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Abstract

This paper examines the impact of domestic public debt on income inequality in Lebanon.
The analysis is carried out using the Autoregressive Distributed Lag (ARDL) approach and
Error Correction Model (ECM). The data used covers the period between 1990 and 2015. By
applying the bounds test, we indicate that there is the existence of a long-run relationship
between our variables. Therefore, in both the short and long run, our results show that the
domestic share of public debt has a positive and significant effect on income inequality.
Hence, a bigger share of domestic public debt leads to wider income inequality. We also
suggest steps that may halt the negative impact of public debt on equality in Lebanon, such as
reforming the tax system, restructuring the public debt, and searching for sources other than
borrowing to cover the budget deficit.
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1. Introduction

Since the 1970s, income inequality has increased in almost all countries (Milanovic, 2016b).
The top 10% income share has risen everywhere, while the top 1% have increased their share
twice as much as the bottom 50%; this rise is attributed to the policies adopted ever since that
time (Alvaredo et al., 2017). On the other hand, since 1980, the increase in public debt has
been the main reason that the net public wealth® has declined in all countries?, which limited
the governments’ ability to support redistribution and reduce inequality. Therefore, not
treating these issues can lead to political, economic, and social disasters (Alvaredo et al.,

! Net public wealth= Public assets - Public debt.

2 The net private wealth has risen from 200-350% of national income in 1970, to 400-700% in 2016.
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2018a).

Previous literature has focused on the effect of growth on inequality. This paper examines the
impact of public debt on inequality, while the empirical literature on this topic remains scarce.
The theoretical framework of You and Dutt's (1996) hypothesis relates inequality and public
debt and can be summarized as follows: the tax revenues from the working class are utilized
to pay interests on the public debt, which is owned by a small minority of wealthy individuals.
Based on that, government debt contributes to income inequality. Moreover, based on Salti’s
(2015) hypothesis, which proposes that domestic public debt which is largely held by
domestic banks, has a regressive effect on income inequality; our hypothesis in this empirical
study is that the Lebanese domestic public debt, which is largely held by domestic Lebanese
banks has a significant positive (regressive) effect on the rise of income inequality; therefore,
this effect may lead to social dissatisfaction.

Public debt is often divided into external and domestic debt. In this paper, we will be
focusing on domestic public debt. Indeed, since domestic debt is largely held by domestic
creditors (Panizza, 2008), examining the relationship between domestic public debt and
income inequality helps to monitor local redistribution. Moreover, previous studies have
shown that domestic debt has far greater regressive effects on income inequality than external
public debt (Salti, 2015). Finally, according to Gopinath (2007), Arnone and Presbitero
(2006), and Hauner (2009), domestic public debt in middle-income countries is mostly owned
by domestic banks. Such characteristics are dominant in Lebanon, where the volume of
domestic public debt is substantial and concentrated in the hands of a minority, particularly
the banking sector (see Figure 1). We believe this might be causing an increased level of
inequality, which, in turn, fosters societal instability.

In 2017, Lebanon ranked 3™ after Japan and Greece among the countries with the highest
debt-to-GDP ratio (149%) (The World Factbook, the CIA). While public debt is often not
a major economic issue, as many countries manage to coexist with high public debt for a long
time (see Piketty 2014, Chapter 16), in Lebanon, economic and political factors are
interrelated. Public policies are based on sectarianism and nepotism (World Bank, 2016).
Furthermore, income and wealth are highly concentrated (Assouad, 2017). Therefore, a
considerable share (40% in 2018) of the overall governmental expenditure on public debt
service — precisely domestic public debt — could have severe consequences on the country's
social stability®.

® At the end of 2019, wherein October 17, 2019, the popular dissatisfaction reached unprecedented limits which
led to the breakout of the largest protests in the country. Moreover, during October and November, banks closed
for many consecutive days and set up a limit for withdrawals.
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Figure 1. The Percentage of public debt held by Lebanese commercial banks (B/DEB), and
the domestic share of public debt as % of total debt (DOM/DEB)

This paper examines the impact of domestic public debt on income inequality in Lebanon.
The data used covers the period between 1990 and 2015. The analysis is carried using
Autoregressive Distributed Lag (ARDL) Model and the Error Correction Model (ECM) to
check the existence of the short-run and long-run impact and the relationship between income
inequality and domestic public debt, and other control variables. However, in this study, we
examine the effect of domestic public debt on inequality, while the empirical literature on this
topic remains scarce (Salti, 2015). To our knowledge, this paper is the first to study the
impact of domestic public debt on income inequality in Lebanon. Moreover, it coincides with
the biggest socio-economic crisis since the end of the country's civil war.

Our results show that the domestic share of public debt has a positive and significant effect
on income inequality. These results hold in both the short and long run. They also hold using
different control variables. Hence, a bigger share of domestic public debt leads to wider
income inequality. Likewise, economic growth in Lebanon has a positive and significant
effect on income inequality.

The paper is organized as follows: Section 1 introduces the paper's motivation and discusses
the conditions of public debt and income inequality in Lebanon. Section 2 presents the
existing literature; section 3 introduces data and empirical models. Section 4 discusses the
results, and section 5 concludes the paper with policy recommendations.

