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ABSTRACT
This article investigates the effect of GpP redistribution in 33 econ-
® omies in the period 1980Q1-2019Q4, using the GvAR model. Re-
distribution shocks increase GDP to a greater extent in groups of
countries with greater inequality, losing their effectiveness in more
egalitarian groups. Credit and investment stood out as potential
transmission channels for these shocks. By incorporating financial
development, the shocks of inequality no longer harm production
in most cases. Similarly, the interaction between financial develop-
ment and redistribution enhanced the effect of redistribution on
the production of more egalitarian groups. This evidence suggests
that financial development can bring benefits to redistribution and
reduce the harm of inequality. Finally, we found significant heteroge-
neity in the responses of the GDP of each economy to redistributive
shocks, suggesting that domestic specificities are relevant for the
understanding of redistribution policies.
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REDISTRIBUCION, DESIGUALDAD Y CRECIMIENTO: UN ENFOQUE GVAR
RESUMEN

En este articulo se investiga con un modelo GVAR el efecto de la
redistribucion del P1B en 33 economias en el periodo 1980Q1-
2019Q4. Los choques de redistribuciéon incrementan el PIB en
mayor medida en grupos de paises con mas desigualdad y pierden
su efectividad en grupos de paises mas equitativos. El crédito y la
inversion destacan como canales potenciales de transmision de
estos choques. Al incorporar el desarrollo financiero, los choques
de desigualdad cesan de perjudicar a la produccion en la mayoria de
los casos. De igual manera, la interaccion entre el desarrollo finan-
ciero y la redistribucién aumenta el efecto de la redistribucién sobre
la produccién de los grupos de paises mas igualitarios. Esta evidencia
sugiere que el desarrollo financiero puede conferir beneficios a la
redistribucion y reducir el perjuicio de la desigualdad. Finalmente,
encontramos heterogeneidad significativa en las respuestas del p1B
de cada economia ante choques redistributivos, lo cual sugiere que
las especificidades nacionales son relevantes para la comprension
de las politicas de redistribucion.
Palabras clave: redistribucion, desigualdad, p1B, crecimiento, de- @
sarrollo financiero.
Clasificacién JeL: E27, E37, O40.

1. INTRODUCTION

he theme of income inequality has gained more and more space

in both public debate and academic works. Piketty (2014) ar-

gued that inequality has worsened in recent decades in the

major countries of the world economy. Consequently, several studies

have sought to detail the relationship between inequality and growth,

investigating public policies and structural reforms to improve income

disparity (Grundler and Scheuermeyer, 2018; Madsen, Islam, and
Doucouliagos, 2018).

This article is an addition to this discussion. Our objective is to analyze

the effect of income redistribution on production in economies grouped

by levels of inequality. The secondary objectives are to investigate the
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links between redistribution and production, the impact of inequality
on production and increased production on inequality.

The method used is the Global Vector Autoregressive (GVAR), which
makes it possible to model domestic dynamics for all economies in the
sample. By connecting each economy with the others through economic
integration variables, this method treats each region as an open econo-
my, subject to the effects of the dynamics of other regions in the face of
shocks. The gvar indicates specificities that each region has in the face
of similar shocks, deepening the understanding of economic policies.

We applied redistributive shocks, with a sample of 33 economies
between the quarters 1980Q1 to 2019Q4. The results suggest that the
Gross Domestic Product (GDp) reacts more in line with the degree of
income inequality. In groups with higher inequality, the redistribution
effect was more intense than in groups with lower inequality. Credit and
investment played the role of the channel in which these shocks were
transmitted to groups with higher inequality.

We investigated the relationship between inequality and production
with shocks on the two variables. Positive shocks to inequality reduce
production. However, when we conditioned this shock to financial

@ development, the drop in production faded, significantly minimizing
the negative effect of inequality on production. Concerning groups
with lower income inequality, the interaction between redistribution
and financial development improved the impact of this shock on Gpr.
In the case of growth, GDP shocks have contributed to the reduction of
income inequality.

On the contributions of the article, we present a new method in this
literature. In general, articles use panel data, vAR/VEC, or PvAR (Gu and
Tam, 2013; Berg et al., 2018; Samarina and Nguyen, 2019). This article
uses the GVAR in redistribution and production analysis.

Madsen, Islam, and Doucouliagos (2018) argue that financial de-
velopment is one of the main channels linking inequality to growth. In
particular, they conclude that economies with a high level of financial
development have a reduced adverse effect of inequality on growth. This
article incorporates financial development and begins to study this segment
with inequality and income redistribution. Berg et al. (2018) evaluated
redistribution with growth according to the size of the redistribution. Here,
we evaluate redistribution based on the criterion of the level of inequality.
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Grundler and Scheuermeyer (2018) state that redistribution signifi-
cantly affects production in developing countries, and is innocuous in
advanced economies. We extend this hypothesis by investigating the
interaction between redistribution and financial development.

