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Abstract
By recovering measures of income dispersion from the European Commission Consumer Survey, this analysis
addresses whether conventional and unconventional monetary policies affect income inequalities in the Euro Area
and the impact thereof on monetary transmission. First, in a VAR framework, the effects of both types of monetary
policy on income distribution are evaluated. Second, the marginal effect of income dispersion on the consumption
elasticity to monetary shocks is computed by introducing interaction terms. The results suggest high cross-country
heterogeneity in the impact of monetary policy and non-linearities associated with the redistributive strength of fiscal
policy and the maturity of the household portfolio. Standard expansionary monetary measures typically have a small
contractionary effect on income distribution. Mildly high income dispersion is beneficial for the transmission of the
monetary shocks to consumption because it overcomes the negative effect of consumption smoothing. However, for
what concern Q.E. type measures, highly redistributive fiscal policy and highly sensitive households’ portfolio might
trigger these results.
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1.

Introduction.

<<…in the short-term, are the financial effects of monetary policy creating regressive or unwelcome
distributional effects in the euro area and in individual countries? And over the medium-term, how is that
being offset by the macroeconomic effects of our measures?...>>. Mario Draghi, president of the ECB, 2nd
DIW Europe Lecture, Berlin, 25 october 2016.
A large debate has recently arosen on the interaction between monetary policy and the dispersion of income
and wealth distribution. In particular, the potential dis-equalizing impact of an expansionary monetary policy
in the Euro Area (EA) caught the attention of the public and policy-makers, including the European Central
Bank (ECB), also on account of the recent prolonged period of low interest rate and the ongoing
implementation of unconventional monetary policy (UMP) measures.
Although virtually all kinds of economic policy measures have some distributional impact, when it comes to
monetary policy, distributional considerations have been largely overlooked4. Several central banks, including
the European Central Bank (ECB), have as a first objective to maintain price stability over the medium term,
but, especially during financial and economic crisis or in prolonged period of zero-lower bound constraints,
there are some technical, non-judgmental interests for central bankers in the distribution of income and wealth
(for example the negative direct effect on consumption, long term growth, etc.) that have made them
questioning about how long the distributional side-effects should be tolerated.
Historically, income and wealth dispersions in the EA have been low and the largely redistributive fiscal
policies have contributed to contain their growth (i.e. Domanski, et al., 2016 found that redistributive fiscal
policy have reduced the level of wealth and income inequality in most of OECD advanced economies but they
have not changed the long term trends.). However, since ECB is facing a prolonged period of quantitative
easing (Q.E.), the issue is going to be largely discussed even in Europe. For example, the Bank of England,
pressed by the U.K. government, has recently made some effort in evaluating the effects of the unconventional
monetary policies implemented in the U.K on inequality.5 This analysis assesses the impact of both
conventional and unconventional monetary policy, aiming to disentangle the puzzle about how much the ECB
should care about this type of side effects, and broadly, about income and wealth inequalities as a whole.
The first reason behind such new worldwide interest on the distributional effects of monetary policy is the
increasing criticism from the public towards the independence of the central banks. This perceived democratic
deficit is often accompanied by the feeling that central banks, although nowadays largely independent from
the central governments, are not fully independent from the management of large companies, especially, banks.

4 With exclusion of most recent works, empirical and throretical analysis are limited to few influential paper, as (Romer & Romer , 1999) and (Coibion, et al.,

2012).
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<<Loose monetary policy, achieved through Q.E. and low interest rates, has re-distributional effects, particularly penalising savers, those with ‘drawdown
pensions’ and those retiring now[…] While the aggregate savers and pensioners may receive some benefits form higher assets prices, there will be many
individuals who will not have benefited. The BoE should provide its estimate of the overall benefit and loss to pensioners and savers from Q.E.[…] We
further recommend that the BoE, and particularly MPC members improve their effort to explain the benefits of the current position of monetary policy to
those affected by the redistributive effects of Q.E.[…]>> Treasury Committee for the House of Commons, “2012 budget”, Treasury- 30th report, London,
April 2012.
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For instance, in a largely discussed article appeared on the New York Time in 2012, Acemoglu and Johnson
accused the Fed to “…have given way completely and with disastrous consequences, when the bankers bring
their influence to bear…”6.
An additional and perhaps more relevant motivations behind such an increasing interest is represent by the
damaging effects that high inequalities in income distribution may have on economic growth and financial
stability, which might potentially trigger the benefits of an expansionary monetary policy on real economy
growth. Among the others, the following contributions point out the major issues:


Ostry, et al., 2014 by using a large panel dataset in which the separate the measure on net inequalities

to redistribution policy, they proved that lower net inequality is robustly correlated with faster and more
durable growth, for a given level of redistribution, and that the direct effect of redistribution by fiscal policy
might be negative. Indeed, high inequality leads to more fragile economic growth due to investment- reducing
political and economic instability, lower social consensus and less progress in health and education.


Ko, 2015, Motta & Tirelli, 2014 and Areosa & Areosa, 2016 in DSGE models with segmented labor

markets and limited assets participation shows that if a Central Bank ignores heterogeneity in labor market,
and thus inequality in labor income, its optimal policy causes significant higher welfare losses. Since high
income inequality enhances the stickiness of aggregate wage adjustment and leads to greater fluctuations of
output and employment, the consequent less-accommodative monetary policy would not stimulate enough
the demand of labor, ultimately leading to an increase in low-skilled and high-skilled workers’
unemployment and, hence, to declining consumption for both types of household.


Rajan, 2010 and Turner, 2015 posit that in UKL and the U.S., due to the growing inequalities in income

distribution, the benefits of rising aggregate income over the past decades where confined to a rather small
group of households at the top of the income distribution. Although consumption does not vary much along
the income distribution due to the permanent income theory, the consumption of the lower and middle income
groups was largely financed through rising credit rather than raising income. Henceforth, the raising of credit
was as much necessary to boost demand as unsustainable and, hence, the growing income inequalities may
be listed among the causes of the recent financial crisis.
Although the intense debate on the topic, the empirical literature is still scarce and sometimes contradictory.
The influential paper of Coibion, et al., 2012 finds positive redistributive effects of an expansionary monetary
policy in U.S. data in the period 1980-2008 because the assymetric effect on labour income along the income
distribution, while Davtyan, 2016 by considering measures of inequalities inclusive of the top-1% and
accounting for the long-run relationships among the varibles, challenged this view. Furthermore, Coibion, et
al., 2012 findings has been strongly argued as concerns unconventional monetary policy (UMP), because the
quantitative easing (Q.E.) by transmitting through different channels, may benefit exclusively the households
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<< Monetary policy has an impact on inflation, output and unemployment. But it also has a major impact on stock market prices. Any central banker raising
interest rate s id reducing stock market values and thus eroding the bonuses of top bankers and other chief executive.[…] In principle, the FED could
stand up to the bankers, punishing back against all specious argument. In practice, unfortunately, the New York Fed and the Board of Governors are
quite deferential to finance-sector “experts”[…]In the recent decades, the Fed has given way completely, at highest level and with disastrous
consequences, when the bankers bring their influence to bear[…]>>D. Acemoglu & S.Johnson “Who Captured the Fed?” New York Times, 29-Mar-2012.
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on the top of the distribution, namely the ones closer to financial markets. Montecino & Epstein, 2015 for US
by analysing both the QE period (2008-2010) and the post-QE period (2011-2013) has found that an
expansionary monetary policy, mainly in the form of QE, during these periods contributed to rise inequality.
Expressively, this UMP has increased the price of corporate equities via capital gains, as well as the reduction
in returns to short-term assets added further to this process. Although employment had a strong redistributive
effect, this channel was smoothed by the fall in real wages over the two periods and the contribution of
mortgage refinancing was nuanced by the constrained access to credit at the bottom. Hence, dis-equalizing
effects of increasing assets returns outweighed the redistributive effects of falling unemployment. A similar
view have been expressed by Mumtaz & Theophiopoulou, 2016 looking at Q.E. measures in U.K.. Whereas,
as regards Japan, Saiki & Frost, 2014 find that in prolonged periods of almost exclusively UMP, as the one
that Japan has experienced since 2006, expansionary monetary policies increase income dispersion.
Focusing on the Eurozone, the empirical analyses are limited due to scarcity of proper household income,
wealth or consumption surveys. Two independent reports, Claeys, et al., 2015 and Bernoth, et al., 2015, have
assessed qualitatively the risk of a rise in income inequalities in the EA following the ECB large-scale asset
purchased program announce in January, 2015. Specifically, both argue that in the short run ultra-loose
monetary policy would increases asset prices and, hence, would exacerbate the wealth and income inequalities
in Europe. However, both agree that if the program successfully stimulates the economy, it would improve
more the employment and income situation of low income and low-skilled households and, hence, would lately
reduce inequalities. Furthermore, by a sophisticated simulation, Casiraghi, et al., 2016 challenged the view of
dis-equlizing effects of ECB non-standard monetary policy measures. They argued that the redistributive (or
not) effect of monetary policy (standard or not) are negligible because the response of income along the wealth
distibution is U-shaped due to the easing credit conditions and poorer houselds labour income reacts more to
the improvement of the macroeconomics conditionds.
The contribution of this analysis to the existing literature is twofold. First, the impact of both conventional and
unconventional monetary policy on households’ inequalities is empirically evaluated for the Euro Area. In
particular, the analysis attempts to assess whether monetary policy dampens or intensifies income inequality,
disentangling the differences between standard and non-standard measures. Second, it is tested the theory of a
persistent effect on aggregate consumption from redistribution after either a devaluation of nominal assets, or
a monetary shock, as proposed in Doepke, et al., 2015. Specifically, the analysis investigates whether higher
inequality in income distribution affects the transmission channels of monetary policy impulses to
consumption aiming to investigate whether redistribution is a channel through which monetary policy affects
consumption rather than just a side- effect of an expansionary monetary policy.
By employing a panel VAR framework inclusive of monetary policy indicators, income inequality indexes and
macroeconomic variables at country level, the results support the idea that conventional monetary policy is
typically associated with a decrease in income dispersion. However, if the household portfolio is characterized
by short term maturity and the fiscal policy is highly redistributive, the effect of an expansionary
unconventional monetary policy might be dis-equalizing. Furthermore, the typical positive effects of mild
4

