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1. INTRODUCTION

More than two decades have passed since Antony B. Atkinson reminded the
economics profession of “bringing income distribution back in from the cold”
(Atkinson, 1997). Since then, matters of income and wealth inequality have gained
in importance, both in the field of economics and in the public debate. A recent
milestone in this line of research are Distributional National Accounts (DINA),
which aim to complement national accounts with information on the socioeco-
nomic heterogeneity within economies. They allow for the analysis of the distri-
bution of core macroeconomic indicators such as national income in a consistent
way.

So far, this endeavor has been pursued by two different initiatives. On one
hand, a group of prominent scholars such as Thomas Piketty, Emmanuel Saez, and
Gabriel Zucman established the World Inequality Database (WID), which collects
work on DINA for many countries. On the other hand, national statistics offices
and the OECD installed the Expert Group on Disparities in a National Accounts
Framework (EG-DNA) to compile distribution measures for household income,
consumption, and savings within the framework of national accounts. Both ini-
tiatives aim at computing distribution measures consistent with macroeconomic
aggregates, but differ in their scope, concepts, and methodology. Against this back-
drop, it is important to know how these differences shape our understanding of the
developments of inequality.

Equally important, both initiatives have different aims. The work collected
by WID focuses on building historical time series to track long-run developments
of inequality. They emphasize the importance of the top tail of the income and
wealth distribution, and thus use tax data and Pareto imputation techniques. When
data availability is limited, they often focus on the distribution of aggregate income
measures, and correct for high incomes. The EG-DNA initiative, on the contrary,
builds its analysis on survey data collected and maintained within statistical offices.
Based on their long-time experience with both surveys and national accounts, they
aim to enhance their standard reporting on the development of living conditions.
Consequently, they plan to publish regularly updated inequality indicators and
information on income, consumption, and savings for quintiles of the income
distribution.

Obviously, both approaches have their virtues and are well suited to answer
specific research questions. From the perspective of this paper, however, they also
share a common weakness. Both often lack information on the composition of
incomes and the contribution of different income sources to the distribution, or on
the joint distribution of income with policy-relevant socioeconomic characteristics
at the household level. This information, however, is necessary for social impact
analyses, which have become a vital tool to support policymakers in their decision-
making process.

The aim of this paper is to build on the insights of both the DINA and the
EG-DNA initiative to develop a transparent and reproducible methodology for
constructing DINA with survey data. This methodology uses only publicly avail-
able data, provided by European institutions, and can be applied when adminis-
trative tax data are not available for research. We build enhanced micro-data sets
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that cover the entire distribution, include detailed information on the composition
of incomes, and are consistent with national accounts. Furthermore, these data
sets preserve the detailed socioeconomic information available in the surveys and
are thus well suited for policy analyses. We discuss the results for the income dis-
tribution in several European countries, compare the methodological choices and
assumptions of the DINA and the EG-DNA initiative, and analyze their impact
on the measured distribution. In particular, we highlight the role of imputing and
adjusting the separate income components to national accounts’ totals, as well as
their importance for national income. Moreover, we compare the results for the
income concepts and units of analysis used by the two approaches in a consistent
way.

Our analysis stands on the shoulders of previous contributions to the literature
related to DINA. The origins of this line of work go back to Kuznets (1955), who
was one of the first scholars compiling inequality statistics, and was also promi-
nent in the process of developing the system of national accounts. Several decades
later, Atkinson (1971), Piketty (2003), and Piketty and Saez (2003) compiled time
series of top income and wealth shares for the UK, France, and the US. These con-
tributions breathed new life into inequality research and brought the topic back to
the center stage in economics. They, however, came under criticism for focusing on
the top and not representing the developments in the bottom- and middle-income
segments of the population. Around the same time but from a different angle, the
Commission on the Measurement of Economic Performance and Social Progress
(Stiglitz et al., 2009) concluded that aggregate measures such as GDP do not ade-
quately picture the progress of well-being, and more prominence should be given
to the distribution of macroeconomic indicators. National accounts traditionally
do not include such distributions. Surveys and tax data, on the contrary, provide
information on distributions, but are not consistent with national accounts.

The recent work on DINA can be interpreted as an attempt to address these
shortcomings. It aims at providing statistics on the entire income and wealth dis-
tribution in line with macroeconomic aggregates. Since the publication of the
general methodology (Alvaredo et al., 2016), DINA have been built for a great
many countries. The pioneers of this line of research use administrative tax data
(Alvaredo et al., 2017; Piketty et al., 2018; Garbinti et al., 2018), on which their
methodology relies as primary source of information. In a great variety of coun-
tries, however, tax data are not available for research, at least not in the level of
detail necessary to adopt the original DINA methodology. Recent contributions
(Piketty et al., 2019; Blanchet et al., 2019, 2020) thus develop a more aggregated
approach, focusing on the distribution of national income, and using tax data or
“rich lists” to correct the incomes at the top end. Even if tax data are available,
however, the definition of taxable income differs by country, so that the DINA
methodology needs to be adjusted for national idiosyncrasies. Furthermore, tax
data are often only accessible through special arrangements with local authori-
ties, so that comparable cross-country research is impeded. The other prominent
approach, the EG-DNA initiative, aims at using harmonized survey data to publish
comparable distributions for all OECD countries in line with national accounts
(Fesseau et al., 2013; Fesseau and Mattonetti, 2013a; Zwijnenburg et al., 2017).
Some countries, such as Australia, the UK, and the US, are already publishing
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their results on a regular basis (Seneviratne, 2016; Tonkin and Wildman, 2016;
Fixler et al., 2020).

