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Summary

This study analyzes the impact of top income shares on both private credit acquisition
and GDP/income per capita. It bases its analysis on Spain between 2002 and 2009, and
it takes a regional perspective, which allows overcoming some of the key problems found
in similar settings in the international literature. The main findings are two. On the one
hand, it finds a strong, positive and causal relationship between income concentration
and credit acquisition, both when changes happens at the same time and when changes
happen with one period of difference. On the other hand, it finds a strong, positive and
causal relationship between income concentration and subsequent GDP/income per capita
growth. However, this same relationship does not show up when changes happen at the
same time. These findings are explained by different theories, and they are robust to a
large set of sensitivity analyses.
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Chapter 1

Introductory

1.1 Introduction

The question of how inequality and economic performance are related is natural given
that market economies have shown to be able of generating growth, though sometime at
the expense of important differences in how this growth reaches the distinct socioeconomic
levels of a society.

The mechanics generating distributional differences are related to numerous factors
such as the natural resources of an economy (see Egermann and Sokoloff 2000), its his-
torical past (e.g. colonial institutions) or the legislation (e.g. labor market institutions).
Recent studies have shown for the US context that, at least during the last decades, a big
part of the labor income inequality could be due to “a race between education and tech-
nology” (see Goldin and Katz 2009), where technology increasingly demands high skilled
workers while the highly educated population does not grow enough to compensate this
demand. In addition to this theory, which deals with long run or structural inequality,
other studies have emphasized the role of taxation, especially in determining the evolution
of top income shares (see Piketty, Saez and Stantcheva 2014).

Nonetheless, the direction of the relationship matters (e.g. from growth to inequality or
from inequality to growth) and, particularly since the nineties, an abundant literature has
tried to analyze the effect that different levels of inequality have on economic performance.
The perspective adopted to face this question varies given that inequality may affect many
characteristics of the economy. The most traditional approach has focused on the direct
relationship between inequality and income per capita growth. In this field, theoretical
works have found opposed predictions depending on which components of the model are
affected by inequality. In concrete, some models point to inequality as a slowing factor
for income per capita growth if governments respond to higher levels of inequality with
anti-growth policies (e.g. Alesina-Rodrick 1993 and Petersson-Tabellini 1994) or if credit
constraints prevent those at the bottom of the distribution to invest either in education
or in entrepreneurship (see Perotti 1996). At the same time, other models predict a
positive effect on growth, for example if the higher propensity for savings at the top of
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the distribution leads to innovation and entrepreneurship (see Kaldor 1957) or if higher
wage gaps end up being an incentive for workers to increase their effort (see Lazear and
Rosen 1981). However, the empirical evidence in this field remains inconclusive due to
the lack of definitive evidence (see the work by Banerjee-Duflo 2003 for a revision of this
area) even if recent studies suggest that a negative relationship is more plausible (Ostry
et al 2014).

The most recent line of analysis has tried to address whether inequality has a defining
effect on the stability of the business cycle and hence, on economic and financial crises
(see Atkinson-Morelli 2011 for a general description). This latter line of analysis has
been motivated by the coincidence of very high levels of income inequality preceding
both the Great Depression and the current economic crisis in many countries. On the
one hand, there exists a line of research based on a political economy analysis where
inequality interacts with politics generating economic outcomes. The two most debated
theses are posed by Raghuram Rajan (2010) and by Daron Acemoglu (2011). For Rajan
it is inequality what determines political responses that could lead to financial crisis
whereas for Acemoglu politics determine the state of finance which ultimately generates
both inequality and financial crisis. In addition to these political economy analyses, very
recent works attempts to assess if the financial fragility that prompted the current crisis
could be partially a consequence of a rise in indebtedness due to increasing levels of top
income concentration. The main idea is that middle income classes, to maintain their
level of consumption with respect to upper classes, drawn upon debt which ultimately
determined the fragility of the financial system. Currently, there exists a body of literature
that tackles this matter both from a theoretical perspective (Kumhof-Ranciere-Winant
2013) and from an empirical approach (Bordo 2011; Carr et al. 2013). Empirical studies,
however, have found mixed evidence and have so far failed in establishing a causal impact.

In general, the absence of definitive evidence in inequality studies is mainly related to
four problems:

1. There is a lack of a set of harmonized statistics. This deficiency stems from the
fact that specialized literature is generally based in international comparisons of in-
equality indexes obtained mainly from three sources: the World Income Inequality
Database, the Luxembourg Income Studies, and the Luxembourg Wealth Studies.
The main drawback with these inequality measures is that they are based on sur-
veys carried out by different authorities using a diverse methodology in each country.
Hence, comparing these indicators fundamentally undermines the validity of empir-
ical results, producing what in econometrics is known as measurement error.

2. International comparisons use a very limited number of observations in their analysis
given that there are very few countries with long time series in inequality. This
limited number of observations affects the econometrical studies because they cannot
apply asymptotic properties (e.g. good quality studies hardly use more than 150
observations, for example, 3 observations for 50 countries).

3. This literature generally compares GINI indexes. However, this measure of inequal-
ity has the inconvenient of being a synthetic index and changes in its value could
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correspond with very different changes in the distribution of the underlying popu-
lation. Thus, it is hard to compare changes in this index when it is not clear how
inequality evolves.

4. As pointed out by Roodman (2009) many of the previous studies in this area, when
using panel data, have been driven by wrong specifications, especially when using
the Arellano-Bond estimator (details on this issue are given in Section III).

The present study is designed to overcome this set of problems. To do this I calculate
regional top income shares in a single country (Spain), and I analyze the evolution of top
income shares in relation with GDP/income per capita and credit acquired by the private
sector. This setting allows me to overcome the problems listed above. Firstly, I use a single
source of statistics for each of my variables, hence avoiding the measurement problems
from comparing very different sources. Second, I analyze 46 provinces evolving along 8
years (2002 to 2009) which allows me to count with 368 observations more than twice
the number of observations generally used in the literature. Third, I compute top income
shares. The advantage of using top shares is that I can understand what is driving my
index. In addition, top share itself may be a much more interesting measure of inequality
as the dynamics of the economy may be very influenced by the specific behavior followed
by top income population (i.e. they have very different income sources, savings behavior,
politic relations, etc.). Forth, I am able to correct previous problems in the econometrical
setting following the new evidence posed by Roodman on this type of estimations.

However, all these advantages have the drawback of being specific to a context: the
Spanish economy during 2002 to 2009. Therefore, it is not possible to quickly generalize
the results as they could be particular in time and place to the Spanish economy.

The present study is structured as follows. In section II, I present a brief analysis
of the Spanish economy during and around the period 2002-2009 in order to understand
the specific context of this study. Section III describes the methodology followed in the
econometrical setting while section IV presents the data. In Section V, I present the
econometrical results, followed by a careful sensitivity analysis (robustness checks) and
by an interpretation of the results. Section VI concludes.

1.2 The Spanish context

This study is focused on a single country, Spain, using as units of observation its provinces
(NUTS 3 EU classification) and in a very specific period: 2002-2009. Given that the results
hereby obtained are linked to the specifities of Spain during this period, in what follows
I present a brief analysis of the Spanish context in which these results take place.

The first thing to note is that the real GDP in Spain grew very rapidly during the
2000s. As it is shown below, when comparing Spanish real GDP growth between 1996
and 2009 to the largest 4 EU countries, it turns that the Spanish GDP grew faster in
average than in the other economies.
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Figure 1.1: Real GDP growth, 1998-2013

Source: IMF, World Economic Outlook, April 2014

For instance, between the years 2002 and 2007, the Spanish GDP grew about 20% in
real terms. However, it should be noted that during the same period (2002 to 2007) the
population of Spain increased about 10% due to an impressive process of immigration,
which led to a 10% per capita real GDP growth in the same years. This increase in per
capita real GDP growth during the pre crisis period is remarkable, but closer to other
countries (see table below).

Figure 1.2: Real GDP per capita growth, 1998-2013

Source: IMF, World Economic Outlook, April 2014

The immigration process mentioned above is summarized in the next table. It covers
the period 1997 to 2011, and it shows two key indicators. On the one hand, it shows the
proportion of foreign born residents over the total Spanish population. While in 1997 the
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foreign-born residents represented 1.6% of the total population by 2008 they accounted
for 12.1%. Afterwards, the process of immigration stopped and started to slightly reverse
the trend with some foreign born residents leaving the country and some natives starting
to migrate abroad. The second indicator captures the share of foreign born residents
coming from countries with a per capita income in PPP below that of Spain over the total
population of Foreign born residents. This indicator shows that most of the immigration
came from “low income” countries. Indeed, while these “low income” country’s foreign-
born residents represented 56% of the total foreign-born residents in 1997, in 2008 they
represented 80%. This fact, jointly with the magnitude of the immigration process should
be taken into consideration when analyzing the Spanish economy during this period as
it should had affected some economic dynamics (e.g. favouring the increase of economic
sectors intensive in low-skilled labor force).