income inequality on the elasticity of consumption to monetary shocks, in case of non-standard measure, are
challenged under the very same conditions.
The paper is articulated as follows: Section 2 presents a snapshot of the current distribution of assets, debt and
income across households in the Euro Area. Moreover, it discusses the transmission channels through which
monetary policy may affect income distribution. After describing the data and the identification strategy used
(section 3), sections 4 and 5 report the results for respectively income dispersion and the marginal propersity
to consume. Section 6 concludes.

2.

The transmission channels of monetary policy to income distribution in the EA.

In the Euro Area, income inequalities have historically been quite small due to the large redistributive role
played by the fiscal policy of the Members States. However, the recent analysis of the distribution of
households’ assets, debt and income conducted by the ECB-HFCN, 2013 has highlighted that although the
distribution of income is quite concentrated around the mean, the distance between the top and the bottom
decile of the distribution is large and significant for most of the countries. Furthermore, the distribution of
wealth is sparser and the top decile of the income distribution holds almost ten times the wealth of the bottom
decile. Figure 1 below reports the distribution of income and wealth for EA and for the five largest EA
countries. The data support the theory expressed in Domanski, et al., 2016 for which the recent increase in
wealth dispersion in the main OECD advance economies follows from the large increase in income
inequalities, while wealth concentration migh exacerbates income inequalities.
Figure 1 Income and wealth distributions in the EA.

Although it is largely known that monetary policy potentially has an impact on income dispersion, the
theoretical literature has identified several transmission channels for which the final effects of monetary policy
on income dispersion are ambiguous and hard to forecast a priori. The discussion does not involve just the
magnitude of the effects, that mainly depends on the composition of the households’ assets portfolio, but also
the sign of the final effect, that depends on which transmission channel prevails and hence, on the sensitivity
of the households to different factors (i.e. inflation, financial assets, business income, etc.).
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Among the others, the theoretical literature has identified the “savings redistribution channel”, according to
which an expansionary monetary policy redistributes from lenders to borrowers due to both the interest rate
effect and the Fisher effect. In opposition, several papers have claimed that high income households benefit
more from an increase in income after an expansionary monetary policy (Earnings heterogeneity channel).
For instance, Ko, 2015 claims that, since low-skilled workers typically have stickier wages, monetary policy
drives movement in the wage premium and incentivize firms to substitute between low-skilled workers and
high-skilled workers. Furthermore, high income household received other incomes in the form of capital gains
(Income composition channel) and they are affected directly by the first round effect as they are more
connected to the financial markets (Financial segmentation channel (Williamsons, 2009)). Finally, the role of
inflation has been largely argued because, on the one side, low income households are more exposed to
inflation risk (Albanesi, 2007) but, on the other side, they are less exposed to the Fisher effect, or even they
benefit from it.
Figure 2 Financial Assets in the EA

Given this large heterogeneity among households’ portfolio of financial assets over the income distribution,
the income composition channel and the financial segmentation channel might significantly reveal as
transmission channels for unconventional monetary policy, and eventually might trigger the narrowing effects
of monetary policy on income dispersion related to the Fisher and the interest rate effects. Bernoth, et al., 2015
argued that unconventional monetary policy surprises have much stronger effect on asset prices, around four
times more, compared to conventional monetary policy surprises that lower short term interest rate by the same
magnitude. For instance, Domanski, et al., 2016 for France, Germany, Italy, UK and US predicted that the
main drivers of wealth since 2010 have been equity returns, while fixed income assets have played a relevant
role only during the recession (2009-2010). The only exception have been Germany, which face negative
deposits rates, strongly affecting the financial income of poorer households. Additionally, Adam &
Tzamourani, 2015point out that most of the Euro Area population would fail to benefits from bond and equity
prices increases, while an increase in house price would increase most of the households. Although bond prices
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increase benefits are widespread along the wealth distribution, welathier households gain the most from a
equity price increase and, thus, an increase in equity price might increase net welath and income inequality.
However, at least two further considerations need to be accounted to evaluate the relevance of these channels.
Figure 3 EA Bank lending conditions for households: On the one side, the financial segmentation channel
net % of respondents improving the conditions
claims that some economic agents, which trade

frequently in financial markets, are affected directly and
immediately by a change in monetary policy; while
unconnected economic agents are affected only
indirectly through their transaction in the goods market.
If it is true that high income households hold a larger
share of financial assets other than deposits, it is also true
that low income households typically retain as much
financial liabilities (in the form of debt) as the top
income households7. Since in the last years the euro area bank system has start smoothing the lending condition
for the consumers, as reported in Figure 3, the unconnected agents (i.e. who does not trade in financial markets)
will also benefits from the first round effect of a change in monetary policy stance. However, as argued in
Claeys, et al., 2015, for several countries (i.e. Austria, Belgium, France, Italy, Germany, and Netherlands) this
channel would be limited by the need of costly refinancing the loan to gain from low interest rate environment,
because most of the mortgages are fixed rate. Furthermore, Domanski, et al., 2016 point out that, although
monetary policy might have contributed to lower borrowing costs, higher households leverage might further
amplify the impact of lower asset return on household wealth, and hence income, inequality.
On the other side, as Figure 4 reports, the

Figure 4 Redistributive policy in the EA

redistributive policies in the EA, which works through
either the proportionality of taxation or the large
transfers to the poorer part of the population, are quite
important. Therefore, the effect of an expansionary
monetary policy on government debt by releasing
resources, usually, increases the transfers towards the
lower income households, and hence strongly mutes the
earnings heterogeneity channel.
In conclusions, the current situation of the households’ portfolio in EA supports the belief that an expansionary
monetary policy would have a narrowing effect on income distribution. However, the prolonged period of zero
lower bound constraints and the use of unconventional monetary policy might give higher relevance to both
the market segmentation channel and earnings heterogeneity channel and hence might trigger this effect.

7

The HFCS for 2010 reports that the bottom 20% of the income distribution has a median debt to income ratio of 67.8% and the top 10% has a median of
70.3%. Furthermore, the debt to income ratio is not increasing over the income distribution (p1 67.8%, p2 39.6%, p3 51.8%, p4 68.7%, p5 83%).
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3.

Data and identification strategy

In setting up the analysis of the model, two main problems arose that concerned both the data availability and
the identification strategy. For what regards the data, although several surveys (EU-SILC, HFCS, etc8.) are
conducted in Europe to collect data in income and wealth at micro- data level, either the frequency or the
quality make the feasibility of a monetary analysis almost impossible.
The strategy has been building the dispersion

Figure 5 Income and Wealth dispersion indexes

measures out of the Consumer Survey conducted
monthly

by

the

European

Commission.