This paper contributes to this literature in three ways. First, we develop a
transparent and reproducible methodology to build synthetic micro-data sets with
survey data (European Union Statistics on Income and Living Conditions [EU-
SILC] and Household Finance and Consumption Survey [HFCS]), using only
harmonized and publicly available sources. This approach allows us to compute
and compare the results for many European countries, without relying on access
to tax data or other idiosyncratic information. Second, our data cover the entire
distribution, include all income components separately at a granular level, and are
consistent with national accounts. These data can potentially be used for policy
impact analysis. Third, we compare the methodology and the results for the DINA
and the EG-DNA approach, providing insights into the impact of their different
methodological choices on the income distribution.

We find that matching micro-variables to national accounts and imputing
additional variables from other sectors of the economy to households increase
inequality in most countries. This underlines the importance of reconciling income
distributions with macroeconomic aggregates. The impact of a single income
component on the distribution, however, varies across countries, depending on its
distribution in the original survey data, its coverage by the surveys, and its contri-
bution to national income. Accounting for each source of income separately thus
increases the quality of the results for measured income distributions.

Our methodology substantially increases the income of households at the top of
the distribution compared to the original survey data, because it has a considerable
impact on mixed income and capital income, both of which are highly concentrated.
Households at the bottom also benefit because of the inclusion of social transfers
in kind and collective consumption, albeit to a much smaller extent. The results for
the income distribution of post-tax income are similar for the DINA and the EG-
DNA approach. Conceptually, however, there are substantial differences, which, as
our results show, partly neutralize each other. Overall, our methodology is well suited
for building synthetic micro-data sets which can be used for policy analysis. However,
it should be applied with caution when analyzing longer-term trends in inequality.

This paper is structured as follows: Section 2 summarizes our methodology,
comparing it to both the DINA and the EG-DNA approach. Section 3 discusses
our results for the income distributions with respect to different income concepts,
data sources, and units of account. Moreover, it explores the impact of the income
components on the distribution. Section 4 concludes.

2. METHODOLOGY
2.1. Data, Income Concepts, and Units of Analysis

Our methodology builds on both the DINA (Piketty et al., 2018) and the EG-
DNA approach (Zwijnenburg et al., 2017). To check for the robustness of our
results, we use two different data sources: the EU-SILC, provided by Eurostat, and
the HFCS, conducted by the European Central Bank, both of which are exten-
sively applied for distribution analyses.
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The EU-SILC contains a detailed breakdown of the income and a range of
socioeconomic characteristics of households on a yearly basis, and provides data for
230,000 households and 570,000 individuals. The HFCS includes incomes and wealth
for 84,000 households and 210,000 individuals in 20 countries. We compute our results
for 2010 and 2014, the first two waves of the HFCS. The surveys are reconciled with
annual data from the non-financial sectoral accounts, which are provided by Eurostat
and include incomes and expenditures for all institutional sectors of the economy
(households, non-financial and financial corporations, and the state). These data are
widely used as key indicators for economic development and well-being. !

The DINA and EG-DNA initiatives analyze distributions for different income
concepts, all of which can be computed applying our methodology. The first
approach uses national income as their key concept, which includes the incomes of
all sectors of the economy. The motivation for using this concept is that all income
ultimately accrues to households and individuals in one way or another. The DINA
literature focuses on four different definitions of national income. Pre-tax factor
income (PRTFI) includes the primary income of all domestic sectors of the econ-
omy, net of depreciation and including net income flows from other countries.
Pre-tax national income (PRTNI) adjusts for the effects of the social security sys-
tem by adding benefits and subtracting contributions. It is particularly useful to
compare incomes in countries with notable differences in their pension systems.
Private pensions are part of PRTFI, so that countries with a substantial share of
private pensions exhibit a lower inequality than those which rely more on public
pensions. PRTNI corrects for this effect and is considered the primary variable to
analyze pre-tax distributions in the DINA literature.?

Post-tax disposable income (POTDI) deducts direct and indirect taxes. It thus
has a substantially smaller value than the other three income concepts. The size of
the public sector varies widely across countries, which makes POTDI difficult to
compare. The DINA literature thus focuses on post-tax national income (POTNI),
which includes social transfers in kind and collective consumption and is used as
the key indicator to describe post-tax distributions.

