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Chapter 6

ALLOCATING TAXES AND
TRANSFERS AND CONSTRUCTING
INCOME CONCEPTS
Completing Sections A, B, and C
of the CEQ Master Workbook
Sean Higgins and Nora Lustig

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?

Throughout this handbook, “fiscal policy,” “fiscal instruments,” “taxes and government spending,” “revenue collection and government spending,” “taxes and transfers,” “taxes and benefits,”
and “net fiscal system” are used interchangeably.
1
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The introduction orients the reader on how to use this Handbook and specifies the
data requirements to implement a study of the kind proposed here. Chapter 1 presents
a fairly detailed discussion of the theory of fiscal redistribution, describes the method
of fiscal incidence and its limitations, and shows how the array of indicators that are
produced with the CEQ Assessment can be used to answer the questions outlined
above.2
As discussed in chapter 1, the core building block of comprehensive fiscal incidence analysis is the construction of income concepts. Starting from prefiscal income,
or what we call “Market Income,” the construction of income concepts refers to the
method of allocating the burden of taxes and the benefits of government spending to
each household. For example, Disposable Income is constructed by subtracting direct
personal income taxes and adding cash transfers to a h
 ousehold’s Market Income.
Although this procedure may sound very s imple, allocating taxes and transfers to
households is among the most—if not the most—challenging tasks of fiscal incidence
analysis. Because results can be significantly affected by the allocation methods, it is
essential to carefully document all the assumptions made in the allocation process and
carry out sensitivity analyses to assess the implications of such assumptions.
The construction of income concepts entails five main steps. The first step is to
obtain access to a recent household survey (ideally, an income expenditure survey)
for the country of interest.3 The second step is to obtain budget data from administrative registries (for example, revenues collected by tax category, spending on cash
transfers, subsidies, education, health, and housing, and so on) for the same year of
the survey. The third step is to select which components of government revenue and
spending will be included in the incidence analysis and to obtain detailed information
on the qualitative and quantitative characteristics of the selected fiscal interventions.
The fourth step is to allocate t hese fiscal interventions at the h
 ousehold level. By dividing income by the number of household members (or using an equivalence scale),
taxes and transfers become allocated at the individual level. Once the allocation pro
cess is complete, the fifth step is to construct the income concepts that will be used to
assess the impact of fiscal policy on the distribution of income and poverty as well as
the contribution of each fiscal intervention to the fiscal policy–induced changes in in
equality and poverty. The fifth step may involve the utilization of an input-output
matrix (or a Social Accounting Matrix) to incorporate the indirect effects (i.e., through
inputs) of indirect taxes and subsidies (described in detail in chapter 7). Including the
indirect effects will affect the amount of taxes and transfers that are allocated to
households, and, thus, their postfiscal income.
This chapter describes how to construct the income concepts and how to complete
sections A, B, and C of the CEQ Master Workbook (MWB) (available online in part IV
Lustig and Higgins (2018).
For details, see the introduction and part IV of this Handbook (the latter is available only
online).

2
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of this Handbook; CEQ Institute, 2018a). Section 1 of this chapter describes the CEQ
MWB, as well as the data requirements and methodological assumptions that one
needs to make in the treatment of the microdata from h
 ousehold surveys, especially;
it also explains how to complete sections A and B of the CEQ MWB. Section 2 explains
the income concepts. Sections 3 and 4 explain how to construct the income concepts,
describing the methods used to allocate various fiscal interventions to part icu lar
households in microdata from h
 ousehold surveys. In other words, t hese sections
provide information on the process by which taxes, subsidies, and transfers are allocated to each household to assess how incomes—and, thus, inequality and poverty
indicators—change with fiscal policy. It also explains how to construct the “income”
concepts for surveys that include only consumption. Section 5 explains how to complete section C of the CEQ MWB and includes a detailed description of the methodologies used to construct each income concept and a summary of key assumptions
made by the team in the process. Part IV, available online only, presents a completed
CEQ MWB for Mexico and an example of “do files” in Stata for constructing the income concepts with the information from Mexico, which can serve as an example.4
The data and software requirements and the recommended team composition and
timeline are also presented in part IV (CEQ Institute, 2018b and 2018c, respectively).
Before we start, a word on other comparable initiatives. Besides the CEQ Institute
at Tulane University, there are other initiatives that monitor the impact of fiscal policy
on inequality in a systematic way and for multiple countries using prefisc and postfisc
income concepts. EUROMOD at the University of Essex primarily covers the member
countries of the European Union and uses microsimulation; its main characteristics
are described in appendix B by Daria Popova. Below we highlight some of the main
differences with the methodology followed in CEQ Assessments. The Organization for
Economic Cooperation and Development (OECD) also publishes prefiscal and postfiscal inequality indicators for its member countries and LIS (Cross-national Data Center in Luxembourg) includes prefiscal and postfiscal inequality and poverty indicators
among its key figures. One main difference between the CEQ and these three initiatives is the latter include the impact of direct taxes and direct transfers only, while the
CEQ indicators also include the impact of indirect taxes and subsidies and transfers
in-k ind (public education and health). WID.WORLD (the World Wealth and Income
Data Base), based at the Paris School of Economics (with partnering organizations in
other places), is focused on generating Distributional National Accounts (DINA)
whose main purpose is to add to the income and consumption aggregates their distribution by deciles, both before taxes and transfers and after them. The methodology is
described in detail in Alvaredo and o
 thers (2016). The main difference between WID/
DINA and CEQ Assessments is that in the latter, although we rely on administrative
data, we do not “force” the scale of the economy (and fiscal interventions) embedded
in the household survey to equal the magnitudes found in National Accounts and
4

Scott and o
 thers (2018).
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government budgetary data. We explain the reasons below. Below we also discuss the
fact that, in countries where not only the levels but their relative sizes are different in
the h
 ousehold survey and administrative registries, this creates a challenge since—
essentially—we are implicitly admitting two different economic structures in the same
countries.

1 The CEQ Master Workbook
The CEQ MWB is a multi-sheet Excel file that h
 ouses detailed information on the
country’s economic, political, and social context, description of microdata, the country’s fiscal system and the results of the fiscal incidence analysis used as inputs for
policy discussions, academic papers, and policy reports. The CEQ MWB consists of six
sections: A. “Country Context,” B. “Data,” C. “Methodology,” D. “Summary of Results,” E. “Output Tables,” and F. “Results by Ethnicity and Race.” This chapter focuses
on sections A, B, and C. These sections are meant to be filled by the team with information obtained from the household survey, administrative sources, and the metho
dological assumptions used to estimate the incidence of taxes and public spending. The
order of the sections has been chosen having the user of the CEQ exercise in mind.
Producers of a CEQ Assessment should start with section B, the data and information
required to implement an assessment. A CEQ Assessment producer can complete section A at the end.
Section A, Country Context, contains information on the macroeconomic, politi
cal, and socioeconomic context, as well as the evolution of inequality and poverty over
time. It also includes information on w
 hether the country experienced a natural disaster, civil strife, or a financial crisis, and w
 hether t here was an election or any other
special situation that could have affected fiscal policy in the year of the analysis.
Section B, Data, includes a description of the microdata and the fiscal data utilized
in the fiscal incidence analysis. For the microdata, section B includes a detailed description of the survey(s) being used to conduct the analysis, such as sample size, coverage, and questionnaire, including, for example, the exact survey questions used to
construct each component of the income concepts. In the fiscal data section, the team
needs to compile the budget information from administrative registries and summarize the characteristics of the fiscal interventions (such as direct taxes, consumption
taxes, excise taxes, cash transfers, subsidies, and in-kind transfers) that w
 ill be included
in the analysis. Section C, Methdology, presents the methodology followed to construct the income concepts and key assumptions made in the allocation process, and
compares survey-based totals with t hose from administrative registries for validation
purposes.
To produce a comprehensive CEQ Assessment, one must have access to microdata
from a recent h
 ousehold survey, government budget data from fiscal accounts, and a
detailed description of the characteristics of fiscal policy instruments that will be included in the analysis. The information on the microdata, budget, and components of
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the fiscal system are saved in section B of the the CEQ MWB, in sections B1–B2, B3,
and B4–B12, respectively.
We will start with sheets B1 and B2 and subsequently proceed to sheet B3 and then
sheets B4–B12.

1.1 The Microdata: Description of the Household Survey
and Data Harmonization Assumptions
The available h
 ousehold survey should have, ideally, information on both income and
consumption. Since surveys frequently include just one of the two, we w
 ill discuss how
to adapt the CEQ methodology to cope with this limitation. The characteristics of the
household survey used in the analysis should be documented in sheets B1 and B2 of
section B of the CEQ MWB. H
 ere the researcher will provide details of the household
survey such as name, year, sample size, geographic coverage, recall period, and which
income, consumption, and fiscal policy variables are included in the survey (sheet B1).
To assess cross-country and over time comparability, the researcher should document
the specific wording used to retrieve some key variables in the survey questionnaire
(Sheet B2). T
 ables 6G-1 and 6G-2 show the contents of sheets B1 and B2, respectively.
One key goal of the CEQ Institute is to create a Data Center on Fiscal Re
distribution to be able to compare the impact of fiscal policy on inequality and poverty across countries and over time. Given this goal, the CEQ methodology considers
it very important for the underlying microdata to be as harmonized as possible. In
what follows, we discuss a series of definitions (for example, definition of a household,
unit of analysis, and so on) and procedures (for example, treatment of missing and
zero incomes, top coding, and so on) used by the CEQ for this purpose. We broadly
follow the definitions and procedures used by international databases such as LIS,
SEDLAC (Socioeconomic Database for Latin America and the Caribbean, Universidad de La Plata and World Bank), and the World Development Indicators (WDI)/
PovcalNet by the World Bank.5

1.1.1 Definition of Household
We adopt the definition of a h
 ousehold used by LIS, SEDLAC, and (in most cases) the
World Bank’s PovcalNet, which excludes external members of the h
 ousehold: boarders, live-in domestic servants, and (if applicable) their families are not considered part
of the household, and should not be included in any income calculations. That is, if
each observation in the data set is a household (known as wide format), boarders and
live-in domestic servants should not be included in the number of members of the
household, and their income w
 ill not be included in the h
 ousehold aggregate income

For a summary of definitions and procedures used by the most renowned international in
equality databases, see Ferreira, Lustig, and Teles (2015).

5
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or consumption.6 If each observation in your data set is an individual (known as long
format), the boarders, live-in domestic servants, and their families should be dropped
from the data set.7 In practice, rather than dropping individuals from the data set, it
can be beneficial to create a dummy variable that marks individuals that should be
used in calculations, then include an if-condition in the calculations. This allows one
to use the “dropped” individuals in other calculations if necessary—for example, to
perform a sensitivity analysis of the decision to not include them in the calculations—
without having to go back to the original version of the data set before they w
 ere
dropped; the disadvantage of this approach is that the user has to remember to always
include an if-condition for every estimation, restricting the analysis to the “non-
dropped” individuals.
When dropping individuals and h
 ouseholds (or marking them with a dummy
variable equal to 0 to exclude them from all estimations), it is necessary to readjust expansion f actors so that the sum of the expansion f actors of the non-dropped individuals still sums to the total population in the country, or even better so that the sum of
the expansion factors of the non-dropped individuals within each stratum sums to the
sum in that stratum prior to dropping individuals. More sophisticated reweighting
techniques could also be used.8

1.1.2 Unit of Analysis
Unless otherwise specified, all calculations (poverty, inequality, incidence, e tc.) w
 ill be
in terms of individuals rather than h
 ouseholds. In other words, the poverty headcount
ratio w
 ill equal the proportion of individuals below the poverty line, not the proportion of h
 ouseholds below the poverty line. If poor h
 ouseholds tend to be larger than
non-poor h
 ouseholds, the former w
 ill be higher than the latter. Note that the CEQ
Stata Package (Higgins, Aranda, and Li, 2018) automatically makes its calculations
Consider the following example: in an income survey, if the h
 ousehold head earns $100 and
then pays the servant $10, the survey data w
 ill show us exactly t hese numbers: $100 and $10. We
drop the servant (and his or her income) before making household aggregates b
 ecause otherw ise
we would aggregate $100 + 10 = 110, but that would be double counting that $10. In the case of a
consumption survey (and ignoring savings), the h
 ousehold (excluding servant) w
 ill consume its
$100, $10 of which shows up as expenditure on the servant’s income. Then the servant also consumes his or her $10 of income. If we aggregate without dropping the servant, we would have
$100 + 10 = 110, again double counting the $10 that was “consumed” when the household paid the
servant, then consumed again by the servant.
7
Note that some studies do not drop boarders and domestic servants from the calculations, but
instead count them as a separate household. The implications of adopting one method rather
than the other have yet to be rigorously explored, but “exploratory analysis for some countries
suggests that for the most part results are not significantly affected by this decision” (CEDLAS
and World Bank 2014, p. 15); a table summarizing this exploratory analysis can be found in
Appendix 6E.
8
See for example Pacifico (2014); Kolenikov (2014).
6

06-3220-4-ch06.indd 224

9/19/18 12:53 PM

A ll o c atin g T a x e s an d T rans f e rs

225

using the individual as the unit of analysis, and flexibly allows data sets that are at the
individual or h
 ousehold level (where the former must include a variable that serves as
each individual’s h
 ousehold identifier and the latter must include a variable with the
number of members in each h
 ousehold).

1.1.3 Missing or Zero Incomes
When a survey respondent reports receiving a certain income source but does not
report the value or reports a value of zero as the income from that source, we adopt
the convention used by SEDLAC almost in full: missing and zero incomes are regarded as zero, u
 nless the h
 ousehold head’s primary income source is missing, in
which case the h
 ousehold is excluded from the data.9 One difference between our
treatment and that of SEDLAC is that if the household has zero income a fter applying
the above rules, we include that household in both poverty and inequality measures,
whereas SEDLAC includes the household in poverty measures but excludes it from
inequality measures. The main argument for excluding them made by SEDLAC is that
“some inequality measures collapse when considering zero income.”10 The inequality
measure that we focus on, however—the Gini coefficient—has no problem dealing with
zero income. (Measures of the Theil, which also appear in the CEQ MWB, necessarily
exclude h
 ouseholds with zero income, but we rarely use these results.) Furthermore, in
a fiscal incidence analysis, some households w
 ill receive all their income from transfers
and thus have zero Market Income but positive Disposable Income. It would be inconsistent to exclude these households from the calculation of Market Income inequality
but not that of Disposable Income inequality; on the other hand, excluding those
households from both measures for consistency would lead us to exclude all households
with zero Market Income but positive Disposable Income from our analysis, which is
undesirable. Note that when a h
 ousehold is excluded from the data, the expansion
factors must be recalculated so that the expanded sample of the nonexcluded

households equals the original expanded sample size when they were included (potentially within strata, or using a more sophisticated method, as discussed above).
1.1.4 Top Coding
In some surveys, wage and other income variables are top-coded for very high earners
to protect the privacy of respondents. The simplest approach to replace the top-coded
value for that variable—which must be done as a precursor to creating any income
concepts—is to replace the top-coded values with e ither the lower bound of the top coding or the maximum non-top-coded value, whichever is available. For example, survey documentation might inform us that every income above $100,000 has been top
coded; in this case, we use the lower bound of the top coding which is $100,000 for all
the h
 ouseholds whose income was subjected to top coding. Alternatively, some surveys
9

CEDLAS and World Bank (2014).
CEDLAS and World Bank (2014, p. 20).

10
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(such as the Current Population Survey [CPS] in the United States) do not report what
the cut-off for top coding is, but simply inform us that all observations that have a value
for that variable of, say, 999999, are top coded. In this case, we find the maximum of
the non-top-coded observations (in this example, the observations with a value below
999999 for that variable) and assign it to all of the top-coded variables. For example,
suppose the codebook accompanying our household survey data says that 999999
indicates a top-coded value, but does not provide us with information about what income level was used as the cut-off for top coding. We check our data and find that the
highest value for the corresponding variable that is below 999999 is $585,400. For all
households whose income was subject to top coding, we would assign them with the
maximum non-top-coded value, which is $585,400.
If this approach is taken and multiple years or multiple countries are being
compared by the same researchers, an adjustment should be made to account for
the fact that the top-coding cut-off may be arbitrary and could thus occur at differ
ent points of the variable’s distribution in the different surveys. Box 6-1 describes
how to adjust the top coding in such a way that it becomes comparable across years
or countries.
Box 6-1

Top Coding across Multiple Years or Countries
Gary Burtless

T

o make cross-year or cross-country comparisons comparable, calculate the
lowest percentile in the income distribution that the top-code value represents in all of the years or countries being studied. Then, use this top-code percentile to top code each of the years or countries at the same percentile. For
example, suppose the top-code value is at the 97th percentile in year or country
1, the 98th percentile in year or country 2, and the 96th percentile in year or
country 3. Create a new, uniform top code at the 96th percentile in each of the
years or countries. In year or country 1, every respondent with an income value
above the 96th percentile is assigned a top code equal to the 96th percentile of
the income distribution in year or country 1; and in year or country 2, e very respondent with an income value above the 96th percentile is assigned a top code
equal to the 96th percentile of the income distribution in year or country 2. The
top codes for year or country 3 are left unchanged since that year or country had
the lowest percentile at which top coding occurred. This procedure ignores information about incomes between the 96th and 97th percentiles in year or country 1 and between the 96th and 98th percentiles in year or country 2, but the top
code procedure makes it feasible to evenhandedly compare income distributions and fiscal incidence across the three years.
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More complex approaches involve imputing values to the top-coded values. (Note
that if values are imputed, the methods described in box 6-1 for analyses across multiple years or countries are no longer necessary.) If income and consumption data are
both available in the survey, a regression using consumption and other characteristics
as explanatory variables can be used to predict the missing income component. Alternatively, the top-coded values could be imputed using assumptions about the distribution of income at the upper end (for example, that it follows a Pareto distribution—
see box 6-2). A more complex multiple imputation approach is given in Jenkins and
others (2011).
The method chosen in the event of top coding must be made based on the nature
of the top coding in the data set and the researchers’ preference to employ simpler or
more complex solutions. The reasoning behind choosing a particu lar methodology
should always be justified, and ideally, the sensitivity of results to the chosen method
should be tested. For a review of methods, see Cowell and Flachaire (2015).

1.1.5 Outliers and Extreme Values
In the case of outliers for particu lar income sources and fiscal interventions, t hese
could reflect real inequality in income from that source, or they could be caused by
misreporting or errors in data entry or processing. We recommend that researchers
follow standard procedures to carefully examine outliers in their data (a good first pass
is to observe extreme values with Nick Cox’s user-written Stata command extremes).11
Then, researchers should apply their discretion to determine whether values could
reflect true inequality in income from a particular source, or if they reflect error. If
they reflect error, they should be replaced with a zero (not a missing value, which would
lead all the income aggregates to be missing as well, essentially equivalent to dropping
the h
 ousehold) or imputed using missing data techniques (Cowell and Flachaire, 2015;
Little and Rubin, 2014).
In the case of fiscal interventions, determining whether outliers reflect true in
equality is often an easier task than for other sources such as labor income, as these
fiscal interventions often have rules that determine benefit amounts or tax percentage.
Even if t hese rules are not perfectly applied, they are usually not so broadly misapplied
that extreme outliers are possible. When unreasonable outliers are detected, the researcher must again use discretion to determine whether t hese should be replaced by
a zero or imputed using missing data techniques, or w
 hether some other approach is
appropriate. In the case of Brazil’s conditional cash transfer program Bolsa Familia,
Higgins and Pereira (2014) found that while the survey asked for benefits received over
the past month, most of the outliers had values equal to approximately (and in many
cases, exactly) twelve times the monthly benefits that could be received according to
program rules. Thus, the authors divided by twelve the benefits received by these
outliers—assumed to be mistakenly reported in annual rather than monthly terms.
11

Cox (2004).
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1.1.6 Under-R eporting and Top Incomes
Household surveys have two serious limitations that bear on the measures of inequality
and poverty derived from them, and hence on the results of the fiscal incidence
analysis: under-reporting of incomes (in particu lar, income from capital) and undercoverage of the rich. Following what most of the existing international databases do,
the CEQ project does not adjust for under-reporting by scaling-up survey totals (for
example, wages, disposable income, private consumption, and so on) to totals obtained from administrative registries.12 As a result, one ends up with two “economies”
for the same country characterized by differences not only in scale (the survey-based
usually being considerably smaller in terms of the values of income and consumption
than the national accounts totals) but often in structure (for example, the ratio of Disposable to Market Income from the survey may be different from the ratio of Disposable Income to the closest measure of Market Income from national accounts). The
overriding principle followed by the CEQ is that—unless there are good reasons not
to—the information in the surveys is taken as valid and given precedence over the information from administrative registries (see more details on this in section 4.3 on
income misreporting and discrepancies between survey and administrative data
below). 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 in section C of the CEQ MWB.
One exception to the above principle might be correcting for the under-reporting
and under-coverage of top incomes (or consumption). It is well known that top incomes are not well captured by h
 ousehold surveys. One reason for this is that the likelihood that a household that refuses to be interviewed is higher among those with top
incomes. A growing literature exploits results about the statistical distribution of top
incomes to adjust incidence and inequality measures to account for the exclusion of top
incomes. We make no adjustments for the exclusion of top incomes in the main analy
sis, but an additional sensitivity analysis could be performed following the methodologies described in box 6-2 and the references therein. Results should be presented both
ways: correcting and not correcting for under-reporting/under-coverage of top incomes.
As mentioned in the introduction, the CEQ Institute is working on pursuing this challenge further, and the next edition of the Handbook will have an entire chapter devoted
to this topic. In the meantime, a thorough review can be found in Lustig (2018).
1.1.7 Adult Equivalence and Economies of Scale
CEQ generally uses household per capita income or consumption, and thus does not
adjust for adult equivalence or economies of scale within households. For each income
concept, total h
 ousehold income for the respective concept is divided by the total