However, this survey is mainly qualitative, for
qualitative questions the answers are usually
given according to a five options ordinal scale
and, hence, the released time series typically
report the net percentage of positive responses.
The questions are organized around four main
topics,

namely

the

household’s

financial

situation, the general economic situation, saving
and intention with regard to major purchases.
Although micro-data are not available, the series
are released both at aggregate level and
disaggregated for income distribution quartiles.
Henceforth, it is possible to recover some
measures of dispersion out of this data9.
Following the argument of Saiki & Frost, 2014, although the survey neither provides micro- data nor follows
the same households over the time generating a pseudo-panel rather than a proper panel, the measures of
income dispersion constructed out of the aggregate data by percentiles are sufficient proxies of income
dispersion. Three different questions are considered out of the section on the household financial situation and
on savings, but for consistency with the other inequality measures, the investigation focus on income dispersion
and the analysis is limited to the net percentage of positive responses out the first questions on past income:
How the financial situation of your household changed over the last 12 months?
Using the mean net percentage of positive responses (normalize to lies between 0 and 100) for each percentiles
of the income distribution, three different measures are considered, namely the Gini Index, the Top-Bottom
ratio and the Theil coefficient. For the analysis, the latter has been mainly employed because represents better
the dispersion of the overall distribution of income. Indeed, the Theil coefficient considers the distance of each
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For detail about the available survey see Annex 1:

9

The data are available at country level for each of the Member state of the European Union. For what concern the euro area level data, there are computing
aggregating the Euro area countries data with weighs based on consumption.
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of the observations from the mean and not just the distance between the top part of the distribution and the
bottom. Figure 5 reports the time series of the measures of income (bottom) and wealth (top) dispersion. It is
possible to detect in the graphs few strong

Figure 6 Correlation between EU_SILC Gini index and
EC-CS based Theil coefficient

movements in early ‘90s and during the financial
crisis. Furthermore, the series, quite stable over
time, shows a positive trend since 2010 that might
reflect the prolonged period of zero-lower bound
constraints for standard monetary policy and the
series of liquidity injections undertaken by ECB.
Furthermore,
report the yearly average of Theil coefficent and
the Gini index recovered from the EC Consumer

Survey and the Gini index provided by Eurostat (EU-SILC) in both levels and difference. It is possible to
notice that after 2009 the employed series of income dispersion closely follows the observed Gini index and
that it is aligned with the change in the observed Gini index over the whole sample. This results is supported
by the observed correlations, as reported in Table 1.
Table 1 Correlation among alternative income inequality measures

EU-SILC

HFCS-Q

EU-SILC (diff)

HFCS-Q(diff)

EC-CS (full sample)

-0.41

-0.64

0.53

-0.09

EC-CS(post 2009)

0.92

0.06

0.75

0.11

EC-CS: Monthly Theil coefficient from the EC Consumer Survey; HFCS-Q: Quarterly Theil coefficent from the macrosilulated series recovered from the HFCS;
EU-SILC: Yearly Net Gini Income (Eurostat).

The other main problem is the identification of Standard Monetary Policy and Unconventional Monetary
Policy shocks. Looking at previous literature, on the one hand Coibion, et al., 2012 for U.S. constructed a
measure of monetary policy shocks defined as the component of policy changes from each meeting which is
orthogonal to the Fed’ information set, as embodied by the Green-book forecasts. However, their sample ends
in December 2008 and, hence, does not cover the period of Q.E. undertaken by the Fed. On the other hand,
Saiki & Frost, 2014 exploited the prolonged period of unconventional monetary policy (i.e. from 2001 to 2006
and from 2009 to 2013) for Japan and identified the unconventional monetary policy just as movements in the
monetary aggregates because the monetary policy has been almost exclusively conducted using the Q.E. over
the sample considered. They disentangle the monetary shocks by a combination of short and long run
restrictions on the innovation as proposed by (Gerlach & Smets, 1995).
In our case, although we consider the data on monthly base the observations for the period of Q.E. performed
by ECB are too few to reduce the sample to the after-crisis period. Furthermore, the period during which ECB
have undertaken Q.E. measure features contemporaneously standard monetary stimulus and unconventional
monetary policy measures (i.e. LTRO, TLTRO) and given the initial soft-approach of ECB towards
unconventional measures the Q.E. period is hard to perfectly identify.
9

Following Peersman, 2011 and Mumtaz & Theophiopoulou, 2016, non-standard policy actions are identified
from traditional interest rate innovations as all policy measures that affects the real economy beyond the policy
rate, such as operations that change the composition of the central bank’s balance sheet, actions that try to
guide longer term interest rate expectations or measures that expand or reduce the size of the balance sheet or
monetary base. Specifically, unconventional monetary measures have been identified as innovations to the
ECB balance sheet, and for robustness check to the long run interest rate on government bonds, that are
orthogonal to interest rate innovations and, hence, with zero contemporaneous impact on the short run policy
rate. This identifying restriction requires that the Central Bank does not react to the liquidity shock following
the unconventional monetary action and to its potential consequences, by keeping the policy rate constant.
The timeline represenation of the ECB balance sheet item employed is reported in Figure 7, and it is possible
to notice the large jump in both the level and growth rate in the first months of 2009. Therefore, this variable
mostly collect the large movements in the ECB securities that happens after 2009 following the adoption of
unconventional monetary policy measures.
Figure 7 ECB assets Securities hodings (for policy purposes) time line
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For what concern the identification of both monetary innovations from demand and supply shocks, it is
followed the identification scheme of (Bernanke & Blinder, 1992) for which a monetary shock is identified as
an innovation in the policy rate or in the monetary base that does not contemporaneously affect both prices
and output. The price puzzle argument, put forward by (Gerlach & Smets, 1995), for which short run
restrictions on price does not allow to correctly identified monetary shocks, is weak if monthly series are
employed. Furthermore, for U.K., Mumtaz & Theophiopoulou, 2016 identified monetary policy shocks by a
set of sign restictions, but their results are robust even if a simpler Cholesky decomposition is used to identify
the monetary shocks. Similarly for U.S., Davtyan, 2016 argued that a combination of long run restrictions is a
better way to identify monetary policy, their results remain robust to the use of simpler schemes.
In conclusions, the sample employed spans over a period of more than 16 years (from 1999 to 2015) with
monthly frequency and covers periods of both low and high macroeconomic and monetary volatility. The
countries considered, along with the Euro Area aggregates are 1710 covering most of the member states of the
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Malta and Luxembourg have been excluded for both analyses for low quality of the data available.
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euro area, but the sample have been reduced to span from May 2001 to February 2015 to have it balanced
because the data for Cyprus, Latvia and Lithuania started in 2001.
Along with the two measures of monetary policy stance and the indexes of income inequalities, few other
macroeconomic variables are considered in the analysis, namely GDP, inflation rate and a stock market index.
The variables, other than the dispersion indexes, are taken in growth rates (log) to assure the stationarity of the
series. Moreover, given both the slow movements of the dispersion measures and the quarterly nature of the
real variables, the inflation rate, all the interest rates and the stock market index are smoothed using a 4 months
moving average in order to collect the movements of these variables that occur in the same spectrum as the
income dispersion measures. A description of the series (dispersion indexes excl.) is reported in Table 2.
Table 2 Data in brief
VARIABLE

DESCRIPTION

SOURCE

REAL GDP

GDP at market prices rebased, denominated in Euro, working days and seasonally adjusted. The

Eurostat ESA2010 TP

GROWTH (YER)

growth rate is computed taking the log. It has been interpolated to transform the series from
quarterly to monthly.

CONSUMPTION

Ratio of households’ final consumption at market price rebased and not, working day and

DEFLATOR (PCD)

seasonally adjusted. The inflation rate is computed taking the log and it is transformed by a 4

Eurostat ESA2010 TP

quarters moving average smoother. It has been interpolated to transform the series from quarterly
to monthly
SHORT TERM

Eonia rate, historical close, average through the period. Percent per annum. It has been

Financial Market Data

INTEREST RATE

transformed by a 4 quarters moving average smoother.

collected by ECB

LONG RUN

Maastricht criterion bond yields, which are long-term interest rates used as a convergence

Eurostat. ECB collects

INTEREST RATE

criterion for the EMU. The selection is based on central government bond yields on the secondary

and

market, gross of tax, with a residual maturity of around 10 years. Percentage per annum. It has

aggregate series.

calculates

the

been transformed by a 4 quarters moving average smoother.
ECB ASSETS

Securities of euro area residents denominated in euro held by the Euro-system and issued by Euro

Internal

Liquidity

GROWTH

Area private and public sector. Denominated in Euro. Amount at the end of the period. The data

Management, ECB

are de-trended by a Hoddrick-Prescott filter over the pre cirsis (before 2009) period. The growth
rate is computed taking the log.
STOCK MARKET

Local financial market main equity index (Stoxx for EA), historically close, average of

Financial Market Data

INDEX GROWTH

observations through the period. It is rebased in 1999m1 and it is transformed by a 4 quarters

collected by ECB

moving average smoother. The growth rate is computed taking the log

The identification scheme for the shocks is based on the Cholesky decomposition with ordering GDP, inflation
rate, short run interest rate, ECB balance sheet, stock market and inequality index. The implicit restrictions
behind this ordering imply that output and inflation rate do not contemporaneously respond to innovations in
both the short run interest rate and the Central Bank balance sheet, while the latter measure responds
contemporaneously to innovations in price and output. This scheme allows to disentangle monetary shocks
from supply and demand shocks but not vice-versa. Additionally, the restrictions imposed disentangle the
conventional monetary shocks from the unconventional monetary policy measures by assuming that
unconventional monetary actions affect directly the ECB balance sheet and the financial market but its effect
is lagged on the short run interest rate. Finally, the inequality index is assumed to be weakly exogenous to the
model and, hence, to not affect contemporaneously all the other variables as in Saiki & Frost, 2014. However,
the results are robust to consider the inequality index as weakly exogenous only to output and price.
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4.

Monetary policy and income dispersion: empirical evidences.