1.1 Public debt in Lebanon: Fast Accumulation and Record Numbers

Upon the end of the Lebanese Civil War (1975-1990), a massive reconstruction process was
initiated in Lebanon, which was funded by loans. In few years, the debt-to-GDP ratio
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increased from 50% (1992) to 102% (1997), and in 2018, it was estimated at 152% (Ministry
of Finance, 2018) (figure 2). This increase is due to many reasons. First, the government
relied on borrowing as the main resource to cover its fiscal deficit. The deficit was caused by
the cost of reconstruction and the increase in public debt service.

Furthermore, despite the strong positive correlation between public debt and wars (Azzimonti
et al., 2012), the cost of reconstruction became marginally small compared to the public debt
service cost. Consequently, the debt service became the main cause of the budget deficit. In
this context, a report released in 2007 by the Lebanese Ministry of Finance (MOF) shows that
after the increase of debt service to a record figure in 2001 (48% of the overall governmental
expenditure), the government decided to accumulate new debt through the donors’ conference
“Paris 2”, where it received 2.4 billion U.S. dollars in the form of long-term soft loans. These
loans made the public debt service decline to 33% of the overall government expenditure in
2005. However, according to the same report, the effects of “Paris 2” were over in 2006. The
debt service increased again by 30% (compared to 2005). Therefore, to decrease the level of
debt service and to set the expenditure on debt service to decrease, the government aimed at
holding the “Paris 3” conference (MOF, 2007). The second reason is correlated with the first.
The rate of return on treasury bonds is an increasing function of the degree of indebtedness of
the public sector (Hendrik, 1985). However, the interest rate on treasury bonds in Lebanon
was extremely high in the 90s, reaching 37% in 1995 (figure 3). This accelerated the
accumulation of debt.
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Figure 2. Public debt to GDP ratio, 1990-2018
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Figure 3. Interest rates on treasury bills and on term savings and deposits, 1983-2018

1.2 Who Benefits from The Public Debt in Lebanon?

In some cases, public debt benefits wealth holders and their inheritors (Piketty, 2014). Does
this apply to Lebanon? Many factors contributed to attracting owners of capital and wealth to
invest in Lebanese public debt. As indicated before, on the one hand, such investments were
encouraged by demands for governmental borrowing during the period between 1993 and
2018. They were also motivated by the huge gap (1988-2000) between interest rates on
treasury bonds, and interest rates on term savings and deposits, as shown by figure 3. This
figure also shows that the difference between the two rates reached 20 points in 1995. This
allowed treasury bonds holders to accumulate easy, quick, and guaranteed earnings. Investing
in public debt became thus a very attractive deal for capital and wealth owners. That is what
the banking sector has done in Lebanon. Figure 1 shows that this sector held two-thirds of the
public debt in the 90s, and that is highly invested in treasury bonds (68.8% in 1994 and 68.7%
in 1999). What were then the results of this investment? The net profit of Lebanese banks
reached $ 22.6 billion in 26 years (1993-2018) (ABL, 2018). Furthermore, the profits of the
top 10 banks increased by 280% in 10 years (from $ 1,004M in 2008 to $2,805M in 2017)
when twenty years earlier, profits of the banking sector in Lebanon did not exceed $ 436M
(Dibeh, 2005). This refers back to Piketty (2014), who considered that Marx was right when
he considered that public debt is nothing but a tool that serves the accumulation of private
capital.

1.3 The Reality of Inequality in Lebanon

Until 2015, most of the literature regarding the Middle East (including Lebanon) considered
the level of income inequality in this region to be low according to world standards (Hassine,
2015; World Bank, 2014; El-Laithy et al., 2008). However, recent studies confirmed that this
region had become the most unequal in the world (Alvaredo et al., 2017; Alvaredo & Piketty,
2014; Alvaredo et al., 2018b). While income inequality has been increasing since the 1970s
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in most countries (Alvaredo et al., 2018a; Milanovic, 2016a; Piketty & Zucman, 2014; Ortiz
& Cummins, 2011), Lebanon ranks among countries with the highest levels of inequalities.
As for wealth distribution, the International Wealth Report 2018 (Shorroks et al., 2018)
indicates that Lebanon ranks 5" internationally in wealth inequality. Only 0.3% of the
population owns more than one million dollars, whereas 77.4% own less than $10,000.
Moreover, the report published by the IMF (2017) shows that bank deposits are highly
concentrated: less than 1% of the total number of bank accounts own 50% of all deposits, and
less than 0.1% of accounts own 20% of total deposits.

As for income inequality, and based on the World Bank calculations of Gini coefficients,
Lebanon ranked 3" internationally in 2014 (Saliba et al., 2017) (See Figure Al). Assouad
(2017) studied income and wealth inequality in Lebanon between 2005 and 2014. She
concluded that there is a high concentration of income and wealth in Lebanon. The top 1% of
the population receives 25% of total income and 40% of the wealth. The top 10% hold 55%
of income and 70% of the wealth. And while the top 0.1% gets 11% of income, the bottom 50%
get 11% of the total income (see Figures 4 and A2). To stress the huge discrepancies, Assouad
(2017) explained that only a small fraction of the Lebanese population benefits from this
economic model, which is based on tourism, the banking sector, real estate, and the inflow of
remittances.