Figure 1.3: Foreign born residents, 1997-2011

Source: National Statistics Institute, Spanish Municipal Registry

In addition to the immigration process, the period under analysis also coincides with
a huge housing bubble that, with no doubts, affected almost every aspect of the Spanish
economy. To illustrate this phenomenon Figure 1.4 shows the annual real increase in
credit acquired by the private sector. In particular, it shows that between the years 1997
and 2006 the annual average real increase in credit acquired by the private sector was
above 10%. Starting 2007 this trend is slowed, showing real negative growth rates in
some of the years since 2009.

To put this numbers in context, figure 1.5 shows the ratio between the credit acquired
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Figure 1.4: Annual real credit growth, 1990-2013

Source: Bank of Spain, Financial Accounts
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by the private sector (households, Non financial institutions and financial institutions)
and the national income of Spain. It shows a dramatic increase in the value of private
debt relative to income, particularly concentrated in the years 1999 and 2007 (this ratio
still increased after 2007 but not due to further indebtedness but to the slow increase or
reduction in the national income in the following years).

Figure 1.5: Private credit relative to national income, 1990-2013

Source: Bank of Spain, Financial Accounts

The increase in private debt goes hand by hand with the increase in housing prices.
Figure 1.6 shows the evolution of different indexes of housing prices in nominal terms
together with the Consumer Price Index. All the variables use the year 2007 as base year,
when housing prices reached its maximum. It clearly shows the impressive increase on
the value of housing relative to the CPI. For example, between 2002 and 2007 housing
prices almost doubled (they increase in a 84%) while the CPI in this same period just
increased by 17%. After the peak year, housing prices show a strong correction, close to
a 40% decrease in value since 2007.

As shown by Piketty (2014), the huge increase in housing prices in Spain evidenced in a
sharp increase in total wealth in the country, which peaked close to a 800% ratio of private
wealth relative to national income, where wealth is defined as total assets minus liabilities.
Figure 1.7 shows the same wealth to income ratio updated with two more years (2011 and
2012). In addition to the wealth to income ratio, the graph also incorporates the ratio
of financial assets to financial liabilities held by households (therefore leaving aside the
non financial side, such as housing value of houses). This second ratio clearly shows that
during this same period financial liabilities increased much faster than financial assets,
meaning that Spanish households worsened their financial position. This worsening of the



8 1. Introductory

Figure 1.6: Spain housing prices, 1995-2013

Source: Bank of Spain, Financial Accounts

financial position impacted more negatively the welfare of the households when housing
prices went down given that the financial burden, by definition, cannot react in the short
run (unless there is some class of default).

Furthermore, during the period 2002 to 2009, the distribution of income in Spain, when
measured by the GINI index, seemed to have increased as Figure 1.8 evidences. From all
the different causes determining the short run evolution of the GINI index in Spain two
should be highlighted: unemployment and immigration. The GINI measured inequality
in Spain is very cyclical and highly correlated with unemployment rate. Therefore, the
rise in inequality during the 2002-2007 expansion time should be driven by the strength of
factors other than unemployment because unemployment systematically decreased during
this same period (i.e. unemployment rate fell from 11.5% in 2002 to 8.3% in 2007), and
this fall in unemployment happened in all the Spanish territory (see graphs and tables with
unemployment rate at the province level in the Appendix 3 and 4). As already mentioned,
immigration in Spain during the 2000s was mainly from “low income” countries. Overall,
“low income” country’s Foreign-born residents represented 8% of the Spanish population
in 2008, while they represented less than 1% of total population in 1997. This increase
should had a positive impact on the GINI index and could very likely drove the resulting
evolution in the index.

In addition, this general increase in inequality coincides with a rise in top income
shares, at least during 2002 to 2006, which should have affected overall inequality as well
(although it is not clear whether the effect is positive or negative in the GINI index. It
depends on how the rest of the distribution behaves at the same time). Figure 1.9 plots
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Figure 1.7: Private wealth to income ratio and financial asstets to financial liabilities
ratio, 1990-2013

Source: Bank of Spain, Financial Accounts

Figure 1.8: Evolution of GINI index. International comparison, 1980-2011.

Source: Chartbook of Economic inequality, Atkinson and Morelli.
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the evolution of the top1% income share including capital gains for Spain, Germany and
the US (the three countries for which I found comparable series in time). Data is taken
from the World Top Income Database, and given that Germany data is provided every
three years, I assume a linear evolution between available years.

Figure 1.9: Top 1% income share (including capital gains), 1980-2010

Source: World Top Income Database

The graph shows that Spain is far from the level of income concentration present in
the US (or, in general, the anglo-saxon countries, see Atkinson, Piketty and Saez 2007)
but still there exists a notable upward trend in the early 2000s, during the expansion
period. After 2007 there is a drop in the shares of the top 1% in Spain and in the US,
likely due to the crash of financial markets. When decomposing the top incomes share in
Spain between the top 10%, the top 1% and the top 0.01% for the period 2002 to 2009,
it can be easily identified that movements of these groups are due to the “top of the top”
(i.e. the top 1% and the top 0.01%), as the increase in the share gained by the top 10%
merely reflects that of the other groups (see figure 1.10).

Given that the present study adopts a regional perspective (the unit of analysis are the
Spanish provinces), it is interesting to check the evolution of both inter-regional inequality
and intra-regional inequality. Regarding the first dimension, there is a constant long run
reduction of inequality across regions. To measure this dimension I only found an analysis
at the Autonomous Community level (NUTS 2 in the EU classification) rather than at
the province level that I use in this study (NUTS 3). I borrow Figure 1.11 from the book
“Estad́ısticas Históricas de España” by Fundación BBVA:

This graph shows a long run reduction in regional disparities, with a slight stagnation
from 1995 to 2000. As explained in the book, the largest part of this reduction should be
the consequence of intraregional migrations, which were severely reduced from the 80s.
Indeed, since then, Spain has been one of the OECD countries with the lowest regional
mobility rates (see OECD 2005).

Regarding intraregional inequality, there are few analyses, probably due to the absence
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Figure 1.10: Top 10%, top 1% and top 0.1% (including capital gains) in Spain, 2002-2009

Source: World Top Income Database

Figure 1.11: Coefficient of variation in Spain (Autonomous Communities ), 1930-2000

Source: “Estad́ısticas Históricas de España”, Fundación BBVA
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of data at the regional level. An exception is “Desigualdad y bienestar social: de la teoŕıa
a la práctica”, published by IVIE (Instituto Valenciano de Investigaciones Económicas),
in which inequality is measured at the Autonomous Community level (NUTS 2 level) in
4 moments of time: 1973/1974, 1980/1981, 1990/1991 and 2003. Using survey data (the
“Family Budget Survey”) they found a falling trend in inequality in time, with, more
inequality in less developed areas. The general finding is, however, that relative positions
of inequality remain in time (i.e. those communities less unequal tend to remain less
unequal).

Even though the IVIE study allows getting a big picture of intraregional inequality, the
data used is not very good and so is not the precision. In addition, the sample size does not
allow for decomposition at an inferior regional level. Indeed, in the inequality literature
there are no studies at the provincial level, hence this study represents a contribution in
this regard. In doing so, I calculate provincial top income shares indexes. In concrete,
I compute the share of total income going to the top 5, 10 and 20 per cent incomes.
Tables and graphics with these results are shown in Appendix 3 (tables) and Appendix 4
(graphs). These graphs and tables confirm the aggregate behavior showed by top incomes
shares in Spain in the previous graph: a rise in top income shares between 2002 and 2006
followed by a rapid fall. It should be noted that those graphs for top 5% show this effect
more strongly, suggesting again that movements at the top were mostly driven by the
“top of the top” of the income distribution.

In general, there is a strong negative association between top income share and income
per capita (also with GDP per capita) at the province level of analysis. This association
is stronger for broader measures of income concentration (such as top 20% income share)
than for narrower measures (like top 5% income share). Simple graphs plotting this
relationship for the years 2002 to 2009 are presented below:

Figure 1.12: Top 20% and income per capita in Spain, 2002-2009

Source: Author’s computation.
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Figure 1.13: Top 5% and income per capita in Spain, 2002-2009

Source: Author’s computation.

This same relationship shows up when plotting a single year (i.e. 2002), indicating
that in general, those provinces with higher income per capita tend to be more equal,
which probably reflects a structural or long run trend.

When top incomes shares are associated with credit per capita at the province level,
it turns that 20% top incomes show a slightly negative relationship whereas top 5%
incomes show a slightly positive relationship. Of course, these are simple correlations
difficult to interpret. Nevertheless, they show that top 5% and broader measure of income
concentration such us top 20% may have different behaviors and composition, affecting
differently the economy.

Figure 1.14: Top 20% and credit per capita in Spain, 2002-2009

Source: Author’s computation.
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Figure 1.15: Top 5% and credit per capita in Spain, 2002-2009

Source: Author’s computation.

Overall this section attempted to show the specific conditions under which the rela-
tionship between income concentration and both credit and economic growth is tested.
Of course, any context could be insufficient and many other factors were at play at the
moment. However, the figures shown above provide central elements driving the Spanish
economy and I hope they will help the reader to understand the situation in which the
following econometric setting takes place.

1.3 Methodology

The research presented in this document closely follows modern econometric specifications
applied in the growth literature and in particular the work by Forbes (2000), in which the
author used for the first time panel data to test the impact of inequality on subsequent
economic growth.

