2017 (Habib et al., 2020); Ghana 2012 (Younger et al., 2018); Guatemala 2011
(Cabrera, 2019); Guatemala 2014 (Cabrera et al., 2020); Honduras 2011 (Espino, 2020); India 2011 (Khundu
and Cabrera, 2020); Iran 2011 (Enami, Lustig, and Taqdiri, 2017); Ivory Coast 2015 (Jellema, 2020); Kenya
2015 (Kulundu et al., 2019); Lesotho 2017 (Massara and Houts, 2020); Mexico 2012 (Scott et al., 2020); Mexico
2014 (Scott et al., 2020); Namibia 2010 (Jellema and Renda, 2020); Namibia 2016 (Jellema and Goldman,
2020); Nicaragua 2009 (Cabrera and Moran, 2020); Panama 2016 (Martinez-Aguilar, 2020); Paraguay 2014
(Gimenez et al., 2017); Peru 2011 (Jaramillo, 2020); Russia 2010 (Popova Et.Al, 2019); South Africa 2010
(Inchauste et al., 2016); South Africa 2015 (Goldman and Woolard, 2020); Spain 2017 (Bengoechea and Quan,
2019); Sri Lanka 2009 (Arunatilake et al., 2019); Tajikistan 2015 (Benicio et al., 2017); Tanzania 2011 (Younger,
Myamba, and Mdadila, 2019); Togo 2015 (Jellema and Tassot, 2020); Tunisia 2010 (Jouini, 2020); Turkey 2014
(Caglayan, 2020); Uganda 2012(Jellema and Renda, 2020); Uganda 2016 (Deisy et al., 2020); United States
2016 (Carrera et al., 2019); Uruguay2009 (Bucheli, 2019); Venezuela 2013 (Molina, 2020) and Zambia 2015
(Jellema et al., 2020). For the references see online Appendix C.
Note: PDI: old-age pensions as deferred income; PGT: old-age pensions as government transfer. For
definitions of disposable and consumable income see Figure 1.

The advantages of using this database are twofold. First, the CEQ Data is one of the most
comprehensive in terms of country coverage and the fiscal interventions included in the fiscal
incidence analyses. The second advantage is that the country studies use a common
methodological approach described in Lustig (2018) and are subject to the same protocol of
quality control which makes the data quite comparable.
Fiscal incidence analysis is the method utilized to allocate taxes and public spending to
households so that one can compare incomes before taxes and transfers with incomes after
them, and calculate the relevant indicators for prefiscal and postfiscal incomes.15 The building
block of fiscal incidence analysis is the construction of income concepts. That is, starting
from a concept of prefiscal income, each new income concept is constructed by adding (or
subtracting) another element of the fiscal system. The prefiscal income is the income concept
that is used to rank households before the effects of the fiscal system. Following the
methodology in Lustig (2018), the studies housed in the CEQ Data Center use two prefiscal
There are many references that describe what fiscal incidence analysis entails. For a synthesis see, for example,
Lustig (2020).
15
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income concepts and two postfiscal ones. The income concepts can be observed in Figure
1.
Figure 1. Income concepts

Source: Own elaboration based on Lustig (2018).

As can be observed, there are two pre-fiscal income concepts depending on the treatment of
contributory pensions. In the first scenario, pensions are treated as pure deferred income
(PDI) and in the second as pure government transfers (PGT).16 When old-age pensions from
social security are considered as pure deferred income from savings in the past, and current
contributions are treated as a form of mandatory savings, the pre-fiscal income is equal to
market income plus contributory pension minus contributions to social security old-age
pensions.
The rationale for these two prefiscal income scenarios is the following. In actual situations,
(and leaving aside the system of individualized accounts that are always deferred income),
social insurance contributory pensions are partly deferred income and therefore should have
a portion of them added to market income (and contributions subtracted from factor
income); and partly government transfer and therefore a portion of them should be included
with the rest of government transfers (and contributions treated as any other direct tax).
However, since it is very difficult to determine which portion should be treated as deferred
income and which portion should be treated as a transfer when the only information available
is a cross-section household survey, it is advisable to calculate the impact of the net fiscal
system under the two extreme scenarios. Lastly, the treatment of old-age pensions as deferred
16

For details, see Chapter 1 in Lustig (2018).
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income (the PDI scenario) or a government transfer (the PGT scenario) affects the value of
Kakwani index for all fiscal interventions (by changing the prefiscal income distribution) and
the marginal contribution of direct transfers. As a result, it is necessary to use both scenarios
in the analysis. Ex ante there is no reason to think that the two scenarios would yield the
same results in terms of consistent/inconsistent cases.
The fiscal incidence analyses include four broad categories of fiscal interventions: direct
personal income taxes and contributions; direct transfers17 and contributory pensions;
indirect taxes; and, indirect subsidies.18 These yield two postfiscal income concepts: Disposable
income and Consumable income. The first one is equal to the sum of pre-fiscal income plus direct
government transfers minus direct taxes19. The second one is the sum of disposable income
plus indirect subsidies minus indirect taxes (e.g., value-added tax, sales tax, etc.). Again, see
Figure 1 for details.
The fiscal incidence analyses in our database follow the so-called “accounting approach.”
This approach takes private income as given and allocates taxes and public spending to
individuals and families in different economic circumstances based on what is reported in
the household surveys used in the studies or, if not available, according to certain
assumptions. However, they are not a mechanically applied accounting exercise. They analyze
the incidence of taxes by their assumed economic rather than statutory incidence. The
economic incidence, strictly speaking, depends on the elasticity of demand and supply of a
factor or a good, and the ensuing general equilibrium effects. In essence, the accounting
approach implicitly assumes zero demand price and labor supply elasticities, and zero
elasticities of substitution among inputs, which may not be far-fetched assumptions for
analyzing effects in the short-run. Under these assumptions, individual income taxes and
contributions (both by employee and employer) are borne by labor in the form of lower
wages, taxes on incomes from capital are borne by the owners, and indirect taxes (on both
final goods and inputs, using input-output tables for the latter) are fully shifted forward to
consumers in the form of higher prices.20 While ignoring behavioral responses and general

Direct transfers include “conditional cash transfer programs, noncontributory pensions, scholarships,
public works programs, and other direct transfers (which may or may not be targeted to the poor). In the
case of public works programs (also known as “pay for work” or “welfare to work” programs),… the full
value of wages paid in these programs [is included] as direct transfers...Food transfers, although not cash,
are considered a direct transfer because they have a well-defined market value and are close substitutes for
cash. Similarly, school scholarships, school uniforms, and other near-cash benefits are treated as direct
government transfers. Unemployment benefits and other benefits that might be part of the contributory
system but are intended to deal with idiosyncratic shocks are also counted as direct transfers (Higgins and
Lustig, 2018, p. 248).” In addition, in the PGT scenario, contributory pensions are treated as a direct transfer.
18 The studies present results for these broad categories and the individual components that are included under
each of them. They also calculate the fiscal incidence of transfers in-kind such as education and health. The
latter are not used in this paper.
19 Depending on the treatment of the pension system, pre-fiscal income will include contributory pensions and
the same applies to direct taxes and contributions to pensions.
20 In addition, the fiscal incidence studies take into account the lower incidence associated with consumption
of own-production (quite common, especially in rural areas in developing countries), informality and other
forms of tax evasion due to corruption or poor enforcement schemes.
17
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equilibrium effects is a limitation of the accounting approach, the effects calculated with this
method are considered a reasonable approximation of the short-run welfare impact.21
II.c. Consistency Analyses
We use three indicators available in the CEQ Data Center in our consistency analyses: the
Kakwani index, the marginal contribution, and size of direct taxes, direct transfers, indirect
taxes, and indirect subsidies. The Kakwani index and marginal contribution was described at
the start of this section. Size is measured as the ratio between the total amount of the fiscal
component observed in the fiscal incidence analysis divided by (the corresponding PDI or
PGT) prefiscal income.22 Since both the contributions and the benefits of old-age social
security pensions are part of direct taxes and transfers (respectively) in the PGT scenario, we
carry out the analysis with the former added to the latter and separately to assess whether
our results are sensitive to their inclusion under the broader category. As shown in Figure 1,
the fiscal incidence analyses that includes both direct taxes and transfers and indirect taxes
and subisides, generates two postfiscal income concepts: disposable income (which covers
only direct taxes and transfers) and consumable income (which includes direct taxes and
transfers, and indirect taxes and subsidies). Thus, for direct taxes and transfers, there will be
a marginal contribution associated with disposable income and another one associated with
consumable income; that is, the sign and order of magnitude could be different, although
usually the signs are the same. Table 2 shows the summary statistics for the variables we use
in our empirical analysis.