The EG-DNA initiative uses two income concepts: disposable income (DINC)
and adjusted household disposable income (ADINC). Both account for the income
of households, but do not include other sectors. DINC consists of income from
employment and self-employment, imputed rents, capital income and monetary
transfers, and net of social contributions and taxes. It thus comes close to the defi-
nition of POTDI used by the DINA literature. Adjusted DINC includes also social
transfers in kind. Table 1 provides an overview of the different income concepts of
the DINA and the EG-DNA approach.?

IFor a detailed description of the survey data, see Eurostat (2019) for the EU-SILC and Household
Finance and Consumption Network (2016) for the HFCS. The non-financial sectoral accounts are de-

scribed in Eurostat (2013). } . )
2Piketty et al. (2018) define two types of PRTNI. The first, narrower definition considers only the

pension system. The second includes the entire social security system. We use the second definition, but
deviate from the DINA guidelines in that we include all monetary transfers (D62) and social contribu-

tions gI_Dél), but leave private pensions (D442) aside because of data limitations. )
3The definitions of primary income and DINC before adjustment to national accounts (i.e.,

“PRINCO” and “DINCO” in our terminology, see below) closely correspond to the pre-tax and dispos-
able household income measures reported by the OECD.
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We use three different units of analysis to compute the distribution for all
income concepts. The first two, the equal and individual split, follow the DINA
methodology. The first divides total household income equally between adult indi-
viduals. The second attributes personal income to individuals and splits income
that is only available at the household level equally. The equal split is similar in
concept to the third unit of analysis, used by the EG-DNA approach, equivalized
households. The former, however, weighs all adults of a household equally, and
thereby abstracts from any economies of scale of living in the same household.*

2.2. Matching Survey Data with National Accounts

We assign each micro-variable to a corresponding variable from national
accounts. Because the variables are usually defined differently in micro- and macro-
data, this assignment is only the closest possible approximation. Furthermore, the
two surveys, SILC and HFCS, use different variable definitions, so that their corre-
spondence to national accounts deviates (Table 2).

Gross wages and salaries (D11) include cash- and non-cash employment
income. The latter is only separately available in SILC data, which split employ-
ment income into cash- (PY010G) and near-cash income (PY010N). Furthermore,
we include gross income of people younger than 16 years, provided at the house-
hold level (HY110G). In HFCS data, gross cash employee income (PG0110) is the
only source of income assigned to gross wages and salaries in national accounts.

The gross operating surplus (B2G) includes own production of accommo-
dation services by owner-occupied households (imputed rents), as well as income
from rent. It corresponds to income from rent (HY040G) and imputed rents
(HYO030G) in SILC data. The HFCS includes only income from real estate prop-
erty (HG0310). We thus compute imputed rents from real estate ownership, follow-
ing the capital market approach (see the following subsection).

Gross mixed income (B3G) consists of the surplus or deficit of unincorpo-
rated enterprises recorded in the household sector. It includes also the surplus from
underground- and own-production. The corresponding variables in SILC data are
gross cash benefits or losses from self-employment (PY050G) and the gross value
of goods produced for own consumption (HY170G). HFCS data cover only the
gross self-employment income (PG0210). The surveys do not cover income from
underground activities, which is one of the reasons for the low coverage rate of this
variable (see Section 3).

Interest received, not adjusted for FISIM (D41G, received), and the dis-
tributed income of corporations (D42) correspond to the summary variable for
gross interest, dividends, and profits from capital investment in unincorporated
businesses in SILC data (HY090G), and gross income from financial investment
(HG0410) and gross income from private businesses other than self-employment

4Another difference between the two approaches is the definition of the population included in
their analysis. The DINA methodology includes individual adults, aged 20 or above. The EG-DNA
approach includes all children, weighed by a factor, to define the size of the equivalized household.
Furthermore, they exclude transactions by people in institutions, see Zwijnenburg (2019). We follow

Piketty et al. (2018) in defining the target population for_computin%all our results. )
SThe differences in variable definitions are inherent in any methodology that uses micro-data both

from administrative sources or surveys and reconciles them with national accounts.
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country. Authors’ calculations and presentation using Eurostat, HFCS, and SILC data. The legend for
“Approach” refers to the income concepts by EG-DNA (marked by rhombuses/squares) and DINA
(marked by circles). The colors black/red refer to the data source. [Colour figure can be viewed at
wileyonlinelibrary.com)]

(HY0510) in HFCS data. Interest paid, not adjusted for FISIM (D41G, paid) is
assigned to the corresponding variable in SILC (DI1412) and HFCS (HY100G).
Both variable definitions correspond only partly to those of national accounts.
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Monetary transfers (D62) are split into pensions, unemployment benefits, and
other monetary transfers according to the statistic for general government expen-
diture by function (COFOG), provided by Eurostat. The three parts each have a
corresponding variable in HFCS data (PG0310, PG0510, and HG0110). For SILC,
we use the sum of old-age benefits (PY100G) and survivor benefits (PY110G),
and unemployment benefits (PY090G) as variables corresponding to the first two
categories. All other social benefits in the SILC data set are then assigned to other
monetary transfers in national accounts.

