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Abstract

This study presents an original empirical analysis of the
relationship between income inequality and recession
severity, measured by the length and depth of recessions.
For this purpose, an extensive panel data set was
constructed, whereby each observation corresponded to a
recession episode. The empirical analysis yielded two novel
findings. First, pre-recession inequality and recession
severity are weakly related to each other, as a negative
and statistically significant relationship is only observed
for middle and high levels of income and governance.
Second, the relationship between recession length and
post-recession income inequality is positive and highly
significant in low- and middle-income countries. This
relationship is insignificant in high-income countries due,
possibly, to their high capacity to accommodate for the
impacted low-income groups.

1 | INTRODUCTION

Income growth has been volatile around the world since the 1970s, interrupted by recessions of varying
degrees of severity.1 While economics research has focused overwhelmingly on growth and efficiency
especially during that period, the relationship between sustainable growth and inequality has been
insufficiently explored.2

Income and wealth inequality may, to some extent, be attributed to historical and structural
factors. It is also likely that these factors facilitate the formation of special interest lobbies that engage
in rent-seeking activities and build extractive institutions to strengthen their socio-economic
positions.3 Extractive institutions lead to allocational and distributional inefficiencies andmay result in
institutional sclerosis4 that eventually dominates macroeconomic outcomes. Consequently, recessions
or crises are usually associated with—besides poor economic management—inefficient institutions
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that, in turn, may also be closely linked to socio-economic inequality.5 Volatility in economic growth
since the 1980s may, therefore, be associated with increasing relative and absolute income inequality,6

and declining collective bargaining power of workers, commonly measured by the rate of
unionization.7

In an effort to mitigate the widespread effects of the Great Recession (GR), which originated as a
financial crisis in the United States in 2008, most developed countries adopted large-scale
unconventional policy measures that were mainly tentative remedies, rather than substantive reforms.8

Piketty and Saez (2013) and Piketty (2014) noted that the post-GR recovery in the United States has
been experienced mainly by the top decile of the population, whose income shares have already been
on an upward trend during the last four decades.9 The expanding size and influence of the financial
sector in the U.S. economy,10 coupled with the decreasing lobbying power of the wage-earners, may
help explain this unequal impact of GR across different income groups.11 Low preference of the
political elite for progressive taxation in many countries may have also contributed to increasing
income inequality around the world.12 Morlino and Quaranta (2016) and Gründler and Köllner (2017)
showed, however, that democratic quality, extensive political rights, and strong middle classes in
advanced economies have helped overcome the negative effects of crises. Gründler and Köllner (2017)
also noted the negative effect of top income groups on redistribution. While interest group dynamics
thus appear important to understanding the relationship between economic crises and income
distribution, exploring their role in this relationship is beyond the scope of the current study. This study,
instead, simply focuses on the association between the severity of recessions and income inequality.

The relationship between economic crises and high and persistent income andwealth inequality has
recently drawn considerable research interest, in view of the widespread effects of GR. The focus in
many of these studies, however, is on the relationship between financial crises and income distribution,
with an emphasis on crisis prediction (see, e.g., Atkinson&Morelli, 2010; Bazillier &Héricourt, 2014;
Bellettini & Delbono, 2013; Bordo, 2012; Kumhof, Rancière, & Winant, 2015; Perugini, Hölscher, &
Collie, 2013; Piketty & Saez, 2013; Rajan, 2010; Van Treeck, 2014). Considering that not all financial
crises overlap with a recession episode, however, the possible relationship between economic
downturns and inequality remains to be investigated.

The novel contribution of the current study stems from the empirical analysis of the relationship
between income inequality and recession severity, measured by the length of the recessionary
episodes and the resulting cumulative output loss. The main hypotheses tested in this work are thus:
(i) pre-recession income inequality may be related with recession severity; and (ii) post-recession
income inequality may be related with the severity of foregoing economic recessions. High and
persistent purchasing power gaps usually imply unequal access to markets, quality education, and
healthcare. Economies with high income inequality are more likely than others to suffer from payment
problems and restrained demand that hamper economic activity. While not all recession or inequality
phenomena imply inefficiency,13 recessions—when coupled with high income inequality—may also
be associated with increased potential for socio-political unrest that is harmful for economic prospects.
These arguments form the basis of the first hypothesis.

Severe recessions are, in turn, likely to lead to organized demand for institutional reforms that
target elimination of economic inefficiencies.14 Whether or not such reforms are implemented usually
depends, however, on both the political power of the disadvantaged groups and the will and the ability
of policy makers, which are dynamically interconnected.15 Hence, an improvement in income
distribution following a recession is conditional on various structural and institutional factors, besides
crises severity. This premise has guided the development of the second hypothesis tested as a part of
this investigation. When inefficiencies are not overcome, inequality may persist or escalate over time,
and may pave the way for further recessions.
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It must be noted that investigating the causality between recessions and income inequality is neither
intended nor within the scope of the current study. A causal analysis would typically require
high-frequency data, whereas the relationship examined in the present work is posited to be primarily
driven by the country-specific institutional and structural factors that change slowly over time.
Controlling for such exogenous factors, analyses conducted in this study contribute to the pertinent
literature by focusing particularly on the associational aspect of the relationships between pre- and
post-recession income inequality and recession severity, within a time-precedence framework.

In order to test these hypotheses, an original panel data set was constructed, comprising of,
depending on the model specification, 62–104 countries and 89–212 country-year observations,
each of which corresponds to a distinct recession episode. The empirical analysis reveals two important
findings. First, after controlling for the structural, institutional, and policy indicators, higher pre-
recession income inequality is associated with significantly less severe recessions in middle-income
countries. Second, a significant positive association between recession length and post-recession net
income inequality (after deducting taxes and transfers) is present at low-to-middle levels of income and
governance.