Coady et al. (2006), 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 will
be a better approximation of the short-run welfare impact.” (Coady et al., 2006, p. 9).
22 Note that this definition of size is different from the one calculated from administrative data which usually
includes budget information in the numerator and GDP (or GNI) in the denominator.
21
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Table 2. Summary statistics
Scenario
Intervention

Variable
Kakwani
Size
Direct taxes
MC to disposable income
MC to consumable income
Kakwani
Contributions to Size
social security MC to disposable income
MC to consumable income
Kakwani
Direct taxes+
Size
contributions to
MC to disposable income
social security
MC to consumable income
Kakwani
Size
Direct transfers
MC to disposable income
MC to consumable income
Kakwani
Size
Contributory
pensions
MC to disposable income
MC to consumable income
Kakwani
Direct transfers
Size
+ contributory
MC to disposable income
pensions
MC to consumable income
Kakwani
Size
Indirect taxes
MC to disposable income
MC to consumable income
Kakwani
Size
Subsidies
MC to disposable income
MC to consumable income

Mean
0.249
0.062
0.014
0.015
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
0.743
0.027
0.018
0.020
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
-0.004
0.085
n.a
0.003
0.223
0.020
n.a
0.003

PDI
Standard deviation
0.133
0.053
0.012
0.013
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
0.166
0.027
0.021
0.024
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
0.071
0.034
n.a
0.005
0.256
0.024
n.a
0.005

Minimum
0.059
0.005
0.001
0.002
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
0.294
0.001
0.000
0.001
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
-0.175
0.023
n.a
-0.005
-0.172
0.000
n.a
-0.002

Maximum
0.605
0.225
0.046
0.051
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
1.101
0.119
0.095
0.113
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
0.146
0.197
n.a
0.018
1.270
0.127
n.a
0.022

Mean
0.138
0.045
0.005
0.006
0.138
0.099
-0.037
0.405
0.201
0.097
0.016
0.017
0.743
0.026
0.015
0.016
0.370
0.061
0.009
0.012
0.492
0.086
0.026
0.031
-0.031
0.084
n.a
0.002
0.278
0.021
n.a
0.003

S

Source: Argentina 2012 (Rossignolo, 2020); Argentina 2017 (Lopez del Valle et al., 2021); Armenia 2011 (Younger et al., 2019); Bolivia 2009 (Paz A
Brazil 2009 (Higgins, Pereira and Cabrera, 2020); Chile 2013 (Martinez-Aguilar, 2020); China 2014 (Yang, 2020); Colombia 2010 (Melendez and M
2019); Comoros 2014 (Jellema 2020); Dominican Republic 2013 (Aristy-Escuder, 2019); Ecuador 2011 (Llerena et al., 2020); El Salvador 2011 (Oliv
(Oliva, 2020); El Salvador 2017 (Oliva, 2020); Eswatini 2017 (Habib et al., 2020); Ghana 2012 (Younger et al., 2018); Guatemala 2011 (Cabrera, 201
(Espino, 2020); India 2011 (Khundu and Cabrera, 2020); Iran 2011 (Enami, Lustig, and Taqdiri, 2017); Ivory Coast 2015 (Jellema, 2020); Kenya 2015
2020); Mexico 2012 (Scott et al., 2020); Mexico 2014 (Scott et al., 2020); Namibia 2010 (Jellema and Renda, 2020); Namibia 2016 (Jellema and Gol
Panama 2016 (Martinez-Aguilar, 2020); Paraguay 2014 (Gimenez et al., 2017); Peru 2011 (Jaramillo, 2020); Russia 2010 (Popova Et.Al, 2019); Sou
(Goldman and Woolard, 2020); Spain 2017 (Bengoechea and Quan, 2019); Sri Lanka 2009 (Arunatilake et al., 2019); Tajikistan 2015 (Benicio et al
2019); Togo 2015 (Jellema and Tassot, 2020); Tunisia 2010 (Jouini, 2020); Turkey 2014 (Caglayan, 2020); Uganda 2012(Jellema and Renda, 2020); Ug
et al., 2019); Uruguay2009 (Bucheli, 2019); Venezuela 2013 (Molina, 2020) and Zambia 2015 (Jellema et al., 2020). For the references see online App

Note: PDI: old-age pensions as deferred income; PGT: old-age pensions as government transfer. For definitions of disposable and consumable inco
marginal contribution see equations (1), (2), and (5). Cells with n.a. means not applicable: that is, these coefficients cannot be calculated given ou
include indirect taxes by definition, so the marginal contribution of indirect taxes to the inequality of disposable income is not defined. See the meth

The sign-consistency check consists of counting the frequency of the cases in which the
Kakwani index and the marginal contribution coincide in sign. That is, we calculate the
following ratio:
∑𝑖,𝑗,𝑐,𝑠 𝐼{1=[(𝐾>0 ∧𝑀𝐶<0)∨ (𝐾<0 ∧𝑀𝐶>0)]}𝑖,𝑗,𝑐,𝑠
𝑁𝑖,𝑗,𝑐,𝑠

(6)

Where ∑𝑖,𝑗,𝑐,𝑠 𝐼 {1 = [(𝐾 > 0 ∧ 𝑀𝐶 < 0) ∨ (𝐾 < 0 ∧ 𝑀𝐶 > 0)]}𝑖,𝑗,𝑐,𝑠 is an indicator
function equal to one if the observation is a sign-inconsistent case; the subscripts 𝑖, 𝑗, 𝑐 and
𝑠 refer to the fiscal policy or intervention (direct taxes, direct transfers, etc.), income concept
(disposable or consumable income), country-year, and scenario (PDI or PGT), respectively.
This summation covers all countries, income concepts, interventions, and scenarios. 𝑁𝑖,𝑗,𝑐,𝑠
is the total number of country-study-scenario by intervention. The above formula is
calculated for all the interventions together and by intervention.
For the magnitude-consistency test, we count the cases in which there is no signinconsistency but taxes and transfers with relatively similar size and progressivity
(regressivity) have significantly different marginal contributions. Specifically, we count the
cases in which the size and Kakwani index of interventions are very similar, but the value of
the marginal contributions is in the top or bottom 25% of all marginal contributions for that
component of fiscal policy in our sample (for a given scenario-income concept combination).
As stated, we test the fiscal redistribution dictum-consistency using regression analysis. Since
we have different postfisal income concepts (disposable and consumable income) and
different prefiscal income (PDI and PGT scenarios), we have a separate set of marginal
contributions, Kakwani indices, and sizes depending on the choice of pre and postfical
income concepts and therefore a series of regression models. The general formula for the
regressions is as follows:
𝑴𝑪𝒔𝒊,𝒋,𝒄 = 𝜷𝟎 + 𝜷𝟏 𝑲𝒔𝒊,𝒄 + 𝜷𝟐 𝑺𝒔𝒊,𝒄 + 𝜺𝒔𝒊,𝒋,𝒄

(7)

𝑠
Where 𝑀𝐶𝑖,𝑗,𝑐
is the marginal contribution of the intervention 𝑖, for the income concept 𝑗,
in the country 𝑐, and in the scenario 𝑠. 𝐾 is the Kakwani index with respect to the prefiscal
income, 𝑆 is the relative size of the intervention with respect to the prefiscal income, and 𝜀
is the error term. If the dictum holds, 𝛽1 and 𝛽2 should be positive and statistically
significant.

There are two clarifications to be made about these regressions. First, when we use marginal
contributions to disposable income, we run the regression only for direct transfers and direct
taxes because indirect taxes and indirect subsidies come after disposable income (see Figure
1). Thus, there is no marginal contribution to the change in inequality from prefiscal to
disposable income for these two items. Second, in the PGT scenario, we add the
contributions to social security to direct taxes, and the contributory pensions are added to
direct transfers. For comparability reasons, in the PGT scenario, we show the results with
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direct taxes and contributions summed up as one category (likewise for direct transfers and
contributory pensions) and each item separately (i.e., separate regressions for direct taxes,
contributions to social security, direct transfers, and contributory pensions). Hence, we run
a total of twenty regressions.
III. Results and Discussion
As mentioned in the Introduction, we want to assess the extent to which there is signinconsistency, magnitude-inconsistency, or fiscal redistribution dictum- inconsistency in
actual country studies. As it was mentioned before, if there is reranking or the Lambert’s
conundrum occurs, it is possible to have taxes and transfers that are regressive (progressive)
but equalizing (unequalizing). Thus, we first analyze the cases in which the sign of the
Kakwani index and the marginal contribution of components of fiscal policy (i.e., direct and
indirect taxes, direct transfers, and indirect subsidies) do not match (i.e., sign-inconsistency).
Table 3 shows the list of country cases with a sign-inconsistency. Our results show that for
everything but indirect taxes, the sign-inconsistency is limited to only three cases for direct
transfers and contributory pensions in the PGT scenario. These three cases display a
progressive but unequalizing examples of sign-inconsistency. For indirect taxes, however,
there are 22 cases out of 87 country cases (about 25% of our sample) that are regressive but
eqaulizing.
As observed in Table 3, there are two cases of sign-inconsistency: progressive but
unequalizing and regressive but equalizing. The former implies that, for example, if the
progressive transfer in Tunisia is removed, the fiscal system would be more equalizing.
Similarly, if the regressive tax in Argentina is removed, the fiscal system would be less
equalizing. The Lambert’s conundrum contributes differently to these two types of signinconsistencies (i.e., regressive but equalizing vs. progressive but unequalizing). Kakwani
index defines progressivity/regressivity with respect to prefiscal income and therefore
ignores other components of the fiscal system. In the regressive but equalizing cases, a
regressive tax becomes effectively progressive when all other elements of the fiscal system
are taken into account. In the progressive but unequalizing cases, a progressive transfer
becomes effectively regressive when all other elements of the fiscal system are accounted for.