Regarding the controversy and delicate issue of the endogeneity
between inequality and production, we treated it with shocks in both
variables instead of instrumental variables, a feature seen in the panel data.

Finally, the last contribution is the presentation of the enormous
heterogeneity in the GDP response to the redistribution among the 33
economies in the sample. Domestic shocks show that domestic idiosyn-
crasies are significant for understanding different GDP trajectories after
the shock. Although grouping of economies under criteria is useful in
the analysis, this feature omits great heterogeneity. Therefore, as Favero,
Giavazzi, and Perego (2011) argued in the study of fiscal policy, it is not
easy to maintain only one political standard with similar effects in all
countries. Heterogeneity shows that domestic specificities are relevant
for the understanding of redistributive economic policies.

In addition to this introduction, we divided the article into 5 sections.
Section 2 provides a brief review of the literature; section 3 describes
GVAR; section 4 presents the data; section 5 portrays econometric exer- ®
cises; section 6 makes final comments.

2. LITERATURE REVIEW

The issue of income inequality has gained increasing space in studies
on economic growth and fiscal policy. A commonly cited landmark
to elucidate this advance is Piketty’s book (2014), which showed the
evolution of inequality over the centuries. One of the main topics is
the growing income disparity between segments of the population, such
as the accumulation of wealth by the richest 1% (Alvaredo et al., 2018, p.
103): “We found that the global top 1% captured twice the total growth
of the 50% global low between 1980 and 2016”.

We can see this new focus in works on economic growth. While in the
1990s, it was common for articles not to incorporate income inequality
in growth regressions, such as Barro (1991, 1996) and Hall and Jones
(1999), it has now become more common to use this variable (Berg et
al., 2018). In fiscal policy, Meltzer and Richard (1981) and Easterly and
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Rebelo (1993) are pioneers in analyzing the influence of inequality on
public spending. According to Meltzer and Richard (1981), income
inequality can interfere with voters’ median preferences, making them
prefer more significant redistribution, since it would increase their total
income. Easterly and Rebelo (1993), although they do not build a model
denoting this idea, present a similar conclusion, that is, income disparity
can change fiscal policy, particularly the composition and allocation of
expenditures.

A controversial point in this literature is the relationship between
inequality and growth. The potential existence of endogeneity between
these variables adds enormous difficulty in the causality analysis. Thus,
we have studies discussing in different directions regarding the observed
effect. According to Berg et al. (2018, p. 264): “It bears emphasizing that
the literature has found it difficult to disentangle definitively cause and
effect in these relationships”. As pointed out in the introduction, we
contributed to this literature by using the GVAR to address this issue.

Using panel data from a sample of 21 Organization for Economic
Co-operation and Development (OECD) countries between 1870 and 2011,
Madsen, Islam, and Doucouliagos (2018) create a variable of interaction

® between income inequality and financial development and relate it to
economic growth. The authors note that rising inequality is only harm-
ful when a country has low or moderate levels of financial development.
When this level is high, inequality no longer negatively affects growth.

One of the justifications, considered as one of the main channels of
dissemination of the effect of inequality on growth, is the credit restriction
that individuals may face in underdeveloped financial systems (Berg et
al., 2018). The frictions in the credit market make the poorest agents
unable to become entrepreneurs, advance their ideas and open new
companies. Consequently, investment is lower in situations like these.

Rajan and Zingales (2003) explore other channels of an underdevel-
oped financial market that amplifies the damage generated by income
inequality. The poor have more difficulty to obtain credit, adversely im-
pacting the formation of human capital and reducing income mobility.
Concerning publicly traded companies, they face insufficient funds to
develop long-term investment plans, resulting in a lower investment
rate for the economy. In the econometric section, we evaluate credit
and investment as possible links between inequality and production.
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Most inequality and growth studies use samples from many countries
and panel data. One exception is Gu and Tam (2013), who studied the
Chinese economy. They conclude that increasing inequality undermines
growth, although it has a positive effect on the level of the saving rate.
Like Gu and Tam (2013), Kohlscheen, Lombardi, and Zakrajsek (2021)
analyzed demand components on inequality, with the difference that,
while the first work focused on saving, the second focused on consump-
tion. Kohlscheen, Lombardi, and Zakrajsek (2021) highlighted that in
times of economic crisis the drop in consumption is more significant
in countries with high levels of inequality. In other words, income ine-
quality can promote changes in savings and consumption, with subse-
quent effects on production.