The remainder of the paper is organized as follows. Section 2 provides an overview of the related
literature, along with the motivation for the current study. The data and the empirical model are
presented in section 3. The estimation results are reported in section 4, while the paper concludes by
providing some suggestions for future related work in section 5.

2 | RELATED LITERATURE AND MOTIVATION

According to Morelli and Atkinson (2015), the relationship between increasing income inequality and
macroeconomic instability hinges on reduced domestic consumption and increasing non-performing
debts. Noting that income distribution became more uneven prior to both the Great Depression (GD)
and GR, Kumhof et al. (2015) developed a formal model of crisis emergence based on the relative
bargaining power of the lower- and middle-income groups that face unsustainably increasing debt-to-
income ratios. The authors stated that, in contrast to the post-GD period, increasing indebtedness in the
post-GR period is indicative of persistent worsening of income distribution.

Similar to the theoretical literature, the focus of the empirical literature related to the present
investigation has mainly been on the causal relationship between income equality and financial crises.
The evidence reported in some of these studies depicts a significant relationship (see, e.g., Bellettini &
Delbono, 2013; Bordo, 2012; Perugini et al., 2013; Rajan, 2010), while no significant relationship is
noted in others (see, e.g., Atkinson & Morelli, 2010; Morelli & Atkinson, 2015; Van Treeck, 2014).16

In many of these studies, it was noted that credit expansion, rather than worsening income distribution,
has a significant association with financial crises, at least in the case of GR. Pointing to the potentially
significant association between the increasing income share of the top deciles and the increasing
indebtedness of the rest of the population, Piketty and Saez (2013) argued for a circular relationship
between income distribution and financial fragility.17

Despite the growing academic interest in income inequality that emerged in the aftermath of the
GR, the relationship between the severity of recessions and income distribution has not yet been
investigated.18 This study is an attempt to close this gap by conducting an original empirical analysis
based on a large and representative sample of developed and developing countries. This work differs
from the prior investigations of the relationship between income inequality and financial crises in
several aspects. First, not all economic downturns coincide with financial crises and the frequency of
recession episodes is greater than that of financial crises. Second, financial crises and recessions may
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affect different income groups, and hence income distribution, differently. Third, even when financial
crises and recessions may arise from related reasons, their duration and severity may be different.

In addition to the studies on income inequality and crises, with a focus on mainly the estimation of
the likelihood of the latter, the linkage between inequality and economic growth has also been
investigated extensively. Findings yielded by these studies are inconclusive regarding the sign of the
association between these variables.19 Berg, Ostry, and Zettlemeyer (2012) investigated the breaks in
economic growth in 140 countries, demonstrating that growth spells are positively related with income
equality, in addition to other institutional and political factors.20 The current study is complementary to
the work of these authors in that the factors and channels that relate to growth spells can be
fundamentally different from those pertaining to recessions. While the speed of technological
advancements may be the main driving force behind growth accelerations or decelerations, recessions
mainly result from structural and institutional inefficiencies and policy mistakes, in addition to
negative production shocks.

The present investigation differs from the study of Berg et al. (2012) in several dimensions. First,
instead of the growth spells analysed by Berg et al. (2012), the endogenous variables examined here are
recession severity, measured by the length and depth—which is the aggregate output loss—of a
recession, and income distribution. Second, the data set employed in the current study is significantly
larger than that used by Berg et al. (2012). Third, an event analysis is conducted in the present study,
whereas Berg et al. (2012) estimated the proportional hazard rate.

3 | THE DATA

The empirical analyses conducted in the present study are aimed at testing the following two
hypotheses: (i) pre-recession income inequality may be related with recession severity; and (ii)
post-recession income inequality may be related with the severity of foregoing economic recessions.
For this purpose, a panel data was constructed, which includes, depending on model specifications,
62–104 countries over the 1980–2014 period, where available. The resulting data set comprises 89–212
distinct cases in which a GDP decline was observed in consecutive years, denoted here as ‘recession
episodes’. Given the annual periodicity of the data set, recession is defined as the year in which an
average annual decline in GDP is observed, rather than relying on the conventional description of ‘two
consecutive quarters of contraction in real GDP’. Hence, a recession year in the current analysis may
not correspond to a recession case specified by the conventional criteria.21

The panel data set is unbalanced, with the longest time dimension (three recession episodes, or
events) pertaining to Bulgaria, Czech Republic, Kyrgyz Republic, Moldova, Morocco, Netherlands,
and Portugal. Based on data availability, either one or two events (recession episodes) per country were
observed in the remaining sample. The sample of countries includes a roughly proportional mix of
developed and developing countries.22

Recession severity is characterized by its length and depth. While length is measured as the number
of consecutive years during which a contraction in real GDP is observed, depth denotes the cumulative
percentage decline in real GDP during a given recession episode. For obtaining these measures, GINI
indices23 were sourced from the Standardized World Income Inequality Database (SWIID), as it has
the most comprehensive coverage of comparable cross-country data.24 In the empirical analysis, the
netGINI data, representing the value after deducting tax and transfers, is employed (denoted simply by
GINI). Hence, GINI measures de facto income inequality. As an alternative measure, the ratio of the
income share of the richest 10% to that of the poorest 10% of the population (denoted by TopBot10) is
also employed.25 Although the correlation between these twomeasures is high (about 80%), the latter is
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a proxy for extreme relative inequality and may thus better reflect redistributive reform pressures. This
measure, and the remaining data used in the analyses, was obtained from the World Development
Indicators of the World Bank.