2.3. Imputation of Additional Variables

In addition to those income components covered by the surveys, we impute
other variables from national accounts, following the guidelines of the DINA meth-
odology (Piketty et al., 2018), but using only information provided by public
European institutions. The first part of imputed variables concerns taxes and social
contributions, which are not separately available in micro-data. We simulate employ-
ment taxes, capital taxes, and social contributions on the micro-level with Euromod,
a widely available tax-benefit microsimulation tool for the EU, and compute aver-
age tax and contribution rates for each percentile of the income distribution. These
rates are then levied on all households and individuals in the respective income
segment. Finally, we split direct taxes from national accounts (D51) into taxes on
employment and capital taxes, using data on taxation provided by the European
Commission (2016), and use them to realign taxes to national accounts.® Wealth
taxes (D59) are imputed according to the distribution of income taxes (D51). Social
contributions are split into employer (D12) and employee (D61 minus D12) contri-
butions, both of which have their simulated correspondents on the micro-level.

The second part of imputations involves imputed rents, which are included in
SILC data, but are not covered by the HFCS. Following the capital market
approach (Balcazar et al., 2014), we use the information on the current value of
owned dwellings and outstanding mortgages, provided in HFCS data, and apply
an exogenous percentage to compute imputed rents.” For SILC data, we deduct
interest payments on mortgages from gross imputed rents to compute the corre-
sponding variable.

A third group of imputed variables include other items of primary income,
such as the consumption of fixed capital, FISIM, and other property income (D43
and D44). The first is split between gross operating surplus and gross mixed income
according to their relative amounts, and imputed to households and individuals
based on the distribution of these variables. FISIM and other capital income are
imputed according to the distribution of interest received and the distributed income
of corporations (D41 and D42). Other capital income paid is distributed neutrally.

The last group of imputed variables consists of those that are included into the
income concepts of the DINA approach. Because the primary income of non-
financial and financial corporations and the state partly correspond to retained

See Table A.3 in online Appendix A.
"Following the literature (e.g., Fessler et al., 2016), we choose a value of 3 percent, which approxi-
mately represents the average interest rate of a risk-free asset such as a 10-year treasury bond.

© 2021 International Association for Research in Income and Wealth

677



Review of Income and Wealth, Series 68, Number 3, September 2022

AT BE DE EL ES FI

T

s

§ 50~

£

g

5 40+

T

<

% 30~

T

4

520~

S

)

&10-

=

8

e

g FR [ NL PT S| SK
«

@

g

w 50

2

<]

3 40-

€

S

2 30-

8

S

3

2 20+

2

s

@

@ 10+

3

&

5 10 15 20 5 10 15 20 5 10 15 20 5 10 15 20 5 10 15 20 5 10 15 20
Pre-tax national income
—— HFCS — SILC

Figure 3. Effective Tax Rates (Wave 2014, Equal Split)

Notes: The graph shows the effective tax rates. The x-axis represents the income vingtile. The
effective tax rates cover all taxes and social contributions. Because social contributions are already
excluded in pre-tax national income, we add them to income before calculating the rates. Authors’
calculations and presentation using Eurostat, SILC, and HFCS data.

earnings, which benefit the owners of firms, we impute them according to the distri-
bution of capital income.® Net indirect taxes (D2 minus D3) are distributed neutrally,
because they are related to production, not income. Lastly, social transfers in kind and
collective consumption are distributed equally across households or individuals.’

3. REsuLTS
3.1. Income Distributions

The methodology of the previous section is applied to construct DINA for 12
European countries. We use two different surveys (SILC and HFCS) for two spe-
cific years (2010 and 2014), and compute data for three different units of account
(equal and individual split, equivalized households) for each country.

Figures 1 and 2 summarize the distributions for different income concepts.!”
The starting point for both the DINA and the EG-DNA approach is the primary

8An alternative way is to distribute these variables according to stock ownership. Stocks are in-
cluded in HFCS data and are a better proxy for the distribution of retained earnings, since stock owners
benefit from an increase in the value of firms. Implementing this with HFCS data yields more unequal
distributions of income compared to our approach in almost all countries, albeit only marginally so.
For reasons of comparability with the results for SILC data, which do not include stock ownership, we

use capital income as a proxy for both data sets. B
9There, we deviate from the DINA methodology and follow the EG-DNA approach (Zwijnenburg

etal.,2017).
iOThroughout this section, we present the results for 2014. Following Piketty ez al. (2018), our

standard unit of account is the equal split. We discuss the results for the other units of account at the
end of this subsection. For the results for 2010, the individual split, and equivalized households, see
online Appendixes B and C.
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income of the household sector (Table 1). Primary income includes income from
self-employment and capital income, both of which are unequally distributed in
the survey data. Even before rescaling the variables to national accounts’ totals, the
Gini coefficient for primary income (PRINCO) is between 40 and 55 for the coun-
tries included in our analysis. Similarly, the share of the top 5 percent of the income
distribution is between 15 and 25 percent.