12

See Ferreira, Lustig, and Teles (2015, t able 2).
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Box 6-2

Top Incomes and Inequality Measurement
Paolo Verme

T

he measurement of inequality is susceptible to various statistical problems
that relate to the data used for the measurement of inequality such as
household income, consumption, or expenditure surveys. It is known that house
holds tend to under-report income (income under-reporting), that some
households participating to the survey do not report income at all (item non-
response), and that other h
 ouseholds do not participate in surveys even when
selected in the survey sample (unit non-response). Th
 ese three phenomena can
potentially affect the estimation of inequality seriously, although there is still incomplete evidence on the size of t hese potential biases. To address the first two
issues (income under-reporting and item non-response), scholars have adopted
various solutions such as using consumption or expenditure in place of income
or imputing income using regression techniques and a set of proxies that are
known to predict income well.
The third issue (unit non-response) has only recently been studied in relation to the estimation of inequality. Preliminary findings suggest that this phenomenon can bias the estimation of inequality sharply especially when related
to the right-hand side of the distribution, the top incomes. Korinek, Mistiaen,
and Ravallion (2006), using U.S. data have, shown how h
 ousehold non-responses
can lead to the under-estimation of inequality, while Cowell and Flachaire (2007)
have shown how even one observation at the top of the distribution can change
the estimation of inequality by several percentage points. These first findings
have called for specific solutions to the problem.
Two alternative approaches have been proposed by the authors above to correct for the bias generated by unit non-responses at the top of the distribution.
Korinek and o
 thers propose a two-stage probabilistic model that, u
 nder certain
assumptions, provides the true distribution of incomes and allows for the estimation of the correct value of inequality by using a set of weights that correct for
unit non-response. Cowell and Flachaire have instead suggested estimating in
equality by using a semi-parametric approach whereby inequality is estimated by
combining the classic non-parametric measurement for most of the distribution
with a parametric measurement applied to top incomes only. In essence, these
authors suggest substituting a theoretical distribution for the top incomes—such
as the Pareto distribution—which is known to predict top incomes across countries well, and thereby correcting the bias at the top.
A recent paper by Hlasny and Verme (2016) proposed an alternative application of Korinek and o
 thers’ and Ravallion’s models and compared this
(continued)
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Box 6-2 (continued)
application with the semi-parametric approach suggested by Cowell and Flachaire. They find rather consistent results between the two approaches, although
the bias generated by unit non-responses among top incomes is smaller than
that found by Korinek and others for the United States. These initial approaches
proposed for correcting unit non-response at the top of the distribution are still
in an experimental phase and require further tests, but they do provide a first
set of tools available to researchers.
number of members in the h
 ousehold.13 The income concept and fiscal intervention
variables used with the CEQ Stata Package commands should already be expressed
in household per capita terms.
The researcher may want to include additional sensitivity analyses to test the sensitivity of the results to different assumptions about economies of scale or adult equivalent units. This is especially important in countries where official estimates of poverty and inequality adjust for economies of scale or adult equivalence units; in that
case, the “main results” used for the CEQ Assessment may be those that adjust for economies of scale. The sensitivity of incidence results to assumptions about economies
of scale—in particular, a comparison of using household per capita income versus the
square root scale suggested by Atkinson, Rainwater, and Smeeding (1995)—is discussed in Higgins and o
 thers (2015).
For teams who decide to use equivalized income for the CEQ Assessment report,
results using per capita income should be produced as well to facilitate comparisons
with other countries.

1.1.8 Spatial Price Adjustments
The researchers w
 ill have to use their best judgment of w
 hether to adjust for spatial
prices based on the spatial price differences in the country and the availability of a spatial price index (SPI) as well as common practice in the country.14 For teams who decide
to use spatially adjusted price indices for the CEQ Assessment report, results should be
presented both ways: adjusting and not adjusting for spatial price differences.
Spatial price indices are available for many countries, calculated either by the government itself or by an international organization. If an adjustment is made for spatial
price differences, a table should be provided showing the value of the SPI in each
As explained above, total household income should not include the income of boarders, domestic servants, and their families, and the total number of members in the household should not
include them e ither.
14
Note that CEQ does not do an automatic adjustment of incomes as other datasets do. For instance, SEDLAC adjusts rural incomes downward by 15 percent in all the countries for which
indicators are produced.
13
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Table 6-1
Example of Re-Indexing: Original Data
Region

Population share (%)

Original SPI

55
15
30

1.000
0.750
0.600

Federal district
Urban interior
Rural interior

Table 6-2
Example of Re-Indexing: Calculating the Re-Indexed SPI
Region
Federal district
Urban interior
Rural interior
Weighted average

Population
share (%)

Original SPI

Calculation

Re-indexed

55
15
30
...

1.000
0.750
0.600
0.8425

1.000/0.8425
0.750/0.8425
0.600/0.8425
...

1.1869
0.8902
0.7122
1.0000

. . . = Not applicable

region. Note that the choice of which region was used to index the SPI may have been
arbitrary. Hence, you should re-index your SPI so that 1.0 equals its weighted average.
Consider the s imple example in table 6-1, where the original SPI was indexed to the
country’s federal district.
We would re-index the SPI as follows (see table 6-2): first, compute its weighted
average as (0.55 * 1.000 + 0.15 * 0.750 + 0.30 * 0.600) = 0.8425. Next, divide the original
SPI by its weighted average to create a re-indexed SPI.
Finally, all of the income concepts and the variables for each of their components
should be adjusted for spatial prices, by dividing the value of those variables by the re-
indexed value of the SPI corresponding to a particular h
 ousehold’s region. (To see
why re-indexing was necessary, note that the above “original SPI” from the above example [tables 6-1 and 6-2] could have instead been arbitrarily indexed to the rural interior, so that it was federal district 1.667; urban interior 1.250; rural interior 1.000.
Dividing incomes by the 1.667; 1.250; 1.000 index instead of the 1.000; 0.750; 0.600
index—which tell the exact same story about price differences—would have large implications for poverty. Hence, we re-index for consistency.)
If a reliable SPI is not available, an alternative is to create a SPI using spatial poverty lines, which again might have been calculated by the government or an international organization. Although this solution works well for poverty measures, it is not
ideal for inequality measures, since the poverty lines are calculated based on the prices
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Table 6-3
Example of Re-Indexing Using Spatial Poverty Lines: Original Data
Region

Population share (%)

Federal district
Urban interior
Rural interior

55
15
30

Regional poverty line
320 local currency per month
250 local currency per month
190 local currency per month

Table 6-4
Example of Re-Indexing Using Spatial Poverty Lines: Calculating the Re-Indexed SPI
Region
Federal district
Urban interior
Rural interior
Weighted average

Population
share (%)

Regional
poverty lines

Calculation

Re-indexed

55
15
30
. . .

320
250
190
270.5

320/270.5
250/270.5
190/270.5
. . .

1.1830
0.9242
0.7024
1.0000

. . . = Not applicable.

of basic needs, while the prices of other goods may not differ across regions in the same
way as basic needs. Nevertheless, it can be better than making no adjustment for the
differences in purchasing power experienced by individuals in different regions. Consider the example given in t able 6-3.
Treating the regional poverty lines as a (non-indexed) SPI, we calculate the re-
indexed SPI the same way (see table 6-4): compute its weighted average as 0.55 * 320 +
0.15 * 250 + 0.30 * 190 = 270.5, and divide the original SPI (that is, the regional poverty
lines) by the weighted average to obtain the re-indexed SPI.

1.1.9 Expressing Values in Annual Terms
Income concept and fiscal intervention variables should be expressed in local currency
in annual terms to facilitate the comparison of results from the CEQ MWB with results from administrative data. The method to convert local currency into purchasing
power parity (PPP) adjusted dollars will be discussed in chapter 8 of this Handbook.15

1.2 Data on Fiscal Systems
In order to allocate certain taxes and transfers, it is necessary to know the totals that
appear in the government budget disaggregated by the categories of interest for the
15

Higgins (2018).
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year of the h
 ousehold survey. On sheet B3 of the CEQ MWB there is a template for the
government budgetary data, which is reproduced here as t able 6G-3.
There are four important aspects to note. First, the budgetary data should be for
the general government sector following the definition of the International Monetary
Fund’s Government Financial Statistics Manual 2014 (GFS). That is, the budgetary data
should include revenues from and spending by central, state, provincial, regional, and
local governments, as well as social security funds. If for any reason, t here is only bud
getary information for the central government or central and provincial governments,
it should be clearly noted both on sheet B3 and reports. Second, the expenditure categories that are required for the comprehensive fiscal incidence analysis in a CEQ Assessment are a combination of what the GFS manual calls “economic” and “functional”
categories. For example, while the various categories that comprise social spending on
sheet B3 are part of the functional categories,16 the GFS classifies spending on what in
CEQ (and other places) we call “consumption subsidies” under “social benefits” in the
economic classification of government expenditures.17 Third, spending on transfer
programs should include administrative costs in the budgetary data but not in the
transfers distributed to the population if benefits are simulated. Fourth, for education
and health spending, teams should distinguish recurrent from capital expenditures,
and present them in separate rows (or columns).
While the categories included in table 6G-3 are quite useful, researchers can of
course decide w
 hether they would like to disaggregate categories further (for example, in transfers by type of program; in health, by primary versus hospital care).
As can be observed on sheet B3, the author of a CEQ Assessment will need to identify both which components of fiscal policy will be included in the analysis and what
proportion of that category is part of the analysis. This will give an idea of how comprehensive the fiscal incidence analysis w
 ill be in the country in question. For example, for a country that collects most of its revenues, let’s say, through corporate taxes,
the analysis w
 ill capture less of the fiscal system than it w
 ill in one in which most of
the collection occurs through personal income taxes and/or value added taxes (VAT).
Sheets B4 through B12 in the CEQ MWB provide guidelines to describe the qualitative and quantitative characteristics of the fiscal instruments that will be included in
the CEQ Assessment (table 6G-4).
Examples of descriptions of fiscal systems can be observed in the country studies
included in this Handbook’s part III, Applications.

2 Income Concepts: Definitions
In the CEQ framework we begin by defining prefiscal income: the income of individuals before taking into account taxes paid and benefits received (henceforth, fiscal
16
17

IMF (2014) table 6.12.
IMF (2014) table 6.1 and p. 1.
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Figure 6-1
Definitions of Income Concepts: A Stylized Presentation
Market
Income

Prefiscal income in PGT scenario
Contributory
pensions

Nontaxable
income
Taxable
Income

–

–

+
Gross
Income

–
Direct
taxes

Contributions
to pensions

Market
Income plus
Pensions

Prefiscal income in PDI scenario
Direct
transfers

+

Direct
taxes

Net Market
Income

–

+

Direct
transfers

Disposable
Income
Indirect
subsidies

In-kind transfers
(education, health)

+

–

Consumable
Income
+
–

Indirect
taxes

Co-payments,
user fees

Final Income

policy). Prefiscal income is the income by which individuals are initially ranked to
assess the incidence of taxes and transfers across the income distribution. As discussed at length in chapter 1, in the CEQ framework, depending on the assumptions
made regarding old-age pensions from a contributory social security system, we call
the prefiscal income in two ways: Market Income and Market Income plus Pensions.
If pensions are treated as deferred income, the prefiscal income shall be called Market Income plus Pensions; and, if pensions are treated as government transfers, the
prefiscal income shall be called Market Income. Thus, in CEQ there will always be
two different prefiscal incomes by which individuals are initially ranked for the same
country. And, very importantly, the two are different in terms of which components
define them. More on this below.
The CEQ framework uses eight core income concepts: Market Income, Market
Income plus Pensions, Net Market Income, Gross Income, Taxable Income, Disposable
Income, Consumable Income, and Final Income. The categories included in each concept are shown in figure 6-1 and described briefly h
 ere; the process for constructing
each of these income concepts is described in detail in section 2. These core income
concepts were chosen to allow for a variety of analyses and comparisons; in the
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a pplication of the fiscal incidence analysis, results are presented with individuals
ranked by each of t hese eight core income concepts. We first describe how t hese income concepts are constructed using an income-based survey, then discuss how to
construct the same income concepts using a consumption-based survey.
Market Income always should include factor income such as wages and salaries
from the formal and informal sectors (also known as “earned income”) as well as income from capital (rents, profits, dividends, interest, and so on), private pensions, private transfers (remittances and other private transfers such as alimony), imputed rent
for owner-occupied housing (also known as “income from owner-occupied housing”),
and the value of own production.
Market Income plus Pensions equals Market Income BUT one needs to add the
income from social insurance (public) old-age pensions and subtract the contributions
to old-age pensions.18
Gross Income equals Market Income plus Pensions plus direct cash and near-
cash (for example, food) transfers. Beneficiary h
 ouseholds are assumed to receive the
entirety of benefits from t hese transfers; we ignore spillovers to other h
 ouseholds.
Taxable Income includes only the part of gross income that is taxable. In many
developing countries, constructing Taxable Income may be quite time consuming, and
the values may end up being very similar to Market Income. Teams should exercise
judgement in terms of how important it is to calculate Taxable Income depending on
the characteristics of the country and the purposes of the CEQ Assessment. If the goal
is to use the assessment to simulate policy reforms on direct taxes, calculating Taxable
Income becomes quite relevant, for example.
Net Market Income equals Market Income plus Pensions minus direct taxes and
contributions, including individual income taxes, payroll taxes (those paid to the old-
age pension system), and property taxes.
Disposable Income is created by adding direct transfers (described in more detail
below) to Net Market Income, or subtracting direct taxes and contributions (described
in more detail below) from gross income.
Consumable Income19 equals Disposable Income plus indirect subsidies minus indirect taxes.
Final Income equals consumable income plus benefits from public services, such
as education and health services.
The CEQ income concepts are similar but not identical to t hose used by o
 thers.
Appendix 6A presents a description of the income concepts used by the so-called Canberra group.

As discussed in Lustig and Higgins (2018), chapter 1 of this Handbook.
This used to be called “postfiscal income” in the previous edition of the Handbook (Lustig and
Higgins, 2013).

18

19
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3 Constructing Income Concepts: The Art of Allocating
Taxes and Transfers
In the process of constructing income concepts, if taxes and transfers are explicitly
available in the surveys, one should use this information u
 nless t here 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 h
 ousehold surveys.
In order to allocate the benefits of transfers and burden of taxation to individuals
included in the household 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 allocates them following methods that are described below. Thus, one of the most important aspects of the CEQ is a detailed description of how each component of income is allocated (for example, directly identified in the survey or simulated) and the methodological assumptions that are made
while calculating it. The CEQ relies on local experts as a crucial part of the research
team for precisely this reason. In many cases, researchers must exercise judgment
based on their 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 four options: inference, imputation, simulation, and prediction.
If the primary survey being used for the CEQ Assessment does not have the necessary
information, these methods can be used in an alternate survey, and 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. We describe
the methods in detail below; often, multiple allocation methods are combined for allocating benefits or taxes from a particular fiscal intervention, as evident from the examples included below.

3.1 Methods
3.1.1 Direct Identification
In some surveys, questions specifically ask if households received cash benefits from
certain social programs or paid taxes to tax and social security systems, and how much
they received or paid. When this is the case, it is easy to identify transfer recipients
and taxpayers and to add or remove the value of the transfers and taxes from their income, depending on the definition of income being used.
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Many direct transfer programs are directly identified, and direct taxes on labor
income are sometimes directly identified as well. For example, in Brazil, in the conditional cash transfer program Bolsa Familia, noncontributory pensions, public scholar
ships, unemployment benefits, and various other direct transfers w
 ere directly identified, as were individual income taxes since the survey included a question for each
income source not only on the gross amount earned, but also on the amount paid in
taxes.20 Although the majority of surveys do not include direct questions about individual income taxes, various surveys do, including t hose in Ecuador21 and Peru.22

3.1.2 Inference
In some cases, transfers from social programs are grouped with other income sources
(in a category for “other income,” for example). In this case, it might be possible to infer
which families received a transfer based on whether the value they report in that
income category matches a possible value of the transfer in question.
One example of the inference method is the identification of the amount of benefits from noncontributory pensions in Argentina by Lustig and Pessino (2014). Benefits from noncontributory pensions could not be independently identified in the surveys because they w
 ere lumped together with contributory pensions. Since benefits
from the noncontributory system must be below the minimum pension of the contributory system and cannot exceed a certain amount by law, the amounts of pensions
observed for individuals reporting a pension that was e ither below the minimum in
the contributory system or up to the maximum allowed by the law w
 ere considered
benefits from noncontributory pensions. Another example is milk transfers in Brazil:
Higgins and Pereira (2014) used the expenditure module of the survey, which includes
a question on the way each consumed good was obtained. For families living in the
region of Brazil eligible for this program, the authors assumed that the milk was from
the government’s milk transfer program if the h
 ousehold reported the milk as having
been donated. A creative use of the inference method came from Sri Lanka, where the
survey does not include a question as to whether the schools that students attend are
public or private, so Arunatilake, Inchauste, and Lustig (2017) use questions from the
consumption module on w
 hether the household paid facility fees to government
schools or school fees to private schools to infer w
 hether the h
 ousehold’s c hildren attend public or private schools.
3.1.3 Imputation
The imputation method uses information that directly identifies beneficiares or
payers from the survey, such as the respondent reporting attending public school
or receiving a direct transfer in a survey that does not ask for the amount received, or
See Higgins and Pereira (2014).
See Llerena and o
 thers (2015).
22
See Jaramillo (2014).
20
21
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purchasing a particular good in a formal market, and some information e ither from
public accounts, such as per capita public expenditure on education by level, or from
the program rules, or from consumption tax rates that apply to goods purchased in
formal markets. Methods vary depending on the tax or transfer amount to be imputed
and are described in detail below. For example, for imputing consumption taxes, one
has information on items consumed, and the taxes paid are calculated by applying the
effective tax rates (actual collection) to each consumption category. Or, one may have
information on children attending public school of a certain level, and the benefit is
calculated by imputing a value equal to the per student cost of education spending on
that same level. The latter has been applied in all country studies in part III of this CEQ
MWB.
Examples of the imputation method for direct transfers include food aid in
Ethiopia;23 school lunches, uniforms, and textbooks in Ecuador;24 and school uni hether the h
 ousehold reforms and textbooks in Sri Lanka.25 In each of t hese cases, w
ceives the benefit is reported in the survey, but not the amount received. Thus, total
government spending on the program from national accounts was distributed to t hose
who reported receiving benefits in the survey.26
In surveys in which data on personal income taxes are not directly identified but
those who work in the formal sector are, we consider this an identification from the
survey of who pays the tax, and thus use imputation by combining this information
with tax rules to determine the amount paid by t hose individuals. (If, on the other
hand, we do not observe who works in the formal sector, we are not identifying who
pays in the survey, and would use the simulation method, described below.)
In many countries, education and health benefits are allocated using imputation.
Because surveys include questions about who attends public schools or who uses public health facilities or benefits from public health insurance systems, we use the information from the surveys to determine who benefits, then impute per child, per health
visit, or per insured benefits as described in more detail in below.

3.1.4 Simulation
When both the information on beneficiaries (taxpayers) and benefits received (taxes
paid) is absent from the survey, one can estimate the latter based on the program (tax)
rules. For example, in the case of a conditional cash transfer that uses a proxy means
Hill and o
 thers (2017).
Llerena and o
 thers (2015).
25
Arunatilake, Inchauste, and Lustig (2017).
26
Because the magnitude of income in national accounts is substantially higher than that of surveys, sometimes t hese totals must be scaled down using the method described below before they
are allocated to households. W hether to scale down or not must be determined on a case-by-case
basis. If one thinks that income amounts at the bottom of the distribution are roughly accurate
(i.e., underreporting is nonexistent or low), then t hese items should not be scaled down.
23

24
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test to identify eligible beneficiaries, one can replicate the proxy means test using survey data, identify eligible families, and simulate the program’s impact. However, this
method gives an upper bound, as it assumes perfect targeting and no errors of inclusion or exclusion. If possible, it is ideal to incorporate assumptions about program
leakages and imperfect take-up, although robustness checks in Argentina (which used
imputation and simulation in its main results) and Brazil (which used direct identification in its main results) found similar results when using reported survey transfers
and simulating them with perfect targeting and take-up.27 In lower-income countries,
the perfect targeting and take-up assumption would be far less accurate since various
programs reach only a small fraction of the eligible; in Uganda, for example, t here
was a lack of information to simulate imperfect take-up beyond the number of beneficiaries of the program, so Jellema and others (chapter 19 in this Handbook)28 randomly allocated benefits among eligible beneficiaries until the number of beneficiaries
in the survey matched the number in national accounts. In the case of taxes, estimates
usually make assumptions about informality and evasion.29
Examples of simulation for direct transfers include targeted transfers in various
countries, such as Argentina,30 Bolivia,31 and Uganda.32 For direct taxes, individual income taxes and payroll taxes paid by the employer are often simulated using reported
income and the tax code. Most studies also use simulation for indirect taxes and subsidies: even if consumption of particu lar goods is included in the survey, this does
not identify who pays the tax since some may evade it; instead, the details of who pays
the tax are simulated (usually by assuming everyone pays the effective tax rates, or
making a broad assumption about evasion such as that purchases in informal outlets
or rural households do not pay the portion of the tax rate that reflects the good’s last
stage value added; see, for example, Scott [2014] for Mexico and Jaramillo [2014] for
Peru, respectively).
Some studies outside of the CEQ choose to always simulate benefits and taxes
rather than using data from surveys, even if the data are there. Th
 ere are several dif
ferent types of model, which vary in the types of impact they can be used to assess.33
Two examples are EUROMOD and LATAX; the former is described in appendix 6B,34

Rossignolo (2018); Higgins and Pereira (2014).
Jellema and o
 thers (2018).
29
For more on tax avoidance and evasion in developing countries, see Alm, Bahl, and Murray
(1991).
30
Lustig and Pessino, 2014; Rossignolo (2018).
31
Paz Arauco and o
 thers (2014).
32
Jellema and o
 thers (2018).
33
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, chapters 1–9).
34
Popova (2018).
27

28
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the latter in appendix 6C,35 respectively.36 We view this method as discarding useful
information from the survey, which is far from perfect but generally a more accurate
reflection of reality than pure simulation, especially in developing countries where
statutory rules may be far from what actually happens on the ground. In fact, an inter
esting exercise might be to compare results that come from pure simulation versus
those that use information from the survey. The CEQ tool can be used for the purposes
of only simulation as well.