Focusing analysis on only one economy provides the advantage of
considering domestic idiosyncrasies, enriching the study, as conducted by
Gu and Tam (2013). However, this approach suffers from the limitation
of treating the country as a closed economy, disconnected from inter-
national trade and capital flows. This limitation does not occur with the
panel data, but it has only one coefficient for several economies, which
hides domestic particularities. The GVAR can deal with these limitations,
enabling the modeling of domestic dynamics for all economies in the @
sample, with the option of grouping countries according to the subjective
criteria of the researcher, a path followed in this article.

In addition to the relationship between inequality and growth, Grun-
dler and Scheuermeyer (2018) and Berg et al. (2018) incorporated the
redistribution variable. Redistribution consists of the difference between
the market Gini index and the post-market Gini index. The higher this
value, the greater the evidence of income transfers to equalize income.
The first work did not obtain a significant redistribution effect on de-
veloped economies, whereas the effect was more evident in developing
countries. On the other hand, Berg et al. (2018) showed a positive rela-
tionship between these variables, except when redistribution was high.

The present work was mainly motivated by Grundler and Scheuer-
meyer (2018), with the interest of deepening the study of the effects of
redistribution on production, focusing on financial development and
investment as channels that connect redistribution and inequality with
production.
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3. METHODOLOGY

The presentation of GVAR is based on those of Pesaran, Schuermann,
and Weiner (2004), Dees et al. (2007) and Ricci-Risquete and Ramajo-
Hernandez (2015). The approach followed here consists of describing
isolated regions, and the next step in unifying them into a single global
system, the GVAR.

The equation below is a VARX(p,q), characterized by domestic and
foreign variables, vectors x; and x.,, respectively, where i denotes a region,
ranging from 0 to N regions, in a space of N+1 regions. In this case, the
US is commonly assumed as region 0. The term ¢ is the period, ranging
from 1 to T. The vector of foreign variables is responsible for connecting
all regions, thus incorporating international trade to the model, and the
treatment of each region as an open economy:

X, =a,ta, +¢ilxi,t-1 + "'+¢ipxi,t-p +Ai0Xit +
* * [1]
AX,  +ot Aiqxi)t_q +
® The other terms are a,, the intercept vector; a,;, trend terms vector;

.1, coefficient matrix of lagged values of domestic variables; A,y matrix
of coeflicients of foreign variables; A;;, matrix of coeflicients of lagged
values of foreign variables; and u;, is the vector of specific shocks for
each region.

Vector u; is assumed to be serially uncorrelated, with zero mean and
a non-singular covariance matrix, Z; = (c;,), where 6;;;,= cov(uy, u,,).
Therefore,

u, ~iid.(0,%,) (2]

The construction of foreign variables takes place based on Equation
[3]. This equation shows that the foreign variable of region i results from
the weighting of the participation of region i with region j according
to a variable chosen by the researcher, w;, weight matrix, multiplied by
the domestic variables of x;:

ij>

N
Xi = j=0 WX (3]
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In general, we use the w; matrix to represent bilateral trade in a given
period. In this article, we adopted the average bilateral trade between
the years 2014-2016.

Continuing with the construction of the GvaR, we create the vector
z,= (x;t X, ), composed of domestic and foreign variables. This vector
makes it possible to rewrite Equation [1]:

1

Az, =a, +at+Az,,  +...+tA z,  +u, (4]

We incorporate all domestic variables from all regions into the global
vector x, = (X;u ,X,,5...,Xy, ). With the help of the link matrix, W, charac-
terized by the relative weights between regions, we can write the identity
with the new vectors created: z,= W;x,. Equation [4] changes with the

use of this identity:
A WX, =a,+a, t+A,Wx _ +.+A WX _ +u, (5]
Now we stack each model:
G,x,=a,+at+Gx,  +.+G x, +u, (6] @

In general, the matrix G, will be non-singular, and we can multiply
it by its inverse. Performing this procedure in [6], we have the GVAR:

x,=b,+bt+Ex, +.+EFEx, +¢, (7]

Where F, =G,'G, ,tom=123,...,sb,=G;'a,,b,=G;'a,,and €, =G, u,.

In the existence of unit root, we use the model in the form of error
correction, with all the steps described above. Equation [7] can be solved
recursively to obtain future values of the global vector x,. From this point,
analyses such as those performed in vaArR/vEC models can be used as
impulse response functions and variance decomposition.

4. DATA

One of the difficulties of this work was reconciling quarterly data to
income inequality variables —notably portrayed in annual frequency—
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with the analyzed period and with the size of the countries in the sample.