Aligning the components of primary income to national accounts’ totals
(PRINC) increases inequality considerably in most countries. Capital income and
self-employment income are usually not well covered in the survey data, so that the
factor by which they are multiplied is rather high (see next subsection). Because
these incomes are over-proportionately concentrated at the top end of the distri-
bution, rescaling them increases the top 5 percent income share more than the
Gini coefficient. In some cases, the effect is different for the two surveys, a fact
that can be attributed to variations in the coverage ratio or the original distribu-
tions of gross mixed income and/or capital income. In the case of France, where
capital income is well covered in both data sets, rescaling the variables to national
accounts’ totals does not increase inequality substantially.

Moving from primary income of the household sector to PRTFI, we include
the income of non-financial and financial corporations and the state. This step
leads to an increase in inequality in most countries, albeit with some variations.
Overall, it increases the top 5 percent share more than the Gini coefficient, which is
not surprising, given that the income of these sectors is imputed to households and
individuals according to the distribution of capital income. We thus find similar
patterns across countries as for the previous methodological step.

Differences in national accounts, however, also play an important role for
these patterns across countries. For France and Italy, the effect of including the
income of the other sectors is rather small. In both countries, the primary income
of non-financial and financial corporations does not contribute as much to
national income as in the other countries. In contrast, including the incomes of
other sectors increases inequality substantially in Greece, the Netherlands,
Slovakia, and Spain, all of which exhibit a large share of primary income of cor-
porations in national income. Variations in national accounts are thus another
important source for the patterns in inequality emerging in our results.!!

Moving from PRTFI to PRTNI reflects the redistribution effects of the social
security system. Including social contributions and monetary transfers decreases
inequality in all countries. Overall, social contributions are regressive; that is, they
reduce the incomes of households and individuals at the lower end of the distri-
bution more than at the top (Figures A.l and A.2). Social contributions usually
depend on wage income, which accounts for a large share of the total income of the
lower-income segments. Social security contributions are particularly regressive in
Germany and the Netherlands, where the rates amount to 25 and 40 percent of the
income at the bottom of the distribution, and nearly 0 percent at the top. In both
countries, social contributions account for a large share of national income, which
increases their impact on the distribution.

UThis is a characteristic inherent in the DINA methodology. See Table A.2 in online Appendix A
for the contribution of all variables to national income.
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Furthermore, unemployment benefits and other monetary transfers (mostly
children-related benefits) contribute little to redistribution in all countries, given
that they account for only a small share of national income. Nevertheless, they
exhibit a clear progressive pattern as they accrue mostly to individuals and house-
holds in the bottom half of the distribution. Pensions have the largest redistribu-
tion effect, given that they amount to a significant share of national income and
are over-proportionately received by the bottom 50 percent. All in all, the redistri-
bution effects of the social security system differ widely across countries, with the
ratio of PRTNI to PRTFI ranging from 150 to 250 percent at the bottom end of
the income distribution.

The redistributive effects of taxes, which are represented by moving to POTDI,
are also substantial, albeit less pronounced than those of the social security sys-
tem. Including taxes on income and wealth decreases both the Gini coefficient and
the top 5 percent share. Effective tax rates (Figure 3) show a progressive trend in
most countries, although the degree of progression varies considerably. The differ-
ence between the rates of taxes and social contributions to pre-tax income between
the top and the bottom end of the income distribution ranges from almost 40 per-
centage points in Belgium to less than 20 percentage points in the Netherlands and
Slovakia. Moreover, in many countries, the rates at the very top of the income dis-
tribution are even lower than in the middle segments. The tax system thus changes
from progressive to regressive for very high incomes, and there is a significant
“under-taxation” of the rich, compared to other countries. Progression is main-
tained until the top end only in the case of France, Portugal, and Slovenia.

Finally, moving to POTNI reduces inequality further in all countries because
of the inclusion of social transfers in kind and collective consumption, both of
which we distribute equally across the population. This effect is typically as large
as that of the social security system.

In addition to the income concepts of the DINA methodology, we construct
DINC and ADINC of the household sector following the EG-DNA approach.
Moving from primary income to the former reduces inequality substantially
because of the inclusion of taxes and monetary transfers (Table 1). Rescaling the
variables of DINC to national accounts’ totals (i.e., moving from DINCO to
DINC) has a larger effect than for primary income, because this methodical proce-
dure is now applied also to taxes and transfers. Thus, the difference between
unscaled primary and DINC (i.e., PRINCO vs. DINCO) is higher than for the
scaled variables (PRINC vs. DINC).'?> Adjusting DINC by including social trans-
fers in kind reduces inequality further, as they are distributed equally across the
population. The step from DINC to ADINC is nevertheless smaller than that from
POTDI to POTNI, because the latter also involves collective consumption.