The macroeconomic and structural variables that serve as control variables in the model represent
either 2-year averages prior to each event,26 where available, or averages over the duration of an event,
depending on the model specification, as described in the following section.27 Pre- and post-recession
periods are denoted by the postscripts _B and _A, respectively. Income distribution indicators are also
measured in the post-recession period in order to test the second hypothesis. Similar to the construction
of the pre-recession observations,GINI(TopBot10)_A denote averages over a 2-year period following a
recession, where data are available. In order to measure the capacity of a country to avert a recession or
prevent its negative effects on income distribution, the level of GDP per capita (in log10, denoted by
lGDPpc) is controlled for in the estimations. In addition, an index of governance (gov) is employed to
measure the level of institutional development.28 Monetary policy stance is controlled for through the
CPI inflation rate (inf) and the type of exchange rate regime (ER).29 Following the approach adopted in
extant studies, the inflation data is transformed using the expressionDinf= inf/(1 + inf), as this ensures
that it remains in the [0, 1] range, preventing extreme values from potentially biasing the results.30

Finally, fiscal policy stance is controlled for by introducing the GDP shares of government spending
(G) and budget deficit (Def) into the model.31

Another variable of potential relevance for testing the above hypotheses is the degree of openness
(denoted as open), measured by the ratio of trade to GDP. Opennessmay exhibit a two-fold relationship
with recession severity and income distribution. On one hand, negative spillovers from trade partners
may exacerbate domestic instability. On the other hand, trading with countries that have diverse
economic structures may help overcome domestic downturns.

A summary of the variables used in the empirical analyses is given in Appendix 1. The first notable
observation based on the appendix is that, at 7.9%, the average recession depth in developing countries
is much higher compared to that in developed countries (2.7%). Second, the average recession length in
both developing and developed country samples is less than 2 years (1.8 and 1.5 years, respectively).
Finally, no significant differences in average income distribution were noted between pre- and
post-recession periods in either sample. Nonetheless, both pre- and post-recession income inequality is
much higher, on average, in developing than in developed countries. The data provided in Appendix 2
illustrates that, since the 1960s, recessions have been recurrent and increasingly more widespread
around the world. It is also worth noting that the correlation between recession length and depth in
developed and developing countries is 0.51 and 0.70, respectively.

4 | ESTIMATION METHOD AND THE FINDINGS

In order to test the relationship between pre-recession income inequality and recession severity
postulated in the first hypothesis, the following regression model is estimated:

depth lengthð Þit ¼ f GINI TopBot10ð Þ_Bit,Z_Bit½ � þ ηit ð1Þ

where the terms in round brackets indicate the use of alternative variables; that is, both recession depth
and length are estimated using GINI_B and TopBot10_B as the two alternative measures of income
distribution. The subscript it is a country-event identifier, where i= 1, 2, . . ., 212 and t= 1, 2, 3,
respectively. The suffix ‘_B’ stands for before the event and Z_B denotes the set of control variables
that includes both the structural factors {lGDPpc_B, open_B, gov_B} and the macroeconomic
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variables {G_B, Def_B, Dinf_B, ER_B} indicating the policy stance preceding each event.
Additionally, the model incorporates dummy variables in order to control for the year, as well as
for the developed- and transition-country effects, whereby the latter two are denoted by DC and TE,
respectively. Given the likelihood that the relationship between prevailing income distribution and
recession severity may vary with income level and institutional quality, the interactions of GINI
(TopBot10)_B with lGDPpc_B and gov_B are also included in the estimation.32

In order to test the second hypothesis, which states that the recession severity may be correlated
with the extent of post-recession income inequality, GINI(TopBot10)_A is regressed on length and
depth, while controlling for the policy and structural variables (Z), in this case measured as averages
for the duration of each recession episode. In order to account for the persistence of inequality over
time, GINI(TopBot10)_Bit is used as an additional explanatory variable. The regression model
developed to test the second hypothesis is therefore given as follows:

GINI Top10ð Þ_Ait ¼ h depthit,lengthit,ðGINI TopBot10ð Þ_Bit,Zit½ � þ εit ð2Þ

Since the relationship between income inequality and prevailing recession severity may also be
contingent on per capita income and institutional quality, this model is also estimated after including
the interactive effects of depthit and lengthit with lGDPpc_B and gov_B.33 The interactive terms are
interpreted based on the study conducted by Brambor, Clark, andGolder (2006), as will be explained in
the next section.

The two hypotheses guiding the current investigation were tested independently using the Stata
software. The empirical analysis focuses on the investigation of the associations between the variables
of interest, conditional on the relevant structural and institutional variables. Bothmodels are first tested
for the fixed (FE) versus random effects (RE) specifications. When the Hausman test indicates that the
null hypothesis that ‘the differences between the coefficients of the FE and RE specifications are not
systematic’ is rejected, FE should be used as the RE specificationwould be inconsistent. In case that the
null hypothesis cannot be rejected based on the Hausman test, the Breusch–Pagan Lagrange multiplier
(LM) test is used to determine whether the GLS method improves the efficiency of estimations as
compared to the pooled OLS regression with robust errors.34 In sections 4.1 and 4.2, the estimation
results of Equations (1) and (2) are reported, respectively, while the results of further robustness checks
are presented in section 4.3.