Table 3. List of cases with sign-inconsistency between the Kakwani index and
marginal contribution
Panel A: Regressive but equalizing
Scenario Intervention

Income
concept

Country study

Kakwani

Marginal
contribution

PDI

Indirect taxes

Consumable
Income

Argentina (2017)

-0.088

0.001

PDI

Indirect taxes

Consumable
Income

Bolivia (2015)

-0.005

0.001
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PDI

Indirect taxes

Consumable
Income

Brazil (2009)

-0.025

0.002

PDI

Indirect taxes

Consumable
Income

Chile (2013)

-0.027

0.000

PDI

Indirect taxes

Consumable
Income

Ivory Coast (2015)

-0.070

0.018

PDI

Indirect taxes

Consumable
Income

Lesotho (2017)

-0.052

0.003

PDI

Indirect taxes

Consumable
Income

Mexico (2014)

-0.005

0.002

PDI

Indirect taxes

Consumable
Income

Namibia (2010)

-0.037

0.001

PDI

Indirect taxes

Consumable
Income

Nicaragua (2009)

-0.014

0.001

PDI

Indirect taxes

Consumable
Income

South Africa
(2010)

-0.065

0.009

PDI

Indirect taxes

Consumable
Income

Spain (2017)

-0.137

0.000

PGT

Indirect taxes

Consumable
Income

Argentina (2017)

-0.207

0.001

PGT

Indirect taxes

Consumable
Income

Bolivia (2009)

-0.002

0.001

PGT

Indirect taxes

Consumable
Income

Bolivia (2015)

-0.010

0.001

PGT

Indirect taxes

Consumable
Income

Brazil (2009)

-0.097

0.002

PGT

Indirect taxes

Consumable
Income

Chile (2013)

-0.042

0.000

PGT

Indirect taxes

Consumable
Income

Mexico (2012)

0.000

0.002

PGT

Indirect taxes

Consumable
Income

Mexico (2014)

-0.024

0.002

PGT

Indirect taxes

Consumable
Income

Namibia (2010)

-0.042

0.001

PGT

Indirect taxes

Consumable
Income

Nicaragua (2009)

-0.022

0.001

PGT

Indirect taxes

Consumable
Income

Spain (2017)

-0.268

0.000

PGT

Indirect taxes

Consumable
Income

Tajikistan (2015)

-0.022

0.000
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Panel B: Progressive but unequalizing
Scenario Intervention
PGT
PGT
PGT

Direct transfers
and contributory
pensions
Direct transfers
and contributory
pensions
Direct transfers
and contributory
pensions

Income
concept

Country study

Kakwani

Marginal
contribution

Disposable
income

Tunisia (2010)

0.096

-0.002

Consumable
Income

Togo (2015)

0.347

-0.0001

Consumable
Income

Tunisia (2010)

0.097

-0.002

Source: Argentina 2012 (Rossignolo, 2020); Argentina 2017 (Lopez del Valle et al., 2021); Armenia 2011
(Younger et al., 2019); Bolivia 2009 (Paz Arauco et al., 2014); Bolivia 2015 (Paz Arauco et al., 2020); Brazil
2009 (Higgins, Pereira and Cabrera, 2020); Chile 2013 (Martinez-Aguilar, 2020); China 2014 (Yang, 2020);
Colombia 2010 (Melendez and Martinez, 2019); Colombia 2014 (Melendez and Martinez, 2019); Comoros
2014 (Jellema 2020); Dominican Republic 2013 (Aristy-Escuder, 2019); Ecuador 2011 (Llerena et al., 2020);
El Salvador 2011 (Oliva, 2020); El Salvador 2013 (Oliva, 2020); El Salvador 2015 (Oliva, 2020); El Salvador
2017 (Oliva, 2020); Eswatini 2017 (Habib et al., 2020); Ghana 2012 (Younger et al., 2018); Guatemala 2011
(Cabrera, 2019); Guatemala 2014 (Cabrera et al., 2020); Honduras 2011 (Espino, 2020); India 2011 (Khundu
and Cabrera, 2020); Iran 2011 (Enami, Lustig, and Taqdiri, 2017); Ivory Coast 2015 (Jellema, 2020); Kenya
2015 (Kulundu et al., 2019); Lesotho 2017 (Massara and Houts, 2020); Mexico 2012 (Scott et al., 2020); Mexico
2014 (Scott et al., 2020); Namibia 2010 (Jellema and Renda, 2020); Namibia 2016 (Jellema and Goldman,
2020); Nicaragua 2009 (Cabrera and Moran, 2020); Panama 2016 (Martinez-Aguilar, 2020); Paraguay 2014
(Gimenez et al., 2017); Peru 2011 (Jaramillo, 2020); Russia 2010 (Popova Et.Al, 2019); South Africa 2010
(Inchauste et al., 2016); South Africa 2015 (Goldman and Woolard, 2020); Spain 2017 (Bengoechea and Quan,
2019); Sri Lanka 2009 (Arunatilake et al., 2019); Tajikistan 2015 (Benicio et al., 2017); Tanzania 2011 (Younger,
Myamba, and Mdadila, 2019); Togo 2015 (Jellema and Tassot, 2020); Tunisia 2010 (Jouini, 2020); Turkey 2014
(Caglayan, 2020); Uganda 2012(Jellema and Renda, 2020); Uganda 2016 (Deisy et al., 2020); United States
2016 (Carrera et al., 2019); Uruguay2009 (Bucheli, 2019); Venezuela 2013 (Molina, 2020) and Zambia 2015
(Jellema et al., 2020). For the references see online Appendix C.
Notes: PDI: old-age pensions as deferred income; PGT: old-age pensions as government transfer. For
definitions of disposable and consumable income see Figure 1. For the definition of Kakwani index and
marginal contribution see equations (1), (2), and (5).

It is worth noting that with the exception of a few cases of regressive indirect subsidies,
indirect taxes are the only components of the fiscal system in our database that are regressive.
One of the reasons was pointed out above. The randomness component in indirect taxes is
relatively higher (due to tastes, for instance) and, therefore, the frequency of reranking is
likely higher. A second reason is related to the Lambert’s conundrum: it is possible that other
progressive components of the fiscal system (e.g., direct taxes, direct transfers, subsidies, and
spending on education and health) have a higher power to create an income distribution in
which regressive indirect taxes become effectively progressive when these other components
are taken into account.23
Given the prevalence of sign-inconsistent cases for indirect taxes, we take an additional step
to compare the incidence of indirect taxes in the group of countries that are sign-consistent
In fact, if the Kakwani index is calculated with respect to the disposable income as opposed to the prefiscal
income, the majority of sign-inconsistent cases would disappear because the indirect taxes would be categorized
as progressive (and equalizing).
23
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to those that are sign-inconsistent. The goal of this analysis is to determine whether one can
identify the potential for sign-inconsistency by simply computing the incidence of indirect
taxes. Table 4 presents this analysis and shows the share of indirect taxes paid by each decile
(on average) in sign-consistent vs. inconsistent cases. The tax incidence is very similar in the
two groups. This analysis highlights that the sign-consistency/inconsistency is a result of the
interaction between components of a fiscal system and focusing on only one component
would not allow us to distinguish these cases.
Table 4. Incidence of indirect taxes in sign-consistent vs. inconsistent cases
Decile

