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Abstract

We analyze the connection between inequality in wages, earnings, income and consump-
tion for households in more than 20 European countries between 1995 and 2014. These
two decades are characterized by periods of strong growth as well as times of pronounced
economic and financial crisis and thus provide a unique opportunity to investigate different
dimensions of inequality. For our analyses, we combine ECHP and EU-SILC data, which
provide detailed wage, earnings, and income data. Moreover, we demonstrate that a hith-
erto unused question in both surveys is suitable to study a considerable part of household
consumption. Our approach thus facilitates an integrated view on inequality in wages, earn-
ings, income and consumption. This complements existing but yet fragmented evidence on
the development of income inequality and consumption inequality in Europe for the past

two decades.
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1 Introduction

Economic inequality exists in different dimensions, such as earnings, wages, household income
or consumption. Each of these dimensions conveys a different perspective on inequality and
could lead to different conclusions for public policy. For instance, wage inequality is related
to differences in education whereas earnings are influenced by the provision of working hours.
Inequality in household income is mainly affected by tax and transfer policies whereas con-
sumption inequality hinges amongst other things on households savings. Thus, solely looking
at income inequality can lead astray in investigating social inequality and in inferring welfare
consequences. Instead, a joint investigation of both parts of the household budget would be
preferable. However, data requirements are challenging. Whereas wages, earnings, and income
data is typically available in standard household surveys, consumption data is mostly missing.
Existing studies usually pertain to the USA and mainly rely on data from the Consumer Ex-
penditure Survey. In contrast, for Europe, the evidence on the development of consumption
inequality over time is scarce and often does not include the most recent years since the financial
crisis 2007,/2008.

This paper aims to provide a unified framework for studying point-in-time facts as well as
trends of inequality in wages, earnings, income and consumption across more than 20 European
countries from the mid-1990s to the present. For that, we employ the European Community
Household Panel (ECHP, 1994-2001) and the European Union Survey on Income and Living
Conditions (EU-SILC, 2004-2016). Eurostat and the national statistical offices have agreed on
common data collection procedures and quality checks to ensure validity and comparability of
these data.

Whereas ECHP and EU-SILC provide detailed information on wages, earnings and house-
hold income, both surveys lack direct questions on household consumption. This is similar to
many other national household surveys such as the German Socio-Economic Panel (SOEP) or
the British Household Panel Survey (BHPS).! Moreover, comparable micro data on private con-
sumption (HBS) in Europe is only available for a limited number of countries and for single years
and thus infeasible for our research project. To circumvent missing consumption data, scholars
sometimes apply imputation procedures based on commodity demand estimates from external

consumer surveys to link wages, earnings and income with consumption (see e.g. Blundell et al.

'Only in rare cases household panels contain information on consumption, as in the case of the Italian Survey
of Household Income and Wealth (SHIW).



2008 who use food demand for imputation). However, even this approach requires some infor-
mation on consumption in the household panel, as otherwise, the imputation procedure is not
feasible. Yet, in many European countries, household panels do not include any information on
consumption, rendering this approach infeasible. Instead, consumption information often rests
on expenditure surveys, which however are often conducted with a great lapse of time

We apply a different strategy to overcome these shortcomings. To study household con-
sumption, we use the following question on basic household needs from the ECHP and EU-SILC:
In your opinion, what is the very lowest net monthly income that your household would have to
have in order to make ends meet? Please answer in relation to the present circumstances of your
household, and what you consider as “making ends meet”. Although this question was intended
to capture the economic deprivation of households, we show that the question surveys a sizeable
part of household consumption. The interview instructions make this visible as they explicitly
refer to expenses: Thinking of the household basic needs, according to his size (including housing
related debts but excluding business and farm work costs) what is the very minimum amount of
money the household need every month to pay its usual expenses. Section 3 demonstrates
that the results to this survey question are closely related to eight consumption subgroups of
national accounts data encompassing approximately two-thirds of total household consumption.

Using this information, we will explore the following research questions: To what extent
do patterns of basic consumption inequality resemble patterns of income inequality in Europe
1995-20167 How much heterogeneity can be found between countries and NUTS regions? Over
time, is there a convergence or a divergence for basic consumption inequality across countries
and how does this differ from income inequality trends? How does basic consumption inequality
evolve over the life cycle?