3.1.5 Prediction
Another allocation method is the use of regression to predict benefits, with the most
common example being the use of a regression of rental rates on housing characteristics among t hose who rent their dwellings to predict “imputed rent” for owner-occupied
housing. Another example that combines the prediction, imputation, and alternate
survey methods (the latter is described below) was implemented by Higgins and o
 thers
(2015) for education benefits in the United States. Specifically, the main survey (Current Population Survey, CPS) included a question about w
 hether children attended
school but not whether they attended public or private school. To predict the probability of attending private school, the authors turned to an alternate survey (American
Community Survey; ACS). This survey “includes questions about income, student
and household characteristics, and the public vs. private school enrollment. For the
subsample that attends primary or secondary school, we use a probit to estimate the
probability of choosing public school conditional on covariates common to both surveys. The coefficients from this ACS regression are used to predict the probability of
attending public school for each student in CPS who attends primary or secondary
school. We then multiply each student’s probability of attending public school by the
average per pupil spending in the student’s state to calculate the expected public
spending on education received by that student.”37
The five methods described above rely on at least some information taken directly
from the h
 ousehold survey being used for the analysis. However, in some cases the
household survey analyzed lacks the necessary questions to assign benefits or taxes to
households. In this case, t here are two additional methods.
3.1.6 Alternate Survey
When the survey lacks the necessary questions, such as a question on the use of health
services or health services coverage (necessary to impute the value of in-k ind health
benefits to households), an alternate survey may be used by the researcher to determine
the distribution of benefits. In the alternate survey, any of the five methods above could
be used to identify beneficiaries and assign benefits. Then, t here are various methods
Abramovsky and Phillips (2018).
See also see Urzua (2012).
37
Higgins and o
 thers (2015, p. S30).
35

36
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to allocate benefits in the main survey. The first is to use matching techniques to match
households in the primary and alternate surveys, and assign each household in the
main survey the benefit or tax estimated for its matched household in the alternate
survey. Another, when the prediction method is used in an alternate survey, is to use
only covariates common to both surveys as independent variables in the prediction,
then use the coefficients from the alternate survey regression to predict the tax or
benefit (or another variable, such as w
 hether a student attended public school) in the
main survey. A final method is to estimate the distribution of benefits or taxes by income quantile (for example, percentile) in the alternate survey and assign the average
benefit within each quantile from the alternate survey to individuals in the same
quantile in the main survey.
There are various examples of using alternate surveys combined with one of the
five methods described above. A combination of an alternate survey with direct identification was used by Indonesia:38 the 2012 household survey being used for the analy
sis did not include a question about the main conditional cash transfer, but the 2013
survey did, so the researchers computed the distribution of benefits by region and expenditure decile in the 2013 survey and distributed benefits in the 2012 survey among
eligible h
 ouseholds within each region-decile pair. A combination of an alternate survey and simulation was used in Bucheli and o
 thers (2014), who did not have an expenditure module in their main survey and who thus simulated consumption taxes in an
alternate expenditure survey, then allocated taxes into the main survey using the
method described later in box 6-4. A combination of an alternate survey and imputation can be used for health benefits when the main survey does not include data on the
use of public health facilities, as in Guatemala39 and South Africa.40 A combination of
an alternate survey, prediction, and imputation was used by Higgins and others
(2015) for the United States, as described above.

3.1.7 Secondary Sources
When none of the above methods is possible, secondary sources may be used as a last
resort. For example, a secondary source might provide the distribution of benefits
(taxes) by quantile. These benefits (taxes) are then imputed to all households in the
survey being analyzed; the size of each h
 ousehold’s benefits (taxes) depends on the
quantile to which the household belongs. This is the approach followed by Goñi, Lopez,
and Serven (2011) for most of the fiscal interventions and Scott (2014) for personal income taxes, for instance.
In the next sections, we describe in detail how to construct each income concept
used in the CEQ Assessments.

Jellema, Wai-Poi, and Afkar (2017).
Cabrera, Lustig, and Moran (2015).
40
Inchauste and others (2017).
38
39
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3.2 Constructing Market Income and Market Income plus Pensions
Market Income and Market Income plus Pensions should always include factor income such as wages and salaries from the formal and informal sectors (also known as
“earned income”) and income from capital (rents, profits, dividends, interest, and so
on), private pensions, private transfers (remittances and other private transfers such
as alimony), imputed rent for owner-occupied housing (also known as “income from
owner-occupied housing”), and the value of own production. When the microdata
includes information on incomes, most of these components can be directly extracted from the h
 ousehold survey data; if the h
 ousehold survey includes only consumption data, we assume that the latter equals Disposable Income and work backward to construct the “previous” income concepts (additional methodological details
are discussed below). When the analysis relies on income data, we do not include
extraordinary income from gifts (outside of remittances), the sale of durables, or any
other form of dissaving. As with any other inequality or poverty analysis, the exclusion of t hese categories introduces a challenge when comparing income-based with
consumption-based analyses.
As discussed in chapter 1 of this Handbook,41 in CEQ we always run at least the
following two 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.42 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 f actor income. In the PDI scenario, the prefiscal income (i.e., the
starting income concept by which households are ranked to calculate the incidence
of taxes and transfers) is called “Market Income plus Pensions.”
2. A scenario in which old-age contributory public pensions are treated as a pure government transfer. We call this scenario “pensions as government transfer” or PGT.43
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
Lustig and Higgins (2018).
This is equivalent to what we called the “benchmark scenario” in Lustig and Higgins (2013),
except that now all income concepts, including Market Income, are net of contributions to social
security pensions to avoid double counting, except in the case in which pensions are treated as
a pure transfers and contributions as a pure tax (which before was called the “sensitivity analy
sis” scenario). More details on this are in the section devoted to the treatment of contributory
pensions.
43
This scenario is equivalent to what we called the “sensitivity analysis” in Lustig and Higgins
(2013). Immervoll and O’Donoghue (2009) and EUROMOD present results for the scenarios
with pensions as deferred income and pensions as transfers as well.
41

42
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added to direct taxes. In the PGT scenario, the prefiscal income (i.e., the starting
income concept by which households are ranked to calculate the incidence of taxes
and transfers) is called “Market Income.”
In the PDI scenario, contributions to old-age pensions are treated as a form of “forced
saving” and subtracted from factor incomes plus private transfers to generate the prefiscal concept of Market Income plus Pensions; and, the income from pensions is
treated as deferred f actor income and, therefore, added to other forms of Market Income (if they exist) to households with members who reported receiving income from
social security pensions.
Figure 6-2 shows in clear terms how the income concepts are constructed under
the PDI and PGT scenarios. A third option pursued by some researchers is to treat
contributory pensions as a transfer only where the social security system is in deficit.
In such cases, the deficit is allocated as a transfer to individuals in proportion to their
pensions.
Sometimes, the questions in the survey force the researcher to start at Net Market
Income and work backward: for example, if the questions about income are net of taxes
(which occurs in about half of the countries in the CEQ), one should construct Net
Market Income with data observed in the survey, then “work backward” and simulate
the tax code to (after the next step) arrive at Market Income. Since the assumption that
has been adopted in the CEQ Assessments is that taxes paid by employers are shifted to
workers in the form of lower wages, the data on wages recorded in surveys w
 ill need to
be grossed up. “Grossing up” is the term used to explain how to calculate Market Income of, for example, wage earners given the assumption that the economic incidence
of payroll taxes paid by employers (also known as “employers’ contributions”) also falls
on wage earners in the form of lower market wages. In essence, we are assuming that in
the absence of employers’ contributions, the market wages would have been higher by
the amount of these contributions. In the surveys, reported wage income is net of these
taxes (compared to the counterfactual in which the tax d
 idn’t exist and the employer
paid that additional income to the worker). Hence, Market Income must be grossed up
by the amount paid in the tax, so that when the tax is subtracted out when moving
from market to net Market Income, we arrive back at income net of direct taxes.

3.2.1 Grossing Up
Note that t hese instructions apply regardless of w
 hether income in the survey is reported gross or net of individual income taxes paid by the employee, as grossing up
will still need to be done for any employer-paid payroll taxes (since reported wages are
always net of taxes paid by the employer), and other taxes that do not constitute a portion of income such as property taxes.44
Payroll taxes and contributions paid by the employer w
 ill not appear on the paychecks. Recall,
however, that in the CEQ method we assume that the burden of taxes paid by the employer w
 ill

44
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Figure 6-2
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

–

+
Final Income

Co-payments, user fees
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Taking a simple example, suppose employers in the formal sector must pay
x percent of the employee’s wage as a payroll tax. The amount of the payroll tax is calculated as x p
 ercent of the employee’s reported wages, and this amount is added to the
individual’s wage income to arrive at a counterfactual “pre-employer payroll tax wage
income.” This process is known as “grossing up” because one needs to gross-up “observed” Market Income. This counterfactual pre-employer payroll tax wage income is
used in the Market Income aggregate. More concretely, suppose an individual reports
wage income from the formal sector of $100 (gross of any taxes or contributions paid
by the employee), individual income taxes paid of $10, nonwage sources of Market Income totaling $20, and $0 in pensions. If the employer-paid payroll tax w
 ere not considered, we would have Market Income plus pensions = $120, direct taxes = $10, Net
Market Income = $110. If we now consider a payroll tax paid by the employer of $8
on the employee’s income gross of any taxes paid by the employee (in this case, we
have pre-payroll tax counterfactual wage income = $108 and direct taxes = $10 + $8 =
$18). This gives Market Income = $128, direct taxes = $18, and as before Net Market
Income = $110.
Some surveys include questions on the amounts paid in taxes on extraordinary
income such as inheritance. In this case, it is desirable to include that tax in the analy
sis since the data is available and we might otherwise be missing a highly progressive
tax in our analysis. However, since the extraordinary income was not included in income, while the tax is presumably paid out of that extraordinary income rather than
the individual’s annual income stream, this is another instance in which Market Income must be grossed up: the amount paid in inheritance tax would be added into
Market Income (and subtracted back out when moving from Market to Net Market
Income).45 However, for comparison purposes, the researcher should present results
without the extraordinary income and taxes as well.

3.2.2 Negative Farm, Business, and Self-Employed Incomes
In some surveys, farm, business, and self-employment incomes can be reported as negative numbers if the interviewee’s business suffered a loss during the reference period.
Leaving negative incomes in the data complicates the interpretation of results for many
of our measures (for example, imagine trying to draw a Lorenz curve if income for
some observations is negative). Hence, we adopt the following convention: the partic
ular variable that has a negative value (for example, farm income) is left as negative,
but if total Market Income ends up being negative once all income components are
aggregated at the household level, then that negative Market Income is converted to
zero. In other words, suppose labor income = $10, farm income = −$12, and other
fall entirely on the employees in the form of lower net wages. In other words, gross wages w ill
equal net wages plus payroll taxes paid by the employee AND the employer.
45
We are grateful to Jorge Martinez-Vazquez for feedback on how to treat taxes on extraordinary
income.
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components of Market Income = $0. We would not truncate farm income at $0 (which
would give Market Income = 10 + 0 = 10), but rather leave farm income = −$12, and truncate Market Income = 10 − 12 = −2 to 0. The researcher should report the proportion of
the sample that had negative Market Income that was then converted to zero.46
Having said this, due to the frequency of economy-w ide shocks, natural disasters, and idiosyncratic shocks, negative Market Incomes may not be that uncommon especially in the rural areas in low-i ncome countries (or low-i ncome regions
in middle-i ncome countries). In the face of negative Market Incomes, poor house
holds may be forced to sell their meager assets at distressed prices or borrow at very
high interest rates. E
 ither one would negatively affect h
 ouseholds’ long-term welfare. The policy analyst may be interested in determining w
 hether the country’s safety
net system is able to cushion the poor and near poor from adverse shocks. Thus, it
may make sense for teams to first determine the frequency of negative Market Incomes. If the proportion of the population that features negative incomes is, just to
state a threshold, above 5 percent, the team may want to run a scenario leaving the
negative Market Incomes as such and calculate the indicators of fiscal impoverishment (FI) and fiscal gains to the poor (FGP)47 for the five basic income concepts
(Market Income, Market Income plus Pensions, Disposable Income, Consumable
Income, and Final Income) to assess the extent to which the fiscal system provides
an effective cushion against the shocks that leave households with negative Market
Income.

3.2.3 Imputed Rent for Owner-Occupied Housing
There are multiple methodologies to impute the value of owner-occupied housing. In
some countries, survey questionnaires ask families who own their homes to report the
amount they think they would be paying in rent for the same dwelling, or for how
much they would rent it out. In the case where t here is no such question, or if the researchers feel that survey respondents do not have sufficient information about housing markets to answer this question reasonably accurately, or if they find that the distribution of values in response to this question is suspicious, the regression methodology
described below can be used instead.
A standard methodology uses a regression to impute the value of owner-occupied
housing. This requires that the survey contains information on how much renters pay
per month in rent. For the subset of households that rent, (the log of ) their monthly
rent is the dependent variable in the regression. Potential independent variables include any characteristics about the dwelling, as well as log income per capita of the
household. For instance, a fter exploring a number of potential independent variables,
we end up using the following variables for the case of Brazil: number of bedrooms,
We are grateful to David Phillips for confirming that this is the method used by the United
Kingdom in its h
 ousehold income statistics.
47
Higgins and Lustig (2016).
46
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number of bathrooms, log household income per capita, rural dummy, state dummies,
interaction terms between state dummies and the rural dummy, sets of dummies for
whether the dwelling is a house, apartment, or room in a shared building, the material
of the walls, type of sewage, presence of piped w
 ater, floor material, roofing material,
and an intercept. Alternatively, Paz Arauco and o
 thers (2014) perform three separate
regressions for h
 ouses, apartments, and other housing types, using similar dependent
variables. The estimated vector of coefficients for households who are renters of their
home is then applied to those variables for owner-occupiers. This generates a predicted
rental value for owner-occupiers.
The first method requires a response to a survey question about the value of owner-
occupied housing, while the second method requires that families who rent their
dwellings report how much they pay in rent. If neither piece of information is available, we resort to the methodology used by SEDLAC for countries in this scenario,
which only requires a question as to w
 hether h
 ouseholds rent their homes. By this
methodology, the incomes of families who own their own homes is increased by
x percent; x can be ascertained from national accounts, as it was in the CEQ Assessment for Armenia (Younger and Khachatryan, 2017).48

3.2.4 Value of Production for Own Consumption
The method used to determine the value of production for own consumption depends on the survey data available. Surveys with consumption data often ask w
 hether
that item was produced or purchased. The value of items that w
 ere produced by
the household, taken from the household’s own business inventory, or donated to the
household (by someone other than the government) are included in Market Income
as production for own consumption. Other surveys simply ask one or more questions
about the total value of production for own consumption; in that case this value is
added to Market Income. The researcher should perform a sensitivity analysis testing
results both including and excluding the value of production for own consumption in
the definition of income and make sure that the results including the value of production for own consumption make sense. As an example, including the value of production for own consumption in the case of Bolivia led poverty rates to be lower than
in Mexico (a country with a GDP per capita roughly three times higher than Bolivia),
which led us to believe that this variable was flawed and should not be used in our income aggregates.
When no variable is available to estimate production for own consumption (which
is more common in less rural countries where production for own consumption is less
important), it is simply not included in income.

SEDLAC instead sets x to 10 percent for all Latin American countries, which is a value that is
“consistent with estimates of implicit rents in the region” (CEDLAS and World Bank, 2014, p. 18).
48
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3.3 Constructing Gross Income
Gross income is constructed by adding direct government transfers to the selected prefiscal income: Market Income plus Pensions or Market Income.
Direct government transfers include, but are not limited to, 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), we include the full value of wages paid in t hese programs as direct transfers and do not attempt to subtract the opportunity cost of the individual’s time. In
the contributory pensions as direct transfers (PGT) scenario, income from contributory pensions is treated as any other government cash transfer. 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.

3.4 Constructing Taxable Income
We construct a peripheral income concept called Taxable Income, which includes
only the portion of gross income that is taxable. This is useful for various reasons.
First—a lthough simulations of different taxes w ill include only the relevant taxable
base and not the entire Taxable Income variable—constructing the variable Taxable
Income reminds the researcher not to include non-Taxable Income in the simulations
of various taxes. Second, analyzing how certain results (such as incidence and concentration) change when the population is ranked by Taxable Income can be interesting.
Third, it allows us to easily compare the proportion of gross income that is taxable
across countries.
It is worth noting that, although the CEQ Stata Package produces all results for
Taxable Income since it is one of the CEQ core income concepts, it does not make sense
to analyze many of the results for Taxable Income, since Taxable Income could be zero
for a large proportion of the population. For example, the poverty headcount ratio
using Taxable Income tends to be extremely high.

3.5 Constructing Net Market Income
One might start with Net Market Income directly b
 ecause, for example, incomes in
the survey are reported net of taxes. If that is the case, as indicated in sction 3.2, Constructing Market Income, work backward to construct Market Income/Market Income
plus Pensions. Otherw ise, Net Market Income is constructed by subtracting direct
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taxes and contributions. Direct taxes and contributions are personal income taxes,
payroll taxes (paid by both the employer and employee), and property taxes. In the
PGT scenario, contributions include contributions to the old-age pension system, while
in the PDI scenario t hese contributions are treated as mandatory saving and subtracted
from factor income to generate the prefiscal income that corresponds to this scenario:
Market Income plus Pensions.
Corporate taxes and other forms of direct taxes that are not captured by the
household survey and cannot be simulated are not included in this analysis.49 When
personal income taxes are not reported in the survey, they should be simulated based
on the prevailing tax code and, importantly, tax evasion assumptions. When tax incidence is obtained by the simulation method, the latter should be described in detail,
including the evasion assumptions. As a last resort, the incidence of taxes could be
obtained from other studies on tax incidence for the same country.
The burden of personal income taxes is assumed to fall entirely on labor in the
formal sector, in the form of reduced wages. In other words, if a survey reports gross
wages and the amount paid in taxes, the reported amount paid in taxes is subtracted
in full from pretax income. If the survey reports net wages and the amount paid in
taxes, gross wages are obtained by “working backward” and adding the amount paid
in taxes to net wages to obtain gross wages. The burden of payroll taxes is assumed to
be borne fully by labor in the formal sector, again recalling that Market Income must
be grossed up to create the pre-payroll tax counterfactual.
The burden of property taxes is assumed to fall entirely on the holders of property. If there is a survey question on property taxes paid, we use this information and
assume that the tax is borne by those who reported paying it in the survey. (Note that
the amount of property taxes paid might be found in the consumption module of surveys that include consumption.) If there is no question on property taxes paid, information on who is a property owner and the value of their property can be used in
combination with knowledge of the tax code, again assuming that the tax is borne fully
by o
 wners of property. If information about the value of the property is not available,
the researcher w
 ill have to assess w
 hether t here is enough information on property
ownership to simulate the tax.
Note that the base income for any tax simulations should always exclude non-
Taxable Income, which includes but is not limited to the income we are imputing for
owner-occupied housing, production for own consumption, nontaxable fringe benefits, and the value of grossing up for any taxes that the individual did not pay but are
assumed to be borne by the individual (for example, payroll taxes paid by employers).
For countries that are able to simulate the corporate income tax, the burden of corporate income taxes is assumed to fall entirely on capital income. It is also assumed that all financial assets (not just corporate stock) bear the tax equally. See Piketty and Saez (2007). For a CEQ Assessment that included corporate income taxes with alternative assumptions, see Higgins and o
 thers
(2015).

49
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3.6 Constructing Disposable Income
Disposable Income is constructed by adding direct transfers (described above in section 3.3, Constructing Gross Income) to Net Market Income, or by subtracting direct
taxes and contributions (described above in section 3.5, Constructing Net Market
Income) from gross income.
As we s hall see below, when consumption is used instead of income, disposable
“income” is set equal to consumption. Then, work backward (subtract out direct transfers to get to Net Market Income; add direct taxes and contributions to get to gross
income).