PDI scenario

PGT scenario

Sign-Consistent

Sign-Inconsistent

Sign-Consistent

Sign-Inconsistent

1

1.77%

2.21%

2.33%

2.96%

2

2.78%

2.63%

3.05%

2.68%

3

3.73%

3.67%

3.95%

3.67%

4

4.69%

4.23%

4.86%

4.63%

5

5.80%

5.39%

5.93%

5.60%

6

7.09%

6.83%

7.18%

6.98%

7

8.88%

8.30%

8.80%

8.56%

8

11.41%

11.11%

11.29%

11.16%

9

15.95%

16.40%

15.74%

15.55%

10

37.89%

39.23%

36.87%

38.22%

Sum

100%

100%

100%

100%

Source: Argentina 2012 (Rossignolo, 2020); Argentina 2017 (Lopez del Valle et al., 2021); Armenia 2011
(Younger et al., 2019); Bolivia 2009 (Paz Arauco et al., 2014); Bolivia 2015 (Paz Arauco et al., 2020); Brazil
2009 (Higgins, Pereira and Cabrera, 2020); Chile 2013 (Martinez-Aguilar, 2020); China 2014 (Yang, 2020);
Colombia 2010 (Melendez and Martinez, 2019); Colombia 2014 (Melendez and Martinez, 2019); Comoros
2014 (Jellema 2020); Dominican Republic 2013 (Aristy-Escuder, 2019); Ecuador 2011 (Llerena et al., 2020);
El Salvador 2011 (Oliva, 2020); El Salvador 2013 (Oliva, 2020); El Salvador 2015 (Oliva, 2020); El Salvador
2017 (Oliva, 2020); Eswatini 2017 (Habib et al., 2020); Ghana 2012 (Younger et al., 2018); Guatemala 2011
(Cabrera, 2019); Guatemala 2014 (Cabrera et al., 2020); Honduras 2011 (Espino, 2020); India 2011 (Khundu
and Cabrera, 2020); Iran 2011 (Enami, Lustig, and Taqdiri, 2017); Ivory Coast 2015 (Jellema, 2020); Kenya
2015 (Kulundu et al., 2019); Lesotho 2017 (Massara and Houts, 2020); Mexico 2012 (Scott et al., 2020); Mexico
2014 (Scott et al., 2020); Namibia 2010 (Jellema and Renda, 2020); Namibia 2016 (Jellema and Goldman,
2020); Nicaragua 2009 (Cabrera and Moran, 2020); Panama 2016 (Martinez-Aguilar, 2020); Paraguay 2014
(Gimenez et al., 2017); Peru 2011 (Jaramillo, 2020); Russia 2010 (Popova Et.Al, 2019); South Africa 2010
(Inchauste et al., 2016); South Africa 2015 (Goldman and Woolard, 2020); Spain 2017 (Bengoechea and Quan,
2019); Sri Lanka 2009 (Arunatilake et al., 2019); Tajikistan 2015 (Benicio et al., 2017); Tanzania 2011 (Younger,
Myamba, and Mdadila, 2019); Togo 2015 (Jellema and Tassot, 2020); Tunisia 2010 (Jouini, 2020); Turkey 2014
(Caglayan, 2020); Uganda 2012(Jellema and Renda, 2020); Uganda 2016 (Deisy et al., 2020); United States
2016 (Carrera et al., 2019); Uruguay2009 (Bucheli, 2019); Venezuela 2013 (Molina, 2020) and Zambia 2015
(Jellema et al., 2020). For the references see online Appendix C.
Notes: PDI: old-age pensions as deferred income; PGT: old-age pensions as government transfer. The values
in the table represent the share of indirect taxes paid by each decile (on-average) in sign-consistent vs.
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inconsistent countries. Sign-consistent countries are the ones in which the signs of Kakwani index and
marginal contribution (for indirect taxes) are the same. For the definition of Kakwani index and marginal
contribution see equations (1), (2), and (5).

A plausible explanation of why sign-inconsistent cases appear more frequently with indirect
taxes is that randomness (due to tastes, for example) in the connection between the burden
of taxes and pretax income is likely to be higher in the case of indirect taxes (compared to
direct taxes or transfers, for example). Randomness is likely to introduce instances of
switches from local regressivity to local progressivity but with the tax being globally
regressive (progressive) but equalizing. Randomness could, in turn, introduce more instances
of reranking. Finally, given that the final impact on inequality depends on the incidence of
the other components of the fiscal system, it is possible that in some countries transfers are
so generous at the bottom that the indirect taxes are no longer regressive vis-à-vis the income
concept that incorporates transfers. This last case is the Lambert conundrum.
Our second indicator to point out inconsistencies refers to what we called magnitudeinconsistency. That is, even among the cases in which there is no sign-inconsistency, taxes
and transfers with relatively similar size and progressivity (regressivity) may have significantly
different marginal contributions. To highlight this matter, first we use a set of bubble charts
to display the relationship between the size of interventions, their Kakwani index, and their
marginal contribution in our sample. Figure 2 displays this relationship for various
components of fiscal policy and for the two scenarios regarding contributory pensions (PDI
and PGT scenarios) and with respect to the two main income concepts: Disposable and
Consumable Income.
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Figure 2. Kakwani index, size, and marginal contribution of components of the fiscal system: Bubble plo
Section I. PDI scenario
Panel A1. Marginal contribution of direct taxes to the inequality of
Disposable income

Kakwani index

Panel A2. Marginal contribution of d
Consumable income

Kakwani index

Size
Panel B1. Marginal contribution of direct transfers to the inequality of
Disposable income

Panel B2. Marginal contribution of d
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Kakwani index

Size
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Panel C. Marginal contribution of indirect taxes to the inequality of
Consumable income

Panel D. Marginal contribution of ind
Consumable income

Kakwani index
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Section II. PGT scenario
Panel E1. Marginal contribution of direct taxes to the inequality of
Disposable income

Panel E2. Marginal contribution of d
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Panel F1. Marginal contribution of direct transfers to the inequality of
Disposable income

Panel F2. Marginal contribution of d
Consumable income

Kakwani index
Kakwani index

Size

Size
Panel G. Marginal contribution of indirect taxes to the inequality of
Consumable income

Panel H. Marginal contribution of in
Consumable income

Kakwani index

Kakwani index

Size

Size

Source: Argentina 2012 (Rossignolo, 2020); Argentina 2017 (Lopez del Valle et al., 2021); Armenia 2011 (Younger et al., 2019); Bolivia 2
Arauco et al., 2020); Brazil 2009 (Higgins, Pereira and Cabrera, 2020); Chile 2013 (Martinez-Aguilar, 2020); China 2014 (Yang, 2020);
Colombia 2014 (Melendez and Martinez, 2019); Comoros 2014 (Jellema 2020); Dominican Republic 2013 (Aristy-Escuder, 2019); Ecua
(Oliva, 2020); El Salvador 2013 (Oliva, 2020); El Salvador 2015 (Oliva, 2020); El Salvador 2017 (Oliva, 2020); Eswatini 2017 (Habib e
Guatemala 2011 (Cabrera, 2019); Guatemala 2014 (Cabrera et al., 2020); Honduras 2011 (Espino, 2020); India 2011 (Khundu and Cabre
2017); Ivory Coast 2015 (Jellema, 2020); Kenya 2015 (Kulundu et al., 2019); Lesotho 2017 (Massara and Houts, 2020); Mexico 2012 (Sc
Namibia 2010 (Jellema and Renda, 2020); Namibia 2016 (Jellema and Goldman, 2020); Nicaragua 2009 (Cabrera and Moran, 2020); P
2014 (Gimenez et al., 2017); Peru 2011 (Jaramillo, 2020); Russia 2010 (Popova Et.Al, 2019); South Africa 2010 (Inchauste et al., 201
2020); Spain 2017 (Bengoechea and Quan, 2019); Sri Lanka 2009 (Arunatilake et al., 2019); Tajikistan 2015 (Benicio et al., 2017); Tanzan
Togo 2015 (Jellema and Tassot, 2020); Tunisia 2010 (Jouini, 2020); Turkey 2014 (Caglayan, 2020); Uganda 2012(Jellema and Renda, 2
States 2016 (Carrera et al., 2019); Uruguay2009 (Bucheli, 2019); Venezuela 2013 (Molina, 2020) and Zambia 2015 (Jellema et al., 2020).

Notes: PDI: old-age pensions as deferred income; PGT: old-age pensions as government transfer. For definitions of disposable and con
of Kakwani index and marginal contribution see equations (1), (2), and (5). Size of each component of fiscal policy is measured with res
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Green bubbles represent equalizing effects (positive marginal contribution) and red bubbles represent unequalizing effects (negativ
represents the size of marginal contribution. For the full-size graphs with country names see online Appendix D.
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As observed, there are a number of cases in which taxes or transfers with similar values for
the Kakwani index and size have drastically different marginal contributions. We summarize
these cases in Table 5 below. Specifically, this table includes only the cases in which the size
and Kakwani index of interventions are very similar, but the values of the marginal
contributions are in the top or bottom 25% of all marginal contributions for that component
of fiscal policy in our sample (for a given scenario-income concept combination). There are
5 pairs of cases that fall under the latter for the PDI scenario and 4 pairs for the PGT
scenario. In all 9 pairs of cases (about 6% of the possible pairs), the size and progressivity of
an intervention are inaccurate predictors of the marginal contribution of a component of
fiscal policy to the change in inequality. For example, Peru (2011) and Namibia (2016) are
two countries with a relatively similar Kakwani index and size for their direct taxes (in the
PDI scenario), but the marginal contribution of direct taxes (with respect to the Disposable
Income) is relatively small (bottom 25%) in Peru and relatively large (top 25%) in Namibia.
Had we not measured their impact correctly by using the size of the marginal contribution,
we would have concluded that direct taxes in these two countries have similar equalizing
impacts.
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Table 5. List of cases with magnitude-inconsistency
Scenario

Intervention

Income concept

Size

Kakwani

PDI
PDI
PDI
PDI
PDI
PDI
PDI
PDI
PDI
PDI

Direct taxes
Direct taxes
Direct taxes
Direct taxes
Direct transfers
Direct transfers
Direct transfers
Direct transfers
Indirect taxes
Indirect taxes
Direct taxes and
contributions
Direct taxes and
contributions
Direct taxes and
contributions
Direct taxes and
contributions
Direct transfers and
contributory pensions
Direct transfers and
contributory pensions
Subsidies
Subsidies