4.1 | Testing the relationship between pre-recession income inequality and
recession severity
The estimation results of Equation (1) are reported in Table 1, indicating that most of the explanatory
variables are not robustly significant.35 The exception is open_B, which has a negative and statistically
significant coefficient in the estimation of length, indicating that the recession-mitigating effect of
openness dominates the contagion effect, on average. Both DefGDP_B and Dinf_B are weakly
significant in the estimation of depth using TopBot10_B (last two columns). However, the coefficients
of these control variables are not significant when the estimation is repeated with GINI_B, utilizng the
same sample as TopBot10_B (not reported).

Although the estimated coefficients of neither GINI(TopBot10)_B nor its interactions with
lGDPpc_B and gov_B are statistically significant individually, this finding cannot be generalized to all
values of lGDPpc_B and gov_B. As the variables that are interacted with GINI(TopBot10)_B are
continuous, a marginal significance analysis needs to be conducted (Brambor et al., 2006).
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In Figure 1, TopBot10_B is observed to exhibit a significant negative association with recession
depth in the middle- and high-income countries.36 For the group of middle-income countries, this
observation may be attributed to the dynamic nature of some of these economies that are in the process
of catching up. The greater growth potential of emerging economies, notwithstanding high levels of
income inequality in those countries, may help them recover from recession at a lower GDP loss
compared to the rest of the sample.37 The weakly significant negative marginal effect of TopBot10_B
observed at high income levels, however, can be due to high-income countries' greater capacity to
pursue expansionary policies compared to those in low-income countries. Low-income economies, on
the other hand, usually lack governance and economic recovery capacity; accordingly, the analysis
reveals a positive relationship, which is almost significant at 95% level of confidence, between
TopBot10_B and length, while no significant relationship with depth is observed in these countries.

It is also important to elucidate the reasons behind finding no significant relationship when income
inequality is measured by GINI_B, even when the estimations are performed using the same sample
as that of TopBot10_B. Recalling that GINI is measured in net terms, it is possible that de facto
inequality may not be sufficiently severe for mobilizing significant reform pressure towards recession

FIGURE 1 Marginal effect of TopBot10_B, conditional on lGDPpc_B
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eradication. On the other hand, because TopBot10_Bmeasures the relative income inequality between
the two extreme deciles of the population, its high values in both middle- and high-income countries
may indicate stronger reform pressures that may result in policies aimed at eliminating inefficiencies.
Hence, redistribution would play an important role in defining the inequality-recession relationship.

4.2 | Testing the relationship between recession severity and post-recession
income distribution
The Equation (2) estimation results are reported in Table 2. The regressions of GINI_A and
TopBot10_A on depth and length include the aforementioned set of control variables (Z), which are
now measured as averages pertaining to each recession episode. The persistence effect, measured by
the pre-crises levels of income distribution, is also controlled for in the regressions. The dummy
variables controlling for year effects are excluded from these regressions, as they are not significant at
conventional levels. Based on theHausman test results, the null hypothesis that the differences between
the coefficient estimates of the FE and RE specifications are systematic cannot be rejected. Hence, the
FEmethod is chosen for the estimations of this model. This also leads to the omission of theDC and TE
dummies.

The results reported in Table 2 reveal that that length is robustly significant in explaining the post-
recession income inequality, as measured byGINI_A.The significant positive signs ofGINI_B in those
regressions also indicate that GINI is persistent over recessions. In the regressions of TopBot10_A,
however, neither recession severity nor the persistence effect, indicated by the coefficient of
TopBot10_B, is found significant. The divergent findings pertaining to these two alternative measures
of inequality remain whenGINI_A is estimated using the relatively smaller sample of TopBot10_A.38 It
can thus be argued that extreme relative income inequality tends to be less sustainable than the (net)
GINI measure of income inequality. The observation of post-recession improvements in TopBot10 in
Costa Rica, El Salvador, and Zambia—without similar improvements in GINI—is in support of this
evidence (see Appendix 1).

Next, using the same method as the one adopted when estimating Equation (1), the marginal
conditional correlation between recession severity and post-recession income inequality is investigated
at different levels of per capita income and governance. The analysis reveals that the positive
coefficient of length in the estimation of GINI_A is significant only at low and middle income levels
(up to $13,360 per capita) and governance (see Figure 2). Hence, as recessions are prolonged, (net)
income inequality increases, on average, in low- and middle-income countries. By contrast, no
significant correlation between recession severity and post-recession income distribution is observed
for high-income countries. These observations may point to the inability of low- and middle-income
countries to accommodate for the losses of low income groups that are generally impacted the most
during recessions. Countries with high income and good governance, however, usually have the
capacity to compensate for the impacted income groups.39 Indeed, while income per capita does not
show any association with GINI, it is negatively correlated with the net GINI figures (not shown).40

In addition, the estimations do not reveal any significant association of the interactive terms with the
post-recession relative inequality measure (TopBot10_A).

In sum, the empirical analyses reported in sections 4.1 and 4.2 yield three important findings. First,
pre-recession relative income inequality in middle- and high-income countries is associated with less
cumulative output loss during the recession than low income countries. Second, recession length is
positively related to net income inequality in the low- and middle-income economies, as well as in
countries with low institutional quality. Third, unlike net GINI, relative income inequality does not
exhibit persistence over time.
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4.3 | Further robustness checks
In this section, the results of additional robustness tests are reported. First, the scatter diagram in
Appendix 3 shows that five countries belonging to the category of transition economies (TE)
appear to be outliers. Although, in the analysis reported in the preceding sections, TE was
included as a dummy variable, the robustness of the results is also evaluated by excluding
these five countries from the sample. While the modestly significant results reported in Figure 1
become insignificant when the sample is restricted, the results of this robustness analysis fully
support the findings reported in Figure 2.41 Hence, the second hypothesis of the present study,
suggesting presence of a positive association between recession severity and post-recession
income inequality, remains strongly supported by the data in case of recession length and is robust
to the exclusion of outliers.