The first database is Mohaddes and Raissi (2020), composed of 33
countries and covering 1979Q2 to 2019Q4. From this base, we obtained
the weighting matrix of the bilateral trade between the economies. In
addition to this data, we extracted the real Gpp, the inflation rate, the
short-term interest rate, the real exchange rate, and the real value of
the stock market. All these variables are quarterly. The justification for
incorporating them is the effort to incorporate the macroeconomic
environment into the estimates.

We characterize credit by credit provided by the private sector in
quarterly proportion to the Gpp from the Bank for International Set-
tlements (BI1S). As some economies did not have this information, we
used the credit/Gpp of the World Bank to fill these gaps. From the World
Bank, in addition to credit, real investment and real private consumption
were collected.

We obtained the income inequality variables from The Standard-
ized World Income Inequality Database (sw1ip): The market Gini and
the post-market Gini. The first variable is the Gini index without the
influence of income redistribution carried out by the government via

@ transfers and subsidies, while the second is the new Gini incorporating
these changes. The third and last variable of this base is income redistri-
bution. We calculated it by the difference between the market Gini and
the post-market Gini. The greater the redistribution value, the greater
the distribution of income to equalize income.

swiib and World Bank variables are annual, so we deployed the
denton method to change the frequency to quarterly.

We decided to limit the period to 1980Q1-2019Q4 because of the
redistributive variable (its values go up until 2019). Furthermore, all
variables, except for redistribution, are in log. As is common practice
in GvAR works, we modeled the Euro area by aggregating eight coun-
tries (Austria, Belgium, Finland, France, Germany, Italy, Spain, and the
Netherlands) based on the average real GpP in purchasing power parity
(ppP) between 2014 and 2016.

Although we apply different specifications during the econometric
exercises, one of them is pictured below so that we can visualize the
domestic and foreign variables:
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Xt :(yit’redit’ginidit’pit )

. . L e s 8
Xt :(yit’redit’glnldit’pit) (8]

Where y,, red,, ginid,, p;, respectively, portray GDpp, redistribution,
post-market Gini, and prices. These same terms with asterisks denote
foreign variables.

The only exception, followed by Pesaran, Schuermann, and Weiner
(2004) and Dees et al. (2007), is the reduction in the number of foreign
variables in the US. Given the importance of this economy, we follow
the recommendation of Dees et al. (2007) to have parsimony in this part
of the setup. That’s why we chose to use Gpp and the inflation rate for
the US as foreign variables.

Econometric analysis will take place in two ways. The first is com-
posed of groups of regions with similarities in terms of inequality. In
this case, five groups are created: U++ (very unequal), U+ (unequal), TR
(in transition), E+ (equal) and E++ (very equal). Each group consists
of 5 economies, with the exception of TR, which has four economies.
The real GpP in ppP of each region weights the estimates of the groups.

Table 1 shows the groups (we will also refer to these groups as coun- @
try clusters in some opportunities), the average post-market Gini in-
dex for the group between 1980-2019, and the countries that make up
the aggregate. U++ has 4 Latin American countries, along with South
Africa, presenting the highest uneven level in the sample (Gini of 0.6),
followed by Brazil (Gini of 0.5). U+ mixes countries of Latin America
and Asia: There is inequality at a level below U++ but still high, with an
average Gini of 0.43. We call the third group “transition” (TR) because
it presents intermediate cases: countries that, with future developments,
can rise to higher levels of inequality (U+) or reduce them, migrating to
the egalitarian group (E+). This group has 3 Asian countries and the US.
The E+ and E++ groups stand out for their low level of inequality, with
the second group having an average Gini of 0.27, with Sweden having
the lowest average Gini in the entire sample (0.24).

The intention of using these groups is to verify whether shocks on
redistribution have common traits according to the levels of inequality.
That is, we aim to detect patterns of behavior. However, we also implement
a disaggregated analysis when each country is analyzed individually, the
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Table 1. Inequality groups

Groups A‘g;?;ge Regions

U++ 0.52 BRA, CHL, MEX, PER, ZAF
U+ 0.43 ARG, IND, IDS, MAL, PHI
TR 0.39 CHL SING, THA, US

E+ 0.31 AUS, CAN, KOR, NZL, UK
18354 0.27 EURO, JPN, NOR, SWE, SWIT

Note: BRA (Brazil), CHL (Chile), MEX (Mexico), PER (Peru), ZAF (South Africa),
ARG (Argentina), IND (India), IDS (Indonesia), MAL (Malaysia), PHI (Philippines),
CHI (China), SING (Singapore), THA (Thailand), US (United States), AUS (Australia),
CAN (Canada), KOR (Korea), NZL (New Zealand), UK (United Kingdom), EURO
(Euro Zone), JPN (Japan), NOR (Norway), SWE (Sweden) and SWIT (Switzerland).
Source: Own elaboration.

second form of analysis. Both forms of the analysis are shown as alter-
natives and contributions to the literature compared to the panel data,
® which provides only one coeflicient for the entire sample.