Disposable Income
Disposable Income
Consumable Income
Consumable Income
Disposable Income
Disposable Income
Consumable Income
Consumable Income
Consumable Income
Consumable Income

Medium size
Medium size
Medium size
Medium size
Medium size
Medium size
Medium size
Medium size
Medium size
Medium size

Medium Kakwani
Medium Kakwani
Medium Kakwani
Medium Kakwani
Medium Kakwani
Medium Kakwani
Medium Kakwani
Medium Kakwani
Medium Kakwani
Medium Kakwani

Marginal
contribution
Small MC
Large MC
Small MC
Large MC
Small MC
Large MC
Small MC
Large MC
Small MC
Large MC

Disposable Income

Medium size

Medium Kakwani

Small MC

Colomb

Disposable Income

Medium size

Medium Kakwani

Large MC

Togo (2

Consumable Income

Medium size

Medium Kakwani

Small MC

Iran (20
Ven

Consumable Income

Medium size

Medium Kakwani

Large MC

Namibi

Disposable Income

Medium size

Medium Kakwani

Small MC

Peru (2

Disposable Income

Medium size

Medium Kakwani

Large MC

Namibi

Consumable Income
Consumable Income

Medium size
Medium size

Large Kakwani
Large Kakwani

Small MC
Large MC

Spain (2
Namibi

PGT
PGT
PGT
PGT
PGT
PGT
PGT
PGT

Countr

Peru (2
Namibi
Peru (2
Namibi
Colomb
Chile (2
Tunisia
Togo (2
Urugua
El Salva

Source: Argentina 2012 (Rossignolo, 2020); Argentina 2017 (Lopez del Valle et al., 2021); Armenia 2011 (Younger et al., 2019); Bolivia 2009 (Pa
al., 2020); Brazil 2009 (Higgins, Pereira and Cabrera, 2020); Chile 2013 (Martinez-Aguilar, 2020); China 2014 (Yang, 2020); Colombia 2010 (Melen
and Martinez, 2019); Comoros 2014 (Jellema 2020); Dominican Republic 2013 (Aristy-Escuder, 2019); Ecuador 2011 (Llerena et al., 2020); El Sa
2020); El Salvador 2015 (Oliva, 2020); El Salvador 2017 (Oliva, 2020); Eswatini 2017 (Habib et al., 2020); Ghana 2012 (Younger et al., 2018);
(Cabrera et al., 2020); Honduras 2011 (Espino, 2020); India 2011 (Khundu and Cabrera, 2020); Iran 2011 (Enami, Lustig, and Taqdiri, 2017); Ivor
et al., 2019); Lesotho 2017 (Massara and Houts, 2020); Mexico 2012 (Scott et al., 2020); Mexico 2014 (Scott et al., 2020); Namibia 2010 (Jelle
Goldman, 2020); Nicaragua 2009 (Cabrera and Moran, 2020); Panama 2016 (Martinez-Aguilar, 2020); Paraguay 2014 (Gimenez et al., 2017); Peru
2019); South Africa 2010 (Inchauste et al., 2016); South Africa 2015 (Goldman and Woolard, 2020); Spain 2017 (Bengoechea and Quan, 2019);
2015 (Benicio et al., 2017); Tanzania 2011 (Younger, Myamba, and Mdadila, 2019); Togo 2015 (Jellema and Tassot, 2020); Tunisia 2010 (Jou
2012(Jellema and Renda, 2020); Uganda 2016 (Deisy et al., 2020); United States 2016 (Carrera et al., 2019); Uruguay2009 (Bucheli, 2019); Venez
et al., 2020). For the references see online Appendix C.

Notes: PDI: old-age pensions as deferred income; PGT: old-age pensions as government transfer. For definitions of disposable and consumable
index and marginal contribution see equations (1), (2), and (5). Size of each component of fiscal policy is measured with respect to the prefis
magnitude of Kakwani index, size, and marginal contribution of components of the fiscal system, Small, Medium and Large are defined relati
classified as “Small” if the value of the indicator is lower than the 25 th percentile of the distribution of this variable. “Medium” if the value is be
the value is higher than the 75th percentile.
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Given the above results, we can conclude that the frequency of both sign-inconsistency and
magnitude-inconsistency are relatively small, but they exist. Sign-inconsistency is more
common only in the case of indirect taxes which means that one should be cautions to use a
partial analysis (i.e., the Kakwani index) when assessing their impact on inequality.
It is important to note that one is not able to disentangle whether sign- or magnitudeinconsistency are due to reranking or the presence of Lambert’s conundrum. All the
countries included in our sample present some extent of reranking.24 However, for the
purposes of our paper it is not important to disentangle the source of the inconsistencies.
Additionally, it is worth noting that the relationship between the Kakwani index and size of
a fiscal intervention and its marginal contribution is complicated in the presence of reranking
and Lambert’s conundrum and specially when a fiscal system has many other components.
Enami (2018) derives the mathematical relationship between these indicators, but the
complexity of these equations indicates that any proper policy evaluation of the potential
effect of alternative policies on inequality requires microsimulation. In other words, the
information about the progressivity or size of a fiscal intervention is far from enough to
predict its impact on income inequality.
Finally, to analyze the validity of the fiscal redistribution dictum and to quantify it, we regress
the marginal contribution of components of the fiscal system on their respective Kakwani
index and size. It is important to note that we do not make any claims about causality as the
changes in Kakwani index and size are not random.
Table 6 presents the results of our regression analysis. To provide a more straightforward
interpretation of the relative impact of the change in the size and Kakwani index on the
marginal contribution of a component of the fiscal system, we have calculated elasticities
based on the average value of the Kakwani index and size of components in the relevant
sub-sample used for each regression model displayed in Table 6. Note that the sign of
elasticities follows the sign of the coefficients (i.e., they are always positive). This is because
our elasticities simply express the coefficients of our regressions in an easier to comprehend
form.
Our results show that, in general, increasing the size or progressivity (regressivity) of a
progressive (regressive) tax or transfer will be equalizing (unequalizing). The elasticity of the
marginal contribution with respect to progressivity of a component of fiscal policy ranges
from 0.4 for direct taxes to 1.6 for direct transfers while the elasticity of the marginal
contribution with respect to size ranges from 0.4 to 2 (both are for indirect taxes, but in
different scenarios). Thus, although reranking and the presence of Lambert’s conundrum
can potentially yield cases in which raising the progressivity or size of a progressive
intervention increases inequality, in general this is empirically unlikely. To what extent does
the assumption about contributory pensions make a difference? We find that our elasticities
See the Reranking sheet in the Standard Indicators housed in the CEQ Institute Data Center.
https://commitmentoequity.org/datacenter/
24
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are generally similar for the same components of fiscal policy in the PDI and PGT scenarios
(i.e., direct taxes, direct transfers, and indirect subsidies). The only exception is indirect taxes:
the elasticity with respect to progressivity (size) is noticeably lower in the PDI (PGT)
scenario. As Appendix B shows the results discussed above remain remarkably unchanged
when we exclude the two rich countries in our database, i.e., USA and Spain.
A caveat is in order. The regression assumes that countries are comparable when it comes
to the issue of how changes in size and progressivity affect reranking or the occurrence of
Lambert’s conundrum (or both). In other words, the estimated coefficients for progressivity,
for example, assume that whenever one is comparing country A to country B where B has a
more progressive system, and one makes the system in A more like B (more progressive),
the additional reranking would look like the reranking observed in country B. In practice
there is no reason why this assumption would hold. It is empirically possible that the
reranking induced by changes in progressivity in country A is not similar to the one observed
in country B. Thus, the dictum could be violated more, or less, frequently than the regression
results imply.
Table 6. Fiscal redistribution dictum-consistency: regression results
Panel A. PDI scenario
Income Concept

Consumable Income

Disposable Income
Direct
taxes

Direct
transfers

Direct
taxes

Direct
transfers

Indirect
taxes

Indirect
subsidies

Kakwani Index

0.030***
(0.006)

0.036***
(0.012)

0.033***
(0.007)

0.041***
(0.014)

0.053***
(0.008)

0.007***
(0.002)

Size

0.227***
(0.018)

0.656***
(0.088)

0.252***
(0.021)

0.759***
(0.115)

0.059***
(0.017)

0.151***
(0.034)

Observations
Adj. R-Squared

48
0.886

47
0.885

48
0.878

47
0.870

50
0.535

39
0.666

Average MC
Average Kakwani
Average size

0.013
0.249
0.059

0.017
0.743
0.025

0.015
0.249
0.059

0.020
0.743
0.025

0.003
-0.004
0.085

0.003
0.223
0.015

Elasticity of MC w.r.t. the
Kakwani index

0.6%

1.6%

0.5%

1.5%

0.1%

0.6%

Elasticity of MC w.r.t. the
size

1.0%

1.0%

1.0%

1.0%

2.0%

0.8%

Marginal contribution of
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PanelB.PGTscenario