As a second robustness check, the pre- and post-recession periods are redefined as 3- instead of
2-year windows. The variable averages are taken into account only when the data is available for at
least 2 years in the identified pre- or post-recession period; hence, the number of observations in this
test markedly decreases relative to that used in analyses reported in Tables 1 and 2.42 The estimation of
Equation (1) based on this revised data set shows that the significance of TopBot10_B reported in

FIGURE 2 Marginal effects of length on GINI_A, conditional on lGDPpc and gov
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Figure 1 is no longer observed. Re-estimating Equation (1) using this revised data set but the 2-year
windows also reveals insignificant results.43 Hence, the results reported in Table 1 and Figure 1 are not
robust to sample changes. Despite a notable decline in the number of observations employed when
testing the robustness of the results reported in Table 2 and Figure 2, however, the findings remain
highly robust to the change in the window size.44

Next, the two models given by Equations (1) and (2) are revised to include the country size,
measured in the logarithms of population, and the level of credit to the private sector, measured in
percentage of GDP (cr). The first of these variables is considered because recession recovery may be
easier for larger countries, as they are likely to have more diversified economies, which helps in
overcoming recessions faster. The second variable (cr) is added, as credit expansion is cited in pertinent
literature as one of the primary causes of financial crises. While investigating financial crises is not the
objective of the present study, crmay be relevant for the analysis of the relationship between recession
severity and income distribution. However, the potential effects of these two additional variables may
already be captured by some of the control variables in the set Z. Indeed, neither of these variables is
found significant and the results reported above are not significantly affected by their inclusion; hence,
the regressions including these variables are not reported. Nonetheless, one interesting observation is
that the negative effect of TopBot10_B on depth is associated with low levels of cr. In other words,
when the financial market is shallow, income inequality is associated with a smaller than average
output loss during recessions.45

5 | CONCLUSIONS

This study contributes to the macroeconomics literature by presenting an analysis of the relationship
between income inequality and recession severity, controlling for the relevant institutional and
structural factors. The empirical analysis was based on an unbalanced panel data set comprising
62–104 countries and 89–212 observations of distinct recession episodes. The severity of a recession
was measured by the number of successive years in a recession and the cumulative output loss during
that recession. Two hypotheses were tested as part of this investigation, namely: (i) pre-recession
income inequality may be related with recession severity; and (ii) post-recession income inequality
may be related with the severity of foregoing economic recessions.

The evidence presented in the preceding sections shows presence of a negative association, albeit
only moderately significant, between the prevailing degree of income inequality and recession severity
in middle- and high-income economies. The relationship becomes moderately positive in low-income
economies, where recessions tend to be longer when associated with higher prevailing income
inequality than in the rest of the sample. The relationship between recession length and post-recession
income inequality in low- to middle-income countries is, however, strongly positive and robust. These
findings point to the presence of a recession-inequality nexus in low-income countries.

The evidence also indicates that net income inequality in high-income countries does not exhibit
any significant association with the severity of prevailing recessions. This finding can be attributed to
the capacity of developed country governments to utilize various policy tools to alleviate recessions.
By contrast, the low fiscal, financial, and governance capacity of low-income countries usually limit
their governments' potential to recover from recessions.

As Piketty and Saez (2014) have argued, the choice of institutions and policies, besides evolving
economic forces, determine the pattern of income inequality. The findings of the present study add
to that discussion by highlighting the significant relationship between economic instability and
inequality in low-income economies. The large global repercussions of financial and economic
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crises, coupled with differential capacity of countries to cope with those, have implications for
income and wealth inequality, and possibly for political stability. The politico-economic sustainability
of rising top income and wealth shares, as well as the effects of differential lobbying powers of
income groups on economic stability and income equality, remain as important issues for future
research.46
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ENDNOTES
1 Global income growth has been negative in about half of the 1970–2000 period, as well as in 2009 (source: World
Economic Indicators, the World Bank).

2 Hsu (2016) explains why inequality is inefficient.
3 See Acemoglu and Robinson (2012).
4 The term, coined by Olson (1982), refers to problems related to overdue institutional reforms.
5 Real, financial, and institutional factors are shown to have significant effects on the likelihood of crises (Allen&Gale, 2007).
6 See, for example, Liberati (2015), Piketty (2014), Carr and Jayadev (2015), and Goda (2016).
7 Trade Unions and Collective Bargaining, OECD Statistics.
8 Heathcote, Perri, and Violante (2010), Meyer and Sullivan (2012), and Thompson and Smeeding (2013) all point to the
rising wage and income inequality in the United States after the GR, despite redistributive fiscal policy and increased
access to financial markets. In contrast to studies showing a negative relationship between financial liberalization and
income inequality (see, e.g., Beck, Levine, & Levkov, 2010; Bumann& Lensink, 2016), de Haan and Sturm (2017) and
de Haan, Pleninger, and Sturm (2018) argue that financial liberalization worsens income inequality, in particular when
the financial system is highly developed.

9 See https://inequality.org/facts/income-inequality/
10 See, for example, Greenwood and Scharfstein (2013).
11 Union membership in the United States has declined since the 1950s, reaching 11.5% in 2016, as compared to the
OECD average of 32% (https://inequality.org/facts/income-inequality/ and OECD statistics).