Model adjustment tests such as unit root, lags, cointegration, weak
exogeneity, and persistence profile tests will not be presented due to article
space and can be made available upon request. Despite this absence, the
results were favorable to the stability of the model.

5. RESULTS
5.1. Redistribution and inequality

This section uses the Generalized Impulse Response Function (GIRF)
to proceed with the analysis. GIRFs do not have the identification of the
shock as the central objective; its main objective is to show the propa-
gation mechanisms that it implies in the system.

The first part of Figure 1 depicts the response of GDP to a positive shock
of a standard deviation on redistribution. The group with the highest
inequality (U++) has the most significant expansion of Gpp, with 0.4%,
followed by the group with lower level inequality (U+) with 0.2%. This
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shock had a positive effect on the Gpp of the E+ group, around 0.2%.
The other groups (TR and E++) showed a fall in Gpp. Figure 1 suggests
that redistribution is more effective in country clusters with a higher
level of inequality, notably developing nations. In the configurations
applied later, we will argue that this conclusion will be maintained and
strengthened: The higher (the lower) the level of inequality, the greater
(the lower) the effectiveness of redistribution in increasing GDP.

These estimates agree with the works of Grundler and Scheuermey-
er (2018) and Berg et al. (2018). Grundler and Scheuermeyer (2018)
point out that redistribution impairs growth, decreasing investment
and increasing the fertility rate. The positive results of redistribution
were seen only in cases of less developed countries. On the other hand,
Berg et al. (2018) defend that the size of the redistribution is the most
critical factor. When the level of redistribution was high, this policy had
counterproductive effects.

The remainder of Figure 1 explores the discussion of the effects between
inequality and GpP. Gu and Tam (2013), Grundler and Scheuermeyer

Figure 1. cirrs of positive shocks on redistribution, inequality,
and epp and the responses of selected variables @

Shock to redistribution and response of Gpp Shock to inequality and reponse of Gpp
0.6 0.3

0.5

0.4
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(2018) and Berg et al. (2018) note that inequality negatively affects Gpp
through different channels, such as human capital and fertility. On the
other hand, Madsen, Islam, and Doucouliagos (2018) qualify this result,
stating that it depends on financial development: In economies with high
financial development, inequality is innocuous for GDP.

The central part of Figure 1 displays a positive shock on the post-mar-
ket Gini. With the exception of the transition and the egalitarian groups
(TR and E+), all other groups revealed a decrease in GDP, with more
significant intensity in the group with greater inequality (U++), with an
accumulated value of 0.5%. In the other groups, we identified the falls
between 0.1 and 0.2%. Later, in this section, the channels responsible
for these falls will be explored. We draw attention to the sensitivity of
U++ to the two shocks applied. The higher unequal group presented the
strongest GDP response to a redistributive shock and portrayed the most
vulnerable response to increased inequality —perhaps this last point
occurs because these economies have an especially elevated inequality
level, which further aggravates the economic environment.

The last part contributes to another controversial point: Whether
more production growth is the way to reduce inequality. According to

@ Alvaredo et al. (2018, p. 108): “High growth in emerging countries alone
is not sufficient by itself to lift the global bottom half out of poverty.
Reducing inequality within countries is also critically important”. Thus,
the third part of Figure 1 presents the consequences of the inequality
that a Gpp shock can bring.

The results are favorable for advocates of higher growth to contain
inequality. The groups U++, U+ and E++ indicate a fall in inequality,
albeit at a low level, not exceeding 0.1%. The E+ group had no signifi-
cant value, losing any effect after a few quarters, and the TR group was
the only one that showed an increase in inequality over time. The next
step is to investigate the channels that contributed to the effect of the
redistribution on groups. Figure 2 shows credit and investment reactions
after the redistribution shock.

The highlight of Figure 2 is U++, with positive expansions in both
credit and investment. Credit advances slowly and gradually over the
quarters, reaching 0.35% in the final period. Investment advances from
the beginning until it stabilizes in the 12th quarter at 0.2%. As we have
been portraying, the redistribution effect tends to be stronger in groups
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with greater inequality, and U++ reinforces this conclusion in Figure 2.
As a transmission channel, credit expanded to all groups except at the end
of the period for U+. On the other hand, investment was relevant only to
U++ (this result will be questioned over the analysis: Investment, such as
credit, is an important bridge between redistributive policies and Gpp).