IncomeConcept

Marginal contributionof

DisposableIncome

Direct taxes+ Direct
contributions to taxes
pension

rect transfers Direct Contributory
Contributions to Di
butory transfers pensions
social security +contri
pensions

Kakwani Index

0.050***
(0.015)

0.022**
(0.009)

0.043***
(0.014)

0.070***
(0.012)

0.027***
(0.009)

0.032***
(0.010)

Size

0.188***
(0.024)

0.216***
(0.028)

0.137***
(0.023)

0.309***
(0.055)

0.499***
(0.058)

0.200**
(0.073)

Observations
Adj.R-Squared

35
0.778

35
0.835

28
0.678

37
0.865

36
0.906

37
0.664

AverageMC
AverageKakwani
Averagesize

0.015
0.201
0.089

0.011
0.212
0.056

0.004
0.138
0.033

0.025
0.492
0.083

0.014
0.743
0.025

0.009
0.370
0.059

ElasticityofMCw.r.t. the
Kakwani index
ElasticityofMCw.r.t. the
size

0.7%

0.4%

1.6%

1.4%

1.4%

1.3%

1.1%

1.1%

1.2%

1.0%

0.9%

1.3%

Source:Argentina2012(Rossignolo,2020);Argentina2017 (LopezdelValleet al.,2021);Armenia2011(Youngeret al., 2019);Bolivia2009 (
Aguilar, 2020);China2014 (Yang, 2020);Colombia2010 (MelendezandMartinez, 2019);Colombia2014 (MelendezandMartinez, 2019);C
(Oliva,2020);ElSalvador2013(Oliva,2020);ElSalvador2015(Oliva,2020);ElSalvador2017(Oliva,2020);Eswatini 2017(Habibetal.,202
2020); India2011 (Khundu andCabrera, 2020); Iran2011 (Enami, Lustig, andTaqdiri, 2017); IvoryCoast 2015 (Jellema,2020);Kenya201
Namibia2010 (JellemaandRenda, 2020);Namibia2016 (JellemaandGoldman,2020);Nicaragua2009 (Cabrera andMoran,2020);Panam
SouthAfrica2010(Inchausteetal.,2016);SouthAfrica2015(GoldmanandWoolard,2020);Spain2017(BengoecheaandQuan,2019);SriL
2015 (JellemaandTassot,2020);Tunisia2010 (Jouini, 2020);Turkey 2014 (Caglayan, 2020);Uganda2012(JellemaandRenda,2020);Ugand
Zambia2015 (Jellemaetal.,2020).For the referencesseeonlineAppendixC.
Notes:Clusteredstandarderrorsat the country level are in parentheses. Stars represent statistical significance: ***p<0.01, **p<0.05,
consumable incomeseeFigure1.For thedefinitionofKakwani indexandmarginal contributionseeequations (1), (2), and(5).Sizeofeachc

2

Given the existence of a number of sign-inconsistent indirect taxes in our sample (about
25% of the sample), it is important to repeat the above-mentioned analysis and allow for the
coefficients of the Kakwani index and size to change depending on whether an observation
is sign-consistent or not. Table 7 presents the results of this analysis. An increase in the
Kakwani index (i.e., making indirect taxes more progressive) has a much higher and
statistically significant impact on reducing inequality when the case is sign-consistent to begin
with. In fact, the effect of changing Kakwani index on the marginal contribution is
statistically insignificant for sign-inconsistent cases in both scenarios. The effect of increasing
the size of indirect taxes on reducing inequality is scenario-dependent with a much stronger
effect observed in the PDI scenario while the effect is small and statistically insignificant in
the PGT scenario. However, the difference between the sign-consistent and inconsistent
cases is statistically insignificant in both scenarios. Therefore, separating these cases is more
important when we analyze the relationship between the Kakwani index and the marginal
contribution. Focusing on the sign-consistent cases, 1% increase in the progressivity of
indirect taxes leads to 0.2% increase in the effect of these taxes on reducing inequality.
Regarding the size of indirect taxes of consistent cases, 1% increase in the size leads to 1.5%
increase in the marginal contribution in the PDI scenario and 0.2% increase in the PGT
scenario. As appendix B shows, our results remain relatively unchanged when we exclude
USA and Spain, i.e., the two rich countries, from our database. The only noticeable difference
is in the PDI scenario in which the coefficients become statistically insignificant.
Table 7. Fiscal redistribution dictum-consistency: sign-consistent vs. inconsistent
cases
Scenario
Component of the fiscal system
(Dep. var.: Marginal cont. to the Consumable income)

PDI
Indirect taxes

PGT
Indirect taxes

Kakwani Index

-0.012
(0.030)

0.003
(0.002)

Kakwani Index * Consistent

0.074**
(0.030)

0.040***
(0.005)

Size

0.057***
(0.019)

0.002
(0.010)

-0.019
(0.028)

0.004
(0.015)

Observations
Adj. R-Squared

50
0.595

37
0.790

Average MC for consistent cases
Average Kakwani for consistent cases
Average size for consistent cases

0.002
0.008
0.077

0.003
-0.016
0.080

Elasticity of MC w.r.t. the Kakwani index
Elasticity of MC w.r.t. the Kakwani index

0.2%
1.5%

0.2%
0.2%

Size * Consistent

Source: Argentina 2012 (Rossignolo, 2020); Argentina 2017 (Lopez del Valle et al., 2021); Armenia 2011
(Younger et al., 2019); Bolivia 2009 (Paz Arauco et al., 2014); Bolivia 2015 (Paz Arauco et al., 2020); Brazil
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2009 (Higgins, Pereira and Cabrera, 2020); Chile 2013 (Martinez-Aguilar, 2020); China 2014 (Yang, 2020);
Colombia 2010 (Melendez and Martinez, 2019); Colombia 2014 (Melendez and Martinez, 2019); Comoros
2014 (Jellema 2020); Dominican Republic 2013 (Aristy-Escuder, 2019); Ecuador 2011 (Llerena et al., 2020);
El Salvador 2011 (Oliva, 2020); El Salvador 2013 (Oliva, 2020); El Salvador 2015 (Oliva, 2020); El Salvador
2017 (Oliva, 2020); Eswatini 2017 (Habib et al., 2020); Ghana 2012 (Younger et al., 2018); Guatemala 2011
(Cabrera, 2019); Guatemala 2014 (Cabrera et al., 2020); Honduras 2011 (Espino, 2020); India 2011 (Khundu
and Cabrera, 2020); Iran 2011 (Enami, Lustig, and Taqdiri, 2017); Ivory Coast 2015 (Jellema, 2020); Kenya
2015 (Kulundu et al., 2019); Lesotho 2017 (Massara and Houts, 2020); Mexico 2012 (Scott et al., 2020); Mexico
2014 (Scott et al., 2020); Namibia 2010 (Jellema and Renda, 2020); Namibia 2016 (Jellema and Goldman,
2020); Nicaragua 2009 (Cabrera and Moran, 2020); Panama 2016 (Martinez-Aguilar, 2020); Paraguay 2014
(Gimenez et al., 2017); Peru 2011 (Jaramillo, 2020); Russia 2010 (Popova Et.Al, 2019); South Africa 2010
(Inchauste et al., 2016); South Africa 2015 (Goldman and Woolard, 2020); Spain 2017 (Bengoechea and Quan,
2019); Sri Lanka 2009 (Arunatilake et al., 2019); Tajikistan 2015 (Benicio et al., 2017); Tanzania 2011 (Younger,
Myamba, and Mdadila, 2019); Togo 2015 (Jellema and Tassot, 2020); Tunisia 2010 (Jouini, 2020); Turkey 2014
(Caglayan, 2020); Uganda 2012(Jellema and Renda, 2020); Uganda 2016 (Deisy et al., 2020); United States
2016 (Carrera et al., 2019); Uruguay2009 (Bucheli, 2019); Venezuela 2013 (Molina, 2020) and Zambia 2015
(Jellema et al., 2020). For the references see online Appendix C.
Notes: Clustered standard errors at the country level are in parentheses. Stars represent statistical significance:
*** p<0.01, ** p<0.05, * p<0.1. PDI: old-age pensions as deferred income; PGT: old-age pensions as
government transfer. For definitions of disposable and consumable income see Figure 1. For the definition
of Kakwani index and marginal contribution see equations (1), (2), and (5). Size of each component of fiscal
policy is measured with respect to the prefiscal income of a given scenario. “Consistent” is an indicator variable
identifying sign-consistent country cases, i.e., countries where the sign of the Kakwani index and marginal
contribution are the same.
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IV. Concluding Remarks
Progressivity indexes have been classified in two broad categories: the tax redistribution
progressivity indicators also known as structural indices and the income redistribution
progressivity indicators also known as distributional indices.25 However, for our purposes,
the relevant distinction is whether the index relies on indicators that use the prefiscal income
as a classifier (i.e., the income by which individuals are ranked). If there is reranking, such
indices can mathematically result in inconsistent results. When there is more than one
intervention and the index relies on indicators that use the prefiscal income as a classifier,
sign-inconsistency can occur even in the absence of reranking as demonstrated by Lambert
(2001). The Kakwani and Suits indices, two commonly used tax redistribution progressivity
indicators, and the Reynolds-Smolensky (as a measure of vertical inequity as in Lambert,
2001), a common indicator of redistribution progressivity or vertical equity, all suffer from
this limitation. Mathematically, the Kakwani or the Suits index can estimate a tax to be
regressive while its impact is equalizing (or the converse). Similarly, the Reynolds-Smolensky
index can estimate a tax or an entire fiscal system to be regressive while their impact is
equalizing (or the converse).26
In contrast, indices that rely on indicators that change the income used as classifier to the
relevant postfiscal income, mathematically will not produce sign-inconsistent results by
construction. This is the case of indices that include the pre and postfiscal Gini coefficient
in their formulae such as the effective progression index proposed by Musgrave and Thin
(1948) and the Pechman-Ockner index (Ockner and Pechman, 1974). This is also the case
of the marginal contribution, the indicator used in this paper.
In sum, indices that rely on concentration measures that use pre-tax income as a classifier
can mathematically produce sign-inconsistent cases in the presence of reranking and/or the
Lambert conundrum. Using information on Kakwani indexes, marginal contributions, and
size of taxes and transfers for 87 country studies housed in the CEQ Data Center on Fiscal
Redistribution, we assessed the extent to which counterintuitive results occur in actual
systems.
Our results show that for everything but indirect taxes, the risk of a Kakwani index yielding
a sign-inconsistent result is small. In the case of indirect taxes, however, we find that in
roughly 25 percent of our sample there is sign-inconsistency: regressive indirect taxes are
equalizing. As discussed in the paper, the higher frequency of sign-inconsistent cases with
indirect taxes could be a consequence of the higher presence of randomness in the
relationship between income and taxes (due to tastes, for example); a higher degree of
randomness, in turn, is likely to produce more instances of reranking. Are other indexes of
progressivity likely to yield different results? Based on what was said above, the signinconsistent cases found in our sample using the Kakwani index are likely to show as sign-