Those results coincided with the findings of another study done by Saliba et al. (2017) on the
distribution of income for workers in the private sector in Lebanon. It revealed that Lebanon
suffers from high levels of inequality and that the level of income to the top 2% income
group is close to the level of income to that of the bottom 60% (17% and 22%, respectively).
Moreover, Lebanon’s Gini coefficient is as high as 50.7. Thus, in 2017, and based on income
equality, Lebanon ranks 129" out of 141countries.
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Figure 4. Income shares in Lebanon, 1990-2015

1.5 Relationship between Public Debt and Income Inequality in Lebanon

In Lebanon, public debt could become an issue due to its contribution to inequality. The
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accumulation of public debt, especially domestic public debt in the hands of a minority of
citizens, the high ratio of public debt to GDP, leading to high debt service, is the real problem.
Debt service is almost equal to all basic government expenditures (See Figures 5 and A.3).
Throughout 1997-2006, government expenditure on debt service was, on average, 40% of all
expenditures (reaching 50% in certain years). Since 1993, it was always higher than
expenditure on wages and salaries for all public sector employees combined. Thus, the
government’s ability to support redistribution of projects, which may limit and decreases
inequality levels such as spending on education, health, and skills became low (see Salti,
2015; Milanovic, 2016a; Wilkinson & Pickett, 2006; Abdullah et al., 2013; Gregorio & Lee,
2002).

Besides, the taxation system plays the main role in the process of redistribution. While
Piketty suggests imposing exceptional progressive taxes on income and wealth for a certain
period to reduce public debt and consequently to put an end to the negative impact of debt on
inequality, The Lebanese taxation system is mainly based on indirect taxes levied on goods
and services (import duties, value-added tax (VAT), and the tax on telecoms) rather than on
personal incomes and wealth. Basic taxes treat everyone equally, whether poor or rich,
making the Lebanon taxation system a regressive system (Salti & Chaaban, 2010). This
includes the few who benefit from the economic model to accumulate their wealth (Assouad,
2017). In this model, the taxation system contradicts justice and equality.

Investment
expenditure
4%

Contributions of
investment

X Public debt service
expenditure 40%

5%

Salries and wages
24%

Social aid
5%

Figure 5. Total budgetary and Treasury expenditure 1997 - 2006

2. Review of literature

There is no consensus on the impact of public debt on income inequality. Some researchers
believe that there is no correlation between the paths of inequality and debt. Inequality could
have a fluctuating trend of ups and downs (Atkinson et al., 2011; Milanovic, 2016b) when
public debt increases (Jabtonski et al., 2015).

Classical economists of the 18™ and 19" centuries believed that public debt has a destructive
effect on the economics of nations (Smith, 1776, p. 878; Ricardo, 1817, p. 247). Say (1821, p.
412) conclude that “the lender loses no part of revenue; the only loser is the payer of taxes”.
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Baumstark (1833, p. 385) mentioned that in the course of accumulating public debt, “[...]
wealth passes from the hands of the middle and lower class more and more into the hands of
the richest, and in the same, if not greater proportion poverty in those two increases, in which
the wealth accumulates for the richest”.

You and Dutt (1996) considered that state revenues generated from taxes collected from the
working class are paid as high interests on government debt, which is owned exclusively by a
small fraction of rich individuals. This leads to the contribution of public debt to income
inequality. As state deficit increases, the need for more loans intensifies. The growing debt
requires the state to impose new taxes on the poor to pay off the new loans. This income
redistribution process from the poor to the rich widens the gap between the two and increases
inequality.

Piketty believed that when a few citizens own a large share of public debt, the internal
redistribution of income is bound to happen in a country. Moreover, according to him,
“ultimately, government debt is nothing more than a claim of one portion of the population
(those who receive interest) on another (those who pay taxes)” (Piketty, 2014, p. 144).

Azzimonti et al. (2012) believed that public debt grows faster when the economy slows down.
This increases the share of the top 1% of the total income. Larch (2012) indicates that
financial performance is affected by various degrees of income inequality. It shows that
countries suffering from high inequality levels also suffer from a big deficit in their budget.
They also tend to accumulate large government debts. Using panel data on 120 countries for
the period 1990 — 2007, Salti (2015) examined the effect of the composition of public debt on
income inequality. She found that domestic public debt has a regressive impact on income
inequality. This result still significant and correct across all specifications, even controlling
for a set of control variables, mainly as various government spending variables, political
conflict, debt servicing, corruption, and total debt.

Other theoretical and empirical studies focus on the relationship between the distribution of
income and other factors. Michl (1991) found that in the USA, the national debt's interest has
a regressive effect on the redistribution of income. Forslund et al. (2016) indicated that in
developing countries, domestic debt and inflation have a negative correlation. Li et al. (2000)
examined the effects of corruption on income and growth; they found that the relationship
between income and corruption has an Inverted-U shape.