With this study I add, to the existing literature, especially to the work by Forbes,
the impact of inequality (measured by the concentration of income at the top of the
distribution) on credit acquired by the private sector. I use yearly data (2002 to 2009)
instead of averaged periods (5, 10, 20 years) as in most of the literature. In addition
to testing how inequality affects subsequent evolution of economic growth and credit
acquisition, I also present a specification in contemporary timing, relating current changes
in inequality with current changes in economic growth and credit acquisition.

The main specification relating income concentration with subsequent economic growth
is:

GrowthIncomeit = δ1 (incomet−1) + β1 (topsharei,t−1) +Xi,t−1γ + αi + ηt + ui,t (1.1)
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GrowthCreditit = δ (incomet−1)+αCrediti,t−1 +β (topsharei,t−1)+Xi,t−1γ+αi +ηt +ui,t
(1.2)

Where i represents each Spanish province (excluding the Basque Country, Navarra
and Ceuta and Melilla) and t represents each time period (with t=2002,2003,. . . ,2009).
Growth is the growth rate of income (measured as Gross Domestic Product per capita or
as National Income per capita) between t− 1 and t. income(t− 1), topshare(t− 1) and
Xi,t−1 represent respectively the log of income per capita, the share of income going to the
top of the distribution (top 20%, top10% or top5%) and a set of covariates: unemployment
rate, total population, share of foreign born population, in province i and time t−1. Alpha
i represents province’s invariant factors (province fixed effect), nhu t are time dummies
capturing time shocks affecting all the observations in time t and u i,t is the (time variant)
error term.

This specification attempts to capture the effect that income concentration has on
subsequent economic growth and on private indebtedness growth. The advantage of using
panel data is twofold:

• On the one hand, it allows using a larger sample than the same population ob-
served only in one period as in a cross section study, getting closer to the necessary
econometric asymptotic properties. For instance, if we define T as the number of
periods and N as the number of units of observation, we result in a sample of TxN
observations. However, it would be misleading to think of this sample in the same
terms as in a cross sectional study given that the panel sample cannot represent as
much variation as in the cross section because part of the variation is within the
same unit of observation.

• On the other hand, panel models allow eliminating unobserved variables that may
have a constant effect over time within a unit of observation, what is called unob-
served fixed effects (alpha i). In what follows, we refer to those fixed factors in the
error term, ui,t , as correlated individual fixed effects.

To deal with those correlated individual fixed effects the literature has generally used
the Fixed Effect estimators and the First Difference estimators. However, the presence of
lagged terms of the dependent variable in the regressor may lead to inconsistent estimates
when using these two methods. Checking this issue is straightforward in the case of the
First difference estimator which estimates β after first differencing equation 1.1

∆Growthit = δ∆ (incomei,t−1)+β∆ (topsharei,t−1)+∆X i,t−1γ+
(
ηt − ηt−1

)
+∆ui,t (1.3)

This differenced equation 1.3 in order to yield consistent estimates needs to have zero
covariance between the error term and the other regressors, which clearly is not the case
here as cov(incomei,t−1 − incomei,t−2, ui,t − ui,t−1) contains cov(incomei,t−1), ui,t−1) which
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should be different from zero. In addition, if the number of time periods do not tend to
infinity, which clearly is not the case in the present study where T = 8, Fixed Effects
estimates are also inconsistent.

This problem could be solved using the Chamberlain matrix method if the covariates
included in the model were exogenous. However, given that the covariates in this model are
unemployment rate, total population and share of foreign born population at each province
i in time t− 1, it is very likely that they are endogenous regressors, being inadequate to
employ the Chamberlain matrix method. To solve this issue, Caselli, Esquivel and Lefort
(1996) firstly adapted the Arellano – Bond (1991) differenced Generalized Method of
Moments (GMM) estimator to the growth regressions setting, followed by Forbes (2000)
who applied this framework to the inequality-growth regressions. The mechanism of the
Arellano-Bond GMM estimator is the following. In equation (1) growth of income (credit)
per capita is captured as the difference in the logarithms of income (credit) per capita
between t and t− 1:

growthIncomei,t = logIncomei,t − logIncomei,t−1 = log

(
Incomei,t
Incomei,t−1

)
= log(1 + g) ≈ g

Where g represents the growth rate of income (credit). Naming incomei,t = Yi,t,
equation 1.1 can be rewritten as:

Yi,t − Yi,t−1 = δ1Yi,t−1 + β1 (topsharei,t−1) + αi + ηt + ui,t (1.4)

Where we omit the set of covariatesXi, t−1 as they are not important to the exposition
(they follow the same operations than top share i,t − 1 and can be added at the end of
the proof). Taking period averages in equation 1.4 we get:

Yt − Yt−1 = δ1Yt−1 + β1 (topsharet−1) + α + ηt + ut (1.5)

Demeaning equation 1.4 with equation 1.5 leads to:

(Y i,t−Yt)−(Y i,t−1−Yt) = δ1 (Yi,t−1 − Yt)+β1 (topsharei,t−1 − topsharet−1)+(αi − α)+(ui,t−ut)

Rewriting each of the deviations from the mean in the following way: we get the
following equation

Ŷi,t − Ŷi,t−1 = σ1Ŷi,t− + β1( ̂topsharei,t−1 + α̂i + ûi,t (1.6)

Taking first differences in equation 1.6 we get:

(Ŷi,t−Ŷi,t−1)−(Ŷi,t−1−Ŷi,t−2) = σ1(Ŷi,t−1−Ŷi,t−2)+β1( ̂topsharei,t−1− ̂topsharei,t−2)+(ûi,t−ûi,t−1)
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Which can be rewritten as:

(Ŷi,t − Ŷi,t−1) = Θ(Ŷi,t−1 − Ŷi,t−2) + β1( ̂topsharei,t−1 − ̂topsharei,t−2) + (ûi,t − ûi,t−1)

With Θ = 1+σ1 Including the covariates omitted at the beginning of the proof we ob-
tain the following equation, which would be estimated by the Arellano-Bond mechanism:

(Ŷi,t−Ŷi,t−1) = Θ(Ŷi,t−1−Ŷi,t−2)+β1( ̂topsharei,t−1− ̂topsharei,t−2)+(X̂i,t−1−X̂i,t−2)γ+(ûi,t−ûi,t−1)

This estimator yields estimates of β1 using Yi,t−2, topsharei,t−2and Xi,t−2 and ear-

lier lags of these variables as instrumental variables for (Ŷi,t−1 − Ŷi,t−2), ( ̂topsharei,t−1 −̂topsharei,t−2) and (X̂i,t−1−X̂i,t−2). This method would lead to consistent estimates under
two conditions; if there is no autocorrelation in the error term with more than one period
of difference: cov(ui, t, ui, t+s) = 0 if s >= 2, and if the set of instruments are considered
as predetermined to the model. Both requirements may be tested.

The first condition uses the “Arellano-Bond test for AR(2)” and the second condition
use a set of tests derived from the Hansen test for over-identifying restrictions. Other
works in the literature have focused in the Sargan test to validate the set of instru-
ments identifying the regressors. However, the Sargan test in this context needs to have
non-heteroskedastic error term. As I do not have evidence to believe error terms are
homoskedastic, I would require robust estimates in my regressions, dealing then with the
mentioned set of Hansen tests.

The three methods: Fixed Effects, First Difference and Arellano and Bond would
still lead to inconsistent estimates if there exist time-varying omitted effects included
in the error term. It is also worth noting that these three estimators have different
interpretations. The Fixed Effects estimator directly estimates equation (1). Hence, the
interpretation of the parameter could be approximated as the average effect that increasing
one unit of the variable of interest (e.g. “topshare”) has on the growth rate of income
(credit).

As previously explained, the First Difference and the Arellano-Bond estimators are a
modified version of equation (1) taking differences. Therefore, the interpretation for the
First Difference and the Arellano-Bond estimator would rather be how changes in the
regressors impact, on average, the growth rate of income (credit). As we can see, both
interpretations are interesting but different.

In addition to the previous model, this work presents a specification intended to cap-
ture a contemporaneous relationship between income concentration and income (credit)
per capita, rather than with a period of difference. This relationship is captured in the
following equation:

Yi,t = σ1Yi,t−1 + β1(topsharei,t) +Xi,tγ + αi + ηt + ui,t
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where, Yi,t represents the logarithm of income (credit) in period t and province i. Two
are the differences with respect to equation (1). On the one hand, the dependent variable
is the logarithm of income (credit) rather than the difference in logarithms between period
t and t−1. On the other hand, all the regressor but the log of income in t−1 are considered
in period t rather than in t− 1. The reason to use the logarithm of income (credit) and
not the difference in logarithms is strictly linked to the central question of this work:
how income concentration affects economic or credit growth. Therefore, in contemporary
timing it is not possible to regress the growth of a variable on a variable in levels, as it
does the Fixed Effects estimator. Otherwise the variable in levels would be measured at
the moment from which the growth rate is calculated (i.e. in t when the growth rate is
measured between t− 1 and t), been meaningless. Hence, this model (9) would only use
the First Difference and the Arellano-Bond estimators, estimators that in both cases take
the difference in all the variables of the model. As such, when differencing the dependent
variable: the log of income (credit); it will represent growth rates, as explained before.
Therefore, using these two estimators in equation (9) is equivalent to regressing the growth
rate of income (credit) on the change of the other variables. Basically, these estimators
would calculate the following equation:

(Yi,t−Yi,t−1) = σ1(Yi,t−1−Yi,t−2)+β1(topsharei,t−topsharei,t−1)+(Xi,t−Xi,t−1)γ+(t−t−1)+(ui,t−ui,t−1)

If well specified, the Arellano-Bond estimator would yield consistent estimates, as
in the previous model. However, the First Difference model would suffer from reverse
causality, in addition to the previously pointed issues with this estimator. Nevertheless,
both estimations are presented to make them comparable.