4.1

Methodology

As a first step of the analysis, by a VAR model, the dustributional effects of monetary policy is evaluated
through the graphical analysis of cumulative impulse response functions of the response of the dispersion
indexes to an expansionary monetary policy shock. Although the orthogonalized IRFs are largely used for
monetary analysis, from a policy perspective, it is more useful to evaluate the impact of monetary policy on
income dispersion by analysing the cumulative impulse response functions, as in Saiki & Frost, 2014, because
they show the overall impact at each point in time. The VAR model is enriched by few other variables, namely
real GDP, inflation and a stock markets index, to fully identify all the transmission channels of monetary
policy. The identification strategy is based on the Cholesky decomposition and the following order of the
variables: real GDP, inflation rate, short term interest rate, long term interest rate or ECB assets, stock market
index and income dispersion.
The analysis is conducted using both aggregate data at EA level and disaggregate data at country level by a
simple VAR estimator for the former and a panel setup for the latter. Specifically, a simple Least Squares
Dummy VAR estimator is employed for what concerns the panel regression. In this case the country timeinvariant specific characteristics are accounted for by including country fixed effects. The bias claimed by
(Nickell, 1981), due to the correlation between the lagged endogenous variables and the unobserved time
invariant components does not affect the estimates because, although the sample size is small (N=13), the
length of the series (16 years) and the high frequency of the data (monthly) make the time dimension (T=194)
to be enough large. However, as robustness check the main results are reproduced using the Panel VAR GMM
estimator proposed by Love & Zicchino, 2006 that uses as an instrument for the endogenous lagged term the
first lag for which the error terms do not show residual autocorrelation. The fixed effects are accounted for by
demeaning the variables by a Helmert procedure. Since the results remains robust between the two
specifications, it is reliable to believe that the Nickell bias is almost zero. The optimal lag length is chosen
equal to three in accordance with the BIC index and a time-dummy accounting for the level shift due to the
recent financial crisis is introduced as exogenous variables. The estimated model has the form:
𝐾

3

𝑁

𝑌𝑖,𝑡 = ∑ ∑ 𝛽𝑝 𝑌𝑘,𝑖,𝑡−𝑝 + ∑ 𝛼𝑖 + 𝛿2009 + 𝜀𝑖,𝑡
𝑘=1 𝑝=1

𝑖=1

With 𝑘 = ln(𝑦𝑒𝑟), 𝑚𝑎4 (ln(𝑝𝑐𝑑)), 𝑚𝑎4 (𝑒𝑜𝑛𝑖𝑎), 𝑚𝑎4 (𝑙𝑡𝑛/𝑎𝑠𝑠𝑒𝑡𝑠), 𝑚𝑎4 (ln(𝑠𝑡𝑜)), 𝑇ℎ𝑒𝑖𝑙; 𝑖 = 1, … , 𝑁.
4.2

The transmission of conventional and unconventional monetary shocks

Table 3 reports the cumulative orthogonalized impulse response functions of the main variables in the model
for the aggregate EA data. It is possible to notice that long run and short run interest rates co-move after an
expansionary monetary shock either conventional or unconventional, but the effect of short-term interest rate
on the long run interest rate is not significant. This supports our identification strategy in term of
unconventional monetary policy because it points out that the distinction between standard and no-standard
12

measures rely on the delayed impact of the latter on the short run interest rate. A similar result can be observed
also between ECB total assets and the short run interest rate, even if the response of the short run interest rate
to an innovation in the ECB total assets is almost null.
Table 3 Impulse Response Functions after an expansionary monetary shock.
(100 b.p decrease in either the short or long run interest rate or 1% increase in ECB assets, 80% confidence band ).

IRFs: response of GDP
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We can observe that decreasing both the long run and the short run interest rates almost does not affect
inflation, because the negative reaction of output growth in the short-run counterbalances the inflationary
pressures. Whereas, after an expansion of the ECB balance sheet, inflation increases in the short-run, because
it clearly stimulates output growth.
Conventional and unconventional monetary shocks mainly differ in the way they transmit, and this might be
observed looking at the response of financial markets indexes: assets price indicator clearly fall after either a
conventional or unconventional monetary policy shock in the very short run. However, the reaction to a
conventional monetary shock is quick and short lived while the response to an unconventional monetary shock
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is persistent and significant in the medium-long run. Whereas, after a cut in the long run interest rate, asset
price indexes growth increases to contrast the fall in return, while after an expansion of ECB balance sheets
asset price growth increases following the flying-to-returns effect of an increase in the demand of bonds.
The results are also robust to alternative identification strategies of the monetary shocks, in particular to a
different order of the variables. Specifically, the results do not change if the dispersion index is not assumed
weakly exogenous but, to fully identify the monetary policy shock, it is placed before the both interest rates
measure. The similar results obtained under the two specifications support the findings in Saiki & Frost, 2014
about the weak exogeneity of these indexes with respect to monetary policy.
4.3

Income dispersion in EA area and monetary shocks.

Starting from the results for aggregate data for EA, Table 4 (left column) shows that an expansionary monetary
policy decreases income dispersion in the medium run supporting the findings of Coibion, et al., 2012.
Table 4 IRFs of Dispersion Measures to Monetary Shocks
(100 b.p decrease in either the short or long run interest rate or 1% increase in ECB assets, 80% confidence band).
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On the contrary, if the innovations are in the ECB assets growth, the effect of an expansionary monetary policy
on income dispersion is slightly dis-equalizing in the short run, but as the symmetric induced movements in
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the short run interest rate start to matter, these counterbalance the positive effect of the long run interest rate
and, eventually, lead to decreasing income dispersion. Furthermore, a cut in the long term interest rate has the
same equalizing effect as a cut in the short run interest rate.
This partially contrast with the results of Saiki & Frost, 2014 for which an expansionary monetary policy of
the form of Q.E. has a dis-equalizing effect on the economy. The main intuition behind the dis-equalizing short
run effects of an expansionary monetary policy as Q.E. is that this type of shocks impact mainly the stock
market returns and lately inflation through movements in the GDP and in the short-run interest rate. As long
as the stock market channel dominates the other transmission channels of monetary policy to the economy, the
financial segmentation channel will be relevant for the transmission of monetary shocks to income dispersion
and this will generate a differential in the response of the dispersion index to either conventional or
unconventional monetary policy shocks. However, in the medium run, inflationary pressures dampen the
effects of higher stock market returns, also by the savings redistribution channel (i.e. Fisher effect on debt).
Table 4 reports in the right column the IRFs of both the dispersion indexes after a monetary shock with

reference to the panel estimates. It is possible to notice that expansionary shocks to the short run interest rate
do not affect the distribution of income, contrary to the equalizing effect observed with EA data. The results
for the EA aggregates (left column) are to some extent supported for what concerns unconventional monetary
policy because an expansion of the ECB balance sheet widens income dispersion, while decreasing the long
run interest rate decreases the inequality index in the long run, although it is dis-equalizing in the short run.
Table 5 FEVD of Theil for EA
(100 b.p decrease in the short run interest rate (left) or 1% increase in ECB assets(right) ).
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Using EA aggregated data implies giving large weight to the behaviour of the largest 5 countries and, hence,
large heterogeneity between countries might lead to contrasting results between the pool panel analysis and
the aggregate data analysis. In Table 4 are also reported the IRFs for the Panel VAR estimated using either the
full sample or only the largest 5 countries in EA, namely Germany, France, Italy, Spain and the Netherlands,
which cover 80% of the aggregated GDP. Although most of the results are robust for what concerns
innovations in the long run interest rate, there are differences between the behaviour of income dispersion in
the largest EA countries, as well as in the EA in aggregate term, and in the smaller countries. In particular,
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although income dispersion is more sensitive to interest rate change (both short and long run rates) the reaction
of these countries’ inequality index to movements in the ECB balance sheet is, on average , almost null.
Finally, in accordance to Coibion, et al., 2012, the Forecast Error Variance Decomposition (FEVD), reported
in Table 5, reveals that short term interest rate, long term interest rate and ECB assets growth shocks are quite
relevant in explaining income dispersion’s volatility in the medium-long run, although inflation gains
relevance.
4.4

Income dispersion in the EA countries: cross-country heterogeneity.