3.7 Constructing Consumable Income
From Disposable Income (or consumption if you are using a consumption-based survey), subtract indirect taxes and add indirect subsidies. We provide some detail on estimating and allocating indirect taxes and subsidies below; for more detail, and for a
description of estimating the indirect effect of indirect taxes and subsidies, see Jellema
and Inchause, chapter 7 of this Handbook.50

3.7.1 Subtract Indirect Taxes
The burden of indirect taxes is assumed to fall entirely on the consumer in the form of
higher prices. If you wish to introduce a distinction between the effect of indirect taxes
on tradeable and nontradeable goods, follow the methodology discussed in Coady
(2006). Indirect taxes should be simulated using consumption—not income—data,
which requires that the survey being used contains both income and consumption data
or consumption data only (or that an income-only survey is used in conjunction with
a consumption survey and a matching or prediction technique to generate consumption totals by category of consumption good for each h
 ousehold in the income-only
survey).
Tax rates for the prevailing indirect taxes (such as consumption taxes in the form
of a value-added tax) are applied to each household’s reported consumption of the corresponding items. B
 ecause indirect taxes can apply to both final consumption goods
and services and inputs, an input-output (IO) table should be used to determine the
indirect impact of taxes on inputs on the prices of final consumption goods. For details, see Coady and o
 thers (2006), for example. One clarification is in order: although
we call them “consumption taxes,” strictly speaking we are referring to taxes on current expenditures since we do not include taxes paid on durables purchased before the
survey period but partially consumed during the survey period.
Due to tax evasion or informality, which are widespread in developing countries,
consumers in rural areas and t hose who purchase from informal sellers (for example,
50

See Jellema and Inchauste (2018).
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street vendors, farmers’ markets, and so on—when the survey contains a question
about place of purchase) might not directly pay indirect taxes. Rajemison, Haggblade,
and Younger (2003) show that using statutory rates can overestimate the impact of indirect taxes on incomes. Where estimates are available or can be calculated, effective
tax rates reflecting the rates paid in reality—rather than the legal rates, which overestimate a ctual collection of indirect taxes—should be used.
Box 6-3 shows how Aristy-Escuder and others (2018) included assumptions on the
evasion of indirect taxes in their study.
A simpler, but less accurate, option than the one described in box 6-3 is to assume that people who live in rural areas or who purchase from informal sellers do
not pay consumption taxes. However, even if they might not directly pay indirect
(consumption) taxes, they cannot be assumed to have paid no indirect tax b
 ecause
of the indirect effects of indirect taxes on inputs. Hence, an IO table should be
used. For details, see Jellema and Inchauste (chapter 7 of this Handbook), as well
as Coady and others (2006) and Coady (2006).51 Goods that are exempt from consumption taxes should also include the indirect effects of indirect taxes on inputs,
again computed using an IO table. Only goods that are taxed at zero-rate can be
assumed to involve no indirect taxes since producers are reimbursed for any taxes
paid on their inputs.
Once effective rates for different groups of consumption goods have been calculated using an IO t able, the next step depends on the type of survey data available—in
particular, whether the survey has consumption data only or both consumption and
income data. (The latter also includes income-only surveys if they are matched with a
consumption survey to generate consumption totals by category for each household,
or used in conjunction with a consumption survey to predict consumption of various
categories in the income-only survey.) In e ither case, suppose that consumption goods
have been divided into K groups, with tax rates tk and denote the post-tax (including
the cost of taxes) amount spent on consumption of goods in category k by household i
as ck. (We omit the i subscript for simplicity.) Given that we have defined ck as post-tax
spending, the amount of spending on category k net of taxes is ck/(1 + tk).
For a survey with consumption data only (or income and consumption data when
consumption is being used as the measure of well-being), the total amount spent on
K
indirect taxes is calculated as IndT = ∑ k=1
t kck /(1+ t k ), and this amount is subtracted
from total consumption when moving from Disposable “Income” (that is, consumption) to Consumable “Income.”
For a survey with income and consumption data (or where consumption by category is generated by matching/prediction with an alternate survey), when income is
K
t kck /(1+ t k ) from income
being used as the measure of well-being, subtracting ∑ k=1
when moving from Disposable Income would be problematic for two reasons. First,
Sample Stata code for using an IO t able is included online in part IV of this Handbook (CEQ
Institute, 2018d).

51
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Box 6-3

Inclusion of the Assumptions of Evasion in the Tax on the Transfer of
Industrialized Goods and Services (ITBIS) of the Dominican Republic
Jaime Aristy-Escuder, Maynor Cabrera, Blanca Moreno-Dodson,
and Miguel E. Sanchez-Martin

E

vasion of the ITBIS is a problem to take into account in the Dominican
Republic. According to estimates of the General Directorate of Internal
Revenue (DGII), for the year 2010, around 29.7 percent of this tax was evaded.
Therefore, it is important to incorporate an adjustment for evasion in the estimation of the CEQ.
Following consultations with experts of the DGII, estimates w
 ere obtained of
the cash payment of taxes for a specific group of products. Nevertheless, the coverage of t hese estimates was limited. Thus, for the rest of the products, we made assumptions about taxes paid. From this analysis, we identified that for some goods
taxes are generally paid in full, while other goods completely evade the taxes, and
for other goods, the evasion or payment of taxes depends on the location of the
purchase. Therefore, we grouped consumption goods into four categories:
• Highly probable that they w
 ill not pay taxes (100 percent evasion in the
purchase of t hese goods);
•	Highly probable that they w ill pay taxes (0 percent evasion in the purchase of these goods);
• Those that have information from the DGII about the proportion of the
payment of taxes (we applied the effective rate of the payment of taxes);
• Those for which tax payments are assumed to be conditional on the place
of purchase: a different evasion rate was applied to urban and rural
consumers
To realize t hese adjustments, we used two additional files. The first contains
each one of the goods included in the survey and is classified into one of the four
previously described categories (code of the product and group of products). The
second file defines if the product evades or pays taxes according to the location
of the purchase, for t hose cases where evasion is conditional. With this information we estimated the amount paid in tax (ITBIS) for every good consumed by
the h
 ouseholds represented in the h
 ousehold income-expenditure survey.
Source: Aristy-Escuder and o
 thers (2018).
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we would be measuring the incidence of consumption taxes as a p
 ercent of income,
which could make them appear regressive even if their incidence is progressive when
measured as a percent of consumption.52 Second, some observations in household
survey microdata have reported consumption that is much higher than reported income, either due to underreporting of income, dissaving, or borrowing. Some of the
households with consumption much higher than reported income end up with negaK
tive consumable income if we simply subtract ∑ k=1
t kck /(1+ t k ) from Disposable Income. Thus, for a survey with income and consumption data when income is being
used as the measure of well-being, we follow Inter-American Development Bank (2009)
and estimate indirect taxes as
c
K
∑ k=1 t k k
1+ t k
IndT =
× yd
K
∑ k=1 ck
where yd denotes Disposable Income. Note that the first term on the right-hand side of
the equation gives the proportion of post-tax consumption that is spent on consumption taxes, which is then multiplied by Disposable Income to get an income-based total
amount spent on consumption taxes. The denominator of the first term uses total post-
K
ck , as this measure is comparable to Disposable Income (since
tax consumption, ∑ k=1
the Disposable Income spent on consumption must be large enough to also incur consumption taxes on that consumption).
For example, suppose there are two goods: bread and fuel. The effective tax rate
(including direct and indirect effects) on bread is 5 percent and on fuel is 10 percent. A
household at the lower end of the income distribution has reported Disposable Income
of $10, reported consumption of bread as $8, and reported consumption of fuel at $12.
Reported consumption exceeds reported income, which often occurs at the lower end
of the distribution, perhaps because the household is borrowing or dissaving to meet
its consumption needs or perhaps because of errors in reporting one of them. Rather
than computing indirect taxes as .05 * 8 + .10 * 12 = $1.60, and calculate the rate of paid
indirect taxes as $1.60/$10 and hence state that the h
 ousehold pays 16 percent of its
income in indirect taxes (which is higher than the effective tax rate for both bread
and fuel!), we would calculate the percent of consumption paid in indirect taxes as
(0.05 * 8 + 0.10 * 12)/(8 + 12) = 0.08 (8 percent) and then multiply this by Disposable
Income to arrive at total indirect taxes paid of 0.08 * 10 = $0.80. Although this is not
the actual amount of indirect taxes paid, it allows us to correctly estimate the progressivity of indirect taxes.
In the absence of consumption data in the main survey, one can resort to an alternate survey and use prediction to generate consumption data. Box 6-4 describes how
it was done for the CEQ Assessment for Uruguay.
52

We thank David Phillips for his feedback on this issue.
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Box 6-4

Example of One Way to Generate Indirect Taxes in the Absence
of Consumption Data
Marisa Bucheli

T

he h
 ousehold survey used for the analysis in Uruguay has data on income
only. In order to estimate the indirect taxes paid by each h
 ousehold, we use
the National Household Income and Expenditure Survey (Encuesta Nacional
de Gastos e Ingresos de los Hogares; EGIH) collected by the National Institute
of Statistics (Instituto Nacional de Estadistica; INE) between November 2005
and October 2006. We identify fifty-two consumption baskets using two criteria:
each one is composed of goods or services with high substitutability and taxed
at the same rate. For each basket we run a multiple regression (52 Tobit models)
with household spending on each basket of goods as the dependent variable and
a set of independent variables that are available both in EGIH and the h
 ousehold
survey, such as the household income, the size of the household, the average years
of schooling of the adults of the household, a deprivation index, the total hours
worked in the labor market by all the members of the household, the other direct transfers, the participation of age-groups by sex in the household (we consider teenage groups), and a set of regional dummies. The first five variables are
introduced as a third-order polynomial to have a more parsimonious functional
form. Using the coefficients from t hese regressions, we predict the consumption
basket of households in the household survey using a procedure of matching
imputation of missing values embedded in the command uvis of Stata. Finally,
we then estimate the indirect taxes by applying the scheduled tax rate of each
basket and assuming no evasion.
When the survey has income data only and no alternate consumption survey is available, secondary sources may be used. For example, a secondary source
might provide the percent of consumption spent on indirect taxes by consumption decile. (Note that for the same reasons discussed above, the secondary
source should give the percent of consumption spent on indirect taxes, not the
percent of income spent on indirect taxes.) This percent by decile is then applied
to the disposable income of each individual in the corresponding consumption
decile (not income decile; this may require calculating a new variable that denotes each household’s placement in the distribution of consumption) from the
CEQ analysis to obtain her spending on indirect taxes. The implicit assumption
being made when one uses indirect taxes by consumption decile is that everyone
in that consumption decile pays the same proportion of their consumption
(equal to the average over the decile) in indirect taxes.
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3.7.2 Add Indirect Subsidies
Indirect subsidies can be on final consumption goods and serv ices or on inputs.
Consumption subsidies of a fixed percentage can be measured in the same way as
consumption taxes described above. Price subsidies on inputs w ill be passed on to
consumers through the cost structure of final consumption goods, both directly and
indirectly, which is why we use an IO matrix to measure their impacts on the prices of
final goods. Distinctions between tradeables and nontradeables are analogous as well.
More details for specific types of subsidies are given below.
It is important to note that the definition of subsidy used h
 ere is not equivalent,
for example, to the definition used by the World Trade Organization.53 For the purposes of fiscal incidence analysis, a subsidy refers to a benefit that affects the relative
price of the subsidized good or service. Although given our assumption of perfectly
inelastic demand for goods and services, the effect of a subsidy on a person’s income is
equivalent to that of a transfer, it is preferable to keep the benefits that operate through
the price system separate for two main reasons. First, to facilitate comparability with
other indicators of inequality and poverty, which are practically never calculated on
an income concept equivalent to our consumable income. Estimates of inequality and
poverty are usually done using Disposable Income or private consumption, both of
which do not subtract indirect taxes and add indirect subsidies. Second, keeping them
separate w
 ill facilitate the incorporation of behavioral responses in the f uture.
Fuel subsidies
If the government subsidizes petroleum products, the incidence of t hese subsidies
should be estimated and their value should be added into income when moving from
disposable to consumable income. In many cases, the indirect effects of fuel subsidies
(through their effect on the prices of goods for which fuel is an input) are larger than
 oing
the direct effects,54 so they should be included in the analysis. The method for d
this is described in Jellema and Inchauste (chapter 7 of this Handbook).
Household energy subsidies
In some countries, the government directly subsidizes electricity prices for
households who consume low enough amounts of energy, often using an inverted
block tariff (IBT) structure. When these subsidies are provided for household energy
Unlike the Tokyo Round Subsidies Code, the WTO SCM Agreement contains a definition
of the term “subsidy.” The definition contains three basic elements: (i) a financial contribution
(ii) by a government or any public body within the territory of a Member (iii) which confers a
benefit. All three of t hese elements must be satisfied in order for a subsidy to exist. (Source:
“Agreement on Subsidies and Countervailing Measures (‘SCM Agreement’),” https://w ww.w to
.org/english/tratop_e/scm_e/subs _e.htm).
54
Coady and o
 thers (2006).
53
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consumption only, estimating the first-order direct effects is sufficient. Consider the
example of Brazil, where the Social Tariff on Electric Energy (TSEE) is an IBT price
subsidy on energy. In 2009, eligible households consuming less than 30 kWh per month
received a 65 percent discount, h
 ouseholds consuming over 30 but less than 100 kWh
received a 40 percent discount, and households consuming between 100 kWh and 220
kWh received a 10 percent discount; households consuming more than 220 kWh were
 ouseholds
charged market price.55 Note that inverted block tariffs can also require h
consuming above a certain amount to pay higher than market price in order to cross-
subsidize those who are paying below market price. In this case, the amount each
household pays above market price should be calculated using the same method as
described below and treated as an indirect tax.
If the survey provides data on the total kilowatt hours consumed by the h
 ousehold,
then it is straightforward to classify each h
 ousehold by its consumption level, which
determines the proportional subsidy they receive according to the tariff rule. Then, we
multiply this proportional subsidy by the amount they spent on electric energy to get
the value of the subsidy. If, however, the survey provides data on the total spent on electricity but not the total kilowatt hours consumed, the latter must be calculated. We
will illustrate with an example from Brazil.56 Denote the market price of electricity as
$p per kWh. If households consuming less than 30 kWh per month receive a 65 percent
discount as in Brazil, then any h
 ousehold spending less than (1 − 0.65) * 30p a month
on electricity would be assumed to have received the 65 percent subsidy. Suppose the
household reported spending c < (1 − 0.65) * 30p for the month; the direct effect of the
subsidy (the benefit to be allocated to the household) would be calculated as (0.65/
(1 − 0.65)) c. Continuing with the Brazil example, recall that households consuming
between 30 and 100 kWh per month receive a 40 percent discount. Thus, any household
reporting spending c greater than (1 − 0.65) * 30p per month but less than (1 − .40) * 100p
per month would be assumed to have received the 40 percent subsidy, and the direct
effect would be calculated as (0.40/(1 − 0.40)) c.57 Following this method, the amount of
benefits we allocated for h
 ousehold energy subsidies was 77 percent of the amount
spent according to national accounts; the discrepancy might be accounted for by
leakages—our simulation assumed perfect coverage and no leakages.
This is a simplification of the actual system for illustrative purposes. See Higgins and Pereira
(2014) for more details.
56
Higgins and Pereira (2014).
57
Note that t here are tranches of spending amounts that do not coincide with the IBT schedule:
for example, if the h
 ousehold reports spending c such that (1 – 0.65) * 30p < c < (1 – 0.4) * 30p,
their total spending c is not possible given the discontinuous IBT schedule. The value they reported for c could be due to misreporting or, for example, b
 ecause the survey’s reference period
does not coincide with the billable month. We have arbitrarily chosen to place individuals in this
category with the group who received the 40 percent subsidy; they could also have arbitrarily
been placed in the group who received the 65 percent subsidy.
55
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Note that a tool for simulating subsidies—which include h
 ousehold energy subsidies with an inverted block tariff structure—is described in Araar and Verme (2012).

Agricultural subsidies
The incidence of benefits of agricultural subsidies w
 ill depend on the elasticity of
demand for the agricultural products. If demand is perfectly elastic, the benefit will
accrue entirely to the producer, in which case benefits would be imputed based on survey questions revealing who produces the subsidized goods. If it is inelastic, it will
accrue entirely to the consumer, in which case the benefits can be estimated using an
input-output t able as they would be for other subsidized goods, using the method described above. The method to impute agricultural subsidies will depend on the nature
of t hese subsidies and the demand for the products whose inputs are subsidized.
Subsidies on agricultural inputs: An exception
When production and consumption decisions are intertwined, as happens with
small subsistence farmers in developing countries, subsidies to inputs should be treated
as direct transfers rather than a subsidy (even though they are not strictly “cashable”).
In essence, we are assuming that the subsidies to agricultural inputs are “inframarginal” (people w
 ere going to buy the inputs anyway). Subsidized or f ree inputs make
the net income of farmers/peasants higher than otherwise. This means that the subsidies to inputs need to be added to get the “true” Market Income (which without the
“transfer” that comes with t hese subsidies would have been lower).
Housing subsidy
Impute the in-k ind value received by those who live in publicly (fully or partially)
subsidized housing. Ideally, the survey w
 ill include information on who lives in subsidized housing, and, if it is only partially subsidized, how much they paid in rent. The
market value of their subsidized housing can be determined using a regression methodology (similar to the regression methodology described to impute the value of
owner-occupied housing under section 3.2.3, Imputed Rent for Owner-Occupied
Housing). If housing is only partially subsidized, the amount occupants pay in rent
should be subtracted from this total. For the observations for which this method results in a negative value, it should be replaced by zero; however, if a negative value results for many observations, this could be an indication that the linear model used to
predict housing values is not a good fit and should be revisited.

3.8 Constructing Final Income
3.8.1 Add In-K ind Transfers
Allocating benefits from public spending on government services such as education
and health is not straightforward. The options are summarized by Bastagli (2015, p. 12)
as follows:
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Studies on the distributive impacts of government serv ices may value these
at their production costs, at their opportunity cost in the private sector or at
household’s willingness to pay. A basic definition utilised for the unit cost of providing a serv ice is as total government spending on a particu lar serv ice divided
by the number of users of that serv ice. An alternative to production costs is to
value services by what an individual would have spent if similar services had been
bought on the market or on the willingness to pay for them, but the information
requirements of t hese approaches are demanding.

In the current version of the CEQ Assessment, the value of in-k ind transfers is
based on production costs. Details, by category of in-k ind transfer, are given below. If
there are user fees or co-payments, they will need to be subtracted to obtain an estimate of the net benefit. Teams may want to check whether the user fees, for example,
are progressive (or, rather, equalizing) as a separate calculation. It is important to note
that the concept of Final Income does not include the value of government services
that benefit entire communities such as rural roads, water, and sanitation, access to
electricity, and other types of infrastructure. While t hese are clearly very important
in terms of enhancing the welfare and productivity of households, it is difficult to impute a monetary value on them.

3.8.2 Education
From national accounts, obtain public spending per student by level (pre-school, primary [lower and upper if applicable], secondary [lower and upper if applicable], tertiary
[university and technical if applicable]); t hese totals could be further disaggregated, for
example by state if available. The spending amount should include administrative costs
and both recurring and investment spending. Provide the definition of each level (the
corresponding grade levels and age groups). For students who report attending public
school, depending on the level they report attending, use the average public spending
per student for that level as the valuation of their in-k ind benefit from public education, which is added into income when moving from Consumable to Final Income. In
addition to having a variable for in-k ind education benefits, the researcher should
create separate variables for benefits at each level (a variable for preschool education
benefits, another for primary education benefits, etc.).
If the main survey being used does not have data on w
 hether school attendance
was at public or private institutions, the researcher should search for an alternate survey with data on income and on w
 hether school attendance was public or private. For
example, the survey used for our incidence study in the United States58—the 2011 Current Population Survey (CPS)—did not include a question about w
 hether school attendance was public or private. We estimated the probability of attending public school
58

Higgins and o
 thers (2015).
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for each student attending school in the CPS by using another survey, the 2011 American Community Survey (ACS), which contains variables on public and private school
enrollment and income. We performed a probit regression on the population of students attending school, with a dummy variable for attending a public school as the dependent variable and per capita income, race, state, age, and highest level of education
in the household as independent variables. The coefficients from this regression w
 ere
then applied to the same variables in the CPS data to estimate the probability of attending public school for each student attending school. The average amount of education spending per pupil by state was then multiplied by the predicted probability of
attending public school to get the expected in-k ind education transfer for each student
attending school; this expected benefit was then scaled down using the method described above.
Note that in the CPS we do not know which students attended public school, so
we are not imputing the full (scaled down) value of per pupil spending to anyone; by
multiplying each student’s predicted probability of attending public school by per pupil
spending, we are assigning each student the expected value of his or her in-k ind education benefit. In checking our method, we verify that the average predicted probability from applying the coefficients of the ACS survey to the CPS data is almost identical
to the proportion of students attending public school (according to both ACS and administrative data). We also verify that total (scaled down) in-k ind education benefits
using this method is approximately equal to total (scaled down) education spending
in national accounts.

3.8.3 Scaling Down Education Benefits
This method for imputing education transfers w
 ill overestimate their redistributive effect, as the monetary value of the transfers received by households is obtained from
the budgetary cost of providing t hese transfers as reported in national accounts, while
the totals of other taxes and transfers are not “forced” to be equal to the values in national accounts (and tend to be smaller according to the survey). To correct for this,
we scale down these benefits as follows:
First, obtain a national accounts estimate of Disposable Income (or total consumption if the analysis uses consumption rather than income data). For each category of
education spending, take the ratio of total education spending in that category from
national accounts to Disposable Income in national accounts, and then scale down
each category of education benefits in the survey so that the ratio of each category of
education benefits in the survey to Disposable Income in the survey equals the corresponding ratios from national accounts.
In previous iterations of CEQ (in particular, in the working papers for Latin American countries published before August 2013 and the special issue of Public Finance
Review), rather than scaling down in-kind benefits to avoid overestimating their redistributive impact, we scaled up all other income components item by item for calculations
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of inequality and redistribution (but not poverty).59 In other words, each component
had its own scaling up factor based on total income from that component in the
survey compared to total income from that component according to national accounts. However, in consultation with numerous experts on incidence analysis, we
have switched to scaling down the in-k ind benefits because of its numerous advantages. First, it requires less information from national accounts; in some countries
all of the information necessary to scale up item by item is not available. Second, in
many countries, national accounts totals for particular income components are mea
sured with a g reat deal of noise, so scaling up each income component by its own f actor
introduces noise into our calculations. Third, scaling down in-kind benefits avoids any
confusion that arose u
 nder the previous methodology regarding which calculations
required the use of scaled up income and which required the use of non-scaled income.