Finally, it is important to recall, as David Roodman warns in his paper “Practicioners
corner: a note on the theme of too many instruments” (2009), that many studies in
the growth literature have failed to test the validity of the Arellano-Bond estimator. In
particular, Roodman shows that the inclusion of many instruments may lead to artificially
fail to reject the null hypothesis of instruments validity of the Hansen test. The advice
given by Roodman is to reduce the inclusion of instruments, and to provide the Arellano-
Bond test of AR(2) in addition to all the Hansen tests. And so I do in my study.

The paper by Roodman shows that Forbes’ study (2000) did include too many in-
struments, invalidating her results when correcting for this issue. In the case of Forbes,
her paper used 80 instruments for 45 countries (the groups) and 135 observations. In the
present study, I work with 48 provinces (the groups) and I count with 276 observations
in the Arellano-Bond estimations. All my results are provided with the number of instru-
ments used. This number ranges from 32 to 43 and is bellow the rule of thumb of not
including more instruments than groups.
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1.4 Data

I use data for Spain in an annual basis from 2002 to 2009 at the province level. There
are 50 provinces in Spain plus two Autonomous cities: Ceuta and Melilla. The provinces
in Spain correspond with the NUTS 3 regional classification developed by Eurostat. I
exclude from the analysis the three provinces of the Basque Country (Alava, Guipuzkoa
and Vizcaya) and Navarra as these territories have their own treasury and do not release
the tax return data necessary to construct top income shares. Ceuta and Melilla are also
discarded because of their reduced size and their completely different characteristics to
the rest of Spain.

Top income shares at the province level are constructed for each year between 2002
and 2009 using the Annual Sample of Income Tax Return, micro data provided by the
Institute for Fiscal Studies (“Instituto de Estudios Fiscales” in Spanish). I follow the
methodology of Alvaredo and Saez (2010) in which they use a similar database, but in
panel and with less representation, to calculate the top income shares in Spain between
1982 and 1998. The advantage of the tax return income sample I use for the years 2002 to
2009 is that it provides, on average, one million observations per year, making this source
very adequate to estimate regional top shares.

This methodology divides the population in fixed groups (5, 10, 20, 100), and calculates
how much income (including capital gains) is concentrated at the top of this distribution.
To calculate the ratio, I use as denominator (the numerator is the income going to the top
group) the value of income used by Alvaredo et al. in the World Top Income Database
for Spain, and assign this income value to each province and year following the share the
GDP of each province represents in the total GDP of Spain. I based the estimation of the
share each province has on total GDP on the Regional Accounts provided by the National
Statistics Institute (INE).

The real Gross Domestic Product per capita is calculated from the same Regional Ac-
counts provided by the INE. I deflate the nominal GDP in each province by the provincial
Consumer Price Index, an index prepared by the INE, using as a year base 2002. To find
the GDP per capita, I divide the real GDP by the population residing in each province
and year. The statistics for population are obtained from the Spanish Municipal Reg-
istry (“Padrón Municipal”), a compulsory registry for people residing in Spain. Since
this registry data is given the first of January of each year, I assign to year t-1 the data
corresponding to the first of January of year t (i.e. the population of January 1st of 2002
in INE’s data is assigned as the population of 2001). Many international institutions use
this database for computing population statistics (e.g. the OECD in the International
Migration Database).

The real income per capita is calculated in a similar way to the real GDP per capita.
However, in this case I deflate the nominal income at the province level after estimating
the province nominal income obtained from the income denominator of Alvaredo et al.

Data for Private Credit at the province level is taken from the Bank of Spain Statistical
Bulletin (“Bolet́ın Estad́ıstico“ in Spanish), and deflated by the regional Consumer Price
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Index to obtain a serie in real terms with base 2002. This data corresponds to the credit
given to other resident sectors in each province and year (“Crédito a Otros Sectores
Residentes”), so it aggregates data on households, firms and financial sector but not on
the public sector. It would have been better, and it would have contributed to more
precision, to count with private credit for households, but this data does not exist for
Spain.

The covariates in the regressions include the Unemployment rate, the total number
of inhabitants and the share of foreign-born residents over the total population in each
province and year. The last two figures are taken from the same Spanish Municipal
Registry explained before, which includes the nationality of the residents. Data for the
unemployment rate is taken from the Economically Active Population Survey (EAPS)
provided by the INE. This survey follows the indications of Eurostat and the data is
provided quarterly. I calculate a province index averaging the four quarters of each year.

The present study tried to introduce an instrument for top income shares in the main
specifications. Although it resulted weakly correlated with these top shares it can still
be useful in the Arellano-Bond estimations complementing the other instruments, and as
such I use it here. The instrument generates exogenous predictions of foreign-born inflows
in Spain (details are given in Appendix II). The sources to construct this instrument are
the following: for the number of foreign-born residents in Spain in each province between
1997 and 2009 I use data from the Spanish Municipal Registry and data from the Spanish
Census for the year 1991. Both databases are provided by the INE. In addition, it was
used the World Bank Economic Indicators to get data on economic factors from the
countries of origin of the foreign-born residents. It was used data on invariant factors of
each country (e.g. latitude, longitude, language, colonial origin, etc.) which was taken
from the Centre d’Etudes Prospectives et d’Informations Internationales (CEPII).

1.4.1 Desctiptive Statistics

Figure 1.16: Summary statistics 2002-2009

Source: Author’s computation
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Figure 1.16 provides summary statistics for the variables involved in the analysis. The
number of observations in the data is 368, which is equivalent to multiplying 46 provinces
by 8 periods of time. It summarizes the information for the years 2002 to 2009. Given that
this period covers a boom and a crisis in the economy, this single table cannot capture
the dynamics of the period. For this reason, I provide data for each variable, year and
province in appendix III.

It is interesting to check that the average credit per capita is slightly superior to the
average GDP per capita, and much larger than the average income per capita. This
reflects the large level of indebtedness of the Spanish private sector in relation to its
income. In addition, it is also interesting to check the high variation of unemployment
rate (from 3.03% to 27.78%) and of the share of foreign born residents on total population
(1% to 24.2%), both very indicators very linked to the boom period (and posterior crash)
of the Spanish economy. Top shares seem to have a relatively low standard error (about
one third of the mean), reflecting that these shares have no great variance over time, at
least when compared to other variables.
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Chapter 2

Analysis of results

2.1 Results

2.1.1 Lagged regressors and subsequent growth

Table 1 presents the results from estimating the effect of lagged top income concentration
on the subsequent growth of four variables: real Gross Domestic Product per capita,
real (pre tax) income per capita, real aggregate credit growth and real credit per capita
growth. In concrete, the main specification uses the top 5% income share as its favourite
indicator. As explained in the previous section, all the dependent variables are expressed
in real terms, using 2002 as its year base (the starting period) and being deflated by
the provincial Consumer Price Index (IPC). Table 1 presents the results of using three
estimators: Fixed Effects, First Differencing and Arellano-Bond.

These results shows for each regression the number of observations, the r2, the standard
error, the t statistic and the p − value. In addition, and following Roodman’s (2009)
recommendation, I include in the Arellano Bond estimations the number of instruments
included, the Arellano-Bond AR(2) test for error serial correlation and all the Hansen
tests for the validity of the instruments. In all the cases the null hypothesis of the tests
should not be rejected. Therefore, confidence in the consistency of the estimates is directly
proportional to the value of these tests. In particular, a satisfactory test should be over
the threshold of 0.1, better if larger.

Fixed Effects

Results for fixed effects regressions show a strong and positive relationship between in-
come concentration (top 5% income share) in period t-1 and growth in t for the four
dependent variables. In all the cases the p-value is below the 1% level. These estimates
suggest a positive relationship between concentration of income and GDP/Income per
capita growth. They also suggest the same type of positive relationship between income
concentration and both, aggregate and per capita credit growth. In concrete, an increase
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Figure 2.1: Main Specification for top 5%. Lagged time

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

of 1 percentage point of income share going to the top 5% leads, on average, to: an in-
crease of 0.35 percent in the growth rate of GDP per capita, an increase of 0.45 percent in
the growth rate of income per capita, an increase of 1.145 percent in the aggregate credit
growth, and an increase of 0.82 percent in the per capita credit growth.

For example, if the top 5% income share increases (exogenously) their share in total
income from 20% to 21%, the predicted increase in the growth of GDP per capita for the
next period is 0.35%.

However, despite the positive and significant relationship between income concentra-
tion and the variables of interest, the inclusion of a lagged value of the dependent variable
causes inconsistency in Fixed Effects estimates and make them not fully reliable, as ex-
plained clearly in section III.