As discussed in the literature review, the income redistribution policy
contributes to mitigating the harmful effects of income inequality, such
as the exclusion of individuals from low-income strata from access to
the financial market. These individuals may suffer impediments or even
exclusions from business and entrepreneurial activities in the absence
of redistribution. However, with redistribution, these imperfections can
be minimized, promoting these people’s access to credit markets and,
therefore, sustaining capital investments in productive activities.

Figure 2 suggests this relationship with the U++ group. We can
speculate that individuals without prior access to the financial market
started to have it or that the credit market, perceiving a potential demand,
developed mechanisms to serve it. In both cases, we could expect an
increase in investment, as we indeed observe.

The results of the TR, E+, and E++ groups indicate that only credit
plays the role of the channel between redistribution and Gpp. One way @
to assess and qualify these results is to remember that, in Figure 1, Gpp
reactions tended to be weaker in groups with lower inequality. Therefore,
we can argue that the fall in investments could depict channels through
which Gpp decreases would occur.

Figure 2. aIrF of a positive shock to redistribution

Credit Investment
0.4 1 0.4 -

035 4 0.2 /
0.3 -
5 | /—\/ I |

0.2
0.15
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Aghion, Antonin, and Bunel (2021) point out that increasing ine-
quality can be detrimental to firms’ innovation, as the income disparity
compromises the emergence of potential innovators and entrepreneurs.
In this economy, therefore, fewer ideas would be generated, compromis-
ing production. With redistribution, however, these individuals could
engage in innovative activities, with investment reacting positively.
Figure 3 analyzes this possibility with the incorporation of TFP (total
factor productivity) in the model. We obtained this variable using the
same Cobb-Douglas production function of Cole et al. (2005), with pwT
data for real Gpp and real capital per worker and changing its frequency
to quarterly with the denton method.

Again, as depicted in Figure 2, the unequal group (U++) presents a
stronger expansion of the selected variables than the other groups. TFp has
a cumulative increase of 0.6%, and investment reaches almost 2%. Another
highlight is the U+, with positive responses in both variables. The TR group
keeps showing disparate values, which can be partly attributed to the coun-
tries that compose it: They are in an intermediate situation, can go to the
unequal groups or improve inequality and migrate to egalitarian groups.

In this way, redistribution seems to encourage an increase in innovation

® and investment for groups with more prominent inequality, with the aid
of credit as a source of financing for these activities (Figure 2). The very
movement of these individuals in productive activities, channeled by credit,
and portrayed by the increase in investment, can generate a simultaneous
increase in innovation, since these variables are often intertwined.

Figure 3. aIrF of a positive shock to redistribution

Investment

2.5 1

e U+ - U+

E+ E++
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The E+ and E++ groups came close to what we can visualize in the U++
and U+ groups: Despite the increase in TFP and investment, the expan-
sion occurred at lower values. Perhaps because E+ and E++ are made
up of developed countries, redistributive policies affect their economies
differently from developing countries: TEP or technology-related varia-
bles may play more essential roles than Gpp, as shown in Figure 1, when
these groups had a weak GDP response to the redistributive shock. This
qualification reinforces the importance of separating countries by groups
to investigate redistributive shock.

The results of this subsection suggest that redistribution has a higher
impact on GDP in groups of countries with higher inequality. GpP has
expanded more comprehensively than other groups, with credit and
investment functioning as transmission channels to the shock. TFp also
seems to play this role, as portrayed in Figure 3. In the TR, E+, and E++
groups, we had different responses. Redistributive shock affects TFp more
intensely than the GDP of these groups, with credit playing a role in the
transmission of the shock.

Regarding the inequality-growth relationship, the Gpp shock alleviated
the income disparity in most groups, and the inequality shock negatively
affected households, without distinguishing by the inequality level. @

5.2. Interaction with credit

Figure 1 pointed out that the shock to inequality reduces Gppr. However,
we did not condition this shock. Madsen, Islam, and Doucouliagos (2018)
interact financial development with inequality and perceive that growth
is negatively affected only for economies with low or moderate level of
financial development. In the case of economies with high financial
development, inequality was not harmful.

The exercise of this subsection will follow a similar strategy, with
the financial development proxy being the credit/Gpp ratio, which we
interact with the market Gini index. Figure 4 shows the results of a
positive shock on the variable of inequality in interaction with credit
and the GDP response.