3.8.4 Health
Bastagli (2015) identifies two general approaches to allocate in-k ind health benefits to
individuals and households: the “actual consumption approach” and the “insurance
value approach.”60 The first approach allocates the value of public serv ices to the individuals who are actually using the serv ice. The second approach assigns the same
per capita spending to everybody sharing the same characteristic such as age, state,
type of care, gender, et cetera. One special case of the “insurance value approach” is
using eligibility to a specific health system as the shared characteristic (see appendix 6F,
section 2.2 “Average Cost and Insurance Value”). The reliance on one approach over the
other depends, mainly, on data availability. As Bastagli notes, when identification of
beneficiaries is not straightforward, studies “may rely on characteristics of individuals
and households rather than a ctual use of services on the assumption that the probability
a person w
 ill access t hese services is the same as that prevailing for o
 thers with the same
characteristics.”61 Additionally, please note that if the recall period of the actual use of
the health service is less than one year on the questionnaire (for example, “How many
times in the last three months did you receive service k?”), the “insurance value approach” is more appropriate. Using the “actual consumption approach” in this case will
assign zero health benefits to individuals who used the health service during the fiscal
year, but not during the recall period.
To impute the value received from public health serv ices, the h
 ousehold survey
must have information about the use of health services, and it must distinguish between public care (which is usually services received from the public health system or
paid for by public health insurance schemes) and private care. In the absence of information about w
 hether the care received was subsidized by government health spendSee Lustig, Pessino, and Scott (2014) and the list of CEQ working papers h
 ere: www.commitmento
equity.org.
60
This section is based largely on O’Donnell and others (2008, chapter 14).
61
Bastagli (2015); Demery (2003); OECD (2015).
59
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ing, a survey question about whether the patient is covered by private insurance can
be used as a proxy; patients who received healthcare and report having private health
insurance are considered to have received private care, and thus received no in-k ind
transfer, and patients who report not having private health insurance are considered
to have received public care. Ideally, the survey will also contain one or more questions about the type of service received.
If this information is not available in the survey being used, another survey that
has information on both income and utilization of public health services—such as a
health survey—should be used. In this case, to calculate Final Income one must then
treat the results from the alternate survey similarly to a secondary source and impute
values by quantiles (for example, ventiles [groups of 5 percent of the population]) back
into the original microdata.
In addition to data on the use of public health services and the type of services
received, data on total government spending on each of the different types of health
services in the h
 ousehold survey is required. Some level of disaggregation by type of
serv ice received (at a minimum, distinguishing between in-patient and out-patient
care) is required, in order to account for the fact that the value of a medical check-up
is different from the value of a hospitalization. This data should also be disaggregated
by region or state when possible to account for differences in the quality of health ser
vices across regions. Data that is disaggregated as described above is generally not
available in the main source of public accounts (for example, from the treasury or ministry of development), but can be obtained instead from national health accounts (for
example, from the health ministry). The spending totals should include administrative costs and both recurring and investment spending.
In the event that the care received is partially but not fully subsidized, the amount
paid for care by the individual or by private healthcare providers should be subtracted
from the total benefit received by that individual. If public healthcare in the country
being studied is, in general, not fully subsidized (for example, there is not a universal
free healthcare system), but the household survey does not ask how much each individual paid for the service they received or how much was not covered by the public
health insurance scheme, each individual’s payment can be calculated as the average
payment for that serv ice; it is calculated as the total payment from individuals and
private health insurers to the state for that serv ice (available in national health accounts) divided by the total number of individuals receiving that service according to
the household survey.
The total annualized net health benefits received by an individual are thus defined as
⎡ ⎛
⎤
⎞
Skj
hi = ∑α k ⎢qki ⎜
⎟ − f ki ⎥
k
⎢⎣ ⎝ ∑ i∈jω iα kqki ⎠
⎥⎦
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where qki indicates the number of times that individual i received care type k during
the recall period, Skj is the total spending (according to national health accounts) on
ser vice k in the region j where i resides, i ∈ j indicates that we are summing over all
individuals in region j, ωi is the expansion factor corresponding to observation i, and
αk is the “annualization f actor”: for serv ices that have a recall period of one year on
the questionnaire (for example, “How many times in the last year did you receive ser
vice k?”), αk = 1; for serv ices that have a recall period of four weeks, αk = 13, et cetera.
Finally, f ki is the user fee paid by individual i for service k. In the case of a health
 hether the system is
system with no user fees, we normally use f ki = 0 (regardless of w
fully or partially subsidized, b
 ecause the level of subsidization would already be captured by the term Skj /∑ i ∈j ω iα kqki ) unless other costs such as waiting times are being
incorporated in the analysis. When user fees exist, if the survey asks individuals how
much they paid for that particular service or has information (sometimes found along
with other consumption questions) about how much they paid in health costs, f ki can
be determined from the survey. Note that f ki could still equal zero for some i—for example, for poor individuals if there are fee exemptions for the poor. In the absence of
such survey information, one can determine the average health user fee per visit, f , as
Nk
f=
, where Nk is total user fee revenue, reported in public accounts or
∑ k ∑ iω iα kqki
national health accounts. In other words, f is total user fee revenue divided by the
total number of times all individuals in the country utilized any type of public health
service. To complete the calculation of total annualized health benefits received by an
individual, one would then replace f ki in the above equation with f .

3.8.5 Scaling Down Health Benefits
The above method for imputing health transfers will overestimate their redistributive
effect, as the monetary value of the transfers received by h
 ouseholds is obtained from
the budgetary cost of providing t hese transfers as reported in national accounts,
while the totals of other taxes and transfers are not “forced” to be equal to the values
in national accounts (and tend to be smaller according to the survey). To correct for
this, we scale down t hese benefits as follows:
First, obtain a national accounts estimate of Disposable Income (or total consumption if the analysis uses consumption rather than income data). Take the ratio of health
spending by category in national accounts to Disposable Income in national accounts,
and then for each category of health spending, scale down the health benefits in the
survey so that the ratio of that category of health benefits in the survey to Disposable
Income in the survey equals the corresponding ratio from national accounts.
3.8.6 Additional Concerns for In-K ind Transfers
In countries with a contributory public health insurance scheme, we are also interested
in knowing the concentration of coverage, so the concentration coefficients and coverage and leakages sheets of the CEQ MWB (sheets D8 and D9, respectively) include
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a row for “contributory public health insurance” in addition to the row for “health
spending.” The latter is based on use, using the total annualized health benefits, hi, calculated as explained above. The former is calculated using a variable equal to zero for
individuals not covered by the contributory public health insurance schemes and equal
to the value of a basic health package for covered individuals.
In the construction of Final Income, the method for education spending consists
of imputing a value to the benefit accrued to an individual of g oing to public school,
which is equal to the per beneficiary input costs obtained from administrative data:
for example, the average government expenditure per primary school student obtained from administrative data is allocated to the households based on how many
children are reported attending public school at the primary level. In the case of
health, the approach is analogous: the benefit of receiving healthcare in a public fa
cilit y is equal to the average cost to the government of delivering healthcare serv ices
to the beneficiaries.
The approach to valuing education and healthcare services amounts to asking the
following question: How much would the income of a h
 ousehold have to be increased
if it had to pay for the free or subsidized public service (or the insurance value in the
cases in which this applies to healthcare benefits) at the full cost to the government?
Such an approach ignores the fact that consumers may value services quite differently
from what they cost. Given the limitations of available data, however, the cost of provision method is the best one can do for now.62 For the readers who think that attaching a value to education and health services based on government costs is not accurate, the method applied here is equivalent to using a simple binary indicator of w
 hether
or not the individual uses the government service.63 Appendix 6F by Jeremy Barofsky
and Stephen Younger (2018) describes the pros and cons of three methods that can be
used to value the distributional impact of health spending: average cost, health outcomes approach, and willingness to pay.
The production costs approach does not take into account variations in need across
income groups, does not consider service quality, and may not reflect the a ctual valuation by beneficiaries.64 Distributional analysis of in-k ind transfers may reveal that
By using averages, it also ignores differences across income groups and regions: for example,
governments may spend less (or more) per pupil on poorer students. We recommend averaging
at as disaggregated of a level as possible (not only by education level but also by state and rural/
urban area within states, for example); the level at which it is possible to disaggregate w
 ill depend
on data from national accounts. Data obtained from the education ministry is likely to be more
disaggregated than that obtained from other national accounts.
63
This is true only for measures that are independent of monetary units (such as relative in
equality measures) and within a level of education. A concentration coefficient for total non-
tertiary education, for example, where the latter is calculated as the sum of the different spending
amounts by level, is not equivalent to the binary indicator method.
64
Atkinson and Bourguignon (1990); OECD (2015); Sahn and Younger (2000).
62
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poorer households gain larger shares of particular categories of public spending than
higher-income households. Since the main beneficiaries of public education services
(children) and public healthcare services (elderly) are disproportionately located in the
lower half of the income distribution, assessments based on the standard approach of
static incidence analysis using per capita income as the underlying welfare measure
may show for some countries that in-k ind transfers reduce inequality, but ignore the
question of demographic and needs variations across socioeconomic groups.

4 Construction of Income Concepts in Practice:
Additional Methodological Challenges
4.1 Using Consumption Instead of Income
In the literature on incidence analysis, both income and consumption have been used
as the basic welfare indicator. Typically, the incidence of direct taxes and transfers is
calculated using income, while for the incidence of indirect taxes and subsidies, some
authors recommend using consumption (for example, Abramovsky, Attanasio, and
Phillips [2012]). However, for a comprehensive analysis, one or the other must be chosen as the indicator of well-being.65 Some thoughts on the choice between income and
consumption are given in box 6-5.
Note that in theory, consumption is equal to expenditures on nondurables plus
consumption of own production plus the flow value from use of durables owned by
the h
 ousehold. In practice, we include imputed rent for owner-occupied housing
(explained in greater detail below) but do not calculate the imputed value from use of
other durables owned by the h
 ousehold. Although the latter should be included from a
theoretical standpoint, doing so requires information about the value and age of assets
owned, or at a minimum about assets owned and average prices for these assets. If you
have reliable data to estimate the value from use of assets other than housing, you can
perform an additional sensitivity analysis including these components in income. If you
use consumption, do not include the value of consumer durable purchases (whether in
cash or credit) because these are extraordinary expenditures. Similarly, the sale of these
items is not included in the income aggregate since it represents extraordinary income.

Coudouel, Hentschel, and Wodon (2002) argue that consumption is a better measure for a
number of reasons. Although both are underreported (Brewer and O’Dea, 2012), there is substantial evidence that consumption is better measured for the poor (Meyer and Sullivan, 2003).
Consumption is smoothed to a greater degree than income (although income is also smoothed,
even among the agricultural workers who are often used as an example of p
 eople facing volatile
incomes; see Murdoch [1995]). A main advantage of income, also noted by Coudouel, Hentschel,
and Wodon (2002), is that it can be disaggregated by source, which can be especially appealing
for a fiscal incidence analysis.
65
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Box 6-5

On Using Consumption or Income
Gary Burtless

I

deally, lifetime consumption (or consumption per year) would be the best
measure for an incidence analysis, mainly b
 ecause it represents our best gauge
of long-term well-being. However, this measure is not practical, given the data
limitations we face in e very country, rich and poor. If we use an annual measure
of income or consumption, our choice should be guided by the best (meaning
“most accurate available”) basic source of data available to us. This w
 ill vary by
country and probably by income class within a country. The most accurate information is likely to be that which is easiest for h
 ousehold heads to report. In
rich countries, a lot of evidence suggests it is easier to report income sources
(since most h
 ouseholds have few of them) than it is to report consumption (which
has many categories and time frames, and consequently is very hard for p
 eople
to report accurately). In poor countries it is easy to believe that a large proportion of p
 eople w
 ill find it easier to report consumption than income, since income may fluctuate much more than it does in rich countries and be derived
from many sources (including irregular transfers from or to family members
outside the household). Of course, in many countries the available distributional
information will be constrained by the actual surveys that have been administered. If only consumption surveys are available, that is what the analysis must
use; if only income surveys are available, analysts w
 ill have to focus on income.

After equating consumption to Disposable “Income,” one must “work backward”
to construct Net Market “Income,” Gross “Income,” Market “Income” plus Pensions,
and Market “Income.” From Disposable “Income,” subtract out transfers to get to
Net Market “Income” since Net Market Income + transfers = Disposable Income ⇒
Disposable “Income” − transfers = Net Market “Income.” Note that in rare cases, this
might result in a negative Net Market Income, in which case we assume that Disposable Income is equal to the transfer because p
 eople either saved part of the transfer
during that period or underreported consumption. This procedure w ill yield a Net
Market Income equal to 0 and Disposable Income will equal the transfers.66 Similarly,
we add taxes to Disposable “Income” to obtain Gross “Income.” Market “Income”
These cases are indeed rare in the contributory pensions as deferred income scenario: for example, in a study for Armenia, this occurred with only four observations. However, in the contributory pensions as transfers scenario, it is more common because contributory pensions need
to be subtracted when moving backward from disposable to Net Market Income since they are
assumed to be a government transfer, and pensions can be quite sizeable.
66
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plus Pensions is constructed by adding direct taxes to Net Market “Income” or subtracting transfers from Gross “Income.” Market “Income” is constructed by subtracting pensions from Market “Income” plus Pensions.
To determine direct taxes paid, information on l abor income and property owner
ship would be necessary. If the survey has consumption data only and does not contain information on labor income, the preferred option is to use an alternate survey
that does have data on labor incomes and other characteristics, then map the estimated
taxes in the alternate survey back to the primary data set using matching methods.
An alternative, if an alternative survey with reliable l abor income data is not available, or if t here is no way to reliably match t hese into the primary data set, is to predict
the proportion of Net Market “Income” (Disposable “Income” [= consumption,
possibly + contributions to contributory pensions, depending on the treatment of
pensions] + direct transfers) that comes from wages versus self-employment income.
To do this, regress consumption per capita on various household-level variables, including the number of wage earners, average education of wage earners, average age
of wage earners, number of self-employed, average education of self-employed, and
average age of self-employed. These coefficients can be applied to the corresponding
variables in each h
 ousehold to predict the proportion of consumption from wages
(this would equal the coefficients for the first three explanatory variables times the
values of t hese variables for the h
 ousehold, divided by their total predicted consumption) and the proportion of consumption from self-employment (this would equal
the coefficients for the latter three explanatory variables times the values of t hese variables for the household). Once the proportion of consumption attributable to wages
and self-employment income has been determined, individual income taxes can be
estimated to “work backward” to Market Income, using the rules of the tax rates on
wages and self-employment income.
The final, least preferred option is to use secondary source estimates of direct taxes
paid by, for example, consumption decile.
When only consumption data is available, an alternative to equating consumption
to Disposable Income is to attempt to account for savings. Because savings data in developing countries are notoriously bad, we do not attempt to account for savings in
the contributory pensions as a deferred income scenario. However, researcherss may
wish to perform an additional sensitivity analysis in which they do account for savings. If data is available on savings rate by consumption decile (or other population
group), one can add the appropriate percentage of imputed savings to h
 ouseholds at
each consumption decile. Note that when this is done, households’ consumption rank
should be measured in the same way—to the extent possible—as it was by the secondary source from which the savings rates by decile was obtained. In other words, if the
secondary source did not include imputed rent for owner-occupied housing in its consumption variable, researchers should create a new consumption variable to match the
secondary source’s and determine h
 ouseholds’ consumption deciles by this new variable, solely for the purpose of allocating indirect taxes (for other calculations, research-
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ers would use the income or consumption variable they had constructed following
the instructions in this CEQ MWB).

4.2 Underestimation of Beneficiaries
The number of beneficiaries of targeted anti-poverty programs is often underestimated
when compared to national accounts. For example, in Brazil, the number of beneficiary households of Bolsa Familia according to the Pesquisa de Orçamentos Familiares is 7.3 million, compared to 12.4 million beneficiary households in 2009 according
to the Ministry of Social Development.67 If the number of beneficiaries according to
administrative accounts can be trusted to reflect the true number of beneficiaries (for
example, if the government publishes a list of beneficiaries as in Brazil), then the program’s coverage and impact w
 ill be underestimated by the survey if no correction is
made.
Below we recommend a method to adjust for the underestimation of beneficiaries.
The choice of w
 hether to use the method w
 ill depend on the nature of the program
and the reliability of national accounts in the country. Ideally, results should be presented both with and without the adjustment as an upper and lower bound on the
number of beneficiaries.
To “impute” likely beneficiaries who did not report receiving the benefit, and
match the number of beneficiaries in the survey to the number in national accounts,
we follow the methodology suggested by Souza, Osorio, and Soares (2011). This method
assumes that the beneficiaries who reported receiving the benefit are similar to t hose
who did not report receiving the benefit in terms of the distributions of their incomes
and characteristics; if data is available from national accounts or administrative data
on the characteristics of all beneficiaries, this assumption can be checked by comparing t hese characteristics to the ones of the beneficiaries who reported receiving the
benefit in the survey. Let the number of recipient h
 ouseholds identified using this
method be S, and the (larger) number of recipient households in national accounts be
N. Finally, let the difference between the number of beneficiaries reported in national
accounts and the number reported in the survey be denoted H ≡ N − S. The next step
is to “identify” the H remaining beneficiary h
 ouseholds in the survey. This is done by
creating a propensity score for program participation for every household in the survey by running a probit of program participation against household income, possession of various household assets and consumer durables, number of c hildren, race of
household head, region or state, rural or urban area, et cetera. Then H households
are randomly sampled out of the S beneficiary households, and t hese H beneficiary
households are matched to H nonbeneficiary households with the closest propensity
scores. Program benefits are then imputed to the matched households—the amount

67

Higgins and Pereira (2014).
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of benefit imputed is equal to the amount received (reported in the survey) by the
household’s matched beneficiary household.
Note that for the above method to work, it is necessary that H < S < N. It is also
necessary that the probit of program participation converges, which means that the
method is likely to work for targeted anti-poverty programs such as conditional cash
transfers, but unlikely to work for nontargeted programs. In the case of Brazil, the probit converged for the conditional cash transfer program but not the noncontributory
pension program, and was thus used for the former anti-poverty program but not the
latter.68 The researcher should also verify that the probit not only converges, but also
has sufficiently high predictive power by checking the distribution of the predicted
probabilities resulting from the probit.69
Sample Stata code to implement this method is included in appendix 6D.

4.3 Income Misreporting and Discrepancies between
Survey and Administrative Data
Most of the time, totals in surveys for population variables and values of income, consumption, fiscal interventions, and so on w
 ill not coincide with totals from administrative accounts. The general principle that we follow is to believe in the totals that are
in household surveys, u
 nless the teams have a strong reason to think otherwise. First,
administrative data on Disposable Income for the household sector may not be available or, if it is, may not be reliable. Second, even if it is, it is not good at telling us what
is going on with the incomes of the poor.70 Suppose the discrepancy comes mostly
from surveys failing to capture the richest. We could have everyone in the survey reporting what they actually receive from the transfer and accurately reporting their
incomes as well, so the absolute amount of transfers matches in national accounts and
surveys, but b
 ecause we are not capturing the rich, Disposable Income in national accounts is higher than in the survey. If we scale to make the ratios equal, we would be
falsely deflating the impact of everyone’s transfer on their income (both of which they
correctly reported). Our recommendation is to look at the absolute amount of the
transfer in the survey, not its ratio to Disposable Income; if this is higher than in national accounts, then you have a reason to scale it down so it matches the absolute
amount in national accounts (unless you think national accounts have underestimated it for some reason). Also look at the amounts that individual households are
reporting from the transfer: Are t hese amounts accurate given program rules, or are
See Higgins and Pereira (2014).
A shortcoming of this procedure is that the propensity scores are estimated under the assumption that reported nonparticipants are in fact nonparticipants; however, this is not the case: the
entire reason we are undertaking the analysis is that some of the reported nonparticipants must
have actually been participants. We are grateful to Gary Burtless for pointing this out.
70
Deaton (2005).
68
69
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they too high? This is what CEQ authors did in Brazil, and the amounts individual
households w
 ere reporting was largely accurate according to program rules. (In the
future, the CEQ methodology will include alternative approaches to correct for the
“missing rich.” See Lustig, 2018, for an overview of methods).
You could make the following counterargument: suppose the h
 ousehold is underreporting income by half and correctly reporting the transfer. Even in this case we
think you should not scale down the transfer. Suppose actual Market Income is $1 but
the h
 ousehold reports $0.50, and suppose the transfer equals $1 per day, and the poverty line is $1.25. In reality the transfer is pulling it out of poverty, from $1 to $2. If you
scale down the transfer, you get income going from $0.50 to $1 as a result of the transfer, whereas if you do not, you would get $0.50 to $1.50 as a result of the transfer. So by
scaling down, we do better at estimating the transfer’s incidence as a p
 ercent of income, but worse at estimating its effect on poverty: we would conclude that transfer
did not pull the person out of poverty, but in reality it did! And, conversely, we get the
correct result, that the transfer pulled the person out of poverty, when we do not scale
it down.
For fiscal interventions in which the totals are NOT in the surveys (for example,
VAT, some type of transfers, per capita spending on education and health, and so on),
the CEQ methodology recommends scaling down those totals so that ratios between
the fiscal intervention of interest and, for example, Disposable Income or private consumption from national accounts equal the ratios for the same variables in the surveys. This scaling-down method will yield new totals for the fiscal interventions that
need to be analyzed using the imputation method.
For cash transfer programs, the total number of beneficiaries according to the survey is often significantly lower than the total according to national accounts (we are
using “national accounts” as a broad term that includes program administrative rec
ords, etc.). This occurs even in rich countries.71 As a result, in a number of CEQ countries, authors have imputed benefits to h
 ouseholds that did not report receiving benefits from the program but are similar to h
 ouseholds that did receive benefits from
72
the program. The imputation—explained above—uses code adapted from Souza, Osorio, and Soares (2011) included in appendix 6D and c auses the number of beneficiary
households in the survey to equal the number of beneficiary households from national
accounts. This adjustment should be made only if the program administrative accounts
are believable (experts agree that they are fairly accurate), as was the case in Brazil.