First Differencing

With respect to Fixed Effects estimation, First Differencing shows a positive and sig-
nificant relationship between changes in top 5% income concentration and subsequent
changes in GDP per capita growth, aggregate private credit growth and per capita pri-
vate credit growth. Nevertheless, the coefficient on income per capita growth is no longer
significant, suggesting that changes in income concentration affect GDP but not income.
This discrepancy between Fixed Effects and First Differencing estimations in relation to
income per capita growth would be confirmed with the Arellano-Bond estimations.

The point estimates in First Differences are in all the cases below those of Fixed Effects.
In addition, the positive impact on GDP per capita growth is significant at the 5% level
but not at the 1%. The estimates for credit growth, both aggregate and per capita, remain
significant at the 1% level. Compare to Fixed Effects, in the First Differences estimation
there is a loss of one observation per unit of analysis and this might affect the efficiency
of the overall estimation. Nonetheless, given that the number of observations finally used
(276 vs 322) is still quite numerous, the issue of losing one observation per unit of analysis
does not seem to be critical in this case. This loss of one observation is present in the



2.1 Results 25

Arellano-Bond estimator as well, since it also first differences the data, as explained in
section III.

Arellano-Bond

Under a set of assumptions already explained in the methodology, the Arellano-Bond
(AB) estimation is adequate to solve the endogeneity problem present in Fixed Effects
and First Difference methods when applied to the type of data analyzed in this study (in
particular, the inclusion of a lag of the dependent variable as a regressor). Therefore, the
analysis of AB estimates is the most relevant for the present work. At this stage I advance
to the reader that all the robustness checks carried out later, with minor differences, will
confirm the results obtained with AB estimations.

With regard to the impact of top 5% income share concentration on subsequent per
capita GDP growth, AB estimates show a positive and very significant coefficient of
about 0.56. This estimation is larger than the one obtained with Fixed Effects and
First Differences, and is also very robust to all the tests for both serial correlation and
instrument validity (p-values are above 0.5 in all the cases, far above the 0.1 threshold).
In addition, the estimations provide a positive but not significant coefficient of income
per capita growth, a similar finding to the one obtained with First Differencing. As it
will be shown in the robustness checks, once the year 2009 is eliminated from the sample
(2009 is the year of deepest crisis in Spain, as shown in Section II) the coefficient becomes
positive and very significant. Since the validity test performed for this estimate (even if
all the tests are above the threshold of 0.1) is not as high as the one found in the GDP
estimations, the results for income per capita growth should be interpreted cautiously.

Arellano-Bond estimates confirm the results found by Fixed Effects and First Differ-
encing regarding the impact of top 5% concentration on credit acquisition. In this case
the point estimates of AB are very close to the point estimates obtained by Fixed Effects
and above those found by First Differencing. In both cases, aggregate and per capita
credit growth, the estimates are positive and significant at the 1% level. However, the
tests that validate these estimates have a different performance for each variable of credit
acquisition. In concrete, the results of the Hansen tests for aggregate credit growth are
better than those for credit per capita growth. For the latter, the Hansen tests for the
validity of instruments are only slightly above the 0.1 threshold. Thus, the interpretation
of the coefficient of credit per capita growth should be done more carefully.

Overall, the findings of this specification (lagged regressors on subsequent growth) are
the following: there is a strong and robust effect of income concentration on both subse-
quent GDP per capita growth and subsequent aggregate private credit growth. However,
there is an insignificant impact on income per capita growth (this finding is reversed drop-
ping the year 2009). Regarding private credit per capita growth, the estimates suggest a
positive and very significant impact of income concentration, in line with the aggregate
behavior.
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2.1.2 Current changes in regressors and current growth

The estimates of this subsection correspond to equations for current changes (i.e. changes
in t in both sides of the regression). Hence, this framework is designed to capture effects
in contemporary time. Results are the following:

Figure 2.2: Main Specification for top 5%. Current time

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

In what follows a similar analysis to the one made in the previous subsection, by
method and estimator, is done.

First Differencing

Although warned in section III, the problem of the First Differencing estimator when used
in current time is that it suffers from a new source of endogeneity, reverse causality, if the
relationship between the dependent and the explanatory variable is bidirectional, biasing
further the results. Nonetheless, in what follows, I present these estimations for the sake
of gaining some insight and for comparing them to previous results.

The impact suggested from current changes in income concentration at the top over
GDP per capita growth is negative and significant at the 5% level. The point estimate is
-0.36, which taken at face value would be read as if an increase in one per cent point in
the income concentration of the top 5% share would lead, on average, to a simultaneous
decrease in per capita GDP growth of about 0.36 percent. Regarding income per capita,
results show an even stronger negative relationship with a point estimate of -0.72 at the
1% significance level. Both estimates, with a period of difference, were estimated with
opposite sign in the previous subsection.

In the same line of finding different results depending on the time lag, First Differ-
encing estimates a positive but not significant relationship between changes in income
concentration and credit acquired by the private sector. In the previous subsection, how-
ever, First Difference estimates of these same variables in a lagged relationship were very
positive and significant at the 1% level. These results could be driven by different sources
of endogeneity or, by the contrary, they could point out that the temporal dimension in
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this relationship matters. The next section, with the results of the AB estimators, tests
the predictions offered by the First Differencing estimator.

Arellano-Bond

The estimated impact of income concentration on growth of GDP per capita is positive
and slightly significant. The coefficient estimated is 0.34. In the robustness checks this
result only holds when I use population aged 20 and more (rather than total population)
to calculate GDP per capita. These results do not hold and become insignificant when,
as robustness checks, I change the temporal dimension or the concentration definition
variable (i.e. I use top 10% or top 20% instead of top 5% income share). It should
be highlighted that under the present specification, tests for serial correlation are very
satisfactory (the p-value in AR(2) is 0.242 and this is 0.242¿0.1) but still the Hansen test
for excluding groups falls below the 0.1 threshold, suggesting that these results could be
partially inconsistent.

In addition, AB estimations for income per capita growth are negative and not sig-
nificant, with tests over the 0.1 threshold, though again, the Hansen test for excluding
groups is close to be rejected. These results, seem to indicate a different relationship, in
contemporary time, between income concentration and per capita economic performance:
in lagged time the relationship pointed to positive, significant and robust (at least in the
evolution of GDP per capita) but in contemporary changes, the impact is not significantly
different from 0 and it is slightly positive only in one specification (see next section with
the robustness checks).

The estimates for aggregate and per capita private credit growth obtained with the
AB specification indicate a positive and significant relationship. In the case of aggregate
credit, the point estimate is 0.92, implying that a one percentage point increase in the
concentration of income by the top 5% leads to an increase of 0.92 percent in the rate of
growth of this aggregate variable. The estimate is significant at the 1% level and all the
tests yield very high p-values indicating high reliability. In addition, the point estimate
for per capita credit growth is estimated to be about 0.65, significant at the 5% level,
almost one third smaller than the coefficient of aggregate credit, and with all the validity
tests yielding very high values.

These results, compared to the results of the previous section (lagged regressors on
subsequent changes), show a different effect coming from income concentration. On the
one hand, the estimates for growth in GDP per capita changed drastically, from being
positive and very significant to insignificant or just slightly significant. Results for in-
come per capita are not significant either in contemporary time (however they are very
significant with one lag of difference once the year 2009 is dropped from the analysis).
The impact of income share concentration on credit acquisition, when looking at both
aggregated and per capita credit, is estimated to be positive, very significant, and very
similar in both contemporary and lagged time. However, results for the validity tests are
better in contemporary case.
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2.2 Robustness Checks

One concern regarding the results presented in this study, and which I cannot test, is
whether population in provinces changed over years due to internal migrations. I do think
this is not driving the results for two reasons. In the first place, as already noted, despite
it is true that Spain had an important process of immigration during the analyzed years,
I control for that when I include the share of foreign-born residents in each province and
year in the econometric regressions. In the second place, as mentioned in section II, Spain
has one of the lowest internal migration rates of all the OECD countries (see for example
OECD 2005), in part due to the high reliance of Spanish population on property housing
tenure rather than renting. Among OECD countries, Spain has one of the highest rates of
housing tenure. Hence, the strikingly low native mobility supports the assumption that
the units under analysis have a similar native composition, with notable changes coming
from inflows of foreign-born residents, which are controlled for in the regression.

In addition, to check the validity obtained in the main results (table 2.1.1 and table
2.1.2), I estimate the same specifications with some changes in the data and the temporal
dimension, to check if results hold or by the contrary could be driven by some type of
the selectivity. Three are the changes introduced. First, I change the variable capturing
the concentration of income. In doing so, I use the two other measures I could calculate:
top 10% income share and top 20% income share. Second, I calculate the per capita
variables (GDP, income, credit) using the population over 20 years rather than the total
population, as it is done to calculate top income shares. Third, I drop the year 2009,
clearly an outlier given the strength of the current crisis during this year.

2.2.1 Changes in the definition of Top income

Figure 2.3: Main Specification for top 10%. Lagged time

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Figure 2.4: Main Specification for top 10%. Current time

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

The last two tables show the results when using the top 10% income share rather than
the top 5% income share as a concentration measure. Results are almost identical in both
cases, in point estimates, significance and robustness to different tests of validity. The
unique remarkable difference is that in current time, when using the top 10% the impact
on GDP per capita growth is no longer significant (as it was at the 10% level when using
the top 5% income share). In addition, it should be noted that the point estimates with
top 10% are slightly below those of the top 5%.