To address these research questions, we will broadly follow the methodology applied
in Krueger et al. (2010) and analyze cross-country/cross-regional trends for percentile ratios
(Aguiar and Bils 2015) and the variance of log(income) and log(consumption); changes of in-
equality after controlling for observable differences across households through regression. Our
analysis continues the work published in the Review of Economic Dynamics special issue 2010
and aims at completing the picture for more countries. Cross-sectional inequality over the life
cycle will be investigated using regression methods as in Krueger et al. (2010) and Heathcote

et al. (2010).



2 Related literature

The empirical literature on the connection between income and consumption inequality starts
around 1990 (Cutler and Katz 1991, Cutler and Katz 1992, Slesnick 1994). Studies are usually
based on data from the Consumer Expenditure Survey and thus predominantly focus on the U.S.
A stylized fact for the 1980’s to the mid 2000’s is that inequality has risen in both income and
consumption, but to a larger degree for the former (Attanasio and Pistaferri 2016). However, this
outcome has recently been challenged by Aguiar and Bils (2015) who corrects for measurement
error and therefore shows much steeper trends in consumption inequality. Other recent work
investigates the importance of insurance mechanisms for consumption smoothing to explain
different trends in income inequality and consumption inequality (Blundell et al. 2016).

In contrast, for Europe there is only limited evidence on the joint development of earnings,
income and consumption inequality. A special issue of the Review of Economic Dynamics in 2010
(Krueger et al. 2010) contains 6 European case studies (UK, DE, ES, IT, SE, RU) based on data
from 1980 to 2005. KA49nig and Doval’ova (2016) investigate trends in household consumption
inequalities for Slovakia. Similar as for the U.S., this work shows that income inequality is
higher than consumption inequality and that long-run changes in disposable income inequality
are larger than long-run changes in consumption inequality. However, detailed trend results
are heterogeneous across countries. Whereas in Germany disposable income and consumption
inequality display very similar trends, consumption inequality increased at a much slower rate
than income inequality in Italy. In the UK, consumption inequality rose in pace with disposable

income inequality in the early 1980s but this growth slowed down in subsequent years.

3 Data

3.1 Data and variable description

We use data from the European Survey of Income and Living Conditions (SILC, 2004 to date)
and its forerunner the European Community Household Panel (ECHP, 1994-2001). These sur-
veys provide variables on household income, well-being, employment and economic living condi-
tions for all EU member states and several other European countries. Eurostat coordinates the
SILC data collection process and together with experts from national statistical offices has been

developing methodological guidelines since its launch. National statistical institutes are respon-



sible for all stages of the data collection process (with the fieldwork sometimes being outsourced
to external agencies) and the correct submission of the harmonized data to Eurostat who then
make a cross-country comparative version of the data available for scientific users upon request.
The reference population in SILC includes all private households and their current members
residing in the territory of the countries at the time of data collection. To ensure comparability
of data and variables, SILC has opted for an ex-ante output harmonization strategy: survey
design and methods are flexible as long as the output requirements are met (European Com-
mission 2017). Comprehensive details on quality control (Eurostat 2018d) and legal aspects
(Eurostat 2018c) are available from Eurostat websites.

The ECHP (Eurostat 2018a) is a European cross-national longitudinal survey focusing on
household income, living conditions, health, demographics and employment. A major feature
is the cross-national comparability of the data. Common procedures were implemented at all
stages from the design of a harmonized questionnaire, harmonized definitions and sampling
requirements. Most participating countries used the harmonized ECHP questionnaire designed
by Eurostat. However, in some countries the institutes in charge of the production of the ECHP
converted national data surveys into ECHP format to replace the ECHP from 1997 onwards
(EPUnet 2018). We exclude these observations from our analysis.

For our analysis, we stack all cross-sections from both datasets. As the number of countries
for which data is available varies over time, we define two different estimation samples. The
long sample comprises 10 European countries? and provides us with a continuous time series
from 94/95 to 2014/15. The short sample also includes Eastern European countries and covers
the period between 2004 to 2015.2 Households are the unit of observation. Finally, we exclude
all observations where the person responsible for accommodation is younger than 25 years.