4.4 Tax Expenditures
Tax expenditures result in people paying less indirect taxes, so they should not
be added to income (because that would be double-counting). Nevertheless, if tax
71
72

Meyer and Sullivan (2003).
For example, Higgins and Pereira (2014) for Brazil.
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Box 6-6

When the Household Survey Year Is Dated: The CEQ Assessment
for the Dominican Republic
Jaime Aristy-Escuder, Blanca Moreno-Dodson, Miguel E. Sanchez-Martin, and
Maynor Cabrera

D

ue to a lack of updated household survey data, a set of assumptions was
used to estimate the impact of recent policies. The latest household income
and expenditure survey, Encuesta Nacional de Ingresos y Gastos de Hogares
(ENIGH), was conducted in 2007, and thus the available data do not capture the
important policy decisions made between 2007 and 2013. These considerations
were incorporated into the CEQ methodology by modifying the major tax rates
and bases and by expanding the coverage of direct transfers. The application of the
2013 tax and social program structure to the 2007 survey data enabled a simulation of income and poverty impacts, and 2013 public revenue and spending data
were deflated to 2007 prices. Statutory tax rates and income brackets w
 ere applied
in the estimation of direct tax revenue, similar to other applications of the CEQ
methodology (for example, Lustig and others, 2013). Tax evasion assumptions,
which were based on discussions with the authorities, were applied only to VAT,
not direct or other taxes. This analysis evaluates only the equity effects of the tax
system, not its buoyancy or efficiency.
Compared to other countries’ studies with the CEQ methodology, the Dominican Republic is especially challenging b
 ecause the “departure point,” the
most recent h
 ousehold income and expenditure survey, dates to 2007. It is necessary to consider that numerous policy decisions w
 ere adopted between 2007 and
2013, including the modification of the rates and bases of the main taxes. Furthermore, t here has been a notable expansion in the coverage of direct transfers and
the value of certain in-k ind transfers, such as education, has been expanded.
In the light of these changes, the methodology applied the tax and public
expenditure structures of 2013 to ENIGH 2007. On the tax side, rates and definitions of the 2013 tax base w
 ere used. On the expenditure side, the value of the
2013 peso was deflated by the change in the consumer price index (CPI) between
2007 and 2013. In other words, the public revenues and spending vectors of 2013
were used to calculate income poverty—but in 2007 prices. Expenditures w
 ere
adjusted only for inflation and not by GDP growth. This is because the majority
of the recorded public-spending variations w
 ere below the growth rate during
the period. Overall, the objective was to adapt the CEQ methodology’s various
definitions of income using the ENIGH 2007 and the public revenue and expenditure structure of 2013, expressed in 2007 prices. We opted for this alternative
(instead of inflating to 2013 the variables of the ENIGH 2007) b
 ecause, besides
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inflation between 2007 and 2013, relative prices of production factors, structure of employment, and size of households in Dominican Republic could
have experienced important changes in income distribution, which we would
otherwise not have been able to replicate with available information. The adjustment factor was 42.5 percent inflation between June 2007, date of the survey, and
December 2013.

expenditures can be estimated reliably, it would be very interesting to analyze their
incidence, since tax exemptions are a (sometimes regressive) form of subsidy.

4.5 When the Year of the Survey Does Not Match
the Year of Interest of the Analysis
In some countries, household surveys are collected infrequently. When policymakers
are interested in a more up-to-date analysis than the year of the available survey, researchers can follow the method proposed in chapter 14 by Aristy-Escuder and others
(2018) for the CEQ Assessment for the Dominican Republic. The approach is summarized in box 6-6.

4.6 Infrastructure and Other Public Goods
We do not attempt to impute values for infrastructure and other public goods. O’Dea
and Preston (2012) lay the groundwork for estimating the distributional impact of public goods, but their methods have yet to be implemented empirically as far as we know.
Nevertheless, we estimate equity in access to infrastructure (such as electricity, running
water, roads). Which components of infrastructure are included here depends on the
questions in the survey.

4.7 Additional Sensitivity Analyses
We recommend implementing sensitivity analyses and subgroup comparisons to test
robustness of results. For example, researchers might test the sensitivity of their results
to different assumptions about economies of scale or adult equivalence; to different allocation methods for various tax and transfer programs; to different assumptions
about tax avoidance and evasion; to using regression methods versus direct identification for the value of owner-occupied housing; and so on. Subgroup comparisons could
compare incidence results by race of the household head, by gender of the household
head, by age of the individual (for example, in three groups: below 20, working age
20–65, and retirement age over 65). Other sensitivity analysis w
 ill be country-specific
(some countries may want to check the implications of adjusting for the underreporting
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of beneficiaries of a transfer program, using different methods to impute a subsidy,
making different assumptions about consumption tax evasion, e tc.).

5 Completing Section C of the CEQ Master Workbook
The heart of a CEQ Assessment is the allocation of taxes and transfers so that one can
construct the income concepts for each individual and estimate the impact of fiscal
policy on an array of indicators of inequality and poverty both for the system as a
whole and by fiscal intervention. Moreover, since one of the key goals of the CEQ Institute is to create a Data Center on Fiscal Redistribution with information that will
allow comparisons across countries and over time, painstakingly detailed information
on the methods utilized for the allocation process is of the essence. This information
should be written up in section C of the CEQ MWB.
Section C of the CEQ MWB includes a detailed description of the methodologies
used to construct each income concept (sheet C1) and a summary of key assumptions
made by the team in the process (sheet C2). In sheet C1 (table 6G-5), Construction of
Income Concepts, various income components and fiscal interventions are listed. CEQ
Assessment authors should indicate w
 hether t hese components and fiscal interventions
were included in the analysis (column C). In column D, they should indicate which
allocation method was used following the taxonomy in section 3.b of this chapter and
provide a detailed explanation of the exact process followed. In our experience, authors
tend to provide insufficient detail here; the more detail, the better. Columns E through
J ask for various statistics about that income component or fiscal intervention, including the total amount received in local currency by all individuals in the survey (using
expansion f actors, of course) in column E; the share of this as a p
 ercent of Disposable
Income or private consumption from the survey in column F, where the country authors
should specify which of t hese two was used as the denominator in cell F11 in the online
CEQ MWB template in Part III of this Handbook; totals in local currency from administrative accounts in column G; the share of this as a percent of total Disposable Income or
private consumption from administrative accounts in column H, where the country authors should specify which of these two was used as the denominator in cell H11; the total
population receiving benefits or income from or paying taxes to the particular fiscal intervention or income source based on data from the household survey in column I; the
same figure but based on data from administrative accounts in column J; and the total
survey’s unweighted population receiving benefits or paying taxes in column K.
In sheet C2 in the online CEQ Master Workbook in Part IV of this Handbook
(table 6G-6), key assumptions are listed. Specifically, a number of questions are posed
in column B of sheet C2 (for example, “Does your survey report income or consumption or both?”), and the answers to these questions should be provided in column C of
sheet C2. Th
 ese answers assist the quality control process by providing the CEQ Institute with information about the survey and assumptions to ensure that the methods
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employed by the team are the best possible given data constraints and the country-
specific context.
Researchers are advised to complete sheets C1 and C2 prior to conducting the
analysis (once they have determined the allocation methods and variables from the survey data that will be used for each fiscal intervention and income component) so that
these plans can undergo quality control and discussion between the CEQ Assessment
authors and the CEQ Institute prior to spending the time conducting the analysis.
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Appendix 6A

Comparing the Definitions of Income Concepts
between the United Nations’ Canberra Group
Handbook on Househ old Income Statistics.
2011 and the CEQ Handbook
Ruoxi Li and Yang Wang

T

he second edition of the Canberra Group Handbook on Household Income Statistics. 2011 (CGH) establishes a reference for analyzing income distribution statistics across countries.73 The following review provides a comparison of income concepts and methodological assumptions in CGH and CEQ Handbook.
The most fundamental difference between the two approaches is that CGH does
not include consumption taxes and subsidies in the definition of income concepts.

1 Income Definitions, Concepts, and Components
The CGH conceptual definition of total income is “all receipts whether monetary or in
kind (goods and services) that are received by the household or by individual members
of the household at annual or more frequent intervals, but excludes windfall gains and
other such irregular and typically one-time receipts.” CGH also excludes receipts that
result from a reduction in net worth of a h
 ousehold, with the exception of pension benUnited Nations Economic Commission for Europe (2012). For more information, see: http://
www.nss.gov.au /nss/ home.NSF/pages/ NSS%20News%20-%20May%202012%20-%20Canberra
%20Group%20Handbook.
73
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efits. The operational definition of CGH further excludes the value of unpaid domestic
services, consumer durables, and social transfers in kind. The practical definition recommended by CGH for international comparison excludes employers’ social insurance
contribution received and paid, current transfers from nonprofit institutions, and current in-kind transfers from other h
 ouseholds compared with the operational definition.
The definition of income in CEQ is mostly consistent with the operational definition of
CGH but includes in-kind social transfers in the analysis.
The main income concepts established in CGH are total income and disposable
income. Adjusted disposable income, primary income, and income from production
are also included in the income concept discussion. The four main income concepts
constructed in CEQ are Market Income, Disposable Income, Consumable Income, and
Final Income.74 Market Income in CEQ is similar to the operational definition of primary income in CGH except that private transfers (inter-household transfers, for example) are included only in CEQ Market Income. Disposable Income in CEQ in the
scenario of contributory pensions as a government transfer is consistent with the operational definition of disposable income in CGH. Final Income in CEQ is similar to
adjusted disposable income in CGH, but for a fundamental difference: the CEQ definition of Final Income subtracts indirect taxes and adds indirect subsidies.
Both CEQ and the operational definition of CGH income components include
paid employment and self-employment income (known as “factor income” in CEQ),
property income (known as “income from capital” in CEQ), net (of mortgage payments) value of owner-occupied housing services (known as “imputed rent for owneroccupied housing” in CEQ), and private transfers paid and received. Th
 ese income
components construct Market Income in CEQ (in the scenario of contributory pensions as a government transfer) and form primary income less private transfers paid
and received in CGH. The CEQ Market Income in the two scenarios of contributory
pensions as deferred income includes contributory pensions and subtracts corresponding contributions. Social assistance and social insurance benefits plus all previous income components, excluding private transfers paid, constitute total income
in CGH. Adding private transfers paid, social contributions, direct taxes, and compulsory fees and fines to CGH total income constructs disposable income in CGH.
The public transfers are categorized in a much more detailed manner in CEQ because
of the different main objectives: while the income components of CGH are categorized to describe the standard of living of h
 ouseholds, t hose of CEQ are constructed
to analyze implications of government fiscal policies. Indirect taxes and indirect subsidies are not included in CGH income concepts but are calculated in CEQ. CGH
recommends the imputation of social transfers in kind and indirect taxes when analyzing the redistributive effect of government social policies, but indirect taxes as well
as indirect subsidies are not included in the income components and concepts.
Table 6A-1 summarizes the differences in income components.
74

Lustig and Higgins (2018), chapter 1 in this Handbook.
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Table 6A-1
Comparing Income Components: The Canberra Group and CEQ

Income components
Employee income
Income from self-employment
Income from financial assets,
net of expenses
Royalties
Net value of owner-occupied
housing services (imputed rent
for owner-occupied housing)
Value of unpaid domestic services
Value of services from household
consumer durables
Social security pensions/schemes
Pensions and other insurance
benefits
Social assistance benefits (direct
transfers)
Current transfers from nonprofit
institutions
Current transfers from other
households
Direct taxes, net of refunds
Compulsory fees and fines
Current inter-household transfers
paid
Employee’s and employers’ social
insurance contributions
Current transfers to nonprofit
institutions
Indirect taxes
Indirect subsidies
Social transfers in kind (STIK)
received
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Included in
CEQ definition

Included in
CGH conceptual
definition

Included in
CGH operational
definition

yes
yes
yes

yes
yes
yes

yes
yes
yes

yes
yes

yes
yes

yes
yes

no
no

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

no
no
yes

no
no
no
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Table 6A-2
Comparing Methodological Assumptions: The Canberra Group and CEQ
Methodological
assumptions

CEQ

CGH
Similar assumptions

Spatial price differences
Treatment of negative
income
Purchasing power
parity
Population weighting
Construction of indirect
taxes through
input-output tables

Adjustment can be made. Results
should be made separately
available.
Adjustment is made.

SPI index method is included
in discussion.

Adjustment is made.

Included in discussion.

Adjustment is made.
Included in calculation.

Included in discussion.
Included in discussion.

Included in discussion.

Different assumptions
Public pensions and
pension social
insurance
contributions

Employer contributions
to social insurance
Equivalence scale
Data source

Missing or zero income

Pensions as deferred income
scenario: contributory public
pensions (or the nonsubsidized
component) are treated as part of
market income and social
insurance contributions are
considered not taxes, but lifetime
(forced) savings. Pensions as pure
government transfer scenario:
contributory pensions are treated
as government transfers and
pension contributions are
considered taxes.
Employers’ contributions are
assumed to fall entirely on
employees.
Per capita income in baseline
scenario, but some teams use
equivalence scales as well.
Surveys as main data sources and
administrative accounts as
complementary sources when
survey data is unreliable.
Treats the missing or zero income
as zero. Drops the households if
the h
 ousehold head’s primary

Contributory pensions or
private funded pensions may
represent a form of dissaving.

In the national accounts, the
contributions are treated as
part of remuneration.
Several income equivalization
methods are included in
discussion.
Administrative income data
may be used as an alternative
to survey data if suitable data
exists.
Imputation for missing items
is recommended as a common
solution.
(continued)
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Table 6A-2

(continued)

Methodological
assumptions

Dynamic effects
Treatment of imputed
rent
Measurement of health
service transfers in
kind

CEQ

CGH

income source is missing.
Households with zero income
after applying above procedures
are included in both poverty and
inequality analyses.
No adjustment is made.
Included as part of market
income.
Distribution of aggregate values
across individuals according to
the health services they indicate
as having used in surveys.

Included in recommendation.
Results are suggested to be
made separately available.
Imputation of values based on
characteristics of individuals
and h
 ouseholds rather than
the a ctual use.

Assumption addressed uniquely by CEQ
Underestimation
of beneficiaries
Discrepancies between
survey and administrative data
Grossing up taxes paid
by employees
Top coding

Adjustment is made.

Not included in discussion.

No adjustment is made.

Not included in discussion.

Adjustment is made.

Not included in discussion.

Adjustment is made.

Top income under-
sampling and
under-reporting

No adjustment is made in the
main analysis, but methods are
discussed so that a sensitivity
analysis can be performed.

Solutions not included in
discussion.
Not included in discussion.

Assumption addressed uniquely by CGH
Relationship matrix
PPP choices and
comparability across
countries and income
groups
Reference period
Adjustment for population weight over
extended enumeration period
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No adjustment is made.

Included in discussion.
Included in discussion.

No adjustment is made.
No adjustment is made.

Included in discussion.
Included in discussion.
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2 Methodology
While CGH is produced for international comparison, it heavily cites examples of developed countries. Meanwhile, CEQ focuses on analyses of low-income and middle-
income countries, with very different kinds of data availability and h
 ousehold living
conditions.
Table 6A-2 provides a comparison of methodological assumptions applied by CEQ
and recommended by CGH.

Appendix 6B

EUROMOD: The Tax-B enefit Microsimulation
Model for the Eur opean Union
Daria Popova

E

UROMOD is a static tax-benefit microsimulation model (MSM) for the Euro
pean Union, developed and maintained by the Institute for Social and Economic Research at the University of Essex.75 The construction and development of EUROMOD is documented in a number of publications.76 The current version
of the model includes all twenty-eight EU member states. For the majority of countries,
it covers policy systems over the period since the mid-2000s to 2017. Both the resulting
indicators and the underlying model are openly accessible. Because of its generic structure and flexibility, EUROMOD has been successfully used as a platform on which
to build models for non-EU countries, including Australia,77 Russia,78 Serbia,79 South
Africa.80 Models for several other countries81 in Africa (Ethiopia, Ghana, Mozambique,
Tanzania, Zambia) and elsewhere (Ecuador and Vietnam) are being developed.

For more information, see https://w ww.iser.essex.ac.u k/euromod.
See Figari and Sutherland (2013); Immervoll and O’Donoghue (2009); Lietz and Mantovani
(2006); Sutherland (2001); Sutherland and o
 thers (2008); Sutherland (2014).
77
Hayes and Redmond (2014).
78
Popova (2013).
79
Zarkovic-Rakic (2010).
80
Wilkinson (2009).
81
See https://w ww.wider.unu.edu/project/southmod-simulating-tax-and-benefit-policies-develop
ment.
75

76
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In general terms, EUROMOD can be used to quantify the consequences, at the
micro-level, of changes in tax-benefit policies, given that the characteristics of the
underlying population remain constant, and vice versa. By taking full account of
interactions among all elements of the tax-benefit system and of the diversity of
characteristics in the population, EUROMOD contributes to a better understanding
of complex systems, such as contemporary welfare states. Considering several countries over several points in time within the same model framework provides a kind
of laboratory for analyzing the effects of similar policy designs in different contexts,
and vice versa. In addition, EUROMOD permits analysis at a supranational level
(for example for the European Union, the Euro zone, a part icu lar welfare regime,
and so on).
In practical terms, EUROMOD represents a software that calculates tax liabilities, benefit entitlements, and disposable income for each micro-unit (individual,
family, or household) in a representative sample of the population. Cross-national
comparability is provided by using a common, specially developed modeling language, a structured naming convention for variables, and a user interface. When a
user runs EUROMOD, the executable reads the policy rules stored in the user interface, applies them to the input micro-data, and produces an individual level output
data file containing relevant information from the input data and the tax-benefit simulation, which can be further analyzed using any statistical software. Some preliminary analysis can be performed directly from the user interface (for example summary statistics, marginal tax rates, labor market adjustments, intertemporal policy
effects, and so on).
Although EUROMOD aims to simulate as many components of h
 ousehold disposable income as possible, due to data constraints, not all taxes and social benefits
are currently simulated. Instruments that are simulated in all countries are cash
transfers, direct taxes, and social insurance contributions. Non-cash transfers are beyond the scope of the model, although they can be potentially accounted for within
the EUROMOD framework.82 Indirect taxes have been simulated for a selection of
countries.83 The labor market income and other non-simulated income sources (for
example, pensions) are taken directly from the micro-data and uprated, if necessary,
based on the data about average growth by income source taken from external statistics. The input micro-data for simulations are derived from the EU Survey of Income
and Living Conditions (EU-SILC). All simulated and nonsimulated variables used in
the model and the resulting inequality and poverty measures are validated by using
external sources (administrative data, National Accounts, Eurostat, and so on). The
model is updated annually in collaboration with national experts from each EU member state.

82
83

Figari and Paulus (2015).
De Agostini and o
 thers (2017).
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 able 6B-1
T
Comparing CEQ and EUROMOD Definitions and Methodological Assumptions
Assumptions

CEQ

Public pensions and pension
social insurance
contributions

Pensions as deferred income
scenario: contributory public
pensions (or the nonsubsidized
component) are treated as part of
market income and social
insurance contributions are
considered not taxes, but lifetime
(forced) savings.
Pensions as pure government
transfer scenario: contributory
pensions are treated as government transfers; pension contributions are considered taxes.
Employers’ contributions are
assumed to fall entirely on
employees.

Employer contributions to
social insurance

Consumption taxes and
subsidies
In-k ind transfers (education, healthcare)
Allocation methods

Economic incidence instead
of statutory (for example
unreported earnings, tax
evasion, non-take-up of
means-tested benefits)
Behavioral effects

Included and are assumed to be
shifted forward to consumers.
Included.
Direct identification. If information is not directly available in
microdata, then other methods
such as those described in this
chapter.
Included whenever possible.

Not explicitly modeled, but the
incidence exercise acknowledges
their existence, especially
regarding the treatment of
pensions: the counterfactual
market income in the case of
contributory pensions is not zero
income for the pensioner, but is
the private savings alternative; for
consumption taxes, it relies on
effective rates and not statutory
ones; and, so on.

EUROMOD’s baseline
simulations
All public pensions are
treated as government
transfers; contributions
are treated as a tax and
deducted from gross
market income.

Employers’ contributions
are not shifted to employees and not considered in
the analysis, although
they are simulated.
Not included in general.
Not included in general.
Simulation. The information is taken directly
from the data only if full
or at least partial simulation is impossible due to
data constraints.
Included whenever
possible, but can be
switched off.
Not explicitly modeled
but are acknowledged.
For instance, the model
computes MTRs (Marginal Tax Rates).

(continued)
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Table 6B-1

(continued)

Assumptions

CEQ

General equilibrium effects
Dynamic effects
How the policy impact is
calculated
Equivalence scale

Not included.
Not included.
Mainly average incidence; a few
cases with marginal incidence.
Per capita income in baseline
scenario but some teams use
equivalence scales as well.

EUROMOD’s baseline
simulations
Not included.
Not included.
Marginal incidence.
Equivalized income
(the modified OECD
equivalence scale).

In the baseline EUROMOD simulations (for example, Macovec and Tammik
[2017]) the disposable income is calculated as the sum of original income (gross earnings, private pensions, income from capital, private transfers, in-k ind income) and
governmental transfers (public pensions, non-means-tested benefits, and means-tested
benefits) minus direct taxes (income tax, property taxes) and social insurance contributions (SIC) paid by employees and the self-employed (employers’ SIC are simulated
but they are not shifted to the employees). It is important to stress, however, that
EUROMOD is very flexible and that a user can create a new scenario in which income
concepts can be adjusted according to his or her research needs.
Being a static microsimulation model, EUROMOD is intended primarily for
the assessment of the first-round effects of changes in taxes and benefits on income
distribution. Under certain conditions (namely, if the reform is causing “marginal”
changes in the budget constraint faced by agents, and all agents are optimizing
u nder their sole budget constraint), the output of the static model might be a good
approximation of a final policy effect.84 In addition to this, several studies have used
EUROMOD as a platform for the analysis of behavioral changes, following the implementation of a policy reform, in particu lar changes in work incentives and in
labor supply.85
Table 6B-1 summarizes the main differences in assumptions applied by CEQ and
EUROMOD’s baseline simulations.