Kuznets (1955) studied the relationship between income inequality and growth; he concluded
that this relation would take an Inverted-U shape (Kuznets curve); he believed that inequality
rates in the early stages of growth would rise, reaching their peak; then they would gradually
decrease. Many theoretical and empirical studies support the Kuznets theory (Ram, 1991;
Dawson, 1997; Riggs et al., 2012; Desbordes & Verardi, 2012; Zhan, 2016). Piketty and Saez
(2003) concluded that Kuznets was wrong; inequality in the USA has been rising since the
1970s and that the curve takes the form of “U” not “U-invert”.

3. Data and Variables

This study uses annual time series data from 1990 to 2015. Our model includes three main
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variables and a set of control variables, which the literature showed to have a strong
relationship with our topic (Prechel, 1985; Jabtonski et al., 2015; Azzimonti et al., 2012; Salti,
2015; Barro, 2000; Forslund et al., 2016). The main variables are income inequality measured
by the Top 10% income share (Top 10%); The domestic share of public debt (DOM/DEB);
and Economic growth measured by the GDP per capita (GDPPC).

Top 10% is collected from “World Inequality Data — WID”. We choose this variable to
measure inequality for many reasons. First, some works cited in this paper use this indicator
(Kwon, 2016; Sanyal & Elhen, 2017; Sayed & Peng, 2020). Second, one of the advantages
for this indicator is that it has been available for a long period: indeed, in the Lebanese case,
the GINI index which is used by most of the research, has been available sporadically, while
the top 10% is fully available for all the period between 1990 — 2015.

GDP per capita is collected from two sources, the World Bank’s World Development
Indicator (WDI) and Maddison Project 2018 version. The public debt and its composition are
collected from a variety of sources, including the Lebanese Central Bank (CBL), the
Lebanese Ministry of Finance (MOF), the International Monetary Fund (IMF), the Historical
Public Debt Database (HPDD), and the IMF World Economic Outlook Database (WEO).

For Lebanon, available data does not include a clear indicator that measures the domestic
public debt. However, based on Vasishtha (2007) and Salti (2015), the public debt in a current
currency can be used to measure the domestic public debt, so this paper defines the domestic
public debt as all the public debt in Lebanese currency plus the foreign-currency public debt
held by the Lebanese commercial banks. Data for the composition of domestic public debt is
collected from the CBL and a set of reports published by the Lebanese MOF.

Domestic Public Debt = public debt in Lebanese currency held by Central Bank, Non-Bank,
and Lebanese Banks + public debt in foreign currency held by Lebanese banks.

In addition to these variables, our study uses a combination of control variables, namely,
inflation (INF) collected from WEO, government expenditure (GOV_EX) come from MOF,
control of corruption (COC) collected from The Worldwide Governance Indicators (WGI),
total public debt in billions of $ (TDEB) and total debt as % of GDP (DEB/GDP) collected
from (CBL, MOF, WDI, IMF).

In this paper, we also use a set of interaction terms to test some hypothesis, which can clearly
explain the mechanisms of the relation between public debt and inequality (Salti, 2015).
Those interaction terms are as follows: the interaction between the domestic share of public
debt (DOM/DEB) and government expenditure (GOV_EX) and its label as (DOM_GOV).
The second one is between DOM/DEB and GDP, its label as (DOM_GDP).

Table 1 presents descriptive statistics for the variables used in this paper. All these data are
showing in figures 1, 2, 3, 4, A1, and A2. Data in figure 1 are collected from CBL, and data
in figures 5 and A3 are collected from the Ministry of Finance (MOF, 2007).

91 http://ber.macrothink.org



and Economic Research
ISSN 2162-4860
2020, Vol. 10, No. 4

Business

Macrothink
A\\Institute ™

Table 1. Descriptive Statistics

Variable Obs | Mean Std. Dev. | Min Max

TOP 10% 26 | 0.5382973 | 0.0242832 | 0.5158994 | 0.5760379
BOT50% |26 |0.1213038 | 0.0112463 | 0.1044 0.1311
TOP 1% 26 | 0.2220115 | 0.0091234 | 0.2131 0.2369
DOM/DEB | 26 |84.82039 | 7.873667 | 72.59259 | 99.76843
DEB/GDP |26 |127.9792 |39.98859 | 50.79 185.19
TDEB 26 |32.10634 | 21.46707 | 2.796476 | 70.32
TDOM 26 |26.42093 | 18.00773 | 2.79 61.84543
DOM _DEB |26 |19.42837 |11.98264 |2.79 43.2471
B/TDEB 24 | 58.0625 6.908899 | 43.6 68.8
GDPPC 26 | 11838.27 | 2537.882 | 6224 16315
GDP 26 |23.19165 | 14.11261 | 2.838485 | 49.97389
GOV_EX 26 | 7.251791 | 4.07994 0.95 13.95158
INF 26 |8.111115 3.755415 | 3.307 18.095
CcoC 20 |-0.7257058 | 0.1897444 | -1.037225 | -0.4454119

4. Empirical Model

Our hypothesis for this empirical study is that the Lebanese domestic public debt, which is
largely held by domestic Lebanese banks, has a positive significant (regressive) effect on the
rise of income inequality, then, the more the domestic share of public debt is, the high the
inequality in income is. Therefore, this effect leads to social dissatisfaction.