Figure 2.5: Main Specification for top 20%. Lagged time

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.



30 2. Analysis of results

Figure 2.6: Main Specification for top 20%. Current time

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

These tables present the results for the top 20% income share as a concentration
measure. The tables show the same picture that the results for top 10%. Again, the point
estimates, the significance levels and the robustness tests are very similar to those of the
top 5% and top10% income share. If anything, the level of significance of the impact
on aggregate credit growth in lagged time is lower than it was with the two previous
measures, being now this relationship significant at the 5% level, instead of at the 1% like
in the other two specifications. Similarly, the point estimates are slightly below those of
top 10%, which were already below those of top 5% income share. Interestingly, these
results from table 3 to 6 indicate that the impact of income concentration on the other
variables comes from the very top of the distribution (the top 5 %) rather than from
broader measures.

2.2.2 Changes in the calculation of per capita values: population
20 or over.

Figure 2.7: Specification of top 5% for population aged 20+. Lagged time

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Figure 2.8: Specification of top 5% for population aged 20+. Current time

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

This specification calculates the variables GDP per capita and income per capita as the
ratio between real GDP and real income over the population aged 20 or more (rather than
total population), as it was done in the construction of the top income shares. Estimates
in this specification closely follow those from the main results. The point estimates are
slightly lower than those in the main specification. The single result which adds a different
tone to previous findings is that in contemporary changes, top 5% concentration of income
is found to impact GDP per capita growth positively and significantly at the 5% level,
with a coefficient of about 0.37. Nevertheless, this result should be interpreted cautiously
since the Arellano Bond AR(2) test for autocorrelation in the error terms yields a p-value
of 0.157, only slightly above the threshold of 0.1 (recall that the null hypothesis is absence
of autocorrelation).

2.2.3 Changes in the period under analysis: 2002 to 2008

This analysis tries to identify if the results could be driven by the year 2009, which was
an outlier in terms of economic activity given that was the year that absorbed the worst
of the current economic crisis. To provide some figures of the change between 2008 and
2009, unemployment rose from 11.3% to 18%, exports fell from an annual growth of 1.7%
to -13.2%, real GDP growth fell from 0.8% to -3.9% and public deficit changed from -4.5%
to -11.2%. Results excluding the year 2009 are presented in the following two tables:
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Figure 2.9: Specification of top 5% over the period 2002 to 2008. Lagged time

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Figure 2.10: Specification of top 5% over the period 2002 to 2008. Current time

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

These tables show very similar results to the ones obtained in the main specification.
However, there is one important difference that was already mentioned before. Contrary to
the specification for the years 2002 to 2009 where the lagged effect of income concentration
did not show a significant effect on income per capita growth (however it was found a
positive, significant and robust effect on the GDP per capita growth), when excluding the
year 2009 there is a positive and significant impact of top 5% income concentration on
income per capita growth.

The results from the validity tests are very strong with p-values above 0.4 (far above the
0.1 threshold). It should be noted that in the main specification, the absence of significant
result was accompanied by far lower values in the validity tests (i.e. the difference in
Hansen test gave a result of 0.118, only slightly above 0.1). In the appendix the same
period is tested using the top 20% income share rather than the top 5%. Similar results
show up in these specifications.
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2.3 Summary of the results

From the main specification and the robustness checks, the following results from the AB
estimations (recall that Fixed Effect and First Differencing are inconsistent by definition)
could be summarized:

• Lagged timing: there is very strong evidence of a positive impact of income concen-
tration (top5, top10, top20) on subsequent GDP per capita growth and on income
per capita growth (in the latter, this is true once the year 2009 is dropped). In ad-
dition, the evidence shows a strong positive link between income concentration and
both aggregate private credit growth and private per capita credit growth. However,
the results for the effect on credit are less robust to the tests intended to validate
the AB estimations (although in all the cases the p-values are over the threshold of
0.1).

• Contemporary timing: the evidence about the impact of income concentration on
GDP per capita growth is mixed. It only shows significance for the top 5% income
share measures, and the validity tests are not very strong. The impact on current
income per capita is never significant and if anything, estimates tend to be negative.
By the contrary, results of current changes in income concentration on private credit
acquisition show a positive and very significant effect, very robust to all type of
validity tests.

• In the two timings, both lagged and contemporary, top 5% income share relative
to top 10% and top 20% shows slightly higher point estimates and stronger results.
The same is true for top 10% relative to top 20%. This indicates that the effect of
changes in income concentration in the variables under analysis comes from the top
of the distribution (the top 5%) rather than from broader measures of concentration.
This finding is consistent with the behavior of top income shares in Spain at the
aggregate level during this same period (see figure 1.10), where the “top of the top”
income shares (especially the top 1% and 0.1%) appear to be driving the behavior
of broader measures like the top 10%.

2.4 Interpretation of the results

The results of this study should be understood in the specific context of Spain during the
years 2002 to 2009. As explained in Section II, these were special years, characterized by
a huge housing bubble, an important process of immigration and very weak conditions in
the access to credit. In addition, it should be noted that these results correspond to yearly
data for a short period of time. Therefore, all these results should be understood locally,
as in principle they might be driven by the specific conditions of the Spanish economy
during this period, and also by the short run relationship between income concentration
and the growth of GDP, income and credit.
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Three facts about this period and this relationship between income concentration,
economic growth and credit expansion should be clarified before interpreting the results.
First, for the period 2002 to 2009 there is an important increase in top income shares
between 2002 and 2006, especially at the very top (1% and 0.1%), followed by an important
decrease. Second, this expansion in top income shares coincides in time with a notable
growth in average GDP per capita between 2002 and 2007 (average real yearly increase of
1.57%) followed by two years of crisis with a fall in real per capita GDP of -0.75% in 2008
and -4.63% in 2009. Third, during the period 2002 to 2006 aggregate private credit grew
in real terms around 84% while household private credit grew during the same period, also
in real terms, around 60%. Throughout 2007, 2008 and 2009, household credit decreased
by 2.5% while overall private credit grew by about 2% (data from Figure 1.4).

Impact from top 5% income concentration on GDP/income growth

As summarized above, the findings in this study show a positive, significant and very
robust impact of changes in income concentration on subsequent GDP and income per
capita growth. In addition, results do not show this impact on contemporary time for
income per capita growth, and only show a positive and slightly significant coefficient for
GDP per capita growth in few specifications.

I consider that the results found in my study can be understood resorting to the
following three arguments and theoretical frameworks in line with the literature in this
area:

1. Aggregate demand. This explanation focuses on the lower propensity for consump-
tion at the top of the income distribution, which implies higher propensity for savings
(i.e Kaldor 1957). This theory predicts that a higher concentration of income at
the top would lead to more savings, which could be translated into more investment
and entrepreneurship, generating a positive impact on future GDP and income per
capita growth.

The higher propensity for savings is predicted to decrease aggregate consumption
in the immediate time. Given that aggregate consumption is about 67% of Spanish
GDP, this would lead to a reduction of present income/GDP per capita. Taken
literally, this theory could fit the facts presented in my study. Nevertheless, it could
be argued that productive capital could need a longer temporal horizon to show up
economic returns, and maybe the one-year lag is not a far enough temporal distance.

2. Debt led economic growth. This theory, recently presented for the case of the
US by Cynamon and Fazzari (2008), argues that growth in aggregate demand,
and particularly in consumption, could be financed by debt but not necessarily by
real income increases. My study finds a positive and very significant relationship
between income concentration and credit per capita growth in both current and
lagged timing. Following the debt led economic growth theory, this increase in debt
would lead to increases in demand in both periods, lagged and contemporary.
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Therefore, while the first theory predicts a present negative effect and a future
positive effect, this debt led growth theory would predict an increase in the aggregate
demand when credit increases, which in my study happens in both present and
future time. Thus, both theories find opposite predictions for the present time and
similar predictions for the future. The complement between both theories could
help to explain my results: no impact or just slightly positive impact of income
concentration on GDP/income per capita growth in current time (when both forces
go on opposite directions), but clear positive results with a lagged period (when
both theories predict an increase in growth).

3. The third theory, developed by Piketty (2014), argues that capital returns tend to
grow faster than the economy. Therefore, if capital ownership is concentrated at
the top of the income distribution, it could be expected that top income shares
(which reflect both labor and capital returns) would grow faster than the rest of
the economy. If there is an increase in top income shares in one period, it could
be expected that top incomes would grow faster from that period to the next one,
if indeed, the rate of return of capital is higher than that of the economy (r¿g).
Hence, average GDP/income per capita might also increase, but not necessarily
because the overall economy grows faster but rather because the top does. Indeed,
the strong Spanish growth observed between 2002 and 2007 coincides with a sharp
increase in the top income share (as it was shown in Section II), where it is specially
striking the acute increase in the top 1 %. The top 1% increased its share in the
total Spanish economy in about 3.36 percentage points between 2002 and 2006 (from
9.24% to 12.6% share in total income), followed by a rapid fall. This coincides with
the movements in the rates of return (taking the Spanish Stock market IBEX 35 as
reference).

