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Abstract The trajectory of output growth, more precisely economic growth and its
interaction with other phenomena of an economy follows a complex path. Among
many phenomena the one that has caught the world attention at large scale espe-
cially since the work of Piketty and Saez is the “Rising Inequality in Incomes”.
Though for some countries like India there was a reduction in the poverty level,
there seems no positive bearing on economic growth in improving income distri-
bution for past two decades. In this paper, we have used ARDL cointegration
approach to analyze the relationship between income inequality (EHII, from
UTIP-UNIDO) and its various determinants from 1964 to 2007. Besides using data
on Estimated Household Income Inequality (EHII), we have used income share of
top 1% as an alternative measure of inequality. Our results reveal no relevance of
Kuznets Hypothesis, instead, the relationship is U-shaped in nature, implying that
with the initial rise in GDP per capita inequality decreases, later on as GDP
increases, inequality tends to increase. Among the control variables, CPI (price
level) is found to be positively and Government expenditure negatively related to
inequality, while trade openness showed no significant relationship.
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3.1 Introduction

1950s marked the beginning of the post-colonial era of development in Asia and
Africa. From the start of this period, a new area took its birth in the economic
sphere with a more universal appeal, “economics of growth and development”; with
initial years focusing on the development of growth models and structural dise-
quilibrium theories. A pause in the process came almost for some 30 years before a
new shift was made towards endogenous growth theories that focused on the
importance of human capital and multidimensional aspects of development with
priorities to social welfare and equal opportunities for all. During the same period
failure of the state as an organ to provide maximum welfare to the individuals of the
society came under a severe attack and new consensus developed to minimize the
role and functions of the state with high resolution for individual liberties. New
thoughts and philosophies developed since the 50s’ to look deeply toward the issues
directly or indirectly, obstructing or harmonizing the living standards of people. In
the initial years, great discourse arose with respect to convergence theory that made
economists and policy makers put bullet emphasis on the growth of the national
product especially in case of impoverished countries. This emphasis on growth of
national product was backed by economic logic of narrowing down the high dis-
parities in terms of different characteristics between the nations and regions of the
world. But with the passage of time, it was realized that high growth rates and an
increase in the GDP per capita provide no guarantee of trickle-down effect. So new
aspects were defined and derived to look into the broad issues of development in
combination with the process of growth, new dimensions got established to look
towards links and lines that can help to broaden the prosperity of the deprived lot.

The trajectory of output growth, more precisely economic growth and its
interaction with other phenomena of an economy follows a complex path. Eicher
and Turnovsky (2003) from the paper titled “mechanics of economic development”
of Robert Lucas (1988) deduced that, “The nature of growth is such that the welfare
implications of small (and possibly simple) policy changes can be staggering. Even
minute increase in the growth rate can compound into dramatic changes in the
living standards over just one generation. However, the precise nature of such
growth enhancing policies is often elusive, which highlights that the execution of
such policies presupposes a clear understanding of the mechanics of economic
growth.”

Though every economy in the world is a composite of a number of dynamic and
static phenomenon and structures, some processes are such, any extreme outlier can
have a devastating effect on the lives of the people, and can give rise to political and
social instability. Among many phenomena, the one which has caught the world
attention at large scale especially since the work of Piketty and Saez, is the “Rising
Inequality in Incomes” especially in the countries which on an international plat-
form were identified as highly developed economies. These developed economies
served as the role model and mantra to be followed with respect to policy strategy
and economic thinking for decades. Piketty and Saez with the help of tax data
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available for different countries created a dataset showing the income shares of the
top tail of distribution for a very long period. The dataset on incomes of the top
percentage of the population shows clearly a rising trend in inequality from almost
past 30-year period. One can easily identify the severity of inequalities by looking
towards the Gini Coefficients as calculated by the OECD for some of the highly
developed countries of the world. For the USA, the Gini index stands at 38 fol-
lowed by UK, Australia, Canada and France with coefficients 35, 33, 32, and 30,
respectively, coming very close to some of the least developed countries of the
world. Recently the much talked, discussed, debated, and reviewed, taken as the
master class in the twenty-first century namely “Capital in the Twenty First
Century” book by Piketty (2014), is wholly concerned with the evolution and level
of the incomes of the top income groups especially top 1%. Piketty has shown that
the rate of the growth of capital being more than the income growth over time is
mainly responsible for the growth of large disparities in incomes.