To test this hypothesis, we used the Autoregressive Distributed Lag (ARDL) model proposed
by Pesaran et al. (2001) and Error Correction Model (ECM). The ARDL model has many
advantages in comparison with other cointegration methods (see, Nkoro & Uko, 2016; Bal &
Rath, 2014; Kripfganz & Schneider, 2016), and for this study, we employ this approach for
three reasons. First, the ARDL model is more suitable and efficient in the case of a small and
limited sample data period (our period is relatively small T=26 years). Secondly, with this
approach no need for our variable to be integrated of the same order; the ARDL technique
can be applied whether variables are 1 (0), 1 (1), or mixed but not 1(2). Third, using the ARDL
method, the long-run estimates of the model are obtained (Pesaran et al., 2001), and the ECM
can be derived from the ARDL model through a simple linear transformation, which
integrates short-run adjustments with long-run equilibrium without losing long run
information.

To utilize these advantages, this empirical analysis will follow these steps. First, we will use
the ADF unit root test to check the stationarity of our data and to determine the order of the
series. Suppose no variable is integrated of second-order 1(2). In that case, the second step
will be the bounds F-statistics test, which is used to identify the existence of a long-run
relationship among the variables. If calculated F-statistics is higher than the upper limit
critical values, this means our variables are co-integrated. We will then estimate both the
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short-run dynamics and long-run relationships using a log-level ARDL error correction

method. Therefore, the next step is to estimate the long-run relationship between the variables
from the following equation:

AY, = Bo+ X1 v AYt i+ Xy AXt i B Yoo + B Yo Xeoa + & 1)
where Y, is a set of dependent variables include Top 10%, GDPPC, and DOM/DEB; and X;

is a vector of control variables include INF, GOV_EX, TDEB, COC,DOM_GOV, and DOM_GDP;
Bo 1s an intercept. A is the first difference. The g; (fori =1,2,...,) represent the long-run

relationship between the dependent and independent variables in our model. And yl.j (for all
J) represent the short-run relationship. ¢, is the error term. q and p are optimal lag orders.

As an example, when Top 10% is the dependent variable, and the independent variables are
log DOM/DEB, log GDPPC, and a set of control variables include INF, TDEB, and
GOV _EX. Eq.1 can be written as follows:
ATOP10, = By + By XF_,TOP10, 1 + B, X1, IDOM/DEB,_; + B3 Y2, lgdppc,_, +
Bs X B TDEB, 4 + Bs X1 GOV _EX; 1 + B¢ 205, INF,_1 + Yo, ¥y ATOP10,_;
YL, v’ AIDOM/DEB,_; + X1, y{ Algdppc,_; + ¥, v/ ATDEB,_;
NI vEOAGOV_EX, i+ X1 vIFAINF,_; + &, (2)
After estimating the long-run relationship, the next is to obtain the short-run dynamic
parameter and to know the speed of adjustments or the error correction mechanism (ECM).
The specification of the model with ECM is as follows:

AY, = By + 3P ¥/ MY,y + X0 v/ DX,y + SECM,_; + &, (3)
where, SECM,_, is the error correction term, and & is the speed of adjustment, which is
expected to have a negative sign. Just like Eq.1, and with the same dependent and
independent variables, Eq.2 can be written as follows:

ATOP10, = Bo + Xb_,v/ATOP10,_; + YL, yPAIDOM/DEB,_; + YL yfAlgdppc,_;

N YFATDEB, ; + %1 ,vf°AGOV_EX, ; + XL ¥IFAINF,_; + SECM,_, +¢&, (4)

Then, using the above equations, the log-level ARDL error correction approach is written as
follow:

AY, = ,80+Zp1ylAYt 1+Zq 1YLAXt 1+ﬁlZ Vi1 FBi Xi—oXe—1 T OECM,_; + & (4)
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Using the same variable in equations 2 and 4, Eq.5 can be written as follows:
ATOP10; = By + By X5 TOP10,_; + B, 202, IDOM/DEB,_; + B3 %.i%,lgdppc,_; +
By X2, TDEB,_; + Bs X1 GOV_EX,_; + B¢ 23, INFe_; + XF_ y!ATOP10,_; +
Y1 yPAIDOM/DEB,_; + Y.1_, yfAlgdppc,_; + X1, v ATDEB, ; +
N vEPAGOV_EX, i + X1 vIFAINF,_; + SECM,_; + &, (6)

5. Empirical Results

This empirical study aims to investigate long-run and short-run relationships between income
inequality and public debt in Lebanon using ARDL and ECM model estimation techniques.