In parallel, and consistent with this rise in top shares, labor shares in Spain fell
during the same period as shown in the following graph (taken from the work of
Angel Estrada and Eva Valdeolivas “The fall of labour income share in advanced
economies”, Banco de España, 2012):

Figure 2.11: Evolution of Compensation of employment over GDP

This graph clearly shows how labor shares sharply decreased in the period 2002 to
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2006, and subsequently recovered from 2007 to 2009.

Complementing the two previous graphs, the next table shows the returns of labor
relative to other type of returns, using the Spanish Annual Sample Income Tax
Return (IRPF), which is the same source I use to compute top income shares.

Figure 2.12: Evolution of Net Revenues (% share over the total), 1999-2009

Source: Pérez López et al. 2013

This table (from Pérez López et al. 2013) shows exactly the same trend than the
previous graph, with a sharp decline in labor shares during the years 2002 to 2006
(from 77,54% of total income to 71,69%) followed by an increase from 2007 to
2009 (from 72,29% to 79,19%). Capital gains (in the last column) have exactly the
opposite trend (from 3,75% to 14,70% in 2002-2006 and from 11,91% to 5,05% in
2007-2009).

Together these three theories could help to understand the type of economic growth
and income concentration observed in Spain during the period under study, and I consider
them potentially as complements rather than competing models since their predictions
and dynamics could be interacting. Taking the reference point estimate of 0.56 from the
AB estimations for the effect of income concentration on subsequent economic growth,
the average yearly increase in the top1% of the income share (which should be driving top
5%) of about 0.84 percent points (3.36/4 periods) during the years 2002 to 2006 would
imply that about 0.47 points (0.84*0.563) of the yearly GDP per capita growth of 1.69%
in 2003 to 2007 is explained by the impact of increasing top shares. This represents a
27.8% (0.47/1.69) of the total yearly per capita growth, a very notable number.

Impact from top 5% income concentration on aggregate and per capita credit
growth

The results for the impact from top income concentration on credit growth are positive
and significant in both current and lagged time. However, the validity tests for the AB
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estimations are much stronger in current time than in lagged time. Still, all the tests in
lagged time show p-values over the threshold of 0.1.

The relationship between income concentration and indebtedness has recently gained
attention in the economic research. For instance, Kumhof, Ranciere and Winant (2013)
have set a model for this mechanism linking increases in income concentration with in-
creases in household indebtedness. The model by Kumhof et al. predicts that a larger
concentration of income at the top of the distribution would increase savings at the top,
enlarging the financial intermediation sector. At the same time, this increase in top in-
come concentration would lead the middle class to borrow more to sustain their relative
living standards, increasing their debt to income ratio, which could ultimately lead to an
excess of indebtedness and to the fragility of the financial sector.

As explained above, in Spain between 2002 and 2006 there was a notable increase
in top income shares (i.e. of about 3.34 percentage points for the 1% top income share
between 2002 and 2006), followed by a decrease from 2007 to 2009, starting with the 2007
US subprime crisis. In this same period there was a huge increase in private indebtedness
as it will be explained below.

Despite the robust finding of increases in private credit, it is important to keep in mind
that the variable for private credit is an aggregate of all the credit not acquired by the
public sector and hence it includes households, firms and financial institutions. The way
the private credit variable is defined (as an aggregate) represents a difficulty to explain
the result of the increase in private credit through the theories mentioned above. These
theories focus their analysis on households’ behavior and not on the other components of
the private sector.

Additionally, the theory by Kumhof et al. relates changes in income concentration
with changes in indebtedness for those households below the top share of the income dis-
tribution. However, I cannot distinguish who is acquiring this new credit in the population
by income level from these aggregate figures. Consequently, to test the validity of this
theory, I need to explore the evolution of credit in Spain as a whole (rather than at the
province level). At the country level there is information on both the evolution of credit
acquisition by firms, financial institutions and households, and there is also information
about the behavior of the different income deciles.

The information about the evolution of the three components of the private sector is
taken from the “Financial Accounts”. This information is provided in a quarterly basis
by the Bank of Spain. In addition, the evolution of the different deciles of the income
distribution is taken from the “Households Financial Survey” (Encuesta Financiera a las
Familias in Spanish) also prepared by the Bank of Spain every three years since 2001 (the
survey is made in the month of December for the each of the years presented). I include
information for households’ evolution for the years 2001, 2004 and 2007. My objective is to
check: if there is evidence of a rise in household’s indebtedness, if households’ indebtedness
could be a remarkable component in the aggregate private credit, and also if there is a
differential evolution in the dynamics of debt acquisition as predicted by Kumhof et al.

The first aspect to be noted is the huge expansion in private credit during the period
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2002 to 2007 followed by a sudden stop in the rate of growth in 2008 and 2009. Figure
2.13 presents the rate of growth of the three components of the private credit, and also
of the aggregate value.

Figure 2.13: Annual private credit real growth, by Households, Firm and Financial Insti-
tutions, 2002-2009

Source: Financial accounts, Bank of Spain

During the period 2002 to 2006, households increased their acquisition of credit in
about 60% (summing up the years 2003 to 20076). This is slightly inferior to the aggregate
credit increase in the same period (84%), during which the financial sector had a notably
higher increase than the average (174%). For the years 2007-2009 the overall credit
increased in 2.5%, while households decreased their credit acquisition by 2.5%. This
latter period corresponds with the years in which the economic crisis started.

Figure 2.14 shows the share that households’ credit represented in the overall credit
acquired by the private sector.

This figure shows that in 2002 households’ represented 32.66% of total private credit
while in 2007 it represented 26.72%. This drop is mainly driven by the increase in the
total share gained by the financial sector. Still, it shows that households credit represented
between 1/3 and 1/4 of total private credit, which is a relevant number.

The following two tables (figures 2.15 and 2.16) are taken from the “Households Fi-
nance Survey” and analyses households’ indebtedness by income deciles and quintiles.
The first table shows how many households by deciles and quintiles had some debt in the
year of the survey and also the change in the share of households with some debt by level
of income.

The striking result is that all the deciles bellow the top 10% experienced an increase
in the share of households indebted between 2001 and 2004 while the top 10% did not. In
addition, from 2004 to 2007 there is an increase in the number of households with some
debt at the median of the distribution, a fall in the bottom and stagnation in the other
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Figure 2.14: Share institutional sectors on total private credit, 2002-2009

Source: Financial accounts, Bank of Spain

Figure 2.15: Shares of households with some debt, by income level. 2001, 2004, 2007.

Source: Family Financial Survey, Bank of Spain 2002, 2005, 2008.

levels. Overall, between 2001 and 2007 there is an important expansion in the number
of households indebted in the middle incomes (from the 20% to the 90% of the income
distribution), with almost no increase in the bottom quintile and in the top 10%. This
result, in principle, coincides with the prediction made by Kumhof et al. for the increase
in debt at the middle of the distribution. Constraints in the access to credit could explain
the low change in the number of households indebted at the very bottom 20%.

Figure 2.16 analyzes the debt to income ratio in the median household of each income
level.

Analyzing the change between 2001 and 2007, it is observed a large change in the
debt to income ratios in the middle of the distribution, ranging from an increase of 29.6
percentage points to 50.3 percentage points. By the contrary, the median household at
the top 10% increased its debt to income ratio by 20.9 percentage points while the bottom
20% did only increased in 4.5 percentage points.

From these figures it is possible to conclude the following. During the period 2002
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Figure 2.16: Median household (by income level group) debt / income ratio. 2001, 2004,
2007.

Source: Family Financial Survey, Bank of Spain 2002, 2005, 2008.

to 2007 households represented between 1/3 and 1/4 of the total private credit in Spain,
which is a notable part of total credit, and we could expect firms and financial institutions
to react to the behavior households, hence not being the other components of the private
credit independent of households’ behavior. In addition there is an important increase
in the number of households indebted in the middle incomes (from the 20% to the 90%
of the income distribution), being the largest increase for the median quintile (40 to 60).
In the same line, the debt to income ratio for the median household in each group of
income experienced an important increase in its debt to income ratio, being this increase
especially important for the middle incomes, and much less for the bottom quintile and the
top 10% income share. Again, the largest increase in the debt to income ratio corresponds
with the median household of the economy (that of the middle quintile).

Summed up, all these findings are perfectly coherent with the thesis suggested by
Kumhof et al. pointing to increases in income concentration as a causal factor for the
increase in middle incomes indebtedness. The point estimates found in the main speci-
fication suggest that an increase of one percentage point in the concentration of the top
5% share leads to a contemporary increase in private credit growth of about 0.93 percent,
while with one lag of difference this estimate is of 1.14 percent. If we take as reference the
increase in 3.34 percentage points at the top 1% between 2002 and 2006 (therefore with a
yearly average increase of about 0.84 percentage points) we can calculate how much of the
real credit growth is accounted by increases in income concentration during this period.