The results corroborate the argument that financial development can
reduce or even eliminate the negative influence of inequality on produc-
tion. In the group with the most significant inequality (U++), the initial
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Figure 4. cirF of a positive shock to inequality-credit variable
and the response of cpp

Cd ——

effect is 0.2% positive, decreasing later until it becomes non-significant.
In U+, the cumulative effect is 0.1%, while in TR, the value is 0.3%. In
E+, production initially drops, but recovers and ends the period with a
positive value. The only exception between the groups was E++, which
registered a fall in GDP after the shock on the variable of interaction.

@ Developed financial markets manage to overcome the exclusion
that inequality could cause for poor individuals. In the absence of their
resources, these people could finance themselves using credit, as long
as there is an infrastructure to support this type of transaction (Rajan
and Zingales, 2003).

While the estimates in Figure 4 are close to Madsen, Islam, and Dou-
couliagos (2018), Table 2 questions one of their conclusions: The level of
financial development is the primary determinant for distinguishing the
negative effect of inequality on production. According to Table 2, which
depicts the average credit/GpP between 1980-2019 for inequality groups,
as the level of inequality decreases, financial development follows the
opposite path, constantly rising. The highest level of financial develop-
ment is precisely that of the group that presented the only negative GppP
response after the shock on the credit-inequality interaction (Figure 4).

One way to reconcile the impulse-response function in Figure 4
with the information in Table 2 (keeping in mind the results in Figure
1, which showed that inequality harms production) is to build a weaker
hypothesis than Madsen, Islam, and Doucouliagos (2018), that is, financial
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Table 2. Financial development by inequality groups

Groups Credit/GDP
U++ 45.76
U+ 53.96
TR 115.92
E+ 139.98
[ 170.31

Source: Own elaboration with data from B1s and World Bank.

development cushions and minimizes the adverse effects of inequality.
However, it is not sure that it will eliminate them. Furthermore, the level
of financial development does not seem to be the crucial element for
maintaining this hypothesis. It is enough that there is a structure that can
provide credit and intermediate and connect potential entrepreneurs and
innovators with productive activities. This infrastructure can mitigate
the harmful effects of inequality on production.

We expanded the study of financial development with inequality by ®
making another interaction variable: Credit/Gpp with redistribution.
The argument is similar to the previous one. Financial development can
leverage the positive effects arising from the redistribution, accelerating
processes that could take longer, such as the insertion of individuals in
business activities.

Figure 5 presents a shock on the credit-redistribution variable and
shows GDP responses. U++ has a positive response up to period 12,
when it reverts to a slight fall in the product of 0.06%. On the other
hand, the U+ and E+ groups noted positive effects of GDP in the range
0f 0.1 to 0.3%. The transition group (TR) continued to show a decrease
in production after the redistribution shock.

The central information we can extract from Figure 5 is that the groups
with the highest level of financial development had improved Gpp re-
actions to the redistributive shock compared to the same shock without
the interaction with credit (Figure 1) —this is mainly related to the E++
case, in which the GpP response, although negative, had a lower value in
Figure 5 (keep in mind that redistributive policies mainly aim to reduce
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Figure 5. cirF of a positive shock to redistribution-credit variable
and the response of cpp
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inequality, not boosting Gpp). Grundler and Scheuermeyer (2018) argue
that redistribution is harmless in advanced economies. Here, these econ-
omies appear in the E+ and E++ groups, which showed mixed reactions
to this shock. Therefore, we have evidence that financial development
can contribute to a redistributive policy for developed economies.

@ Considering the interaction analyzed with credit we constructed in
this subsection, we present evidence that financial development plays
a role in mitigating the negative impact of income inequality and in
enhancing the influence of redistributive policies. We can assert that
there is potential for the financial market to support the performance
of economies in terms of inequality and redistribution. However, this
conclusion needs parsimony because the link between the level of fi-
nancial development and the effectiveness of these shocks was unclear.

5.3. Alternative specification

In this subsection, we implement a slight change in the configuration
of the model. We change GpP by the real GpP in PPP per worker from
the pwT. We can interpret this last variable as economic development
or productivity per worker.

Figure 6 presents a redistribution shock and the reaction of Gpp per
worker and investment. We verify that the U++ and U+ groups have
increases in GDP per worker around 0.12%, and the rest of the groups
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Figure 6. airr of a positive shock to productivity and the response of cpp
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also have positive responses, although at lower magnitudes compared to
unequal groups. Once again, we detect the high potency of redistributive
policy for groups with high levels of inequality.

We test investment as a channel in the connection between GpP per
worker and redistribution. Again, the results reinforce the previous
conclusions. The groups with high inequality show the most significant
increments, emphasizing the accumulated value of 1.5% for the U++. @
Aggregates with lower inequality (TR, E+, and E++) had small investment
responses, so it does not seem to work as a channel for these economies.