5.1 Unit Root Test

Testing for stationarity in time series data is important to decide on the estimation method.
Therefore, based on Pesaran et al. (2001), if the variables are integrated of different orders
(1(0) and I(1), but not 1(2)) or have a combination of 1(0) and I(1), the autoregressive
distributed lags model (ARDL) cointegration technique can be used. So, the first step is
testing for stationarity; the Augmented Dickey-Fuller (ADF) unit root test proposed by
Dickey and Fuller (1979) was employed. The null hypothesis for this test is that variables are
no stationary. The results are presented in Table 2, and they clearly show that our study
sample is a mix of I (0) and I (1), and none of our variables is I (2), which prompts us to use
the ARDL cointegration technique which is the suitable model to estimate a consistent and
effective estimation in mixed integration test results cases.

Table 2. Results of the unit root test

Variables Level 1% diff Inference on integration
TOP 10% -0.722 | -5.029* | I(1)
IGDPPC -3.985% | 1(0)
sqlGDPPC -3.816*% | 1(0)
TDEB 2.157 -2.928** | 1(1)
TDEB_GDP -0.915 | -3.524* | I(1)
TDOM_P_TDEB -2.004 | -3.980* | I(1)
B _TDEB -0.150 | -4.231* | I(1)
TDEB_SER_P_GNI | -0.798 | -6.111* | I(1)
INT_TDOM -1.845 | -6.460* | I(1)
INF -2.057 | -4.949* | 1(1)
cocC -1.363 | -5.514* | I(1)
GOV_EX -0.462 | -3.764* | I(1)

Note. “ Denote statistically significant at 1% level, ™ at 5%, and ~ at 10%.
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5.2 Cointegration Test

After we confirmed that the variables are integrated into different orders, the second step is to
test for cointegration using the ARDL bounds test approach (based on the ECM) developed
by Pesaran et al. (2001). This test identifies the existence of a long-run relationship between
the dependent and independent variables. The bounds test is mainly based on the joint
F-statistic, the null hypotheses (H,: no cointegration) and the alternative hypothesis (H;: a
co-integrating relationship) of this test are as follows:

Ho: p1= B, =P3=Po=0 and Hy: py# B, #Ps#* Pa#*0 (7)

If the calculated F-statistic is lower than the critical values of the lower bound (Pesaran et al.
2001), we accept null hypotheses, which means that there is no long-run relationship between
the variables; oppose to the alternative means that there is a long-run relationship among the
variables. The results are shown in Table 3.

The results presented in Table 3 show that in all models, the calculated F-statistic is higher
than the critical values, with a difference on the level of significant (1%, 2.5%, 5%, or 10%).
Thus, we reject the null hypothesis of no cointegration between our variables, which implies
there is a long-run relationship between income inequality, GDP per capita, Public debt, and
the other control variables.

Table 3. Bounds testing results

. . . Bound critical values* .
Cointegration hypotheses F-statistics Decision
1(0) 1(1)

F(TOP10|IDOM . :
3.874 2.62 3.79 CE exist

/DEB IGDPPC TDEB GOV_EX INF)

F(TOP10|IDOM d :
3.547 2.45 3.52 CE exist

/DEB IGDPPC DOM_GOV INF)

F(TOP10| DOM § :
3.838 2.45 3.52 CE exist

/DEB IGDPPC IDOM_GDP INF)

F(TOP10|IDOM/DEB IGDPPC COC INF) 13.107° 3.74 5.06 CE exist

Notes. 2 Significant at 0.01 level; "at 0.025 level; ®at 0.05 level; “at 0.10 level. * represents
the Pesaran et al. (2001) critical values corresponding to an accepted level of significance. CE
= Cointegration Equation.

5.3 Long-run and Short-run Estimation Results

After we verified the presence of cointegration in our model, the next step is to estimate the
long-run and short-run coefficients using ARDL and ECM estimation methods. Eqg. (5) is
used to present the ARDL error correction estimations (all equations are presented in
appendix B). The estimates’ results for both the long-run and short-run are shown in Tables 4.

Table 4 column 1 reports the results of the regression of Model I, where the dependent
variable is Top 10%, and the independent variables are log DOM/DEB, log GDPPC, and a set
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of control variables, which include INF, TDEB, and GOV_EX. The above results illustrate
that in the long-run, both domestic public debt (DOM/DEB) and GDP per capita (GDPPC) in
Lebanon have a positive and significant effect (at the 1% level) on income inequality.
Therefore, an increase in the domestic share of public debt and economic growth in Lebanon
gives rise to the level of income inequality. In the short run, domestic public debt has a
positive effect, but it is not significant, and GDP per capita still has a positive and significant
impact on income inequality.

H Business and Economic Research
A\ MacrOthI“k ISSN 2162-4860

For the control variables, in both the short and long run, total debt has a positive effect on
income inequality; in other words, the more public debt, the more the inequality in the
Lebanese economy. The coefficient of the public debt (0.0021) is less than the coefficient of
domestic debt (0.132); this implies that domestic debt has more effect on income inequality
than the total public debt (including domestic and external debt). Inflation and Government
expenditure are not significant. In the short-run, with one lag, government expenditure has a
positive and significant effect on income inequality.