25

See, for example, Kiefer (1984) and Duclos and Araar (2006), chapter 7.

In practice, while “strong” sign-inconsistency is unlikely, “weak” inconsistency is possible: that is, while the
Reynolds-Smolensky may show a reduction in vertical inequality, the postfiscal Gini index could remain
relatively unchanged. In our sample of countries, this was the case, for example, in Bolivia.
26
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inconsistent with the Suits and the Reynolds-Smolensky index (applied to the same single
fiscal intervention, that is).
For the cases in which there is sign-consistency, we find that only in about 6 percent of the
possible pairs there is magnitude inconsistency: that is, the magnitude of the Kakwani index
and the magnitude of the size of the tax or the transfer do not map into a similar magnitude
for the marginal contribution. Using regression analysis, we also find that the dictum that
increasing the size or progressivity of a progressive tax (transfer) is equalizing is statistically
robust for sign-consistent cases. However, the coefficient for the Kakwani index is not
statistically and/or economically significant for the sign-inconsistent cases. The latter means
that making the tax or transfer more progressive, will not necessarily make the equalizing
effect higher.
While it is mathematically possible for the Kakwani index of progressivity to yield the wrong
conclusions about the impact of taxes or transfers on postfiscal inequality, our results suggest
that the Kakwani index of progressivity is an empirically robust indicator of the impact of
taxes or transfers on inequality except for indirect taxes. Thus, researchers and policymakers
can rely on the Kakwani index in general. For indirect taxes, an alternative to producing a
full-fledged fiscal incidence study is to calculate the marginal contribution with respect to
consumable income. One would just have to calculate consumable income by adding
subsidies and subtracting indirect taxes from disposable income. With this step, one can then
easily calculate the marginal contribution for indirect taxes.

31

References
Coady, David, Moataz El-Said, Robert Gillingham, Kangni Kpodar, Paulo Medas, and David
Newhouse. 2006. “The Magnitude and Distribution of Fuel Subsidies: Evidence from
Bolivia, Ghana, Jordan, Mali, and Sri Lanka,” International Monetary Fund Working Paper
06/247.
Duclos, Jean-Yves, and Abdelkrim Araar, 2006. Poverty and Equity: Measurement, Policy
and Estimation with DAD. Economic Studies in Inequality, Social Exclusion and Well-Being
2 (New York: Springer, IDRC).
Enami, Ali. 2018. “Measuring the Redistributive Impact of Taxes and Transfers in the
Presence of Reranking,” chap. 3 in Commitment to Equity Handbook: Estimating the
Impact of Fiscal Policy on Inequality and Poverty, edited by Nora Lustig (Brookings
Institution Press and CEQ Institute, Tulane University). Free online version available at
www.commitmentoequity.org.
Enami, Ali, Nora Lustig, and Rodrigo Aranda. 2018. “Analytic Foundations: Measuring the
Redistributive Impact of Taxes and Transfers,” chap. 2 in Commitment to Equity
Handbook: Estimating the Impact of Fiscal Policy on Inequality and Poverty, edited by Nora
Lustig (Brookings Institution Press and CEQ Institute, Tulane University). Free online
version available at www.commitmentoequity.org.
Higgins, Sean, and Nora Lustig 2018. “Allocating Taxes and Transfers and Constructing
Income Concepts: Completing Sections A, B, and C of the CEQ Master Workbook,” chap.
6 in Commitment to Equity Handbook: Estimating the Impact of Fiscal Policy on Inequality
and Poverty, edited by Nora Lustig (Brookings Institution Press and CEQ Institute, Tulane
University). Free online version available at www.commitmentoequity.org.
Kakwani, Nanak C. 1977. “Measurement of Tax Progressivity: An International
Comparison.” Economic Journal 87, no. 345, pp. 71–80.
Kiefer, Donald W. "Distributional tax progressivity indexes." National Tax Journal 37, no. 4
(1984): 497-513.
Lambert, Peter. 1985. “On the Redistributive Effect of Taxes and Benefits.” Scottish Journal
of Political Economy 32, no. 1, pp. 39–54.
Lambert, Peter. 2001. The Distribution and Redistribution of Income, 3rd ed. (Manchester
University Press).
Lustig, Nora (Editor). 2018. Commitment to equity handbook: Estimating the impact of
fiscal policy on inequality and poverty. Brookings Institution Press.
Lustig, Nora. 2020. “Measuring the distributional impact of taxation and public spending:
The practice of fiscal incidence analysis.” Oxford Research Encyclopedia of Economics and
Finance, April.
Musgrave, Richard A., and Tun Thin. "Income tax progression, 1929-48." Journal of political
Economy 56, no. 6 (1948): 498-514.
Ockner, Benjamin A. and Joseph A. Pechman, 1974. Who Bears the Tax Burden. The Brookings
Institution, Washington.
32

Appendix A: Lambert’s Counterintuitive Result
Lambert showed that –even in the absence of reranking– it is mathematically possible that a
Kakwani index classifies a tax as regressive, but the tax is equalizing. 27 Lambert showed that
this result is a consequence of the fact that the redistributive effect (measured by the
difference between pre-fiscal and post-fiscal Gini coefficients) is a weighted sum, and not a
weighted average, of the progressivity of taxes and transfers.28 In particular, Lambert showed
that the redistributive effect equals:

𝚷𝑵𝑹𝑬 =

(𝒈𝚷𝑻𝑲 + 𝐛 𝝆𝑲
𝑩)
(1 – 𝐠 + 𝐛)

where 𝚷𝑵𝑹𝑬 is the Redistributive Effect (that is, the difference between the prefiscal and
postfiscal Gini coefficients). g and b are the ratio of taxes and transfers to pre-fiscal income,
respectively; and 𝚷𝑻𝑲 and 𝝆𝑲
𝑩 are the Kakwani indexes for total taxes and total transfers,
respectively. The condition for the system that includes the tax to be more equalizing than
a system without the tax is the following:
(𝑏)
𝚷𝑻𝑲 > −
𝝆𝑲
(1 + 𝑏) 𝑩
A regressive tax implies that the Kakwani index on the left hand side is negative and the
equation tells us that as long as the absolute size of the Kakwani is smaller than the figure on
the right side of the equation, the system that includes the regressive tax would be more
equalizing than the system with just the benefit (and with the revenues coming as “manna
from heaven”).
The example shown below is used by Lambert to illustrate that “taxes may be regressive in
their effect on original income . . . and yet the net system may exhibit more progressivity”
than the progressive benefits alone (Lambert, 2001, p. 278). There are four individuals and
one tax and one transfer in this example. The distribution of prefiscal income is clearly
unequal and taxes are regressive. The Kakwani index for taxes equals -0.0714. Yet, the
redistributive effect for the net fiscal system is 0.25, higher than 0.1972, the redistributive
effect if we just kept transfers and removed the regressive tax. How is this possible? Because
while the tax is regressive vis-à-vis the prefiscal (original) distribution of income, it is
progressive vis-à-vis the post-transfers income. Lambert cited O’Higgins and Ruggles (1981)
for the United Kingdom and Ruggles and O’Higgins (1981) for the United States as examples
of systems in which a regressive tax exercised an equalizing force.