Even the recent trends for some developing economies are now taking a shift,
showing tendencies for an increase in the level of the inequalities with the process
of development especially with respect to the third largest economy in the world,
India. Many studies show that there is a clear indication that income inequalities
have once again started to move in an upward direction. Thus, different questions
have been raised about the ongoing development strategy and the forces that are
working in the economic sphere to accentuate this dynamism. This study will
mainly focus on the dynamics of income distribution, more correctly tries to
investigate the movements in the degree of income inequality with respect to
various economic forces that have their share in influencing the noisy process of
income inequality as revealed by the past research findings.

3.2 Why Care About Inequality?

Here various big questions can be raised why to think of inequalities? What a
common man has to do with this phenomenon? Why will a country prioritize
inequality as a policy issue in its objectives? Why at international level slogan is
raised to look towards growing inequalities within countries and regions? Why not
put more emphasis to have high GDP per capita growth rates such that it will take
care of other dimensions of the economy? DeSa, U.N. (2013: 25) mentions that, the
domination of the debate on inequalities in income, wealth, and consumption is not
only because they directly affect the well-being of individuals and society, they also
obstruct the opportunities that people can enjoy in their future. There are many
studies that talk about the merits of economic inequalities. One among them is that
it provides an incentive to work hard and thereby help in pushing the growth rates
upward. To look into the matter clearly regarding this shift in the concern with
respect to the economic forces involved, one must be familiar with the negative
consequences of the rising disparities. Better is to mention some important negative
consequences that researchers have found out and which affect the social welfare
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from one side or the other. Inequality can generate socio-political instability
(Alesina and Perroti 1996). It gives rise to economic distortions and disincentives
(Alesina et al. 1994; Persson and Tabellini 1994). It can give an evolution to Rent
Seeking and Corruption and can increase macroeconomic volatility (Stiglitz 2012).
Reduces overall average investment especially in human capital (Galor and Tsiddon
1996). At the world level according to Ranciere and Kumhof (2010), one of the
main cause behind the Great Depression of 1930s and Recession of 2007 was the
uneven distribution of income. With the increase in the incomes of the top income
group before crisis, for poor and middle-income group there was an increase in
debt–income ratio.

The above-mentioned consequences in all decrease the living standard of the
bottom section of the society and which can directly hamper the growth of income
over the long period of time especially in the case of developing countries which
contain a heavy chunk of the poor population. So the need of the hour is to find the
cause or more specifically factors that affect the distribution of income positively or
negatively to a great extent. The foundation for seeing that cause was almost laid by
Kuznets (1955).

3.3 Kuznets Hypothesis

In his path-breaking work Simon Kuznets started with some basic and fundamental
questions, “Does inequality in income distribution increase or decrease in the
process of a country’s economic growth? What factors determine the secular level
and trends of income inequalities?” (Kuznets 1955). In his seminal paper, which
Kuznets presented while addressing American economic association, with the help
of time series data for the United States, England and Germany and of
cross-sectional data involving these three countries as well as Ceylon, India, and
Puerto Rico, Simon Kuznets speculated that in the process of economic develop-
ment, the income inequality usually upsurges during the initial phase, followed by
levels off, and finally falloffs during the advanced stage. This relationship later
came to be known as Kuznets inverted-U hypothesis. Though there were constraints
in terms of availability of a sufficient and reliable data set which Kuznets himself
admits, using his intellect he was successful to a great extent to be admired for
carrying this great task. He used the ratio of the income of top 20% to that of the
bottom 60% of the population (later on came to be known as Kuznets Ratio) as a
measure of inequality. He found that this ratio (Kuznets Ratio) for India, Sri Lanka,
and Puerto Rica were higher in comparison to the US and UK.