To approximate basic consumption we use a question that asks to provide the level of
income to make ends meet. The exact wording in SILC remained constant for all survey years
since 2004 and reads: “In your opinion, what is the very lowest net monthly income that your
household would have to have in order to make ends meet, that is to pay its usual necessary
expenses? Please answer in relation to the present circumstances of your household, and what
you consider as usual necessary expenses (to make ends meet).” In ECHP the wording is

identical but truncated: “In your opinion, what is the very lowest net monthly income that

2AT, BE, DK, ES, FR, GR, IE, IT, NL, PT
SAT, BE, FR, IE, LU, NL, DK, FI, IS, NO, SE, CY, ES, GR, IT, PT, CZ, EE, HU, LT, LV, PL, SI, SK, UK.



your household would have to have in order to make ends meet?”

Traditionally, this question was used to derive an estimate for a subjective poverty line
(Decancq et al. 2013). However, such estimates have been shown to vary a lot both over time
and between countries. Furthermore, results are sensitive to the exact wording and placement
of the question. Given the interviewer instruction and how this variable is conceptualized we
expect that respondents think of expenses a) are related to basic consumption goods that occur
on a regular basis and b) thus are also more difficult to decrease (food, care services, housing,
mobility). The next sections comprise various exercises aimed at validating this assumption
with empirical data from national accounts and external micro data.

Further, we have to keep in mind that this is the English formulation. For the ECHP,
Eurostat designed a common English questionnaire and coordinated the data production pro-
cess (Peracchi 2002). National statistical offices then translated the basic ECHP questionnaire
and adapted it to the specific conditions of each country. With output harmonization in SILC,
Eurostat defines a set of target variables, which are described in detail in the document “Method-
ological guidelines and description of target variables (doc65)”. National statistical offices can
access this document in advance of each round to draft questionnaires and operationalize vari-
able definitions. Once the user database is completed, data users find this document in their
data package. Alternatively, the guidelines can be downloaded from the European Commission’s
CIRCABC interface (European Commission 2018).

Our two income variables are the household sum of employee cash or near cash net earnings
(henceforth “earnings”) and the household’s total disposable income after tax including social
transfers and old-age pensions (henceforth “income”). All variables are adjusted for household
size (using the modified OECD scale). Estimators are weighted by final cross-sectional sample

weights provided in the Eurostat database.

3.2 Validation with national accounts data

In figure 1 and figure 2, we gauge in a similar vein as Jappelli and Pistaferri (2010) the data
suitability of the ECHP and EU-SILC question on the ability to make ends meet for investigating
household consumption. It becomes apparent that comparing those COICOP components which

reflect usual household expenses? track very closely the development of the respective survey

“These components encompass the following: Food and non-alcoholic beverages (CP01), clothing and footwear
(CP03), housing, water, electricity, gas and other fuels (CP04), furnishings, household equipment and routine
household maintenance (CP05), health (CP06), transport (CP07), communications (CP08), education (CP10).



question in ECHP and EU-SILC. In addition to Jappelli and Pistaferri (2010) we also investigate
the first differences of both time series to rule out a spurious correlation over time. Figure 3
and figure 4 depict that also in first differences both time series show a close co-movement. We
therefore conclude that this variable is a suitable proxy to study the development of a large
share of household consumption.

Table 1 gives an estimation of the size of the basic needs variable as a share of total
consumption. In sum, this survey question is likely to represent roughly two-thirds of total
household consumption. For the period covered in EU-SILC, from 2004 to 2014, the share
of consumption reflected in our variable is the lowest in Spain where it accounts only for ap-
proximately 60% of household consumption and the highest in Lithuania where the mentioned
COICOP components reflect three quarters of total consumption. Overall, the amount of con-
sumption is comparable with the revised PSID data on consumption (from 1999 onwards) which
covers approximately 70% of all consumption items (Blundell et al. 2016).