Interestingly, the distribution of ADINC is similar to that of POTNI for many
countries. Table A.4 decomposes the differences between these two income con-
cepts, which conceptually consist of two (groups of) variables, collective consump-
tion and the income and taxes of other sectors (non-financial and financial
corporations and the state), both of which have considerable effects on the income

2Given the similar income definitions, the results for PRINCO and DINCO are very close to the
Gini coefficients for market income and household DINC published by the OECD on a regular basis.
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Figure 4. Original Distributions (SILC, Wave 2014, Equal Split)
Notes: The graph shows the distribution of the income components in the raw survey data.
The income groups are defined on the basis of post-tax national income. Authors’ calculations and
presentation using SILC data. [Colour figure can be viewed at wileyonlinelibrary.com|]
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Notes: The graph shows the coverage rate of income components in comparison to national

accounts. Authors’ calculations and presentation using Eurostat, SILC, and HFCS data. [Colour figure
can be viewed at wileyonlinelibrary.com]
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Figure 6. Contribution to Inequality of Post-tax National Income (SILC & HFCS, Wave 2014, Equal
Split)

Notes: The graph shows the contributions of the variables to the distribution of post-tax national
income distribution measured by the Gini coefficient. They are calculated by comparing the income
distribution with and without the respective variable. Contributions marked in light gray make the
distribution more equal, and those in dark grey more unequal. Authors’ calculations and presentation
using Eurostat, SILC, and HFCS data. [Colour figure can be viewed at wileyonlinelibrary.com]

distribution.'® The first is distributed equally across households and individuals,
and thus reduces inequality in all countries. Moving from POTNI to ADINC,
deducting collective consumption increases both the Gini coefficient and the top 5
percent share. The effect of the second group of variables, however, varies. The
primary income of non-financial and financial corporations increases inequality,
whereas that of the state is usually negative, and thus has the opposite effect.
Furthermore, other sectors’ taxes reduce inequality, except in the case of the
Netherlands and Slovakia, where the tax system is not very progressive.

Lastly, we can compare the results to those provided by the WID. Overall, we
find that our results for the two distribution measures tend to be lower than WID
estimates (Figure A.3). However, these differences vary considerably between
countries, given that our results depend on the distributions of the original micro-
variables, their coverage rate compared to national accounts’ totals, and the contri-
bution of the variables to national income (see the following subsection).!*
Nevertheless, a few points stand out: First, in the Netherlands and Slovakia, our

13Table A.4 includes also “other effects,” which result from adding and subtracting the same in-
come component (e.g., D62) to or from different income concepts (e.g., PRTNI and PRINC minus di-
rect taxes) to calculate POTNI and ADINC, respectively. As the basis to which these variables are added
(or from which they are subtracted) differs considerably, both in their total amount and in their distri-
bution, the effect of these variables on the inequality measures is not the same. Thus, an “other effect”
arises. Moreover, “other effects” include the effects of “neutrally” distributed variables, as they have a

neutral effect only with respect to the income concept they are added to. o
14Moreover, the methodology used for the WID estimates varies. For France, it is closest to the

general DINA methodology (Garbinti ez al., 2018), whereas in most other European countries, the re-
sults are estimated based on a different, more aggregated approach, in which total incomes are aligned
to national accounts’ totals (Blanchet ez al., 2020). Accounting for the components of national income
separately is an advantage of our approach over the latter.
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Figure 7. Effects of Scaling and Imputations (SILC, Wave 2014, Equal Split)

Notes: The graph shows the effect of the different methodical steps on the incomes of households
along the distribution. The income of each group is normalized to 100 percent. Original and scaled
variables: D11, D12, B2N, B3N, D41, D42r, D51, D61, and D62. Imputations at the household level:
FISIM, D42p, D43, D44, D45, D51 [part], D59, and D63. Imputations at the national level: BSNS1112,
B2A3NSI13, D4S13, and P32, see Table 1. Authors’ calculations and presentation using Eurostat and
SILC data. [Colour figure can be viewed at wileyonlinelibrary.com]