Looking at Table 4, it is possible to notice large differences in the behaviour of the inequlaities indexes aftet a
non-standard monetary policy action across the countries, and mainly between small and large countries.
However, sevral factors, other than the size, might conurr in shaping the elasticity of income dispersion to
monetary policy shocks. Most of the difference in the response to the long run interest rate movements might
be accounted by the different relevance of the national interest rates in driving the economy depending on the
international financial exposure of domestic households. However, the other contrasting results and the high
volatility observed for the estimates are signal of high heterogeneity in the response of income dispersion to
monetary policy across countries, although members of a monetary union.
A first step to disentagle the intrinsic cross-country heterogeity of the results is to conduct the analysis country
by country. Using the same VAR framework as for the EA analysis, the model has been estimated using the
single country time series, with exeption of the monetary measures proxy. For need of synthesis, the results
are not reported but are discussed below. From the single country analysis, for what concerns standard
monetary policy measures, for most of the countries income dispersion does not react to monetary shocks, and
for few countries in the short run the correlation between the short run interest rate and the income dispersion
is positive, but tends to become negative as the simulation period increases. However, in case of assets based
monetary policy, it is possible to disentangle that countries with households closely connected to financial
markets (i.e. of which the financial assets portfolio are mainly composed by assets other than deposits)
typically face an increase in income dispersion after an expansionary monetary policy to the extent of an
expansion of ECB balance sheets (UMP), and a short lived contraction in income dispersion after an
expansionary monetary policy conducted in a standard way. However, if the most of the financial assets hold
by the households consists in bank deposits, the effect of an expansionary unconventional monetary policy is
the same as a conventional monetary policy, namely an expansionary policy decreases income dispersion,
because the policy shocks transmit mainly through the inflation channel.
Specifically, on the one hand, it is possible to obeserve a dis-equalizing effect of non-standrad measure, at
least in the medium-long run, for Belgium, Cyprus, Greece, Spain, France, Latvia, Portugal and Slovenia. On
the other hand, Spain, France, Belgium and Cyprus have a share of deposits to total financial assets roughly
below 50%11 and positive correlation between ECB securities and income dispersion. Netherlands, Ireland,
Italy, Finland, and Germany have a very low share of deposits to total assets too but they show a negative
11

All the other countries are small and have a share of deposits to income that spans from 60% to 80%.
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correlation. However, as reported by D' Errico, et al., 2015, Netherlands, Italy and Germany show a very high
contribution of taxes to the Gini index of income distribution that means that in these countries redistributive
policies might counter-balance the eventually dis-equalizing effect of monetary policy.
Furthermore, the analysis has been repeated using the VAR framework proposed above using EA aggreate
series for all variables apart of country specific series for the inequality index. This robustness check aims at
disentangling the heterogenity due to heterogeous responses of the country economies (i.e. GDP, inflation,
financial market index, etc.) from the between country volatility in the elasticity of income dispersion to
monetary stance. The results are quite robust for what concerns unconventional monetary policy, since these
type of shocks mainly transmitt through financial markets, which are largely coordinated across the Eurozone.
To support this findings, we have construct the series of the marginal elasticity of income inequalities to either
short term interest rate or ECB securities by a 60 months rolling windows. The elasticity measures have been
computed as the cumulative marginal effect of monetary policy on real consumption over the three lags (i.e.
for each period considered it has been sum up the coefficients of the three lags of either short term interest rate
or ECB assets) for each country and are reported in Figure 8.
It is possible to notice that few countries, and in particular Greece, show high volatility in the recovered series
for the elasticity of income inequality to monetary policy because of the high volatility of income dispersion.
For instance, the sovreign crisis and the following austerity measures undertaken in Greece, strongly increases
income dispersion after 2011. Furthermore, it is possible to observe that few countries (i.e. Italy, Spain, Austria,
etc.) have faced an increases in the elasticity of the inequality index to the proxy for unconventional monetary
policy roughly after 2009. For most of these countries, the elasticty, historically negative, turn out to be positive
as ECB started to undertake non-standard measures and, hence, unconventional monetary policy appears to be
associated with dis-equalizing effects. Whereas, few other countries, like the Netherlands, Slovenia and
Slovakia, have faced a decrease in the elastisicty over the same period.
The recovered coefficients have been decomposed in country specific components, time components and a
random shock. Specifically, as time components we introduce either time dummy for the post-crisis period
(i.e. from 2009m1 to 2015m2) or time fixed effect (i.e. the time dummy coefficient have been computed in the
case of time fixed effect as the difference in the cumulated effect pre- and post- 2009m2). Whereas, as country
specific components the two main drivers of standard monetary policy has been considered, along with some
financial closeness index (i.e. the main driver of non-standard measures) and the redistributive power of fiscal
policy. In details, since the main drivers of income inequalities are both labour and wage effects, a declining
labour share of income, which wides the gap between real wages and labour productiivity, might reduce the
effect of monetary policy on income inequalities that works thought movements in labour income. Therefore,
the labour income share as provided by OECD (i.e. average over the time 2005-2012) has been considered
among the country specific factors.
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Figure 8 Marginal Response of Income Inequalities to Monetary Policy
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Additionally, the limited financial access of households at the bottom the distribution has been identified as a
key drivers of the income inequality channel of monetary policy. Therefore, the smoothness of the banklending channel is also accounted as a key determinant. Namely, the net percentage of banks which has
thightened their lending conditions (averegae pre- and post- crisis) is included in the model. To account for the
different transmission channels of the unconventional monetary policy, the focus has been on the the average
share of deposits on the total financial assets (sD), as observed in 201012 within the first wave of the HFCS, as
an indicator of the financial market closeness of the households.
Finally, given the large roled played by fiscal policy, mainly redistributive policies, in shaping the distribution
of income and its response to external shocks, it is accounted for an indicator of the redistributional
effectiveness of fiscal policy, as the difference between the Gini index of disposable income pre- and postsocial transfers (pension excluded)13 provided by the EU–SILC database (average over the period 2005-2015).
Since the series have been recovered by recursive estimations of the VAR discussed above, the weights of the
country specific components and time-varying components have been estimated by bootstrapping both the
coefficients and the standard errors with 100 replications. The estimated equation has the form:
𝛽̂𝑖,𝑡 = 𝛾1,𝑡 𝑠(𝐷)𝑖 + 𝛾2,𝑡 𝑅𝐹𝑃𝑖 + 𝛾3,𝑡 𝑠(𝐷)𝑖 𝑅𝐹𝑃𝑖 + 𝛾4,𝑡 𝐿𝑆𝐼𝑖 + 𝛾5 𝐵𝐿𝑆𝑖 + 𝛾6 𝛿2009 + 𝜇𝑖 + 𝜀𝑖,𝑡
Where 𝛽̂𝑖,𝑡 is either the elasticity of the Theil coefficient to conventional or unconventional moentary shocks,
𝑠(𝐷)𝑖 is the share of deposits on financial assets, 𝑅𝐹𝑃𝑖 is index of the redistributive power of fiscal policy,
𝐿𝑆𝐼𝑖 is the labour share of income and the 𝐵𝐿𝑆𝑖 is the bank lending channel smoothness indicator. All the
coefficients (𝛾5 and 𝛾6 excl.) are considered time varying to the extent that they are allowed to vary over the
pre- and post-crisis period by an interaction term with the time dummy, because this allows to better identify
the unconventional monetary policy shocks.
The results of Errore. L'autoriferimento non è valido per un segnalibro. shows that, as argued above, that
the higher is the share of deposits and the higher is the redistributive effect of fiscal policy, the lower is the
effect of monetary policy on income dispersion. Therefore, under wide conditions, an expansionary monetary
policy might be dis-equalizing. Whereas, these results are less robust for what concern an expansionary
conventional monetary because both the recovered elasticities are typical negative and, as the political
instability in Greece is accounted for by a country fixed effect, most of the coeffcients is no longer significant
(see column 3). Furthermore, the results are supported by the fact that, as the ECB started to udertake nonstandards monetary measures at the beginning of 2009, both the sensitivity of income disperison to monetary
shocks the influence of the share of deposits and the redistributive power of fiscal policy increase significantly
(as reported in column 2), while there no difference over the time for conventional monetary policy.
Finally, in column 4, it has been controlled for other factors influencing the monetay policy transmission
channels, such as the labour share of income and the thightness of the bank lending market.

12

Since the data on the household portfolio are not available for Estonia, Lithuania and Latvia, these countries have been dropped from the sample.

13

Since both measures of the Gini coefficient are computed after-taxes, the redistributive effect of fiscal policy is smaller as the effect of redistributive tax
system is not accounted for.
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Table 6 Income Dispersion Elasticity to Monetary Policy: Panel RE estimator

Share of Deposits to Financial Assets

(1)
-0.010***
(0.0002)

Share of Deposits to Financial Assets*D09
Redistributive Fiscal Policy Index

-0.0089***
(0.0016)

Redistributive Fiscal Policy Index*D09
Share of Deposits * Redistributive Fiscal
Policy Index
Share of Deposits * Redistributive Fiscal
Policy Index*D09
Labour Share

0.0002***
(0.0000)

Theil to STN
(2)
(3)
-0.0006***
-0.0002
(0.0002)
(0.0002)
-0.0005*
-0.0005*
(0.0002)
(0.0003)
-0.0083***
-0.0044*
(0.0016)
(0.0024)
-0.0008
-0.0008
(0.0003)
(0.0027)
0.0001***
0.0001
(0.0000)
(0.0000)
0.0000
0.0002
(0.0000)
(0.0000)

Labour Share*D09
BLS index
Post-crisis Time Dummy (D09)
Constant
Time FE
Greece FE with break in 2009
Within R2
Between R2
Overall R2

-0.0052***
(0.0011)
0.0507***
(0.0122)
yes
no
0.0475
0.7647
0.1223

0.0193
(0.0223)
0.0583***
(0.0375)
yes
no
0.0746
0.7647
0.1465

0.0204
(0.01432)
0.0369***
(0.0119)
yes
yes
0.0762
0.7954
0.1511

(4)
-0.0005**
(0.0002)
-0.0005
(0.0027)
-0.0061***
(0.0021)
-0.0003
(0.0000)
0.0002**
(0.0000)
-0.0003
(0.0000)
-0.0744**
(0.0303)
0.0892**
(0.0376)
0.0001***
(0.0000)
-0.0465
(0.0341)
0.0324
(0.0222)
yes
yes
0.0818
0.8516
0.1620