Bourguignon and Spadaro (2006).
See Immervoll and o
 thers (2007); Bargain and o
 thers (2013); Bargain, Orsini, and Peichl
(2014); Immervoll and o
 thers (2004); Immervoll and O’Donoghue (2002); Jara and Tumino
(2013).
84
85
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Appendix 6C

LATAX: A Multi-Country Flexible Tax
Microsimulation Model
Laura Abramovsky and David Phillips

L

ATAX is a multi-country flexible microsimulation model developed by researchers from the Institute for Fiscal Studies (IFS) for the analysis of VAT,
excise duties, income tax, and social security contributions, as well as (non-
means-tested) price subsidies and (means-tested) cash benefits using a representative
cross-section of households from a household survey.86 It can quantify the revenue and
distributional impact of tax reforms u
 nder both the assumption that individuals do
not change their behavior as a consequence of changes in taxes and the assumption
that individuals react to t hese changes along specific margins. In particular, it has a
built-in demand system that can estimate households’ consumer spending responses
to indirect tax changes; it can also vary the assumptions about the extent to which individuals change their labor supply and the extent to which firms change their final
pricing and compensation strategy when taxes change. This allows the sensitivity testing of results to varying behavioral assumptions, helping better inform the policymaking process.
So far, LATAX has been used to assess reforms in Mexico, El Salvador, and
Colombia. It is designed to allow researchers with a basic understanding of the statistical software Stata (in which LATAX is written) but limited previous experience of
microsimulation modeling to adapt it for use in other countries with similar tax and
transfer systems. It is designed to be user-friendly, with a separation of the core code,
which simulates the tax system, from the main interface module, where the user sets
simulation options, file names, directories, and so on, and parameter modules, where
the user sets the tax and transfer rates and rules he or she wishes to model. LATAX
produces individual and household level data on incomes, expenditures, tax payments and transfer receipts, and summary revenue and distributional tables (such as
gains and losses by deciles of the income or expenditure distribution).
LATAX is available for download from the website of the Insitute for Fiscal Studies, with an accompanying instruction manual.87 Please also see the background
papers explaining the application of the model to Mexico88 and El Salvador.89
For more information, please see Abramovsky and Phillips (2015).
See Abramovsky and Phillips (2015).
88
Abramovsky and o
 thers (2011).
89
Abramovsky, Attanasio, and Phillips (2012).
86
87
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Appendix 6D

Correcting for Underestimating
Number of Beneficiaries
The code below to correct for underestimating the number of beneficiaries can also be
downloaded from https://github.com/skhiggins/CEQStataPackage/blob/master/hand
book_code/correct_underestimate.do.
* SAMPLE STATA CODE TO ADJUST FOR UNDERESTIMATION OF
// BENEFICIARIES
* (Example uses numbers for Bolsa Familia in Brazil)
* Code adapted from code for Souza, Osorio, Soares (2011),
// provided by Sergei Soares
* preliminaries
scalar S = 7320188 // number of beneficiary 
house
holds
// according to survey
scalar N = 12370915 // number of beneficiary 
house
holds
// according to national accounts
scalar H = N—S
scalar prop = H/S // proportion of beneficiaries who reported
// that needs to be randomly sampled and
// matched to non-
reporters
gen transfer1 _ h _ rep = transfer1 _ h
// transfer1 _ h is a variable with the benefit accruing
// to the 
house
hold, and equals that value for all
// members of the 
house
hold, not just the member that
// directly received the benefit
* if dataset is individuals, collapse to 
house
holds:
tempfile original
save `original’, replace
drop if head ! = 1 // where head==1 denotes 
house
hold head
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// note other 
house
hold vars such as dummy for existence
// of c
hildren in 
house
hold must have already been
// constructed
* matching
assert !missing(transfer1 _ h)
generate beneficiary = (transfer1 _ h > 0)
probit beneficiary lny nmemb child age i.race i.state ///
urban car [pw=s _ weight] if incl==1
predict phat if incl==1, p
table beneficiary, c(mean phat p10 phat p25 phat p75 ///

phat p90 phat)
// the line above checks distribution of predicted
// probabilities;
// the researcher should look at its results
set seed 48490251

// can be any number; set seed so random
// sampling of beneficiary HHs 
doesn’t
// change upon re-
running do file
// Randomly sample from beneficiaries the
// proportion we need to impute
// (then we 
will match them with most
// similar non-
beneficiaries)

gen selec=(runiform()<=prop) if beneficiary==1 & phat!=.
tempfile households
save `house
holds’, replace
keep if selec==1 | (beneficiary==0 & phat!=.)
// selec==1 are randomly sampled beneficiaries;
// (beneficiary==0 & phat!=.) are the “donor pool” of
// non-
beneficiaries from which we 
will select
// 
house
holds to impute benefits to
keep hh _ code selec beneficiary phat transfer1 _ h*
gsort —beneficiary —phat
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gen simben=(selec!=.)
gen n=.
count if beneficiary==1
forvalues i=1/`r(N)’ { // For each of the randomly selected
// beneficiary 
house
holds
quietly {
// Calculate difference between predicted probability
// of receiving program between each non-
beneficiary
// 
house
hold and the `i’th beneficiary 
house
hold
gen double abs = abs(phat-
phat[`i’]) if simben==0
// Then select the closest non-
beneficiary h
ouse
hold
// and impute benefits (replace simben = 1)
summarize abs
replace simben = 1 if abs==r(min)
replace n = `i’ if abs==r(min) // n tells you which
// 
house
hold
// they matched with
// Then give them the same transfer as the matched
// 
house
hold
replace transfer1 _ h = transfer1 _ h[`i’] if abs==r(min)
drop abs
}
}
keep if simben==1 & beneficiary==0 // only keep new imputed
// beneficiaries;
// we 
will merge them back in to original data set
rename transfer1 _ h transfer1 _ h _ imp // to be clear it is the

// imputed value for t
hese
// 
house
holds
keep hh _ code transfer1 _ h _ imp simben
tempfile imputed
save `imputed’, replace
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// Now return to original data set to merge in transfer
// values for “imputed beneficiaries”
use `households’,
clear
sort hh _ code
merge hh _ code using `imputed’
drop _ merge
// Imputation flag:
generate transfer1 _ is _ imputed = (transfer1 _ h==0 & ///
simben==1 & beneficiary==0)
// Replace the transfer value (of 0) with the simulated
// value for 
those 
house
holds:
replace transfer1 _ h = transfer1 _ h _ imp ///
if transfer1 _ is _ imputed==1
keep hh _ code transfer1 _ h*
save `house
holds’, replace
use `original’, clear
drop transfer1 _ h
merge m:1 hh _ code using `house
holds’
drop _ merge
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Appendix 6E

Definition of Househ old: Sensitivity Tests

T

able 6E-1, provided by the Centro de Estudios Distributivos Laborales y
Sociales at Universidad Nacional de La Plata (CEDLAS), shows that poverty
and inequality results are not very sensitive to the definition of the h
 ousehold
(the choice of whether to exclude renters, domestic servants, and their families; to include them as separate h
 ouseholds; or to include them as part of the main household).

Observations (individuals)

Members

Average household income

Poverty $US2.50
(per day; 2005 PPP)

Poverty $US4.00
(per day; 2005 PPP)

Gini

Argentina 2011
SEDLAC
Alternative 1
Alternative 2

34,298
34,298
34,359

110,785
110,850
110,850

3.163
3.164
3.158

2,340.13
2,337.96
2,340.21

7,391.39
7,400.84
7,391.13

4.7
4.7
4.7

10.8
10.9
10.8

0.423
0.423
0.422

Brazil 2011
SEDLAC
Alternative 1
Alternative 2

117,796
117,796
118,453

346,021
346,797
346,807

3.024
3.031
3.015

824.16
824.53
824.56

2,487.60
2,494.24
2,481.36

12.6
12.6
12.6

24.5
24.4
24.4

0.527
0.527
0.527

Mexico 2010
SEDLAC
Alternative 1
Alternative 2

27,665
27,665
27,771

104,493
104,633
104,585

3.873
3.878
3.862

2,720.75
2,717.32
2,724.90

10,525.58
10,525.58
10,523.00

12.5
12.5
12.5

28.0
28.0
28.0

0.474
0.473
0.474

Average household
per capita income

Households

 able 6E-1
T
Poverty and Inequality with Different Household Definitions

Source: Centro de Estudios Distributivos Laborales y Sociales at Universidad Nacional de La Plata (2014)
Alternative 1: including domestic servants, their families and renters as h
 ousehold members of the main h
 ousehold.
Alternative 2: domestic servants, their families, or renters as separate h
 ouseholds.
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Appendix 6F

Comparing Methods to Estimate the Value of
Public Health Spending to Its Beneficiaries
Jeremy Barofsky and Stephen D. Younger

T

his appendix describes four general approaches to valuing the in-k ind benefits from public health spending: the average cost approach described in the
text of this chapter; willingness-to-pay; health outcomes; and financial risk
reduction. Each has advantages and disadvantages, which we highlight. The exercise
is complicated by the fact that government health spending is used for a wide variety
of health services, including consultations to diagnose medical problems; treatments
to address them; information about preventing health problems; medical interventions to prevent health problems; and public health activities like vector control.
Moreover, the mere existence of publicly provided health services, funded by general
taxation or social insurance contributions, distributes the financial burden of health
shocks across the population and so generates insurance value.
In theory, each of the four approaches could treat most or all of t hese services. In
practice, the limitations of the data typically available to an applied researcher mean
that each method deals with only some of the services, and it does so with varying
degrees of theoretical plausibility and requires more or less sophisticated statistical
methods.

1 Average Cost
The average cost approach is by far the most common in benefit incidence analyses
and is described in detail in the text of this chapter. We treat the actual use and the
insurance value approach to the average cost method separately.

1.1 Average Cost and Actual Use
The first and most common approach assumes that the value to the recipient of an in-
kind health service provided by government is equal to its cost of provision. This variant assigns benefits to a ctual users of publicly funded health services and nothing to
those who do not use them.
The strength of the average cost approach is its ease of implementation. Almost
all countries have survey data describing respondents’ use of health services, distinguish public from private provision, and have the budgetary information required to
calculate spending per patient.
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A second strength, in theory, is that this approach can capture the variation in the
cost of many different publicly funded health services, thus, for example, assigning
large benefits to those having open heart surgery, and small ones to those having a
cough diagnosed. In practice, though, most surveys do not ask for much detail on the
type of healthcare a respondent received, thereby limiting our ability to get such fine
variation. In addition, administrative data often do not include sufficient detail to calculate spending per patient by type of care. In practice, most incidence analyses look
only at broad aggregates of services such as inpatient versus outpatient, perhaps broken out by the type of provider.
The main weakness of the average cost approach is that t here is no reason to suppose that the value of publicly provided healthcare to its beneficiaries is similar to
what government spends to provide it. Revealed preference tells us only that the ser
vice is worth more to the recipient than any co-pay or user fee she must make, which
might be zero. Governments can spend money inefficiently and corruptly or provide
low quality care, thereby increasing the cost of provision to greater than its value to
recipients, and beneficiaries will still use the service because they pay less than the full
cost. On the other hand, many healthcare services have the unusual characteristic
that the marginal benefit of the first unit is high while that of the second is low or zero.
A first consultation to diagnose a sinus infection is valuable; a second is worth much
less. The same is true for vaccinations, many surgeries, and infectious disease treatments. So the value to the beneficiary of the first and only health service consumed
can be greater than its cost, but she w
 ill not demand a second unit of the same service.
In such instances, the average cost approach w
 ill underestimate recipients’ benefits.
An extension of this criticism is that the average cost method assumes that all
beneficiaries of the same aggregated service value it equally. But clearly one’s circumstances m
 atter. Crucially for an incidence analysis, one of t hose circumstances is income. In addition, the quality of care at different facilities may vary substantially,
something the average cost approach ignores.

1.2 Average Cost and Insurance Value
The insurance value method is even easier to implement. It requires information on
total health spending from the budget and the total number of eligible citizens in the
country. For public health providers, that is usually the entire population. For social
insurance systems, it is usually only t hose who contribute to the system and perhaps
their families. In the survey data used for CEQ Assessments, we need an indicator of
only who is eligible to benefit from that spending, and not even that, if it is the entire
population.
In addition to its simplicity, this method has the potential advantage of including
all public spending on health, not just that associated with care offered to identifiable
beneficiaries, though in practice public goods like vector control, clean w
 ater, and
sanitation are usually ignored. And implicitly it takes into account variation in need

06-3220-4-ch06.indd 296

9/19/18 12:53 PM

A ll o c atin g T a x e s an d T rans f e rs

297

for health services: when the a ctual use approach increases a beneficiary’s Final Income by the value of the healthcare received, it ignores the fact that the health prob
lem necessitating the healthcare may have lowered the beneficiary’s welfare, i.e., that
she had greater need. The insurance value approach avoids this problem by allocating
spending equally across eligible individuals.
Beyond the limitations discussed in the previous section, all of which apply h
 ere,
an important disadvantage of the insurance value approach is its assumption that all
eligible people have equal access to publicly funded healthcare.90 In many countries,
rural populations are both poorer and have a more difficult time accessing health ser
vices concentrated in cities. Even if de jure they have an equal right to publicly funded
health services, de facto they have less access. In such situations, the insurance value
approach w
 ill overestimate the equality of healthcare benefits.

2 Willingness to Pay
In economic theory, a monetary measure of the value of a price change to a consumer
is the amount of money she would have to give or take to leave her utility equal to its
level before the price change. This is the compensating variation (CV), and for a decrease in price, the CV measures how much the user is “willing to pay” for that decrease. If we view publicly funded health services as a price change from their cost of
provision to what the user actually pays, then the CV of that price change is an effective measure of its value to users. Compensating variations can be derived from demand functions, so if we can estimate the demand for the healthcare services that
government pays for, we can derive a valid monetary value for that service.
This approach has an important advantage over the average cost of provision insofar as it anchors the estimate of the value of care in consumers’ preferences and be
havior. In addition, because the demand estimates can be conditional on consumers’
characteristics, the value we estimate can vary across the population according to
those characteristics, including income and need for health services. But as with all
the approaches, willingness to pay has limitations.
Conceptually, this approach is applicable only to services that are private goods
because we must observe consumer choice to make this estimate. Practically, using
survey data to estimate the demand for healthcare services is an order of magnitude
more effort than that of the average cost approaches. There certainly are studies that
estimate the demand for healthcare services with the single cross-section of data used
for a CEQ Assessment, but t hose surveys typically have extra information on the quality of services, usually from a separate survey of healthcare facilities to which the

Indeed, the main concern of many early health incidence studies was to identify lack of access.
This is probably why most incidence studies using the average cost approach employ the actual
use variation.

90
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 ousehold survey respondents have access.91 Because price and quality are correlated,
h
we need good controls for quality to keep it from confounding the estimate of the
price’s effect on demand. Indeed, a skeptical econometrician could easily cast doubt
on w
 hether this approach can successfully estimate (“identify”) the demand elasticity.
In addition, as in the average cost approach, while it is theoretically possible to estimate willingness to pay for many different publicly funded health services, in practice
we are forced to aggregate t hose services into a few groups, which we assume have the
same value. A final criticism of this method is that if t here is high income elasticity for
healthcare, willingness to pay values health services lower for the poor, who are less
able to pay, than the non-poor.

3 Health Outcomes
All of the methods discussed above estimate the value of publicly funded healthcare
with information on spending by government and/or healthcare consumers, but the
real value of publicly funded healthcare services is in the improved health outcomes
they produce. Of course, a rational consumer’s willingness to pay for healthcare should
be closely related to the value of that care’s outcomes, but given the limits to consumer
sovereignty in healthcare generally, and particularly in low-income settings, many of
the rational model’s assumptions do not hold. Low-income households experience liquidity constraints that impede decision-making92 and lack information, or the education to process information, on the returns to healthcare. The limited studies in the
developing world that measure willingness to pay find values lower by several o
 rders
of magnitude, than estimates in high-income countries.93 This contradiction between
high health burdens (and therefore returns) and low willingness to pay challenges the
rational model.
The health outcomes approach begins with an estimate of the effect of healthcare
spending on mortality. This estimate must come from a source other than the h
 ousehold
survey used for CEQ Assessments,94 typically a medical or epidemiological study
whose main purpose is to identify that effect. Since this is a major undertaking, a CEQ
Assessment must find such estimates in secondary sources. Study results from one nation could be transferred to another, particularly if the two countries share similar
socioeconomic, environmental, and disease transmission characteristics. Another
option is the Spectrum system of policy models that allows researchers and policy-

Gertler and van der Gaag (1990) is the seminal application in developing countries.
Mani and others (2013).
93
Kremer and o
 thers (2011).
94
Income/expenditure or living standards surveys do not usually ask about mortality, and even
when they do, they do not ask about healthcare the deceased may or may not have received.
91

92
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makers to estimate the impact of health interventions on mortality for HIV, malaria,
a series of childhood diseases, and cardiovascular conditions.95
With t hese mortality estimates in hand, we then calculate the monetary value of
the estimated reduction in mortality using the literature on the value of a statistical
 eople who systematically and
life (VSL).96 That literature examines the behavior of p
voluntarily increase their mortality risk by, say, pursuing an occupation like policing
or coal mining, and the additional income they earn for accepting that risk. That additional pay divided by the increased mortality risk gives an estimate of the VSL,
which can be understood as the sum of what a cohort would pay for risk reductions
that equal one statistical life.
While most survey data used for a CEQ Assessment are sufficient to estimate
simple wage equations with variables to indicate the premium for risky professions,
they do not have sufficient data to estimate the mortality probabilities associated with
those professions, so h
 ere, too, the health outcomes approach needs secondary sources.
The literature estimates that VSL varies substantially with a country’s GDP per capita.
Hammitt and Robinson (2011) indicate that a reasonable value for a mortality risk reduction of 0.01 percent at age thirty-five is 1.8 percent of annual GDP per capita. This
value is then adjusted for remaining life expectancy to give greater values for a child’s
life saved. VSL has been used to monetize the value of changes in mortality across
countries in the developing world.97
The most important advantage of the health outcomes approach is the way it deals
with health expenditures that have extremely high rates of return in terms of improved health.98 By estimating an expenditure’s benefit rather than the cost to provide
it, the health outcomes approach more accurately estimates the impact of health spending and its incidence. This is especially true for spending on public goods, which this
method can handle—another advantage.
A disadvantage of this approach is the need for secondary sources to estimate the
effect of healthcare services on mortality and the value of a statistical life. If these are
not available locally, we may have to import results from other countries with the
consequent decrease in credibility.
A second disadvantage of the health outcomes approach is that it may be able to
capture the value of only bits and pieces of healthcare spending—those parts for
which we can find a secondary source that estimates their impact on mortality. This
might be overcome by estimating the effect of all healthcare spending (and similarly,
all spending on public goods affecting health) with data that vary over time.99 Alternatively, for systems like social insurance that do not have universal eligibility, we
Avenir Health (2014).
Viscusi and Aldy (2003).
97
Jamison and o
 thers (2013).
98
Incidence analyses usually ignore positive (or negative) rates of return to public spending.
99
For example, many countries have Demographic and Health Surveys spanning three decades.
95

96
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might estimate the effect of all social insurance health spending by comparing the
mortality outcomes of those in and out of the system at a single point in time. But this
approach cannot work for services with universal access. As with the willingness to
pay approach, these efforts are an order of magnitude more demanding than the average cost approach.

4 Financial Risk Protection
All public spending on health provides insurance to eligible beneficiaries. This is obvious in the case of social insurance schemes, but is equally true of generally provided
health services available to all. Both tax everyone and provide benefits to those who
draw unfortunate outcomes (fall ill). Since most p
 eople are risk averse, this insurance
has value to them over and above the cost of providing the health services or the value
of their health outcomes. As such, this approach identifies an additional benefit of
public health spending to be added to any of the previous approaches.
To calculate the benefit of financial risk protection, we first estimate what a person’s risk of spending on healthcare would be in the absence of public provision, and
then subtract that spending from her actual income to get a distribution of her net
income. In countries where only part of the population has access to publicly funded
healthcare (as in a social insurance system), we can estimate this difference by comparing the health spending of t hose inside and outside the system, usually using the
same survey data used for the CEQ Assessment. Another option is to examine changes
in access to publicly funded health services over time to see how they change the distribution of private health spending.
We then use a stylized risk-averse utility function to evaluate the gain in utility
from reduced risk attributable to government health insurance.100 This is calculated
by comparing the distribution of h
 ousehold health spending against the counterfactual distribution without coverage. The value of risk reduction is calculated using the
change in a h
 ousehold’s risk premium with and without coverage. The risk premium
represents the quantity of money a risk-averse h
 ousehold would be willing to pay to
completely insure against a given set of health shocks. For greater health risks and
higher levels of risk aversion, the value of financial risk protection increases.
Because this approach does not need to be traded off against the others, the only
consideration in using this method is whether the additional effort required to estimate h
 ouseholds’ counterfactual health spending is worthwhile.