results show a more unequal income distribution than those provided by WID. In
both cases, there is one income component that increases inequality substantially:
primary income of non-financial corporations in the case of the Netherlands, and
mixed income in Slovakia. Both are highly unequally distributed, their coverage
rates are low, and, most importantly, they account for a large share of GDP.
Aligning all the income components separately to national accounts’ totals thus
increases inequality substantially. Second, for the other countries besides the
Netherlands and Slovakia, we find that our results for the Gini coefficient for
POTNI are in general considerably lower than the WID estimates. In contrast to
WID, we distribute all social transfers in kind and collective consumption evenly
across households and individuals instead of partly distribution-neutrally as WID,
with the result of usually lower inequality measures. This effect is particularly
stronger for the Gini coefficient than for the top 5 percent share, because lower-
income groups benefit more from an equal distribution of these variables than
those at the top. Third, our results show a tendency for being closer to WID esti-
mates (or for being even slightly above them in some cases) for PRTNI, the top 5
percent share, and HFCS data. Because we realign each variable to national
accounts’ totals separately, inequality is increased in our approach if variables such
as mixed income, the primary income of corporations, or capital income, which are
highly unequally distributed and usually not well covered in surveys, contribute
substantially to national income.

All in all, our results are similar for both years for which we construct our data
sets, which shows a reassuring consistency in the survey data. Furthermore, using
equivalized households instead of the equal split as unit of analysis does not change
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the general outcome of our methodology.!> The distribution of ADINC differs
somewhat between those two concepts (Table A.4). For SILC data, the Gini coeffi-
cients of the two concepts deviate from each other in both directions, whereas the
top 5 percent share of ADINC for equivalized households is consistently smaller
than for the equal split. For HFCS data, no clear patterns emerge. Using the indi-
vidualized split, however, yields more unequal distributions, given that some income
components remain attributed to individuals (see Section 2 and Piketty et al., 2018).

3.2. Contributions to Inequality

The previous subsection shows that the inequality measured by our approach
varies considerably across countries. Furthermore, the results reveal differences
with respect to the data source, because of variations in the coverage rate and the
distribution of specific variables in the micro-data. This subsection discusses these
effects in a more systematic manner.

For those variables that are included in the original survey data, their impact
on the income distribution depends on three factors: First, their distribution in the
micro-data. Second, the ratio between the sum of the variable(s) in the micro-data
set and the value of the corresponding variable(s) in national accounts, i.e., the
coverage rate. The inverse of the latter is the factor that is applied to rescale these
variables. Third, their share in national income.

Figures 4 and A.4 show the distribution of the original variables. The inner
dark area represents the share of the bottom 50 percent of the population, whereas
the outer light area is the top 5 percent share. The most equally distributed variables
are gross wages, monetary transfers, and social contributions. In contrast, the most
unequally distributed variables are mixed income and capital income, both of which
exhibit an extraordinarily high share of the top 5 percent. The distribution of the
gross operating surplus, which includes imputed rents, is typically similar to that of
wages. Taxes on employment income are usually more unequally distributed than
taxes on capital income. Overall, both data sets show similar patterns, albeit with
considerable differences in the distribution of mixed income and capital income.

Figure 5 shows the coverage rates, i.e., the ratio of the original micro-variables
to national accounts’ totals. The lower the coverage rate, the higher is the scaling
factor and thus the impact of this variable on the income distribution. Gross wages
are in general well covered by the surveys. Some countries even match survey data
with tax data, so that the coverage rate is close to 100 percent. Similarly, pensions
usually have a high coverage rate. Gross mixed income and capital income, in con-
trast, are not well covered by the surveys, with considerable differences between
countries and an exceptionally high coverage rate for capital income in France. As
a consequence, these variables have rather high rescaling factors in most countries.
The coverage rate for the gross operating surplus, unemployment benefits, other
monetary transfers, and paid interest vary considerably across countries. Finally,
taxes on employment and social contributions are in general well covered, because
they are simulated through Euromod.

The impact of all these variables on the income distribution is shown in
Figure 6. Because mixed income and capital income are not only very unequally

SFor the results using equivalized households as unit of analysis, see online Appendixes B and C.
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distributed in the survey data, but are also not very well covered, they usually con-
tribute most to inequality. There are, however, large differences between countries
regarding the share of these variables in national income (Table A.2), which makes
their impact on the distribution vary considerably. Gross wages, on the contrary,
usually decrease inequality.

Those income components that are not covered by the surveys, but are
imputed applying our methodology, also have a significant impact on the distribu-
tion. Above all, the primary incomes of non-financial and financial corporations
increase inequality considerably in all countries, because we impute them based on
the distribution of capital income. Their share in national income, however, varies
substantially between countries. The same applies to social transfers in kind and
collective consumption, both of which we distribute equally across the popula-
tion. Both variables nevertheless decrease inequality considerably in all countries
included in our analysis.

Figures 7 and A.5 summarize the impact of the variables on the income dis-
tribution by methodical procedure. Scaling effects and the imputation of variables
not included in the surveys account for more than half of the income of the top 5
percent. These include mixed income and capital income, which are usually con-
centrated at the top and are not well covered in survey data, as well as the primary
income of non-financial and financial corporations. The very exception is France
(for SILC data), where the original micro-data already make up for 70 percent of
the income of the top 5 percent. Overall, the scaling effects and imputed variables
contribute a larger share to the income of the top 5 percent with HFCS data than
for SILC data.