(1)
-0.0080***
(0.0012)

-0.0693***
(0.0104)

0.0014***
(0.0002)

-0.0950***
(0.0186)
0.4281***
(0.0768)
yes
no
0.1260
0.7758
0.2480

Theil to ASSETS
(2)
(3)
-0.0043***
0.0031**
(0.0007)
(0.0013)
-0.0054***
-0.0053***
(0.0019)
(0.0019)
-0.0374***
0.0259**
(0.0062)
(0.0115)
-0.0461***
-0.0459***
(0.0171)
(0.0165)
0.0008***
-0.0005**
(0.0001)
(0.0002)
0.0008**
0.0008**
(0.0004)
(0.0003)

0.0193
(0.0131)
0.5253***
(0.0961)
yes
no
0.1427
0.7758
0.2615

0.2898***
(0.0956)
0.1664***
(0.0581)
yes
yes
0.1438
0.9834
0.3013

(4)
0.0031**
(0.0012)
-0.0051***
(0.0019)
0.0266***
(0.0101)
-0.0455***
(0.0159)
-0.0005**
(0.0002)
0.0008**
(0.0003)
-0.0394
(0.1157)
0.1231
(0.1383)
0.0003
(0.0003)
0.1974
(0.1711)
0.0965
(0.1041)
yes
yes
0.1443
0.9877
0.3025

Standard errors in pararenthesis p<0.1 * p<0.05 ** p<0.01***. The number of observations is 1284, with 12 groups and 107 observation per group. Random Effect estimator with clustered
standard errors at group level. Both the standard error and the coefficients estimates have been bootsrapped for 100 repetitions.
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We can observe that both factors strongly affect, along with fiscal policy, the transmission channel of monetary
policy towards income dispersion. However, this is not true if the monetary policy is conducted in a nonstandard way, neither before or after 2009. It is hence possible to disentangle the transmission channel of
standard monetary shocks from the ones of unconventional monetary stance. Specifically, with low
unemployment (in this case before the crisis) high labour share is associated with a larger equalizing effect of
conventional monetary policy while with high unemployment this effect vanishes. If the bank lending are
especially thight, the equalizing effect of monetary policy might also small or negative. Unconventional
monetary policy is, instead, affect by the the closseness of households to financial markets and, hence, a low
share of deposits in financial assest after 2009 has been associated with a positive elasticities of income
inequalities to non-standard policy measures. In conclusions, with both types of policy, redistributive fiscal
actions typically balance the eventual dis-equalizing effects of monetary policy.

5.

Should Central Banks care about income inequalities? The non-linear transmission
channel of monetary shocks to consumption.

Looking at the results reported in the previous sections, it is possible to inferr that the switch in the trasmission
of monetary shocks to income dispersion, following after 2009 by adoption of non-standard measures by ECB,
has created room for a new trasmission channel of monetary shock to inflation that works through the
movements in the dispersion indexes.
To support this statement, the trasmission channel of monetary policy to inflation that works through
movements in consumption is deeply analized in this section. Specifically, it is worth to ask wether the income
disrtibution shapes the reaction of consumption to monetary shocks. Doepke, et al., 2015 shows, with a model
calibrated on US data, that aggregate consumption declines after an inflationary policy announcement because
winners (middle-aged, middle-class household) have a lower propensity to consumption than major losers
(poor and young households) and the responses of winners and losers do not cancel out in aggregate. The
redistribution effects are long lived and, hence, even if moderate on impact, they have a large cumulative
impact on the economy.
To this extent, real consumption has been added to the VAR framework used in the previous part of this
analysis. The estimated model has the form:
𝐾

3

𝑁

𝑌𝑖,𝑡 = ∑ ∑ 𝛽𝑝 𝑌𝑘,𝑖,𝑡−𝑝 + ∑ 𝛼𝑖 + 𝛿2009 + 𝜀𝑖,𝑡
𝑘=1 𝑝=1

𝑖=1

With 𝑘 = 𝑙𝑛(𝑝𝑐𝑟) , 𝑙𝑛(𝑦𝑒𝑟) , 𝑚𝑎4 (ln(𝑝𝑐𝑑)), 𝑚𝑎4 (𝑒𝑜𝑛𝑖𝑎), 𝑚𝑎4 (𝑙𝑡𝑛/𝑎𝑠𝑠𝑒𝑡𝑠), 𝑚𝑎4 (ln(𝑠𝑡𝑜)), 𝑇ℎ𝑒𝑖𝑙 ; 𝑖 = 1, … , 𝑁.
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Figure 9 IRF of real consumption to a shock in income inequalities

From the impulse response function (IRF) analysis reported in Figure 9, a negative effect of income dispersion
on consumption is observed, at least for what concern the pre-crisis period. During the crisis, both real
consumption and income dispersion drop due to common factors, like the high macroeconomic uncertainty
and the large negative financial shocks and, hence, the correlation between these two variables become
insignificant.
Given the eventually expansionary effect of unconventional monetary policy on income dispersion, it is of
interest to additionally evaluate the effect of high income dispersion on the transmission channel of monetary
policy on consumption because high income dispersion arising from the use of unconventional monetary policy
might trigger the positive effect of the policy in country, like France, where the household connection with the
financial markets.
The undertaken approach is twofold. On the one side, it is possible to estimate the marginal effect of
inequalities in income distribution on the consumption elasticity to interest rate by interacting the interest rate
and income dispersion index in the same VAR framework presented above. Specifically, the current level of
income dispersion defined by the Theil index (instrumented by the first lag to overcome the endogeneity issues)
is interact with the first to third lag of both the measures of conventional and unconventional monetary policy
and included in the model as exogenous variables. The model has the form:
𝐾

3

𝑁

3

3

𝑌𝑖,𝑡 = ∑ ∑ 𝛽𝑝 𝑌𝑘,𝑖,𝑡−𝑝 + ∑ 𝛼𝑖 + ∑ 𝛿1,𝑝 𝑚𝑎4 (𝑒𝑜𝑛𝑖𝑎)𝑖,𝑡−𝑝 𝑇ℎ𝑒𝑖𝑙𝑖,𝑡 + ∑ 𝛿2,𝑝 𝑚𝑎4 (𝑎𝑠𝑠𝑒𝑡𝑠)𝑖,𝑡−𝑝 𝑇ℎ𝑒𝑖𝑙𝑖,𝑡−1 + 𝛿2009 + 𝜀𝑖,𝑡
𝑘=1 𝑝=1

𝑖=1

𝑝=1

𝑝=1

With 𝑘 = 𝑙𝑛(𝑝𝑐𝑟) , 𝑙𝑛(𝑦𝑒𝑟) , 𝑚𝑎4 (ln(𝑝𝑐𝑑)), 𝑚𝑎4 (𝑒𝑜𝑛𝑖𝑎), 𝑚𝑎4 (𝑙𝑡𝑛/𝑎𝑠𝑠𝑒𝑡𝑠), 𝑚𝑎4 (ln(𝑠𝑡𝑜)), 𝑇ℎ𝑒𝑖𝑙 ; 𝑖 = 1, … , 𝑁.
On the other side, if the coefficient matrix size increases too fast and the effect of income dispersion on the
elasticity is not linear, it is possible to generate a panel of the consumption elasticity to interest rate by a rolling
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window of the country specific estimator of the VAR model. Hence, it is possible to use these estimated series
for evaluating the impact of the income dispersion and other factors.
Table 7 Consumption Elasticty to Monetary Policy Shocks
PCR:stn(neg)

PCR:assets

PCR:Theil*stn(neg)

PCR:Theil*assets

A(L)

chi^2

A(L)

chi^2

A(L)

chi^2

A(L)

chi^2

Country

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

AT

-0.0097

10.38***

-0.0058

10.32***

0.0014

9.43*

-0.0139

14.21***

BE

-0.0052

1.87

0.0440

4.30

0.0011

1.14

-0.0163

5.40*

CY

0.0015

5.15*

0.0262

4.26

0.0019

8.07***

0.0042

4.82*

DE

0.0078

1.07

-0.1001

6.36**

-0.0033

0.58

0.0492

5.40*

EE

-0.0157

6.90**

-0.0634

3.34

0.0024

4.04

0.0207

3.26

GR

0.0046

1.32

-0.0355

1.92

-0.0004

3.02

0.0024

0.50

ES

0.0086

1.92

-0.0889

5.96*

-0.0024

3.38

0.0246

3.25

FI

0.0053

1.57

-0.0988

10.23***

-0.0042

2.19

0.0570

7.35**

FR

-0.0028

9.26***

0.0177

5.04*

-0.0034

5.52*

-0.0068

5.37*

IE

-0.0015

4.22

-0.0034

3.44

0.0011

3.38

0.0071

0.59

IT

0.0007

7.30**

-0.0438

3.39

-0.0051

11.01***

0.0331

4.81*

LT

0.0138

11.85***

-0.2150

18.88***

-0.0054

9.44***

0.0703

14.81***

LV

-0.0097

1.07

0.1096

6.15*

0.0022

3.40

-0.0211

3.79

NL

-0.0056

4.12

-0.1055

8.79***

-0.0016

8.57***

0.0218

10.42***

PT

-0.0002

4.33

0.0268

8.94***

0.0042

6.57**

-0.0604

15.36***

SI

-0.0287

17.30***

-0.0271

3.37

0.0003

4.25

0.0087

3.70

SK

-0.0082

4.12

-0.1078

8.16***

-0.0004

1.84

0.0089

6.73**

EA

-0.0095

6.46**

-0.1062

3.25

-0.0003

6.69**

0.0038

5.03*

Sum of lagged coefficients where lag operator are of order 3. Wald-statistic test for the joint significance of all lagged coefficients
reported in parentheses. * 80% acceptance level, ** 90% acceptance level, *** 95% acceptance level