In summary, we present evidence that redistributive policies can
increase productivity (Figure 6), production (Figure 1), and innovation
(Figure 3) in economies with higher levels of inequality, using credit and
investment (Figures 2, 3, and 6) as transmission channels. These results
support the perception that redistribution is more effective in groups
with greater inequality. In the other groups, the estimates provide less
precise results —we hypothesized that, for these groups, because of
their economic development, we should look for other variables when
considering the redistributive impact, such as its effect on innovation
(Figure 3).

5.4. Domestic policies

So far, we have analyzed redistributive shocks in the aggregate of coun-
tries. This approach can hide the heterogeneity we have in the sample.
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Figure 7 displays redistributive shocks for each economy, without gath-
ering them in groups. Dashed lines are 90% confidence intervals.

Figure 7. cirF of a positive shock to redistribution and the response of cbpr
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The heterogeneity of the countries is noteworthy, with different behav-
iors in the face of the same shock on the system. Favero, Giavazzi, and
Perego (2011) also registered significant heterogeneity when investigating
a shock on the public spending in a sample of eight economies. Here, the
sample consists of 33 economies (or 26 considering the aggregation of
the Eurozone), giving greater amplitude to the emergence of heterogeneity.

Most economies have had a positive GDP response, except for some
countries. One of the most prominent expansions of GDP occurred in
Brazil, with a cumulative effect of 0.7% in the last period, while other
localities, such as the Eurozone, had a decrease in its GDP. This is one of
the shortcomings of the Gvar: This method does not detail the interac-
tions between regions to understand why this result and the disparity.

Drawing again on Favero, Giavazzi, and Perego (2011), the authors
concluded that Canada’s GDP benefited from the fiscal policy of its neigh-
bor, the US. However, this statement is a guess, since the GVAR does not
explain how other economies, especially border neighbors, contributed
to the final result. In a sample of 33 economies, this kind of reasoning
becomes even more complex and obscure.

On the other hand, the decentralized analysis of regions is useful to
understand the broad heterogeneity and highlight the importance of @
case studies on the topic of inequality. This heterogeneity suggests that
idiosyncratic factors in each region may be necessary to understand the
effects of redistribution policies —perhaps even the effect of financial
development on the effectiveness of this policy.

As noted in the introduction, this article contributes to the literature,
showing the vast heterogeneity in redistributive policies. Although
grouped countries are valid to show patterns in academic work, this
approach can hide information about domestic specificities.

We replicated the same reasoning in Figure 8, presenting a shock on
the GDP of each region and showing how inequality reacts. In the same
way as Figure 7, we observed a wide variability in the results. Figures 7
and 8 make us assert that it is difficult to build a unique redistributive
policy for all regions. Likewise, we should be careful when relating Gpp
with inequality. Heterogeneity requires parsimony from the researcher.

Finally, we conclude that there is wide heterogeneity in the sample,
probably due to the local specificities of each economy. Case studies can
help to understand these differences.
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Figure 8. cirF of positive shocks to cop and the responses of inequality
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The article explored the effect of GpP redistribution based on the grouping
of economies according to levels of inequality. Transmission channels
and financial development were incorporated to deepen this study.
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The vast heterogeneity in GDP’s response to the shock of redistribu-
tion suggests that case studies are essential to deepen understanding
between redistribution, financial development, inequality and growth.
Therefore, an avenue of research is to analyze specific cases with the
treatment of the global economy, incorporating local characteristics
of the economy under analysis. GVAR is useful in handling the global
economy. Clustering regions/countries assist in the search for directions
and possible approaches, but we need to address domestic specifics in
individual analyses.

Regarding the recommendation of economic policies, with the reser-
vations made throughout the article, and even in the previous paragraph,
we have evidence that redistribution does not harm GpP in economies
with a high level of inequality. Incorporating financial development
into this policy can enhance the effects of redistribution and alleviate
the damaging side of inequality in production. In cases of less unequal
economies, evidence was scarcer. However, redistribution and financial
development have shown potential to increase production, although
further studies may improve and sharpen this preliminary conclusion.
Finally, estimates indicate that the increased production contributed to
the reduction of income inequality. Therefore, structural reforms that @
can leverage the increase in Gbp may be useful —in spite of the fact
that more studies are also needed to verify whether this result remains,
given the controversy in the relationship between Gpp and inequality. «

Declarations: The data that support the findings of this study are available
from the corresponding author, Luccas Assis Attilio, upon reasonable
request.
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