Lambert (2001). Enami, Lustig and Aranda (2018) show that, in fact, it is also possible to have the opposite:
a Kakwani-progressive tax could be unequalizing. Same is true for transfers.
28 It is actually equal to the weighted sum of the Reynolds-Smolensky indexes but in the absence of reranking,
the latter is equal to the redistributive effect.
27
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Table A1. Lambert’s conundrum
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Appendix B: Regression Reuslts Robustness Check

This appendix provides the results of the same regression analyses presented in the main
text but excludes USA and Spain. Our results remain largely unchanged indicating that
these countries—the only advanced countries in our sample—are not driving our results.
Table B1. Fiscal redistribution dictum-consistency: regression results (excluding
USA and Spain)
Panel A. PDI scenario
Income Concept

Consumable Income

Disposable Income
Direct
taxes

Direct
transfers

Direct
taxes

Direct
transfers

Indirect
taxes

Indirect
subsidies

Kakwani Index

0.029***
(0.006)

0.036***
(0.011)

0.032***
(0.007)

0.041***
(0.014)

0.062***
(0.008)

0.011***
(0.003)

Size

0.229***
(0.019)

0.665***
(0.127)

0.260***
(0.020)

0.773***
(0.165)

0.070***
(0.017)

0.148***
(0.033)

Observations
Adj. R-Squared

46
0.879

45
0.858

46
0.879

45
0.841

48
0.554

37
0.719

Average MC
Average Kakwani
Average size

0.012
0.251
0.054

0.015
0.742
0.023

0.014
0.251
0.054

0.018
0.742
0.023

0.003
0.002
0.086

0.003
0.188
0.016

Elasticity of MC w.r.t. the
Kakwani index

0.6%

1.8%

0.6%

1.7%

0.1%

0.7%

Elasticity of MC w.r.t. the
size

1.0%

1.0%

1.0%

1.0%

2.2%

0.8%

Marginal contribution of
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PanelB.PGTscenario

IncomeConcept

Marginal contributionof

DisposableIncome

Direct taxes+
rect
contributions to Di
taxes
pension

rect transfers Direct Contributory
Contributions to Di
+
contributory transfers pensions
social security
pensions

Kakwani Index

0.046**
(0.017)

0.021**
(0.009)

0.044**
(0.017)

0.067***
(0.011)

0.023**
(0.009)

0.029***
(0.010)

Size

0.172***
(0.038)

0.199***
(0.038)

0.115***
(0.026)

0.270***
(0.061)

0.426***
(0.041)

0.215**
(0.082)

Observations
Adj.R-Squared

33
0.649

33
0.793

26
0.573

35
0.848

34
0.853

35
0.654

AverageMC
AverageKakwani
Averagesize

0.013
0.207
0.078

0.010
0.216
0.049

0.003
0.147
0.029

0.021
0.476
0.077

0.012
0.735
0.021

0.007
0.352
0.055

ElasticityofMCw.r.t. the
Kakwani index
ElasticityofMCw.r.t. the
size

0.7%

0.5%

2.0%

1.5%

1.4%

1.4%

1.0%

1.0%

1.0%

1.0%

0.8%

1.6%

Source:Argentina2012(Rossignolo,2020);Argentina2017(LopezdelValleet al., 2021);Armenia2011(Youngeret al., 2019);Bolivia2009 (
Aguilar, 2020);China2014 (Yang, 2020);Colombia2010 (MelendezandMartinez,2019);Colombia2014 (MelendezandMartinez, 2019);C
(Oliva,2020);ElSalvador2013(Oliva,2020);ElSalvador2015(Oliva,2020);ElSalvador2017(Oliva,2020);Eswatini2017(Habibetal., 202
2020); India2011 (KhunduandCabrera, 2020); Iran2011 (Enami,Lustig, andTaqdiri, 2017); IvoryCoast 2015 (Jellema,2020);Kenya201
Namibia2010 (JellemaandRenda,2020);Namibia2016 (JellemaandGoldman,2020);Nicaragua2009 (Cabrera andMoran,2020); Panam
SouthAfrica2010(Inchauste et al., 2016); SouthAfrica2015 (GoldmanandWoolard,2020);SriLanka2009(Arunatilakeet al., 2019);Tajik
2010(Jouini,2020);Turkey2014(Caglayan,2020);Uganda2012(JellemaandRenda,2020);Uganda2016 (Deisyet al., 2020);Uruguay2009(B
Notes:Clusteredstandarderrors at the country level are inparentheses. Stars represent statistical significance: ***p<0.01, **p<0.05,
consumable incomeseeFigure1.For thedefinitionofKakwani indexandmarginal contributionseeequations (1), (2), and(5).Sizeofeachc

Table B2. Fiscal redistribution dictum-consistency: sign-consistent vs. inconsistent
cases (excluding USA and Spain)
Scenario
Component of the fiscal system
(Dep. var.: Marginal cont. to the Consumable income)

PDI
Indirect taxes

PGT
Indirect taxes

Kakwani Index

-0.075
(0.087)

-0.001
(0.002)

Kakwani Index * Consistent

0.144
(0.086)

0.047***
(0.006)

Size

0.027
(0.022)

-0.002
(0.011)

Size * Consistent

0.024
(0.030)

0.017
(0.017)

Observations
Adj. R-Squared

48
0.656

35
0.784

Average MC for consistent cases
Average Kakwani for consistent cases
Average size for consistent cases

0.003
0.013
0.079

0.003
-0.007
0.082

Elasticity of MC w.r.t. the Kakwani index
Elasticity of MC w.r.t. the Kakwani index

0.4%
1.6%

-0.1%
0.5%

Source: Argentina 2012 (Rossignolo, 2020); Argentina 2017 (Lopez del Valle et al., 2021); Armenia 2011
(Younger et al., 2019); Bolivia 2009 (Paz Arauco et al., 2014); Bolivia 2015 (Paz Arauco et al., 2020); Brazil
2009 (Higgins, Pereira and Cabrera, 2020); Chile 2013 (Martinez-Aguilar, 2020); China 2014 (Yang, 2020);
Colombia 2010 (Melendez and Martinez, 2019); Colombia 2014 (Melendez and Martinez, 2019); Comoros
2014 (Jellema 2020); Dominican Republic 2013 (Aristy-Escuder, 2019); Ecuador 2011 (Llerena et al., 2020);
El Salvador 2011 (Oliva, 2020); El Salvador 2013 (Oliva, 2020); El Salvador 2015 (Oliva, 2020); El Salvador
2017 (Oliva, 2020); Eswatini 2017 (Habib et al., 2020); Ghana 2012 (Younger et al., 2018); Guatemala 2011
(Cabrera, 2019); Guatemala 2014 (Cabrera et al., 2020); Honduras 2011 (Espino, 2020); India 2011 (Khundu
and Cabrera, 2020); Iran 2011 (Enami, Lustig, and Taqdiri, 2017); Ivory Coast 2015 (Jellema, 2020); Kenya
2015 (Kulundu et al., 2019); Lesotho 2017 (Massara and Houts, 2020); Mexico 2012 (Scott et al., 2020); Mexico
2014 (Scott et al., 2020); Namibia 2010 (Jellema and Renda, 2020); Namibia 2016 (Jellema and Goldman,
2020); Nicaragua 2009 (Cabrera and Moran, 2020); Panama 2016 (Martinez-Aguilar, 2020); Paraguay 2014
(Gimenez et al., 2017); Peru 2011 (Jaramillo, 2020); Russia 2010 (Popova Et.Al, 2019); South Africa 2010
(Inchauste et al., 2016); South Africa 2015 (Goldman and Woolard, 2020); Sri Lanka 2009 (Arunatilake et al.,
2019); Tajikistan 2015 (Benicio et al., 2017); Tanzania 2011 (Younger, Myamba, and Mdadila, 2019); Togo
2015 (Jellema and Tassot, 2020); Tunisia 2010 (Jouini, 2020); Turkey 2014 (Caglayan, 2020); Uganda
2012(Jellema and Renda, 2020); Uganda 2016 (Deisy et al., 2020); Uruguay2009 (Bucheli, 2019); Venezuela
2013 (Molina, 2020) and Zambia 2015 (Jellema et al., 2020). For the references see online Appendix C.
Notes: Clustered standard errors at the country level are in parentheses. Stars represent statistical significance:
*** p<0.01, ** p<0.05, * p<0.1. PDI: old-age pensions as deferred income; PGT: old-age pensions as
government transfer. For definitions of disposable and consumable income see Figure 1. For the definition
of Kakwani index and marginal contribution see equations (1), (2), and (5). Size of each component of fiscal
policy is measured with respect to the prefiscal income of a given scenario. “Consistent” is an indicator variable
identifying sign-consistent country cases, i.e., countries where the sign of the Kakwani index and marginal
contribution are the same.
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