With regard to the former approach, Table 7 reports the cumulative marginal effects of the growth rate of
consumption to an increase in the growth rate of either a negative short term interest rate shock (i.e. an
expansionary standard monetary policy shock) or a positive innovation to ECB securities, which identifies an
expansionary monetary policy of the form of non-standrad measures. Furthermore,Table 7 shows the change
in the elasticty of consumption to monetary shocks for each percentage point increase in the income dispersion.
In details, we can observe that the marginal effect of standrad monetary policy to consumption is typically
either positive or null, mainly whether income inqualities are mild or high (i.e. Cyprus, France and Austria).
However, the marginal effects of increasing income dispersion on the elasticity of consumption are very small.
Furthermore, just few countries (i.e. Italy and Lithuania) shows a negative marginal effect of inequalities on
the marginal propensity to consume, and this is mainly due to the abnormal hodlings of short maturity bonds.
Namely, in Italy 14.6% of the households has bonds, while just 4.6% has shares. Whereas in the EA 5.3% of
huseholds has bonds and 10.1% has shares.). Whereas, looking at the marginal effect of non-standard monetary
policy, Germany, Finland, Lithuania, the Netherlands and Slovakia show a positive correlation between ECB
securities and consumption that is further amplified by mild income dispersion. However, for some countries
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(i.e. Austria, France, Portugal, Belgium and Spain) the expansionary effect of increasing ECB securities
holding is overturned if income dispersion is sufficiently high and this effect is quite large.
As reported by D' Errico, et al., 2015, most of these problematic countries shows a very low contribution of
taxes to the Gini index of income distribution that means that in this countries redistributive policies play just
a marginal role in defining the level of inequalities. The positive effect of an expansionary non-standrad
monetary policy on consumption due to a mildly high level of inequalities in income distribution strongly
relates to the redistributive nature of the fiscal policy. After an expansionary unconventional monetary policy
high income households gain more because they have sources of income other than wages, like capital gains
or business income. However, this type of households usually has high preferences for savings. If the fiscal
policy reacts increasing the income of the low income households by the redistributive policy, then the effect
on consumption is amplified because this type of household has low propensity to savings.
To support and fully disentangle the non-linearity between the elasticity of consumption to monetary shocks
and the level of income dispersion,a further step has been added to the analysis. Following a two-step strategy,
the series of the elasticity of consumption to either conventional or unconventional monetary policy have been
recovered by estimating the equation of consumption in the VAR framework using a rolling window of 5 years
(60 observations). The elasticity measures have been computed as the cumulative marginal effect of monetary
policy on real consumption over the three lags (i.e. for each period considered it has been sum up the
coefficients of the lags of either short term interest rate or ECB assets). The series span from January 2004 to
February 2015 and are computed for each country of the European Monetary Union along with the series for
aggregate EA data. They are reported in Figure 10 .
Following the decomposition proposed by Auclert, 2014, the partial elasticity of demand to real ineterst rates
might be decomposed in a substitution and a redistribution component. The former relates to the willingness
of the households to smooth consumption over the time and, hence, to substitute consumption with savings.
The latter concerns the amplitude of the income and wealth distributions. Focusing on the redistribution
components, we regress the recovered elasticities (MPC) on the income inequalities index, although we control
for the substituion component by including the European Commission Consumer Confidence Index (CCI) to
the rgerssion. Since we observe high heterogeneity in both the marginal response of consumption to monetary
policy shocks and the marginal variation in the consumption elasticity induced by the income inquality index,
a non-linear relationship between the marginal propensity to consume and the level of income inequalities is
assumed. Specifically, the redistributive components is decomposed in the effect of the inequality index, the
fiscal redistribution index (RFP), namely the difference between the Gini index of disposable income pre and
post social transfers (pension excluded), and the closeness of households to financial markets, proxied by the
share of deposits on financial assets (sD). Since the relation is not linear, interaction term between these three
elements are considered in the regression to account for the accelerating/mitigating effect of the fiscal
redistribution index and the financial markets closeness on the strenght of the redistributive component. The
model has the form:
̂ 𝑖,𝑡 = 𝛼𝐶𝐶𝐼𝑖𝑡 + 𝛽1 𝑇ℎ𝑒𝑖𝑙𝑖𝑡 + 𝛽2 𝑠𝐷𝑖 + 𝛽3 𝑇ℎ𝑒𝑖𝑙𝑖𝑡 𝑠𝐷𝑖 + 𝛽4 𝑅𝐹𝑃𝑖 + 𝛽4 𝑇ℎ𝑒𝑖𝑙𝑖𝑡 𝑅𝐹𝑃𝑖 + 𝛽5 𝑇ℎ𝑒𝑖𝑙𝑖𝑡 𝑠𝐷𝑖 𝑅𝐹𝑃𝑖 + 𝜇𝑖 + 𝜀𝑖𝑡
𝑀𝑃𝐶
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Figure 10: Consumption elasticity to monetary policy.
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Table 8 reports the results for both the elasticity of consumption to a conventional monetary policy shock

and to an unconventional monetary policy shock. As expected, the inter-temporal substitution factor either
mitigates the negative correlation between short term interest rate and real consumption and, eventually,
this drives a positive co-movement between these two variables. A decrease in the policy rate induces
households to substitute consumption with savings due to the increasing value of future consumption. If
the consumer confidence is high, precautionary savings is reduced and this transmission channel is
enhanced. However, the same is not true for what concern non-standard measures because it generates an
increase in savings following the increasing capital gains opportunities in the financial market, while, since
these policies mainly move the long-run interest rates, the discount factor is less affected.
Table 8 Consumption elasticity to monetary shock and income dispersion: panel RE estimator

PRC to STN
(1)

0.0004**
(0.0002)
Income Dispersion Index -0.0194
(0.0182)

Consumer Confidence Index

Income Dispersion Index * Redistributive
Policy Index
Income Dispersion Index * Share of
Deposits
Income Dispersion Index * Redistributive
Policy Index* Share of Deposits
Redistributive Policy Index
Share of Deposits to Financial Assets

Obs.
N
T(average)
sigma_u
sigma_e
X^2

No
No
1284
12
107
0.0098
0.0233
14.35***

(2)

0.0005**
(0.0002)
0.4502
(1.1876)
-0.1108
(0.1747)
-0.0062
(0.0144)
0.00156
(0.0021)
Yes
Yes
1284
12
107
0.0135
0.0232
1081***

Standard errors in parentheses

PCR to ASSETS
(1)

0.0018***
(0.0005)
-2.9270***
(0.9431)

No
No
1284
12
107
0.0225
0.0812
17.88***

(2)

0.00227***
(0.0005)
-6.0780***
(1.3081)
1.0151***
(0.2831)
0.0783***
(0.0168)
-0.0141***
(0.0043)
Yes
Yes
1284
12
107
0.0195
0.0812
58.11***

* p < 0.1, ** p < 0.05, *** p < 0.01

Looking at the redistributive factor, mild income dispersion benefits the transmission mechanism of
standard monetary policy because partially offset the intertemporal substitution effect, even if the power of
the redistributive factor is almost negligible and does not depend on the other factors considered. Whereas,
the redistributive factor largely shapes the transmission channel of unconventional monetary policy. Indeed,
the increased in asset purchased by ECB, or the lower long run interest rates, mainly benefits the richest
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households which typically shows a lower marginal propensity to consumption, and, as the income
distribution widens, the sensitivity of top-distribution households’ consumption to savings decision
strongly decreases. However, either highly redistributive fiscal policies or high share of deposits in the
household portfolio mutes the positive correlation between the redistributive factor and the marginal
propensity to consumption.
The very same conditions that reduce the dis-equalizing effect of monetary policy, might triggers the
positive effect of an expansionary unconventional monetary policy on consumption if income inequalities
are high enough. Indeed, differently than movements in the short term interest rate, variations in the EBC
balance sheet and, hence, in the long term interest rate, are more effective for high income households,
which show less sensitive marginal propensity to savings to movements in interest rates.

6.