Also in his other study, Kuznets (1963) got further support for his inverted-U
hypothesis, which involved finding wide inter-sectoral differences in per capita
incomes in the less developed countries caused mainly by the disparities in income
per worker between the agricultural sector and the nonagricultural one. A study
carried out by Oshima (1962) predicted the same relationship.
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Kuznets himself gave the explanation for this phenomenon, by suggesting the
presence of a dualistic model which to a large extent is related to the traditional
model put forward by Lewis as a model of dualism, “Unlimited supply of labor”
(1954). The basic logic behind the whole process provided by Kuznets is that of
urbanization and industrialization; as in most underdeveloped economies large
proportion of population is involved with the traditional agricultural sector, in the
beginning of the economic development, due to higher growth and high level of
incomes in the modern industrial sector, the labor force shifts or migrates from the
depressed sector to the modern sector, which leads to increase in income inequality
as large difference occurs in the mean income levels between the two sectors (Wolff
2009). There are several causes in operation that bring down the level of income
inequality. “One of them is the heavy absorption of the labor force by the modern
sector. Also because of the migration of people from agriculture to industry, there
will be a decrease in the pressure on land, which will lead to increase in incomes of
people associated with agriculture. Moreover, within modern sector expansion of
education will also result in equal distribution of skills which can help in improving
the distribution of income” (Wolff 2009).

Taking per capita income as a gauge of development, though suffers from dif-
ferent limitations of its own, as a good indicator of development, and plot it on the
X-axis and some measure of income inequality (e.g., m) on the Y-axis, the plot
formed on basis of Kuznets hypothesis looks like an inverted “U” called as Kuznets
curve (Fig. 3.1) and accordingly the hypothesis named as Kuznets Inverted-U
Hypothesis.

The bond among economic development and inequality is complex. Studies
have confirmed that the fruits of economic growth did not operate in such a way to
have a trickle-down effect. Though for some countries like India there was a
reduction in the poverty level, there seems no positive effect of rising output growth
on improving the distribution of income in the past two decades. As pointed by
Chakravarty (1987) while speaking about the development policy and planning
strategy followed in India after independence noticed that “there was a tolerance

Fig. 3.1 Kuznets curve
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towards income inequality, provided it was not excessive and could be seen to
result in a higher rate of growth than would be possible otherwise.”

There was a gradual shift in the policy strategy from socialist to a
market-oriented one in case of India from mid 1980s. From the 1990s, a new turn
developed with an accelerated speed of reforms concerning the whole structure of
the economy by which the focal point hauled away from state intervention towards
liberalization, privatization, and globalization. From academic point of view the
change in the policy and planning strategy gave rise to different schools of thought
categorically comprising the one who praised reforms with their own judgment of
the benefits accrued from the adjustment based on analysis of the better perfor-
mance of the macro indicators of the economy especially the rise in the GDP and
the decrease in the level of poverty. On the other side of the game a broad group of
intelligentsia came to the forefront that raised their voice against the vices of the
reforms, it gave rise to the “Great Indian Debate on Poverty” which challenged the
estimates that were showing a great decline in the poverty levels. The debate does
not remain concentrated with the poverty issue; great attention was paid to the next
big menace of “Inequality” as both shares a positive link and a kind of interde-
pendence. The estimation of both rural and urban inequality, as well as national
inequality in the case of India, rests on the household consumption expenditure
surveys of NSSO. A large body of literature is available which have tried to explain
regional disparities, rural–urban gap, and inequality in the case of states and also at
the national level. This study will add the existing literature by using cointegration
approach to analyze the relationship between inequality and its various determi-
nants with the help of time series data.

Very few studies are in existence in the case of India, which has studied the
phenomenon of income inequality and its various determinants on a longitudinal
base. The reason is mainly that of the unavailability of time series data. This study
will make use of the time series data estimated by Galbraith et al. (2014) under
UTIP-UNIDO project and also will focus on how the income of top 1% is related to
determinants of inequality

Mainly we will focus on;

• To investigate the relevance of Kuznets U hypothesis in case of India.
• To assess the direction and degree by which government expenditure, price

level, and trade openness affect the income distribution.
• To investigate the relationship between the income of top 1% of population and

government expenditure, real GDP per capita, trade openness and price level.