In addition to the possibility to measure basic consumption in the way we do it, the concise
measurement of income components that aggregate to household income is a strength of the
ECHP and EU-SILC data sets. This opens up the possibility to investigate the pathway from
wages to earnings to joint earnings to total household income to consumption in more detail and
to apply decomposition analysis for household income. All variables are constructed based on
guidelines that aim at output harmonization. We use the disposable household income as our
main income measure.? Furthermore, income deciles are derived from this variable. Our measure
of inequality is, following Aguiar and Bils (2015) the ratio of the mean of high-income (ninety
through ninety-fifth percentiles) to low-income households (fifth through tenth percentiles).

As an additional work in progress, we also compare distributions of the basic consump-
tion variable with corresponding proxies from the European Household Budget Survey 2010
(Eurostat 2018b) which provides detailed microdata on consumption expenditures. First re-
sults (figure 5) from a visual inspection of density functions for three selected countries indicate

a good overlap so far.

5Tt is derived as follows: sum for all household members of gross personal income components (gross em-
ployee cash or near cash income ; company car ; gross cash benefits or losses from self-employment (including
royalties) ; unemployment benefits ; old-age benefits; survivor’ benefits, sickness benefits ; disability benefits
and education-related allowances; income from rental of a property or land ; family/children related allowances
; social exclusion not elsewhere classified ; housing allowances ; regular inter-household cash transfers received ;
interests, dividends, profit from capital investments in unincorporated business ; income received by people aged
under 16; minus regular taxes on wealth ; regular inter-household cash transfer paid ; tax on income and social
insurance contributions



4 Methods

To describe trends in consumption inequality and how these follow income inequality (our first
research question), we calculate percentile ratios similar as in Aguiar and Bils (2015). This
allows for a rough comparison with the U.S.-American evidence. Households in the bottom and
top 5 % are excluded from our analysis. For household income y and earnings e, the percentile

ratios are calculated respectively as:

Petratioly. ] — mean[y, €l top20[y.e] (1)
: Y, mecm[y, e]bottom20[y7€]

The percentile ratio for consumption ¢ inequality is defined as:

mean [C] top20[y]

mean|c] bottom20[y]

Pct.ratiolc] =

(2)

To analyse inequality over the life cycle (second research question), we have to deal with
the fact that age, time and cohort effects are perfectly collinear and thus cannot be separately
identified. Considering that we use repeated cross-sectional data, we mainly follow the pro-
cedures in Heathcote et al. (2010) and Fuchs-SchAlndeln et al. (2010) and simply report
age-inequality effects under two different assumptions. First, for each cross-section and each
country all households are categorized into 8 age groups based on the main earner in the house-
hold. Households with the main earner younger than 25 or older than 65 are excluded from
the analysis. Within each country in the long sample, the cross-sectional variance of log(y)
and log(c) is then regressed on a full set of age dummies and either a full set of year dummies
(Model 1) or a full set of year-of-birth dummies (Model 2). The former controls for time (cal-
endar) whereas the latter controls for cohort effects effects. To estimate model 1 we generate a
dataset which contains the variance of the dependent variable of interest (y, e, ¢) for age groups
of different birth cohorts and for each country. For model 2, the unit of observation are age
groups by survey year. In the results section 5.2 we present plots of the age profile in deviation

from the values of the age group 25-29.



5 Results

5.1 Trends in earnings, income and consumption inequalities in Europe

Figures 6 and 7 demonstrate that irrespective of the economic and financial turmoil that char-
acterizes these two decades, household income and consumption inequality remained relatively
stable for most countries over this period. In the long sample, only Spain is one notable exception
from this pattern. Clearly, more fluctuations in inequality are expressed in the development of
earnings. Household income includes all types of private and public transfers including old-age
benefits. Hence, the distance between the blue and orange lines gives us a rough proxy of redis-
tribution effects through public welfare. It is noticeable that in southern European countries,
such as Spain, Greece, Portugal Italy earnings and income inequality are hardly distinguish-
able. This is in contrast to the other countries in the long sample that show a clear distinction
between earnings and income inequality. This pattern is hardly affected by the recent economic
crisis, but persists since the mid-1990s.