Conclusions

The contribution of this investigation is twofold because it jointly evaluates whether an expansionary
monetary policy affects income distribution and whether this constitutes a risk for the smooth transmission
of the monetary policy shocks to real consumption. Both the analyses feature high heterogeneity of the
results over the countries considered and, two main factors, namely the strength of the redistributive fiscal
policy and the maturity of the household portfolio, have been identified as a drivers of the non-linearity of
the correlation between income dispersion and either monetary policy stance or consumption elasticity to
monetary shocks.
Specifically, on the one side, this investigation evaluates the impact of standard and unconventional
monetary policy in the Euro Area on the inequalities in income distribution. Although the high
heterogeneity of the results, from the single country analysis it is possible to disentangle that countries with
households closely connected with financial markets typically face an increase in income dispersion after
an expansionary monetary policy in terms of movements of the size of the central bank’s balance sheet
(UMP), and a short lived contraction in income dispersion after a standard expansionary monetary policy.
However, if the most of the financial assets hold by the households consists in bank deposits, the effects of
an expansionary unconventional monetary policy are the same as a conventional monetary policy, namely
it is associated with lower income dispersion because both policies affect the households’ income just
through movements in the short term interest rate and the interest rate channel and Fisher effect channel
prevails.
On the other side, the impact of higher income dispersion is evaluated by analysing the marginal impact of
high income dispersion on the elasticity of consumption to monetary shocks (both conventional and not).
Since, the elasticity of real consumption to changes in the monetary policy stance is composed by two
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factors, namely the redistribution component and the intertemporal substitution component, typically, the
effect of an expansionary monetary action is negative on consumption due to the willingness of households
to smooth consumption over the time, but in case of standard measures, the redistribution components might
drive a positive correlation between interest rate movements and real consumption growth. Although the
intertemporal substituion component works in the opposite direction in case of non-standard measures, mild
income dispersion typically contrasts this factor and, eventually, the expected positive impact might be
triggered. However, under wide conditions (i.e. highly redistributive fiscal policy and high share of deposits
or other short term maturity assets in the household portfolio) this negative effect is mitigated and
unconventional monetary policy might increase consumption even under mild or high income inqualities.
Given these regularities, for some large countries the income inequalities channel of monetary policy,
typically not relevant in “normal” times, matters in case of non-standard measures. Since few of them,
France, Spain and Belgium, are relevant for the Euro Area, this channel might drive a decrease in the overall
consumption. Specifically, these countries are characterized by a high share of securities held by the
households in their financial portfolio and a quite low redistributive fiscal policy. In the case of Spain the
share of securities on financial assets is 48.6% and the contribution of taxes to Gini index is just -20% and
in the case of France the share of securities is 66.2% and the contribution to Gini index of taxes is -31.8%.
Form a policy point of view, while the monetary policy is conducted though movements in the short term
interest rate, income dispersion is not a matter for European Central Bank, because is largely unaffected
and a mildly high income dispersion works as an accelerator mechanism for monetary shocks. However,
during prolonged period of zero-lower bound, even if the beneficial effects on the economy of conducting
Q.E. monetary policy are unarguable, for several European countries the positive effects of these polices
might be associated with and affected by the increase in the income dispersion.
This call for a larger awarness from the ECB that income distribution might not be only a side effect but an
obstacle to the smooth trasmission of the policy impulses in case of ZLB and, hence, non-standard policy
measures. Since it is widely agreed that monetary policy might not be able to purse equality targets along
with the price stability ones, and, mainly given the high heterogeneity among the countries involved, it is
suggested a higher coordination between monetary policy and fiscal policy to overcome this issue. It has to
be taken as example the Netherlands, in which despite the closeness of households to financial markets (i.e.
the share of securities in financial assets is around 66% as in France, the highly redistributive fiscal policy
(i.e. the contribution of tax to the Gini index is around -77%) balances off the income composition channel
and the financial segmentation channel and makes an expansionay unconevtional monetary policy
equalizing and allows for a mild dispersion to improve the transmission channel of monetary policy.
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Annex 1: European Consumer Survey
In Europe are available three different survey providing information on either income or wealth distribution. Their
main characteristic are summarized below:
1.
The Eurostat Survey of Income and Living Conditions (EU-SILC) is an annual survey conducted by Eurostat
to create comparative statistics on income distributions and social inclusion. It provides both cross- section series and
longitudinal data for an observation period of 4 years. The minimum sample size of overall population is of 130,000
households for cross-section and 100,000 for longitudinal data. For what concern cross section data, aggregate data
are available for all European countries and at aggregate level. This pertain gross and net income as well as dispersion
indexes.
2. The Household Finance and Consumption Network consist of survey specialist for the ECB, the NCBs and a
number of national statistics institute. The HFCN collects household- level data on households’ finance and
consumption in the Euro area by a harmonized survey. The HFCS covers in details balance sheet items, income and
indicators of consumption of more than 62,000 households for 15 countries, giving a snapshot for the references year
from end-2008 to mid-2011, usually 2010. Although the data are cross-section, following the methods proposed by
(Ampudia, et al., 2014), it is possible to recover a timely approximation between 2005 and 2014 (quarterly) of the
household heterogeneity by combining the HFCS cross-section information with the dynamics captured in country
specific aggregate data. They also proposed to employ macro- simulations models to account for the recent substantial
increase in the unemployment rate.
3. The Consumer Survey belongs to the European Commission harmonized survey program, managed by the DGEFIN. The data are published every months and are derived by surveys conducted by the national institutes in the
Member states of the European Union and candidate countries. For this reason, the series extended backwards to
1980s. The sample size of each survey varies across countries according to the respective population size. Around
40,000 (effective 34,000) consumers are currently surveyed every month.
The strategy has been building the dispersion measures out of the Consumer Survey conducted monthly by the
European Commission. However, this survey is mainly qualitative, for qualitative questions the answers are usually
given according to a five options ordinal scale and, hence, the released time series typically report the net percentage
of positive responses. The questions are organized around four main topics, namely the household’s financial situation,
the general economic situation, saving and intention with regard to major purchases. Although micro-data are not
available, the series are released both at aggregate level and disaggregated for income distribution quartiles. The data
are available at country level for each of the Member state of the European Union. For what concern the euro area
level data, there are computing aggregating the Euro area countries data with weighs based on consumption.
Three different questions are considered out of the section on the household financial situation and on savings:
•
•
•

How the financial situation of your household changed over the last 12 months?
How do you expect the financial position of your household to change over the next 12 months?
Which of these statements best describes the current financial situation of your household? We are saving a
lot, we are savings a little, we are just managing to make the ends meet on our income, we are having to
draw on our savings, we are running into debt.
Since, the recovered measures of inequalities is fully consistent with the other quantitatvive measures only to the
extent of income dispersion, the analysis has been limited to the net percentage of response to the first question about
past income variation.
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Annex 2:

Robustness check and data validation.

Since the measures of inequalities employed do not directly account for the dispersion of income but for the difference
in the perceived change in the income, and hence it is a more qualitative indicator, the results reported have been
validated by constructing a measure of data dispersion out of the first wave of the Household Finance and Consumer
Survey. However, although the database is very rich, the survey has been conducted just for the reference year 2010.
Following the procedure proposed by (Ampudia, et al., 2014), which extend each component of wealth and income
looking at the dynamic of the macroeconomic aggregates for each country; it has been possible to recover simulated
time series for the gross income of each individual in the sample. Specifically, we extended the series backwards till
2005 and forward till the end of 2014 with quarterly frequency, such that it is possible to recover 40 observations for
each individual. The micro- data recovered have been aggregated at country level to construct series of the Theil
coefficient for each country14. Since aggregate data for EA are not available, the analysis has been replicate just for
what concern the panel and the single country analysis. The VAR specification used is largely similar to the one used
in the original analysis and implies one lag and, as exogenous factor, the financial crisis dummy. However, all the
variables are taken in log-difference to overcome problems of non-stationarity.
We compared the results from the panel VAR GMM estimator for the two types of regressions. They have been
harmonized by restricting the sample to 2005 and by taking the first difference rather than demeaning the variables in
both cases. The results are broadly consistent for what concern the short run dynamics. Looking at the FEVD, it
appears that both the relevance in the medium-long run of the monetary policy in both its forms in explaining income
dispersion and the relevance of income dispersion in explaining the volatility of real income are even stronger with
the HFCS data.
With regards to the single country analysis, the results argued above are largely supported for most of the countries.
However, the effect of either a shock to the short term of interest rate or the ECB balance sheet is strongly amplified
in the first quarter and the dynamic of income dispersion is typically more persistent. Just for few countries, the results
are not consistent between the two dispersion measures, i.e. Greece, Spain, France, Netherlands and Slovakia.
Expressively, Greece has faced a sharp increase in income dispersion since the crisis due to the internal turbulence
but, since all the citizens have been somehow negatively affect by this situation, it is not reflected in the qualitative
measure. Moreover, the very high volatility of the data for Slovakia and Spain makes the estimates for these countries
not significant. In conclusion, some issues arose just for what concerns France and Netherlands, because unexpectedly
the latter shows a positive correlation between short-term interest rate and income dispersion and the former a negative
correlation between ECB balance sheet and income distribution.

14

The country selected are just Austria, Belgium, Cyprus, Germany, Spain, Finland, France, Greece, Italy, Netherlands, Portugal, Slovenia and Slovakia;
because Estonia, Lithuania, Latvia and Ireland haven’t conduct the HFCS during the first wave, and Luxemburg and Malta do not enter the original
sample and hence have been kept out from this sample for consistency.
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