As for the error correction term (ECM (-1)), which measures the speed of adjustment, a
significant and negative term indicates how fast variables return to equilibrium. Our results
show that the estimated coefficient of ECM (-1) is negative and highly significant (-0.909).
Therefore, this result indicates that the speed of adjustment between the long-run and
short-run dynamics is fast and indicates an adjustment mechanism of 90.9% towards the
long-run equilibrium after a year.

Table 4 also reports the results of a series of diagnostic and stability tests; those tests are
related to the goodness of fit of the ARDL error correction model. The first test is the
Bruesch-Godfrey test; this test is used to check for serial correlation; the null hypothesis for
this test is the absence of serial correlation. The results from table 4 indicate the absence of
serial correlation. The second test is the white test; this test examines heteroscedasticity. The
null hypothesis for this test is the absence of heteroscedasticity. Based on the results in Table
4, we accept the null hypothesis of homoscedasticity. The third test is the Autoregressive
conditional heteroscedasticity (ARCH) LM test; the null hypothesis for this test is no ARCH.
Also, from the results presented in Table 4, we accept the null hypothesis.
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Table 4. Estimated ARDL models, long-run and short-run coefficient

Independent variables | Dependent variables: Top 10%
1 1 I V1 4
ARDL(1,1,0,0,2,0) | ARDL(1,0,1,0,1) | ARDL(1,0,2,0,0) | ARDL(1,0,0,1,1)
Long-run estimates
IDOM/DEB 0.1317* (3.03) 0.024* (2.86) 0.029*** (1.99) | 0.058* (2.75)
lGDPPC 0.1031* (3.37) 0.072* (2.66) 2.442** (2.07) 0.075* (4.51)
INF 0.0016 (1.65) 0.0032* (3.63) 0.004** (2.37) 0.003* (3.62)
TDEB 0.0021** (2.31)
GOV_EX -0.0079 (-1.50)
DOM_GOV 0.0001* (3.77)
| DOM_GDP -2.25*** (1.92)
cocC -0.094* (-6.17)
Short-run estimates
AlIDOM/DEB 0.005 (0.928) 0.024* (2.8) 0.019*** (1.92) | 0.053** (2.3)
AlGDPPC 0.094** (2.94) 0.125* (3.06) 1.699** (2.03) 0.069* (3.41)
AlGDPPC(-1) -0.135* (2.96)
AINF 0.0015 (1.72) 0.002** (2.32) 0.002** (2.64) 0.001** (2.28)
ATDEB 0.002** (2.21)
AIGOV_EX 0.0004 (0.13)
AIGOV_EX(-1) 0.009** (2.61)
A DOM_GOV 0.125* (3.06)
Al DOM_GDP -1.49*** (1.87)
ACOC -0.017 (-1.38)
Constant -0.951**(-2.35) -0.308 (-0.95) 4.157 (1.59) -0.463** (-2.24)
ECM,(-1) -0.909*(-4.01) -0.996* (-3.73) | -0.663* (-3.61) | -0.919* (-6.82)
R-squared 0.6402 0.5418 0.5919 0.8762
Bruesch-Godfrey 0.341 [0.56] 0.352[0.55] 2.028[0.15] 0.004[0.94]
White’s test 24 [0.404] 25 [0.41] 24.10.40] 19 [0.39]
ARCH LM 1.989 [0.15] 0.837[0.36] 0.025 [0.87] 0.021[0.88]
N. obs 24 25 24 20

Notes. t-statistics in parentheses. p-value in square brackets. ~Denote significant at 1% level,

“at 5%, and " at 10%.

Using the cumulative sum (CUSUM) test, the last step is to check for stability. In Figures 6,
the plot of CUSUM shows that the critical values did not exceed the 5% significance level,
therefore, our model is stable.
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Figure 6. The plot of Cumulative Sum of Recursive Residuals for Model Stability at 5% level
of significance

The same steps have been used to analyze the results in columns 2, 3, and 4, which reports
the results of the regression of three models (11, III, and IV, respectively). In all equations, the
dependent variable is Top 10%, and the independent variables are DOM/DEB, GDPPC, INF,
and a set of control variables. This part of the study aims to check some hypothesis related to
inequality and public debt with other control variables as well as to check the robustness of
the first model.

For all regression in these three columns, the coefficients of the three main variables
(DOM/DEB, GDPPC, and INF) are positive and highly significant, just as model one. The
only exception is inflation in model one, which is statistically insignificant. Also, the error
correction terms for all regression/models are negative and significant at the 1% level. The
results further indicate that all control variables do not change the significance of the effect of
domestic debt on income inequality. Therefore, this relation is not dependent on those factors.

In column 2, the control variable is an interaction term between domestic debt and
government expenditure. Adding this variable to our model can help us test the following
hypothesis; governments who are getting indebted to spend more on interest payments,
domestic public debt, and service domestic debt will raise inequality (Salti, 2015). The results
indicate that in the long-term, the coefficient on the DOM_GOV is positive and highly
significant; therefore, we accept our hypothesis, as the mechanism of government spending in
Lebanon leads to more inequality in income. In the short-term, the coefficient is positive but
not significant.