12 See, for example, An and Ye (2017) for the case of China.
13 Recessions may also be associated with creative destruction, and inequality may reflect differential ability or effort.
14 Gourevitch (1986) and Gasiorowski (1995), for example, note the regime and systemic changes following major
crises. Dincer and Neyapti (2008) note the reforms after banking crises.

15 See, for example, Alesina and Perotti (1996) and Acemoglu and Robinson (2012).
16 Van Treeck (2014) argues that, while the relative income hypothesis may explain the increasing credit demand in the
United States, the GR can be explained by credit expansion alone, rather than worsening income distribution.

17 See also Claessens and Perotti (2007) and Bazillier and Héricourt (2014).
18 Datt and Hoogeveen (2003) and Lustig (1990), however, show that economic crises increase the depth and severity of
poverty.

19 See, for example, Persson and Tabellini (1994), Benabou (1996), Aghion, Caroli, and García-Peñalosa (1999), Forbes
(2000), Scully (2002), and Campano and Salvatore (2006). In a mega-study, de Dominicis, Florax, and de Groot (2008)
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discuss four channels that link inequality and growth negatively: distortionary endogenous fiscal policy; credit constraints
for the poor and low marginal return to investment to rich; socio-political instability; and high fertility differentials.

20 The authors estimate the hazard rate for the growth spells, identified as the duration of growth accelerations.
21 An annual recession may be observed when the real GDP contracts in two non-consecutive quarters, or even in only
one quarter, if it dominates the annual average.

22 See Appendix 1.
23 de Dominicis et al. (2008) argue that, as various measures of inequality are highly correlated, GINI is preferred for its
highest level of comparability across studies.

24 According to Solt (2016), net-income inequality data is the most suitable for this type of analysis. The data set is
available online at: http://fsolt.org/swiid/.

25 Data for the top and bottom 1 and 5 percentiles of income shares is insufficient for conducting such analysis.
26 Alternatively, 3-year averages are also considered to assess the robustness of the results.
27 When the data in a relevant pre- and/or post-recession period exists for only 1 year, that year is also treated as an observation.
28 After normalizing each of the highly correlated six Worldwide Governance Indicators (control of corruption,
government effectiveness, regulatory quality, rule of law, political stability, and voice and accountability) to the [0, 1]
interval, their unweighted averages are used to construct a single index of governance (gov). (Source: TheWorld Bank
www.govindicators.org)

29 The data on exchange rate regimes were obtained from the Reinhart and Rogoff data set (http://www.carmenreinhart.
com/data/browse-by-topic/topics/11/), based on the IMF classification for 1970–2010. The classification ranges from
1 to 6, with higher values denoting greater flexibility.

30 See, for example, Cukierman, Webb, and Neyapti (1992).
31 The analyses with the ratio of total debt to GDP, as an alternative measure of fiscal stance, are not reported due to a
significant reduction in the sample size.

32 Measures of religious and ethnolinguistic fractionalization and polarization could also be employed to proxy divergent
interests that may affect redistribution. However, empirical findings pertaining to the relationship between
ethnolinguistic fractionalization and redistribution are inconclusive; see, for example, Barro (2000), Alesina,
Devleeschauwer, Easterly, Kurlat, andWacziarg (2003), and Desmet, Ortuño-Ortín, and Wacziarg (2009). Sturm and
deHaan (2015) show that this relationship is conditional on economic freedom. The current empirical analysis does not
account for these variables, as they reduce the sample size to 59 countries.

33 Although correlations change with the subsamples that vary with each model specification, the unrestricted sample
correlations of lGDPpc_B with length and depth are (0.03; −0.11) for the sample of developed countries, and (0.24;
0.46) for the sample of developing countries (based on 33 and 323 observations, respectively). I acknowledge the
referee who pointed out that the negative correlation between income and depth in the developed-country sample is
expected due to the already low growth rates in developed countries.

34 The null hypothesis of the LM test is that the random effects are not significantly different from zero and its rejection
indicates that OLS specification is inappropriate.

35 A control variable is considered to be robustly significant if it is significant across the samples and alternative income
inequality measures. Since TopBot10_B has fewer observations, the estimation with GINI_B is repeated using the
same sample as TopBot10_B; the only control variable that remains statistically significant for both samples and
income distribution measures is open_B.

36 The significant effect is observed for GDP per capita of above $5,000 (lGDPpc_B>8.5).
37 Altug, Emin, and Neyapti (2012) argue that business cycle characteristics of developing and emerging economies are
largely variable.

38 The significance of length and GINI_B remains robust when the sample is restricted to that of TopBot10_A. These
estimations are available from the author upon request.

39 Based on the sample utilized in the present analysis, the average improvement in the net GINI figures—comparing the
pre- and post-recession periods—is approximately 2 and 0.5 for developed and developing countries, respectively.
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40 The related figures are available from the author upon request.
41 The sample sizes decline by 30 and 37 observations in the estimation of Equations (1) and (2), respectively.
42 The data set for the estimation of Equation (1) using GINI_B and TopBot10_B is reduced by 12 and 15 observations,
respectively. In the estimation of Equation (2), the respective decreases are much higher, at 92 and 35 observations,
leaving 107 and 72 observations for the estimations of GINI_A and TopBot10_A, respectively.

43 GINI_B has a negative significant effect on depth at middle income and modest governance levels, similar to the
findings pertaining to TopBot10_B depicted in Figure 1.