The accumulated effect is of about 6.9552 percentage points in this period (0.84*0.93*4
+ 0.84*1.14*4, without taking into account the next change between 2006 and 2007 in
income concentration). This represents an average annual increase in credit acquisition of
about 1.7388 percentage points. Given that the average annual increase in private credit
during this same period was of 21%, this implies that the model accounts for the increase
of 8.2% of the total private credit acquired during this period (1.7388/21). Although of
not a high magnitude, it seems to be reasonable, and in line with the fact that during this
same period there were other powerful drivers leading the rise in private credit acquisition
like the low interest rates set by the European Central Bank and the housing bubble, which
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generated a wealth effect that, with no doubts, triggered credit acquisition.

2.5 Conclusion

This study analyzes the impact of income concentration on GDP/income per capita and
on the credit acquired by the private sector, and it uses observations of provinces in Spain
(46) during 8 consecutive years (2002-2009). These years coincide with a huge housing
bubble in Spain, with a large process of immigration and with an acute crisis in the
final years (2008-2009). Based on this setting, this study overcomes the usual problems
found in the inequality-growth-debt studies based on international comparison, mainly the
difficulty to compare indexes taken from different sources, the low number of observations
used to carry out econometrical tests and the lack of understanding about the dynamics
driving changes in indexes like GINI.

Three are the main findings of this study. First, it detects that it is the “top of the top”
of the income distribution (i.e. top 5% rather than top 10% or top 20%) what is impacting
the evolution of provincial GDP/income per capita and provincial credit acquisition by the
private sector. This is consistent with the idea that incomes at the top have a different
composition and behavior than the rest of the economy. Second, it detects a positive
and significant relationship between changes in income concentration and subsequent
GDP/income per capita growth. However, this relationship does not show up, or it is
just weakly positive, in current time (i.e. how changes in income concentration affect
GPD/income/credit acquisition at the same time). These findings are consistent with
aggregate demand theories (e.g. Keynes in his General Theory), debt led growth theories
(e.g. Cynamon and Fazzari 2008) and capital/income theories (Piketty 2014). Third, it
finds a positive relationship between income concentration and credit acquisition, both in
present and with one period of lagged time. These results are in line with the theoretical
model of Kumhof et al (2013), which predicts a rise in middle classes’ indebtedness when
income concentration at the top of the distribution increases. Although the data on
private credit at the province level used in this study does not allow dissecting which
sector of the economy is reacting to changes in income concentration, a look at the data
for the whole Spanish economy seems to confirm with great accuracy the predictions of
the model. This national perspective clearly shows a rapid increase in middle income
households’ indebtedness with very low variation at the top of the distribution.

In addition to the econometrical setting, the present study contributes to the un-
derstanding of regional income distribution in Spain as it provides measures of income
concentration at the province level, an analysis never made before. Two are the main
findings in this data. On the one hand, it reflects a negative relationship between the
level of income concentration and the level of income per capita, probably reflecting long
run factors in each of the regions (i.e. the historical distribution of land or the decisions
to locate industries). On the other hand, this data shows that most of the regions expe-
rienced an increase in income concentration from 2002 to 2006, which was reversed in the
subsequent years (2007-2009). This shows a procyclical behavior of income concentration
during this time.
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Overall these findings fit the literature on the short run relationship between income
concentration and both debt and income growth improving key deficiencies found in pre-
vious studies, and it calls for new explorations of this relationship in other contexts and
time. For the case of Spain, this study improves our understanding of the mechanisms
leading the impressive process of indebtedness followed by the private sector in the years
previous to the crisis, and also the type of economic growth happened in this time. The
release of new years of data (from 2010 on) would allow testing the dynamics found in
here with those of the crisis, in what seems to be a promising analysis.
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APPENDIX

This appendix contains different tables supporting the information contained in the study.
Appendix I explains the instrumental variable used as a complement in the AB estima-
tions. Appendix II provides an additional robustness check to the one presented in the
text. Appendix III includes tables with the information of each variable by province and
year.

Appendix I

2.5.1 The instrument

As pointed in the section IV (DATA), in addition to the lags of the explanatory variables,
the Arellano Bond estimator, uses an instrumental variable, which predicts the share of
Foreign Born residents in each province and year between 2002 and 2009. The initial idea
was to create an instrument for changes in inequality, something already not exploited
in the income-growth literature, at least in a time dynamic way, allowing for the use of
panel data (Easterly 2007 uses an instrument in his study but is static, therefore using a
limited number of observations, which affected the asymptotic properties needed to find
consistent estimates). The basic idea beside this instrument is that Spain, during the
2000s received a very important number of immigrants, of which, about 80% came from
low income countries (low income countries are those with income below the Spanish one
in 2002). To make clear the magnitude of this phenomenon, it should be noted that
foreign born residents represented 2.28% of the total population in Spain in 2000, and
12% in 2009.

Following the initial work by Card (2000) for the case of the US, my intention was to
generate exogenous predictions of immigrant arrivals to Spain, a method already applied
in the international literature and in the case of Spain (i.e. Sanchis-Guarner 2014). The
inspiration was that this increase in immigration could have led to increases in inequality
in those regions where immigrants settled more intensely. And so it probably happened.
Indeed, though not causal, correlation for the relationship between share of foreign born
residents and top 20% share shows a positive relationship, as could be expected. Never-
theless, the instrument resulted weak to use it alone. However, given that the Arellano
Bond sums different instruments I included it in these regressions, and as it, I will describe
it here.
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The instrument, to be exogenous, requires the prediction of foreign born residents in
each year and province to have no correlation with the variant error term determining
credit growth or GDP/income growth (the invariant part of the error term is controlled
by the three estimators used in the regressions, see Section III). Therefore, this prediction
needs to be uncorrelated with all the variant determinants that are not included in the
regressions. I made the predictions with the instrument in 2 steps.

In the first step, I calculated a prediction of foreign born arrivals to Spain from each
country of origin. To do this, I used data from the International Migrations Database
(OECD) and ran an OLS regression based exclusively in factors affecting foreign born
residents in their countries of origin (i.e. unemployment, population growth, GDP per
capita, inequality) or in fixed geographical or historical factors relating these countries to
Spain (i.e. latitude, longitude, main language spoken, coincident colonial past, etc.). In
addition, I included a set of regional dummies. This method closely followed the work
by Sanch́ıs-Guarner (2014). Once the OLS regressions are estimated I recuperate each
specific country prediction for the number of arrivals to Spain from this nationality every
year. Up to here, the argument of exogeneity should hold as non of the regressors could be
argued to be related to those variant factors affecting GDP/income or credit in a concrete
province of Spain (recall that fixed factors affecting all the provinces are also eliminated
by the three estimators used in the study).

In the second step, I need to assign which immigrants go to each province in Spain.
However, this method needs to be unrelated to those factors affecting provincial perfor-
mance in the years analyzed. To overcome this problem, I use the Census from the year
1991. The idea is to assign immigrants arriving to Spain in the same proportion that
each nationality had in each province of Spain in that base year. The intention is to
capture the selection of immigrants to go to a concrete province based on the previous
links they had with residents from their own nationality, rather than for factors affecting
the performance in terms of GDP/income or credit in each province during the years 2002
to 2009. For example, if in 1991 12% of Moroccan residents were living in Barcelona, 8%
in Madrid, 11% in Malaga,. . . for each of the predictions of new arrivals of Moroccans
to Spain I will use this same share to assign them to the different provinces. The use
of the 1991 Census year allows arguing in favour of the exogeneity of the instrument.
For instance, in 1991 only a 0.91% of the population was foreigner, whereas in 2002 this
figure was already 4.73% and in 2009 it was 12.0%, which implies that in any case, these
links are not contaminated by changes in immigration in between. In addition, and more
importantly, between 1991 and 2002 Spain had experienced numerous changes making
very unlikely that those variant factors specific to a province were the same in 1991 than
in 2002. In particular, between 1991 and 2002 there was an economic crisis, the adhesion
to Schengen and the entrance on the Euro area. It is clear that the Spanish economy
suffered a strong transformation within these years.

These predictions for migrations have resulted useful to predict migrations in other
works (i.e. the already cited by Sanch́ıs-Guarner), but for this concrete study failed
to be strength enough to generate consistent estimates. Nonetheless, as it was already
mentioned, it was included in the set of instruments of Arellano-Bond estimations as it
could help to generate a group of instruments with higher explanatory power.
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APPENDIX II

2.5.2 Robustness checks for top 20% income share and popula-
tion aged 20 or more

Figure 2.17: Robustness checks. Top 20%. Population aged 20+. Lagged time.

Figure 2.18: Robustness checks. Top 20%. Population aged 20+. Current time.
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APPENDIX III

2.5.3 Tables for GDP per capita, income per capita, top income
shares, unemployment rate and proportion of foreign born
residents in the economy for the years 2002 to 2009, by
provinces (excluding Basque country provinces, Navarra,
Ceuta and Melilla.

Figure 2.19: GDP per Capita by province



51

Figure 2.20: Income per Capita by province
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Figure 2.21: Top 5% incomes share by province
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Figure 2.22: Top 10% incomes share by province
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Figure 2.23: Top 20% incomes share by province
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Figure 2.24: Unemployment rate by province
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Figure 2.25: provincial Share Foreign Born residents by province
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APPENDIX IV

2.5.4 Graphs: Top 20% and top 5% incomes share evolution by
province, 2002 to 2009.

Figure 2.26: Top 20% income share evolution, by province, 2002-2009
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Figure 2.27: Top 5% income share evolution, by province, 2002-2009
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