In column 3 of Table 4, the interaction term is between domestic debt and GDP per capita.
The hypothesis is that the effect of domestic public debt on income inequality depends on
Lebanese income level (Salti, 2015). In the long-term, we find that the level of income in
Lebanon (middle income) led to a significant and negative effect of the domestic debt on
income inequality. The same results are apparent in the short run.

Column 4 presents the results from a regression, which includes a variable that measures
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corruption in Lebanon (COC). The hypothesis for this regression is as follows; countries with
a high index of corruption hold more domestic debt, which leads to a high level of inequality.
The results show that this variable's coefficient is negative and significant in both the short
and long run. Thus, corruption harms income equality. However, this variable does not
change the significant positive effect of domestic debt on income inequality.

As for the error correction term (ECM (-1)), for three models, the results show that the
estimated coefficients of ECM (-1) are negative and highly significant. For models II and 1V,
the result of these coefficients shows that at 1% significance level, 99.6% and 91.9%
respectively of the divergence between the long-run and short-run dynamic is corrected
within the next year. For model III, the ECM coefficient indicates that approximately 66.3%
of the disequilibrium of the previous year is corrected back to the long-run equilibrium in the
current year.

Just as in Model I, Table 4 reports the results of a series of the same diagnostic and stability
tests. For three models, results show the absence of serial correlation, heteroscedasticity, and
the Autoregressive conditional heteroscedasticity (ARCH). Using the cumulative sum
(CUSUM) test, figure 7 (4, 5, and 6 are respectively for model II, III, and IV) shows that the
critical values do not exceed the 5% significance level; therefore, our models are stable.

(4) (5)

T T T T T T T T T T T T
1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015
year year

<4

T T T T T T
1990 1995 2000 2005 2010 2015
year

Figure 7. The plot of Cumulative Sum of Recursive Residuals for Model Stability at 5% level
of significance
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6. Conclusion and Discussion

In this paper, we examined the relationship between income inequality and the domestic
share of the public debt in Lebanon controlling with a set of variables including GDP per
capita, inflation, total debt, government expenditure, corruption, and some other interaction
terms. Using time-series data covering the period 1990 — 2015, we estimated our models
using the ARDL model and the ECM. Our results show that in the short and long run, and for
all estimation and using different control variables, the domestic share of the public debt has
a positive and significant effect on income inequality. Therefore, the more the share of
domestic public debt, the more income inequality in the Lebanese economy. In the same way,
economic growth in Lebanon has a positive and significant effect on income inequality. We
also found that the mechanism of government spending in Lebanon leads to more inequality
in income.

These results may explain some of what we covered in the first part of this study on the
general picture of the reality of inequality and the public debt in Lebanon. The high volume
of domestic public debt owned mostly by a few wealthy residents, especially bankers,
exacerbates inequality in this country. It seems that all economic and political factors are
helping to exacerbate the public debt crisis and its social repercussions. Therefore, it is
important to take a series of mechanisms that may halt the negative impact of public debt on
equality as well as on social stability. First, a reform of the tax system, and consequently
reform it to a progressive tax system, provides a fair redistribution of income and wealth.
Second, restructuring of the public debt, which helps the government reduce the ratio of the
deficit to GDP. Third, it is essential to search for sources other than borrowing to cover the
budget deficit, especially by revitalizing the productive sectors.
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Figure Al. Gini Coefficient - The Top 10 Unequal Countries
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Appendix B
The ARDL models used in this study are specified as follow:
Model (I):

ATOP10, = By + B; X2, TOP10,_; + B, X IDOM/DEB,_; + B3 Y. lgdppe,_; +
B4 2%, TDEB,_; + Bs N, GOV_EX,_; + Bs 215, INFe_; + Y2 YIATOP10,_; +
& YPAIDOM/DEB_; + Y1, yEAlgdppe,_; + Xi, Vi ATDEB;

Y, YEOAGOV_EX,; + XL vIFAINF,_; + SECM, , + & (B1)
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Model (II):
ATOP10, = By + By X, TOP10,_; + B, X, IDOM/DEB,_; + B3 X2, lgdppc,_; +
B4 X2, Dom_gov,_; + Bs X, INF._; + X1 y!ATOP10._; + X1, yPAIDOM/DEB,_; +
Y vEAlgdppe; + XL, yPéADom_gov,_; + X1 yIFAINF,_; + SECM,_; + &  (B2)
Model (III):
ATOP10, = By + By XL, TOP10.; + B, X, IDOM/DEB,_; + B3 X2, lgdppc,_; +
By X2, 1dom_gdp,_; + Bs X%, INF,_; + X1 yIATOP10._; + X1, yPAIDOM/DEB,_; +
YL vEAlgdppe_; + XL, yPCAldom_gdp,_; + X, YIFAINF,_; + 8ECM,_; + & (B3)
Model (IV):
ATOP10, = By + By X, TOP10.; + B, X, IDOM/DEB,_; + B3 %12, lgdppc,_; +
B4 X:2,COC._; + Bs X, INF,_; + XP  yIATOP10.; + X1, yPAIDOM/DEB,_; +

Y yiAlgdppe.; + X, YPEACOC,; + XL, viFAINF._; + SECM,_; + & (B4)
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