44 Robustness tests results are available upon request.
45 This finding supports those reported by de Haan and Sturm (2017), who argue that financial development, commonly
measured through cr, increases the inequality-raising effect of financial liberalization.

46 Comprehensive panel data on the top 1 and 5% income shares, as well as relative poverty and wealth distribution,
would be extremely valuable for studies of this kind.
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APPENDIX 1
Summary of the data set (data are reported as averages over time; before and after refer to 2 years before
and after recession episodes, respectively; Depth and Length refer to recession severity; GINI and
Top10/Bottom10 are measures of inequality. Data sources are WDI of the World Bank and SWIID).

GINI Top10/Bottom10

Depth Length Before After Before After
Albania 10.2 1.0 28.6 28.9 6.0 7.3

Algeria 9.1 1.8 31.5 30.8

Antigua and Barbuda 19.8 3.0 40.8

Argentina 7.2 1.9 39.3 41.4 23.8 27.9

Armenia 33.6 2.0 29.5 34.9 8.0 9.3

Azerbaijan 58.1 5.0 28.3 40.9

Bahamas, The 1.3 1.0 59.5

Bangladesh 6.3 1.3 30.6 30.1

Barbados 2.3 1.0 44.0 45.5

Belarus 34.7 5.0 20.3 23.5 6.1

Belgium 1.3 1.0 23.6 25.4

Bolivia 4.6 2.3 51.2 13.7

Bosnia and Herzegovina 2.1 1.0 35.4 8.7

Brazil 2.0 1.0 50.3 50.0 58.9 57.9

Bulgaria 9.6 2.0 26.4 27.7 7.0 9.1

Burundi 9.3 2.7 35.5 35.8 14.6 12.4

Cape Verde 1.3 1.0 14.2

Cameroon 28.6 7.0 13.3

Cayman Islands 11.4 1.4 47.2 45.9 37.8 37.8

Chad 0.7 1.0 11.8

Chile 5.3 1.5 48.3 50.1 31.1 32.5

China 14.2 1.7 31.0 31.6

Colombia 4.2 1.0 51.5 51.3
(Continues)
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Appendix 1 (Continued)

GINI Top10/Bottom10

Depth Length Before After Before After
Congo, Rep. 1.6 1.0 41.9 17.8 13.8

Costa Rica 5.2 1.5 45.4 43.4 28.8 19.1

Cote d'Ivoire 1.9 1.3 40.0 39.0 12.3 12.4

Croatia 6.7 3.5 27.6 28.3 6.8 6.8

Cuba 4.8 1.0 23.1

Cyprus 2.0 2.0 29.8 30.4

Czech Republic 4.8 1.8 23.6 24.3 5.7 5.6

Dominican Republic 2.6 1.0 47.7 47.3 27.6 25.7

Ecuador 1.4 1.0 51.3 44.0 40.8 42.4

El Salvador 3.1 1.0 42.7 40.9 22.4 16.7

Estonia 9.8 1.5 33.8 34.4 9.5 10.0

Ethiopia 6.9 1.3 32.6 28.6 9.0 8.1

Fiji 1.8 1.0 36.2 37.3 18.0 13.2

Gabon 10.4 1.5 49.5 13.8 13.8

Gambia, The 3.3 1.0 46.1 49.8 23.6 18.9

Georgia 30.1 2.7 33.6 40.9 15.3 16.9

Ghana 14.3 3.0 9.8

Greece 7.4 2.8 33.1 33.7 11.2 14.3

Grenada 2.0 1.0 48.0

Guatemala 0.6 1.5 51.6 55.7

Guinea 0.3 1.0 38.0 11.4 8.5

Guinea-Bissau 14.5 1.0 39.6 36.9 18.6 9.2

Guyana 4.5 1.6 40.5 41.0 26.9

Haiti 1.3 2.0 53.8

Honduras 2.2 1.2 50.9 51.5 47.9 51.2

Hong Kong SAR, China 4.2 1.0 45.3 47.4

Hungary 3.9 1.3 27.8 29.7 6.7 6.3

India 2.8 1.3 42.2 41.4

Indonesia 5.4 1.0 36.2 34.1 6.3 5.9

Iran, Islamic Rep. 6.9 3.0 41.2 42.4 16.3 16.3

Iraq 6.4 1.0 6.4

Ireland 2.4 1.5 29.7 30.4 8.1 13.2

Israel 0.1 1.0 35.1 36.1 12.5 17.3

Jamaica 7.4 4.0 39.6 47.9 13.0 21.7

Japan 2.3 1.4 28.3 28.5

Jordan 15.1 2.0 34.8 38.9 9.0

Kazakhstan 17.5 2.5 27.8 33.1 8.7 8.0

Kenya 4.4 1.0 57.9 54.4
(Continues)
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Appendix 1 (Continued)