By and large, basic consumption inequality remained very stable since the mid-1990s and
is clearly lower than income inequality in most countries. This pattern is similar to evidence on
consumption inequality from the USA (Aguiar and Bils 2015). Two exceptions in Europe are
Ireland and several Mediterranean countries. Ireland experienced fluctuations since the 2008
crisis after a shorter period of shrinking inequality.For Portugal, Spain and Greece we observe
a slight reduction in basic consumption inequality over the the years. Figures 6 and 7 also
show that while there are considerable differences in inequality of earnings (average range of
3.0 over time) and income (average range of 2.06 over time) between countries, this is not the
case for consumption (average range of 0.84 over time). Figure 8 also indicates some kind of
convergence in basic consumption inequality among the countries in the long sample, which is
not observable for income inequality trends.

What is different when we look at the short sample and include a broader range of
countries, particularly from Eastern Europe? In figure 9 we grouped countries into five different
welfare state regimes (Arts and Gelissen 2010) and calculated the mean of inequality ratios
by welfare regime. For the UK — a representative example of the liberal welfare cluster — we
find parallel trends of decreasing income inequality and basic consumption inequality over the
last 10 to 13 years. No other welfare regime displays similar fluctuations of basic consumption

inequality over time. Until recently the levels of basic consumption inequality where highest



in the UK, followed by the conservative, Mediterranean and Scandinavian welfare regime at
the other end of the spectrum. Scandinavian and Conservative welfare states have the lowest
levels of income inequality. However, in terms of transmission of income inequality into basic
consumption inequality, one can observe that Eastern European welfare states end up at similar
consumption inequality levels then conservative welfare states. Over the shorter period with
more countries we again see large and relatively stable differences of income inequality between
welfare regimes (figure 10). Basic consumption inequality, in contrast, is less disperse with the
UK rapidly joining the other country groups over the 2005-2015 period.

We complement the results on basic consumption inequality for the short sample by
investigating probabilities of owning five particular commodities: a car, telephone, personal
computer and a color TV, washing machine. Respondents are ask whether they own these
durables and if not, if this is due to financial reasons or other reasons (e.g. consumption
preferences). All shares are calculated by excluding households who do not have this item
for other than financial reasons. Results for the total short sample are presented in figure 11
which shows that inequality decreased for all goods over 2005/2015 but the pace slowed down.
Figure 12 zooms in on personal computers and phones® that have gained importance due to
increased digitalization of various life spheres. Here, the catch-up of the bottom income group
generally slowed down in the last 8 years, strongest for Eastern European countries followed
by Mediterranean countries. The “Digital Divide” between top and bottom income groups is

smallest in Scandinavian welfare states.

5.2 Cross-sectional inequality over the life cycle

Figures 13 to 17 show the change of inequality as measured by the variance of the log for each
of our three dependent (equivalized) variables of interest (y,e,c). Change (vertical axis) is
measured as deviation (marginal effect) from inequality in the youngest age group (25-29). The
blue represents the marginal effect from the model that controls for birth cohort whereas the
green line represents the marginal effect on inequality resulting from the model that controls
for time (calendar year). We concentrate on the results for the 10 countries in the long sample
and start with the rightmost panel that refers to basic consumption inequality. Obviously, it
matters whether we control for time or cohort effects, particularly for France and Denmark

where differences between the two model specifications (blue and green line) grow substantially

SSILC, however, does not ask if the phone can be connected to the Internet (fixed landline or mobile).



after reaching your mid-40s. However, for the broad majority of countries we see that compared
to the youngest age group consumption inequality initially decreases until 35 to 40, usually rises
thereafter and starts to shrink again from the age of 50/55 onwards. Notable execptions from
this pattern are Spain and Greece where we observe decreasing consumption inequality until 65
(Spain) or until 44 (Greece).

For all ten countries, the change in earnings inequality over the life cycle is much higher
than for income inequality and basic consumption inequality. Except for Belgium, Greece and
Ireland, earnings inequality maximally deviates from the youngest age group at the end of the

life cycle.