There are, however, large variations across countries with respect to the rela-
tive impacts of scaling and imputations. On the one end, we find countries such as
Germany and Slovakia, in which imputations account for only around 25 percent
of the income of the top 5 percent, whereas the scaling effects represent up to 50
percent (for SILC data). The other extreme are the Netherlands, where imputations
make up for more than half of the income at the upper end of the income distri-
bution. This again shows that there are large heterogeneities across countries with
respect to the impact of the income components on the distribution.

At the bottom end of the income distribution, imputations also play a signif-
icant role, whereas scaling effects are minor. Imputations include social transfers
in kind and collective consumption, both of which we distribute equally among
households or individuals. These variables account for around 30 percent of the
income of the bottom 50 percent of the population.

To summarize, applying our methodology to survey data to construct distri-
butions in line with national accounts increases inequality substantially in most
countries. Major effects come, on the one hand, from scaling variables such as
mixed income and capital income, which are highly concentrated at the top, but
usually not well covered in surveys. On the other hand, imputations of the primary
income of non-financial and financial corporations as well as of social transfers in
kind and collective consumption have important distribution effects. The observed
variations between countries and with respect to the data source are because of
variations in the coverage rate, the original distributions, and the contribution of
the variables to national income.
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4. CONCLUSION

The aim of this paper is to construct DINA with household survey data. We
build on the insights of both the DINA and the EG-DNA initiative to develop a
transparent and reproducible methodology, which can be used to build synthetic
micro-data sets in line with national accounts when administrative tax data are not
available. These data cover the entire income distribution, include all income com-
ponents separately, and are consistent with national accounts. We then apply our
methodology to various European countries and discuss variations in the income
distribution related to the different income concepts, data sources, and units of
analysis used in our approach.

Overall, realigning the components of primary income of the household sec-
tor to be consistent with national accounts’ totals and imputing income from other
sectors increases inequality in most countries. This underlines the importance of
reconciling income distributions with macroeconomic aggregates. Primary income
(adjusted to national accounts) and PRTFT are usually more unequally distributed
than the income of households and individuals in the original survey data. Moving
to POTNI or ADINC reduces inequality substantially because of the redistribu-
tion of the social security system and, to a smaller extent, the tax system, as well as
because of the effects of social transfers in kind and collective consumption.

The impact of these methodical steps on the income distribution varies
between countries and data sources. These variations can primarily be attributed
to different coverage rates of mixed income and capital income, as well as their
distribution in the original data sets. Differences with respect to the contribution of
these variables and of the primary income of non-financial and financial corpora-
tions to national income also play a major role for their effect on the distribution.
Scaling and imputations contribute substantially to the income of the top 5 per-
cent of the population, given that mixed income and capital income are concen-
trated at the top. Adding social transfers in kind and collective consumption, on
the contrary, increases the income of the bottom 50 percent considerably.

We find that our measures for income distribution of POTDI, based on the
DINA methodology, and ADINC, following the EG-DNA approach, are remark-
ably similar in many countries. Decomposing the effects of the methodical steps
leading from one concept to another, however, reveals considerable variation in
these measures. The incomes of non-financial and financial corporations and the
state, as well as collective consumption, which are the main conceptual differences
between the two concepts, increase and reduce inequality, respectively, so that their
effects on the distribution broadly cancel each other out. There are, however, also
significant effects coming from the successive addition and subtraction of variables
to different bases, or from adding neutrally distributed variables.

Our methodology is well suited to construct synthetic micro-data sets that can
then be used for policy analysis, as the latter usually needs data for a specific year.
It is thus an improvement over traditional distribution analysis, which typically
uses original (unadjusted) survey data. Our methodology, however, must be applied
with caution when computing time series for inequality measures. The aforemen-
tioned variations in the data, both in surveys and national accounts, are likely to
produce variations in the income distributions over time. Although our
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methodology yields similar patterns in income concepts for the 2 years included in
our analysis, the levels of inequality are sensitive to variations in the data, which
makes them difficult to interpret over time.'¢

Comparing our results with the literature reveals that even though our meth-
odology is an improvement over using original survey data in distribution analysis,
it is likely to underestimate the inequality with respect to the results obtained from
administrative tax data. Even in the case of France, where survey data cover capital
income extraordinarily well compared to other countries, the inequality measured
by our approach is lower than that of the WID. This confirms the findings of the
literature, which show that surveys underrepresent the income concentration at
the top. In those countries, however, where mixed income and/or capital income
account for a high share of national income, such as the Netherlands and Slovakia,
our methodology yields higher inequality measures than WID. Our methodol-
ogy treats the components of national income separately and thereby reflects the
impact of these very unequally distributed income sources better than an aggre-
gated approach. The provision of administrative tax data for inequality research
would nevertheless improve the quality of our results.
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