GINI Top10/Bottom10

Depth Length Before After Before After
Korea, Rep. 3.8 1.0 30.0 31.5

Kyrgyz Republic 10.0 1.8 33.0 37.5 7.4 8.5

Latvia 19.3 3.0 37.4 35.7 10.6 13.8

Lebanon 1.4 1.0 40.9 40.6

Liberia 36.3 2.0 12.8

Lithuania 14.8 1.0 35.4 34.5 11.0 10.4

Luxembourg 2.7 1.0 27.3 27.8

Macao SAR, China 3.9 2.5 29.2 36.9

Macedonia, FYR 7.5 2.3 41.6 41.1 11.2 12.9

Madagascar 5.8 1.0 14.9 14.0

Malawi 5.7 1.0 54.1 51.9 22.4 16.9

Malaysia 3.3 1.0 41.0 41.2 17.8

Maldives 6.9 1.0 39.1 38.1 10.3

Mali 1.5 1.0 35.1 39.7 7.4 20.6

Malta 1.6 1.0 28.5 27.6

Mexico 3.7 1.0 46.6 46.6 24.0 26.5

Micronesia, Fed. Sts. 6.1 1.5 114.9 114.9

Moldova 16.9 2.4 31.5 33.5 9.3 9.9

Mongolia 11.8 2.5 34.6 33.9 9.3 7.8

Montenegro 4.1 1.0 6.9 6.7

Morocco 2.9 1.2 40.6 37.4 10.9 11.4

Mozambique 5.1 1.0 16.3

Namibia 1.6 1.0 64.2

New Zealand 1.1 1.3 33.3 33.5

Nicaragua 1.6 1.0 44.0 52.0 12.1 16.6

Niger 2.6 1.3 39.8 41.3 12.6 13.1

Nigeria 9.9 2.0 41.2 42.6 15.0 20.9

Panama 14.9 2.0 48.2 49.3

Papua New Guinea 4.5 2.0 45.7 48.7 21.5 21.5

Paraguay 3.2 2.0 48.1 47.6 42.6 34.0

Peru 9.0 1.8 54.0 52.4 12.0 25.3

Philippines 5.1 1.3 42.6 42.0 13.0 13.3

Poland 7.0 1.0 23.0 27.1 6.4

Portugal 3.3 1.5 33.6 34.2

Puerto Rico 7.7 4.0 36.4 26.5

Romania 16.4 2.8 30.2 28.4 6.3 6.5

Russian Federation 18.3 3.0 32.2 36.9 18.0 11.5

Rwanda 16.9 1.8 27.4 31.5
(Continues)
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Appendix 1 (Continued)

GINI Top10/Bottom10

Depth Length Before After Before After
Senegal 0.4 1.0 42.3 42.6 31.5 31.5

Serbia 5.4 1.0 32.6 32.7 6.9 7.6

Seychelles 3.9 1.8 42.8 42.2 22.9 29.8

Sierra Leone 8.5 1.2 53.0 50.6 10.7

Singapore 1.3 1.0 40.4 40.5

Slovak Republic 2.7 1.0 24.9 26.5 6.4 6.6

Slovenia 5.7 1.5 24.5 25.7 5.3 5.3

South Africa 2.5 2.0 59.3 56.7 53.8 42.1

Sri Lanka 1.0 1.0 33.2 34.3 11.1

St. Lucia 2.0 1.3 46.2 44.5

St. Vincent & Grenadines 3.0 1.0 59.4

Sudan 3.9 1.5 33.9 40.1 9.8

Suriname 0.9 2.0 50.4

Switzerland 1.5 1.7 30.5 29.5

Syrian Arab Republic 3.6 1.0 32.1 34.2 8.6

Tajikistan 32.9 4.0 26.4 31.3 7.1

Thailand 7.0 1.5 40.9 38.5 13.5 12.0

Timor-Leste 5.7 1.0 6.3

Togo 3.3 3.0 12.5

Trinidad and Tobago 15.5 4.5 39.8 39.9 16.7 14.4

Tunisia 0.8 1.0 39.3 381. 12.5 14.3

Turkey 4.3 1.2 43.1 40.8 14.3 14.2

Turkmenistan 14.4 1.5 27.7 32.5 6.8 10.8

Uganda 3.6 2.0 17.5

Ukrain 38.2 5.5 24.2 28.8 5.3 5.5

Uruguay 9.3 2.7 40.4 40.8 16.4 19.5

Uzbekistan 23.7 5.0 24.4 35.3 4.2 30.6

Venezuela, RB 5.6 1.6 40.7 39.8 34.3 33.9

West Bank and Gaza 12.3 2.7 8.7 9.4

Zambia 2.7 1.6 50.5 49.9 32.9 26.1

Zimbabwe 12.9 2.1 48.1 50.2

LDC Average 7.9 1.8 38.0 39.0 17.5 17.8

Australia 1.3 1.0 29.2 30.0 9.4 10.4

Austria 2.1 1.0 28.4 29.5 7.1

Canada 2.6 1.0 29.1 29.4 9.3 8.9

Denmark 1.8 1.7 25.0 23.9 6.2 5.8

Finland 6.9 2.3 24.4 24.1 5.5 5.2

France 1.5 1.0 28.4 28.6 9.5 8.1
(Continues)
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Appendix 1 (Continued)

GINI Top10/Bottom10

Depth Length Before After Before After
Germany 1.7 1.0 27.4 27.5 6.9 7.4

Iceland 5.8 2.0 27.1 22.1 6.4

Italy 3.5 1.8 33.2 33.3 11.2 14.2

Netherlands 1.9 1.5 25.3 25.6 7.3 7.9

Norway 0.9 1.0 23.7 23.6 5.8 5.9

Spain 2.2 1.5 32.1 34.2 11.2 16.8

Sweden 3.4 2.0 22.8 24.2 5.4 5.9

United Kingdom 3.2 1.8 30.1 30.2 13.7 13.7

United States 1.4 1.5 33.7 33.9 17.7 17.3

DC Average 2.7 1.5 28.0 28.0 8.8 9.8
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APPENDIX 2
Recessions around the world, based on The World Development Indicators, The World Bank (Years
are shown in the first row, countries, using the World Bank abbreviations, are listed in the left-most
column in alphabetical order).
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APPENDIX 3
Average recession severity by country (Author's calculations, source: Wold Development Indicators,
The World Bank).
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