6 Preliminary conclusions and outlook

For the long sample (1994-2014), we observe that total income inequality and consumption
inequality remained relatively stable in most European countries. In terms of the magnitude
of basic consumption inequality, countries are more similar as compared to income inequality.
For for the Southern European countries (PT, ES. GR), basic consumption inequality slightly
decreases over time converging to the inequality levels of the other countries in the long sample.
This convergence is not visible for total household income inequality.

For the short (but larger) sample comprising 25 countries from 2005-2014, results vary
between five groups of welfare states. In the UK (liberal welfare regime), we observe a parallel
decrease in consumption and income inequality. Countries in the Mediterranean and Eastern
Furopean welfare regime display stable low levels of basic consumption inequality but at the
same time also stable high levels of total income inequality. In Scandinavian welfare states we
find stable low levels of both income and basic consumption inequality whereas conservative
welfare states exhibit stable yet slightly more unequal income and basic consumption distribu-
tions. We supplement the analysis of our metric consumption inequality indicator by comparing
affordability of five durables usually used for measuring material deprivation in Europe between
the top and bottom household income quintiles. This descriptive analysis reveals that on the
one hand there has been a substantial catch-up of low incomes for all items since 2005. On the
other hand, we also see this process has slowed down for some items (PC, car) since the financial
crisis of 2007/2008. Among the five different welfare state regimes in Europe, the affordability

gap is highest in Eastern Europe.
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Future research of inequality trends could make use of the fact that the ECHP and
EU-SILC data contain information of the NUTSI level and the degree of urbanization. This
would allow investigating regional trends income and basic consumption inequality in Europe.
Regions with higher wage rates, for instance, could also imply a higher price level of housing
and daily living costs whereas regions with declining wage rates could induce price decreases
for expenditures of daily living. From that, one would expect more variation of our inequality
measures between smaller spatial units.

We also aim to apply the method developed for repeated cross-section data in Blundell
et al. (2013) to estimate variances for the persistent and transitory components of income and
to relate these to changes in consumption variances (for multiple countries and different birth
cohorts). This addresses the question of how permanent and transitory income shocks change
consumption and how easily households can insure against such shocks. Permanent shocks are
harder to absorb and to insure and thus more likely to be reflected in consumption (inequality).
As insurance mechanisms partly depend on the welfare state policy mix a cross-country com-
parison based on our dataset could provide insights into the role of policy as compared to other
(Blundell et al. 2008, Blundell et al. 2016) insurance mechanisms (e.g. family labor supply,

borrowing).
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7 Tables and Figures
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Figure 1: Comparison of ECHP and EU-SILC data with ESA data
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Figure 2: Comparison of EU-SILC data with ESA data
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Figure 3: Comparison of ECHP and EU-SILC data with ESA data, first differences
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Figure 4: Comparison of EU-SILC data with ESA data, first differences
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Figure 5: Validation with Eurostat Household Budget Survey 2010
Belgium: HBS-SILC comparison
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Figure 8: Convergence of basic consumption inequality, long sample
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Figure 9: Inequality of income and earnings, short sample

Liberal Scandinavian Conservative
< 4
@
o~
—_—
T T T T T T T T T T
{_!96@ (19@ N (}9@@ q§\° q,d\"-’ (1960 q,Q\Q r&\%
Mediterranean Eastern Europe
o -
©
N - @ @
-

T T
H Q
QD N
P

T T
2] Q
Q N
P

equiv. income

equiv. cons.

Graphs by (p 50) wfregime

Note: short sample , welfare regime: AT BE FR IE LU NL (cons) DK FI IS NO SE (scand) CY ES GR IT PT (med) CZ

EE HU LT LV PL SI SK (eastern) UK (liberal), means of inequality ratio by welfare regime.

25




Figure 10: Convergence of basic consumption inequality, short sample
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Figure 11: Durable goods of top and bottom income groups, short sample
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Figure 12: Digital Divide between bottom and top income groups, short sample
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Figure 13: Life-cycle inequality, AT and BE
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Figure 14: Life-cycle inequality, DK and ES
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Figure 15: Life-cycle inequality, FR and GR
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Figure 16: Life-cycle inequality, IE and IT
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Figure 17: Life-cycle inequality, NL. and PT
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