100
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Appendix 6G

The CEQ Master Workbook: Contents
Table 6G-1
Sheet B1 of CEQ Master Workbook: General Survey Information
Country:
Year:
Survey information
Survey name
Acronym
Year
Link to microdata
Observations
Coverage (for example, national or urban only)
Representative at
Nonresponse rate
Data on income and consumption
Does the survey contain both income and
consumption data?
Consumption or income based analysis?
Which of the following income components are included
in the survey?
 abor income: wages, salary, self-employment income,
L
commission, tips, vacation pay, overtime bonuses,
fringe benefits
Business income: non-farm and farm income
Retirement income
Corporate income: interest, dividends
Gross property income
(continued)
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Table 6G-1

(continued)

Contributory old-age pensions, survivor’s benefits,
disability
Private pensions
Remittances
Alimony received
Child support received
Other private transfers
Are both payments in cash and payments in kind
accounted for in the survey?
Are the total amounts of national income coming from
each of the above sources available in national accounts
or administrative data?
What is the recall period for consumption?
Does the survey’s consumption data include a question
about how each good was obtained, with one of the
options being produced for own consumption?
If not, is t here a question about the value of goods
produced for own consumption?
If not, how will auto-consumption be estimated?
Does the survey include a question for home o
 wners
about the estimated rental value of their home such as “If
you w
 ere renting out this home, how much would you
charge?” or “If you were renting this home, how much
would you expect to pay?”
If so, please comment on the reliability of these estimates.
If not, does the survey ask renters how much they pay in
rent per month? If so, what other variables could be used in
a regression to predict rental values for owner occupiers?
Definition of household
Unit of analysis (individuals/households)
Treatment of missing or zero Incomes
Treatment of top coding
302
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Treatment of outliers and extreme values
Are corrections made for under-reporting/under-
sampling for top incomes? Explain.
Are there adjustments made for Adult Equivalence or
Economies of Scale within h
 ouseholds? If yes, describe
the scale used.
Are there adjustments made for spatial prices? If yes,
describe the adjustments.
Are the income variables expressed in annual terms?
Describe the main assumptions that are used to annualize.
Subsidized pensions
Contributory pensions programs included:
Portion of pensions that are subsidized:
Source of estimations:
Direct taxes and contributions
Are wages and salaries reported gross of tax or net of tax?
Is revenue collection carried out primarily by the federal/
central government, or are state/provincial and municipal
taxes important in the assessed country as well?
What direct taxes exist in the assessed country? Potential
direct taxes include:
Individual income taxes paid by employee
Individual income taxes paid by employer
Payroll taxes
Corporate income taxes
Property taxes
Others
Which of the above direct taxes are included in the survey?
Of t hose that are not, which can be inferred/imputed/
simulated? See the methods described in chapter 6 in this
Handbook. Which method will be used?
(continued)
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Table 6G-1

(continued)

How prevalent is informality and tax evasion in the
assessed country? For the direct taxes that are not taken
from the survey, what questions in the survey can be
used to help identify which workers most likely worked
in the informal sector or evaded direct taxes?
Are total amounts of revenue collected from each of
these taxes available in national accounts or administrative data?
How is taxable income defined?
Do t hese totals include revenues at the federal/central
government level only, or at the state/provincial and
municipal levels as well?
What public contributions exist in the assessed country?
Potential contributions include:
Contributions to the contributory pension system
Contributions to the contributory public health
insurance system
Contributions to publicly run unemployment insurance systems, e tc.
Other contributions
Which of the above contributions are included in the
survey?
If included in the survey, are contributions to the
contributory pension system contained in a separate
question from the other types of contributions?
Are social contributions paid by employers included?
Of t hose that are not included, which can be inferred/
imputed/simulated? See the methods described in chapter 6 in this Handbook. Which method will be used?
Are total amounts collected from each of t hese contributions available in national accounts or administrative
data?
Is alternate assumption used regarding compliance/
evasion on social security contributions?
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Direct transfers
Do the following direct transfers exist in the assessed
country?
Non-contributory pension programs
Conditional cash transfer programs
Unconditional cash transfer/minimum income
programs
Unemployment benefits
Cash transfers to farmers
Publicly funded scholarships
Other government cash transfers/welfare assistance
programs
Food transfers
School lunch programs
Other food/nutrition programs
Which of the above direct transfers are included in the
survey?
Of t hose that are not included in the survey, which can be
inferred/imputed/simulated? See the methods in Higgins
and Lustig (2018). Which method w
 ill be used?
Are total benefits paid by the program (not total spending including administrative costs) available in national
accounts or administrative data?
If not, is total spending (including administrative costs)
available in national accounts or administrative data?
Are estimates of the size of administrative costs of the
program available, either from the government or from
secondary sources?
Are cash transfer programs administered mainly by the
federal/central government, or are cash transfers at the
state/provincial and municipal levels important as well?
Are some methods to correct for under-/over-estimation
of beneficiaries of direct transfers applied? If yes, explain.
(continued)
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Table 6G-1

(continued)
Indirect subsidies

Which of the following consumption items are subsidized (for at least a subset of the population) in the
assessed country:
Fuel: gasoline, diesel, natural gas
Electricity
Water
Food
Communication
Transportation
Manufacturing
Farming inputs
Interest rates for farmers
Other agricultural subsidies
For each of the subsidies in the assessed country, who is
eligible to receive the subsidy?
Is the total spent on each of these subsidies available in
national accounts or administrative data?
Does the survey contain the consumption data necessary
to impute recipients of the subsidy and how much they
received?
If fuel subsidies are important, is there an input-output
matrix available for the assessed country?
If utility (water, electricity, communication, transport)
subsidies are important, are the tariff structures available?
If not, is it possible to impute/simulate the benefit in
some other way?
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Indirect taxes
Is the total amount collected from indirect taxes available in national accounts or administrative data?
How prevalent is evasion of indirect taxes in the country?
How does evasion of indirect taxes differ between rural
and urban areas?
Does the survey include consumption data to impute
indirect taxes?
If so, does each item consumed include a question about
the place of purchase (for example, supermarket, farmer’s
market, flea market, e tc.)?
If each item does not include a question about place of
purchase, is there a general question about the place
where the individual/household normally shops?
If neither of t hese is available, how will evasion be
incorporated into the analysis?
If not, is a secondary source that has estimated the
incidence of indirect taxes, for example, by market or
disposable income decile, available?
If a secondary source is used to estimate incidence of
indirect taxes, explain which methodology is adopted.
Does the assessed country have a recent input-output
table? Provide year.
If the answer to the question above was yes, provide
source and link if available.
Are there estimates made for tax expenditures?
In-k ind education
Does the government provide f ree public education in
the country?
Are there user fees (direct or indirect in the form of
required uniforms and school supplies)?
Does partially subsidized education exist in the
assessed country?
Does free or partially subsidized pre-school exist in the
assessed country?
307
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Table 6G-1

(continued)

Does free or partially subsidized tertiary education exist
in the assessed country?
For t hose attending school, does the survey include a
question specifying what type of school they attend
(public, partially subsidized, private)?
Is the amount of public spending per student available?
Can this data be disaggregated by education level
(pre-school, primary, lower secondary, upper secondary,
tertiary)?
Can this data be disaggregated by sub-national regions
for which the survey is representative (for example,
spending per student by level in each state, where the
survey is representative at the state level)?
In-k ind health
Does the government provide f ree public health services
in the country?
Are there user fees?
Who is eligible to receive services?
What services are covered?
Do certain facilities offer health services that are partially subsidized by the government?
Does a public health insurance scheme exist in the
country?
If so, explain how the scheme operates.
Does the survey include questions about the use of public
health services? Specifically:
What type of service was received?
What type of facilit y provided the service (free/fully
public, partially subsidized, private)?
How many visits w
 ere made during the recall period?
Did the patient pay any expenses out of pocket, and if so
how much?
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What is the recall period for the use of health facilities?
Is the amount of public spending on health services
available?
Can spending on fully public facilities and partially
subsidized facilities be distinguished (where applicable)?
Can spending be disaggregated by type of service
received (for example, primary care, in-patient care, and
preventative care)?
Can spending be disaggregated by sub-national regions
for which the survey is representative (for example,
spending by level in each state, where the survey is
representative at the state level)?
Is the amount of user fees collected from public health
facilities available?
Is there a question on the survey indicating who is
covered by the public health insurance scheme?
If a secondary source is used to estimate incidence of
health spending, explain which methodology is adopted.
Housing subsidies
Does the government subsidize housing?
Who is eligible to receive government-subsidized
housing?
Is the total spent on each of subsidized housing available
in national accounts or administrative data?
Does the survey include a question on who receives
housing subsidies?
If not, is it possible to impute/simulate the benefit? See
the methods described in chapter 6 in this Handbook.
Other information
Location (urban/rural)
Data on race and ethnicity
Is the year of the survey the same as that of the analysis?
If not, please explain the method that is used to overcome this situation.
309
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 able 6G-2
T
Sheet B2 of CEQ Master Workbook: Survey Questions and Variable Names

Income

Components

Market
income

Gross Labor income
Wages and salary
Corporate income
Employer contributions to social
security
Gross property
income
Private transfers
Private pensions
Other
Remittances
Alimony payments
Imputed rent from
owner-occupied
housing
Consumption of
own production
add additional rows
as necessary

Market
income +
pensions

Old-age contributory
pensions

Name of
variable
in data set

Includes

Survey
question

Survey
recall
period

Notes

Contributions to
social security for
old-age Pensions
Employer contributions to social
security for
old-age pensions
Employee contributions to social
security for
old-age pensions
Self-employed
contributions to
social security for
old-age pensions
add additional rows
as necessary
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Income

Components

Net market
income

Direct taxes
Income tax
Other direct taxes
Contributions to
social security for
health

Name of
variable
in data set

Includes

Survey
question

Survey
recall
period

Notes

Employer contributions to social
security for health
Employee contributions to social
security for health
Self-employed
contributions to
social security for
health
Contributions to
social security for
Other Contributory
Programs (such as
unemployment
insurance)
Employer contributions to social
security for other
contributory
programs (such as
unemployment
insurance)
Employee contributions to social
security for other
contributory
programs (such as
unemployment
insurance)
Self-employed
contributions to
social security for
other contributory
programs (such as
unemployment
insurance)
add additional rows
as necessary
(continued)

06-3220-4-ch06.indd 311

9/19/18 12:53 PM

Table 6G-2

(continued)

Income

Components

Disposable
income

Direct cash
transfers
Non-contributory
pensions
Conditional cash
transfers
Scholarships
add additional rows
as necessary

Consumable
income

Indirect subsidies

Final
income

In-k ind transfers
Education
Pre-school
Primary
Secondary
Other types of
education
Tertiary
Health
Primary care
Hospitalization
School meals
and
transportation

Name of
variable
in data set

Includes

Survey
question

Survey
recall
period

Notes

Indirect taxes
Sales tax
add additional rows
as necessary

 hildren’s
C
centers
Assistance to
vulnerable
groups
Other social
services
In-k ind taxes
Co-payments
User fees
add additional rows
as necessary
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Table 6G-3
Sheet B3 of CEQ Master Workbook: General Government Budget and Fiscal Totals Included in Analysis
Name of country

Year of budget data:

Currency amounts
in administrative
accounts (other
wise specified)

Total
(% of
GDP)

Included in
analysis
(yes/no)

Total included
in analysis from
administrative
accounts

Total included
in analysis from
administrative
accounts
(% of GDP)

Government revenue and spending
(specify currency and units:
for example, in thousands, in millions, e tc.)

313
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Total revenue and grants
Revenue
  Tax revenue
   Direct taxes of which
    Personal income tax
    Corporate income tax
    Payroll tax
    Taxes on property
Total Contributions to Social Insurance of which
 Total Contributions to social security for old-age
pensions of which
  Employee
  Employer
  Self-employed
 Total Contributions to social security for
health of which
  Employee
  Employer
  Self-employed
(continued)
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Table 6G-3

(continued)
Name of country

Year of budget data:

314

 Total Contributions to social security for other
contributory programs (such as unemployment)
of which
  Employee
  Employer
  Self-employed
   Indirect taxes of which
    VAT
    Sales tax
    Excise taxes
    Customs duties
    Taxes on exports
    Other indirect taxes
  Nontax revenue
  Other taxes
Grants
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Total expenditure
Defense spending
Social spending
  Social protection
   Social assistance of which
    
Conditional or unconditional cash
transfers

Currency amounts
in administrative
accounts (other
wise specified)

Total
(% of
GDP)

Included in
analysis
(yes/no)

Total Included
in analysis from
administrative
accounts

Total included
in analysis from
administrative
accounts
(% of GDP)
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Noncontributory pensions
    
Near cash transfers
(food, school uniforms, etc.)
    Other
    social insurance of which
    Old-
age pensions
  Education of which
    Pre-
school
    Primary
    Secondary
    
Post-
secondary non-
tertiary
    Tertiary
  Health of which
    Contributory
    Noncontributory
   Housing & urban of which
    Housing
   Other social spending
Subsidies of which
  Energy of which
   Electricity
   Fuel
  Food
   On inputs for agriculture
(continued)
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Table 6G-3

(continued)
Name of country

Year of budget data:

316

Infrastructure of which
  Water & sanitation
  Rural roads
Grants
Other nonsocial spending
Fiscal balance and government debt by IMF
functional classification
 Primary fiscal balance, including grants
 Primary fiscal balance, excluding grants
 Gross domestic government debt
 Balance of social security administration total
and for old-age pensions separately (show deficit
with a negative sign)

Currency amounts
in administrative
accounts (other
wise specified)

Total
(% of
GDP)

Included in
analysis
(yes/no)

Total Included
in analysis from
administrative
accounts

Total included
in analysis from
administrative
accounts
(% of GDP)

9/19/18 12:53 PM

Table 6G-4
Sheets B4–B12 of CEQ Master Workbook: Description of Fiscal System
Sheet name

Contents

B4. Tax system

Describe the tax system in the assessed country and
specify which taxes are included in the analysis; for
each item, indicate complete reference (including
specific page numbers and/or weblink with date of use).
Describe the portions of the contributory pensions
system that are treated as part of market income in
the contributory pensions as deferred income scenario and in the contributory pensions as partial
deferred scenario.
Fill in the given table requesting information on
program name, type of program, w
 hether the program is taxable, target population, number of beneficiaries (year of survey), year of first implementation,
budget (year of survey and local currency per year),
targeting mechanism, and estimated impact. For each
item, indicate complete reference (including specific
page numbers and/or weblink with date of use).
Provide a brief description of all near cash transfer
programs such as food rations, school uniforms,
school feeding programs, and so on. For each item,
put complete reference (including specific page
numbers and/or weblink with date of use).
Describe the price subsidies in the assessed country
and specify which ones are included in the analysis;
for each item, indicate complete reference (including
specific page numbers and/or weblink with date of use).
Describe the public education system. For each item,
put complete reference (including specific page
numbers and/or weblink with date of use).
Describe the public health system. For each item, put
complete reference (including specific page numbers
and/or weblink with date of use).
Describe other in-k ind transfers such as housing,
urban infrastructure, etc. For each item, put complete
reference (including specific page numbers and/or
weblink with date of use). Note that we consider food
assistance programs as a direct transfer rather than
an in-k ind transfer.
Provide any additional country-specific information
that is relevant or that is requested.

B5. Pension system

B6. Cash transfer programs

B7. Near cash transfers

B8. Subsidies

B9. Education system
B10. Health system
B11. Housing subsidies

B12. Other country-specific
additional information

317
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Market income

Earned and unearned incomes of all
possible sources and excluding
government transfers

Gifts, proceeds from sale of durables

Alimony

Auto-consumption

Imputed rent for owner occupied
housing

Other (add more rows if needed)
Total population (e.g., tax payers,
beneficiaries, enrolled in school) from
survey (unweighted) [column K in MWB
online version]

Total population (for example, tax payers,
beneficiaries, enrolled in school) from
administrative accounts [column J in
MWB online version]

Total population (for example, tax payers,
beneficiaries, enrolled in school) from
survey (weighted) [column I in MWB
online version]

Share as a % of disposable income or
private consumption from administrative
accounts (specify denominator) [column H
in MWB online version]

Totals in local currency from administrative accounts [column G in MWB online
version]

Share as a % of disposable income or
private consumption from survey specify
denominator [column F in MWB online
version]

Totals in local currency from survey
[column E in MWB online version]

Description of method [column D in
MWB online version]

Included (yes/no) [column C in MWB
online version]
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 able 6G-5
T
Sheet C1 of CEQ Master Workbook
Income concepts and fiscal interventions: definitions, methods, and comparisons with
administrative accounts
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Market income plus pensions = market income + pensions − contributions to pensions
Old-age contributory pensions
Total Contributions to social security for
old-age pensions of which
Employee
Employer
Self-employed
Net market income = market income plus pensions − (direct taxes as well as contributions to social security that are not directed to old-age
pensions)
Direct taxes
Personal income tax
319

Corporate income tax
Payroll tax
Taxes on property
 Other (add more rows if needed)
Total Contributions to social security for
health of which
 Employer contributions to social
security for health
 Employee contributions to social
security for health
 Self-employed contributions to social
security for health

(continued)
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Social protection

Social assistance
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 Conditional and unconditional cash
transfers

Total Contributions to social security for
other contributory programs (such as
unemployment insurance) of which

 Employer contributions to social security
for other contributory programs (such as
unemployment insurance and others)

 Employee contributions to social security
for other contributory programs (such as
unemployment insurance and others)

 Self-employed contributions to social
security for other contributory programs
(such as unemployment insurance and
others)

Gross income = market income plus pensions + direct transfers

Total population (e.g., tax payers,
beneficiaries, enrolled in school) from
survey (unweighted) [column K in MWB
online version]

Total population (for example, tax payers,
beneficiaries, enrolled in school) from
administrative accounts [column J in
MWB online version]

Total population (for example, tax payers,
beneficiaries, enrolled in school) from
survey (weighted) [column I in MWB
online version]

Share as a % of disposable income or
private consumption from administrative
accounts (specify denominator) [column H
in MWB online version]

Totals in local currency from administrative accounts [column G in MWB online
version]

Share as a % of disposable income or
private consumption from survey specify
denominator [column F in MWB online
version]

Totals in local currency from survey
[column E in MWB online version]

Description of method [column D in
MWB online version]

Included (yes/no) [column C in MWB
online version]
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Table 6G-5
(continued)
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 Add one row per program analyzed
 Noncontributory pensions
 Near cash transfers (food, school
uniforms, etc.)
 Add one row per program analyzed
 Other (add more rows if needed)
Taxable income = gross income − nontaxable income
Add more rows if needed

321

Disposable income = net market income + direct government transfers
Private consumption
Consumable income = disposable income + indirect subsidies − indirect taxes
Indirect taxes
VAT
Sale tax
Excise taxes
 Add one row per excise tax analyzed
Customs duties
 Other (add more rows if needed)
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(continued)

322

Education

Pre-school
Primary
Secondary

Indirect subsidies

Electricity

Fuel

Food

Agricultural inputs

 Other (add more rows if needed)

Final income = consumable income + government in-k ind transfers

Total population (e.g., tax payers,
beneficiaries, enrolled in school) from
survey (unweighted) [column K in MWB
online version]

Total population (for example, tax payers,
beneficiaries, enrolled in school) from
administrative accounts [column J in
MWB online version]

Total population (for example, tax payers,
beneficiaries, enrolled in school) from
survey (weighted) [column I in MWB
online version]

Share as a % of disposable income or
private consumption from administrative
accounts (specify denominator) [column H
in MWB online version]

Totals in local currency from administrative accounts [column G in MWB online
version]

Share as a % of disposable income or
private consumption from survey specify
denominator [column F in MWB online
version]

Totals in local currency from survey
[column E in MWB online version]

Description of method [column D in
MWB online version]

Included (yes/no) [column C in MWB
online version]
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 Post-secondary
Non-tertiary
Tertiary
School fees
Education net of fees
Health
Contributory
Noncontributory
In-patient
Out-patient
Co-payments or fees
 Health net of copay and fees
323

Housing
Total taxes
Total social spending
Total subsidies
Total population
Side analysis
Subsidized portion of social security
(social security “deficit” as a p
 ercent of
total social security spending)
Tax expenditures
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Table 6G-6
Sheet C2 of CEQ Master Workbook
Key assumptions
Country name
Date of MWB on which the following is based
Name and email of contact person
Scenario
General information
Year of survey
Name of survey and link if available
Does the survey report income or consumption or both?
Does the survey report self-consumption?
Does the survey report imputed rent for owner-occupied
housing?
Consumption- or income-based analysis?
Does the income or consumption concept used in incidence
analysis include: (1) self-consumption; (2) imputed rent for
owner-occupied housing?
Is the income concept reported in the survey before or a fter
taxes both for wage earners and self-employed? If unspecified, which assumptions were made?
Which “income concept” is the starting point of the incidence analysis? Note that h
 ere authors need to report the
income concepts that are lifted directly from the survey as a
starting point before adding or subtracting anything.
Per capita or equivalized consumption/income. If equivalized is used, specify which formula was used.
Describe any particular assumption in construction of
international or national poverty lines used in analysis.
Government level (see definition of general government on
the right-hand side of sheet B5). Ideally, the analysis should
include federal, state, and municipal for both revenues and
spending.
List direct taxes included in analysis.
324
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List contributions to social security included in analysis.
List cash and near cash (for example, food, school uniforms,
etc.) transfers included in Pension as Deferred Income
scenario; use actual names of the programs.
Name of flagship transfer program (if t here is one in
the country):
List indirect taxes included in analysis.
List indirect subsidies included in analysis.
List levels of schooling included u
 nder education transfers
and the years that correspond to each (for example, primary
6 years or primary 4 years, e tc.).
List levels of health services included (for example, contributory and noncontributory, primary, etc.).
List other transfers in kind (housing, etc.) included.
List any other tax or transfer included in the construction of
income concepts not specified above.
What is defined as a h
 ousehold member (for example, are
boarders and domestic servants excluded)?
Methodological assumptions underlying the incidence of taxes and transfers
If direct taxes w
 ere simulated, which assumptions w
 ere
made for tax evasion (for example, formal employees, rural
vs. urban, e tc.)?
If direct transfers w
 ere simulated, which assumptions w
 ere
made for take-up of program?
What assumptions w
 ere made to take into account the
evasion of indirect taxes (for example, by place of purchase,
size of locality, rural vs. urban, etc.)?
What assumptions w
 ere made to identify beneficiaries of
consumption subsidies?
 ere the indirect effects of indirect taxes included in the
W
incidence analysis? If yes, which method was used? Was an
Input and Output Matrix used? If yes, for what year?
 ere the indirect effects of indirect subsidies included? If
W
yes, which method was used? Was an Input and Output
Matrix used? If yes, for what year?
(continued)
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Table 6G-6

(continued)

List the components that w
 ere scaled down (for example,
education and health spending).
List the components (if any) that were scaled up.
To impute health spending, was the “insurance value” or
“usage-based” approach used?
Do the values of cash and near cash transfers spending used
in incidence analysis include administrative costs?
Does spending on education and health values used in
incidence analysis include administrative costs?
Does spending on education and health values used in
incidence analysis include capital expenditures?
Which definition of coverage was used?
Add any other assumptions that are relevant for the study below.
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