3.4 Review of Literature

The empirical work carried out by Kuznets (1955), though controversial, became
the base and the reference work for further research on the subject. Thereafter,
research was carried out to analyze how the level of development affects the
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personal distribution of income and what other factors work in the economy that
have their influence on the rising or falling of income inequality. Ahluwalia (1976)
used multivariate regression to estimate cross-country relationship for a sample of
60 countries including 40 developing, 14 develop and six socialist countries.
Modeling two separate equations one for full sample of 60 countries controlling for
socialism by introducing dummy variable in order to capture higher degree of
equality observed in socialist countries and another restricted to 40 developing
countries by regressing inequality measured as income share of the lowest 40 and
60%, and top 20% of population on per capita GNP and other related variables he
found a strong support for Kuznets hypothesis. Using internationally comparable
data set for 32 countries both developed as well developing on the household
income distribution, Ram (1988) with the help quadratic regression model where
real per capita income was put in log form, found some empirical support for the
inverted-U hypothesis. Anand and Kanbur (1993a, b) studied Kuznets hypothesis
and the underlying pattern followed by Kuznets process when different indices are
used to measure inequality. Using Ahluwalia’s data set they (Anand and Kanbur)
did not find such type of relationship as was visualized by him, so from their results
they inferred that the Kuznets relationship is missing. A lasting contribution in the
area of studying development and inequality nexus came from Deininger and
Squire (1996, 1998) in the form of compilation of a panel dataset for a vast majority
of countries of the world which provided a new enthusiasm for the future research
in this field by making use of panel and time series models to analyze the stylized
hypothesis for individual countries based on almost a reliable dataset. Making use
of their data set they failed to establish the very link in the vast majority of
countries. They found little support for Kuznets hypothesis as either it was too flat
to be noticeable or irrelevant for developing countries.

To overcome the limitation of parametric regressions, there are some studies
which by using different econometric techniques have come with mixed support for
Kuznets hypothesis. Among many studies, Ogwang (1994), Mushinski (2001),
Frazer (2006), Zhou and Li (2011) used nonparametric and semiparametric
regression and Lin et al. (2007) using parametric quantile regression model found
mixed support for Kuznets hypothesis. Besides that many researchers used different
models and made use of different macro variables which can influence the distri-
bution of income. Daudey and Gracia-Penalosa (2007) taking a diversion from the
previous studies, analyzed how the factor shares or rewards affect the personal
distribution of income, showed that a higher labor share is associated with a lesser
inequality. Angeles (2010) taking a new direction, used employment outside
agriculture as the main regressor to test the Kuznets hypothesis using panel data, he
does not find any support for Kuznets hypothesis. There are studies which are
mainly country specific which also show variance in results. Based on surveys from
1975 to 1998 analyzing increasing inequality in Thailand, Motonishi (2006) in case
of South Korea between 1975 and 1995 Sato et al. (2009) found limited support.
Ho-chuan et al. (2012) reassessed the rationality of the Kuznets hypothesis with the
help of alternative test strategy of Lind and Mehlum (2010). The empirical results
overwhelmingly reject the inverted U relationship. To analyze the influence of
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urbanization on expenditure inequality in Indonesia, Sagala et al. (2013) performed
panel data regression analysis in case of 33 provinces of Indonesia from 2000 to
2009. They found an inverted U relationship exists whether Gini coefficient or
Thiel’s index is used.

Bahmani-Oskoee and Gelan (2008) by data from 1957 to 2002 for US with the
help of Cointegration and Error Correction Modeling techniques found that in
short-run economic growth worsens income inequality and in long run it leads to
reduction in income inequality. Shahbaz (2010) explored the relationship consid-
ering other factors also for Pakistan with the help autoregressive distributed lag
model (ARDL) and error correction model (ECM). The results revealed that there
exist support for Kuznets curve, and when the cubic term was used for lnGDP per
capita, the results confirmed the occurrence of inverted S-shaped curve. For other
variables related to inequality measured in terms of Gini coefficient, he found that
HDI and unemployment seem to increase inequality and urbanization decrease
inequality in the long run. Similarly, literacy rate, life expectancy, and FDI showed
a worsening impact on the distribution of income. Investigating Chinese economy
from 1978 to 2011 Cheng and Wu (2014) employed ARDL technique of Pesaran
and Shin (1998) and identified an inverted relationship in terms of both Theils index
as well as Gini coefficient. They found urbanization as the main driving force
behind the relation which was captured by way of including a square term for
urbanization in the model. In a panel of 31 countries divided into lower middle,
upper middle and higher income countries covering period from 1990 to 2011,
employing General Method of Moments (GMM) Lim and Kun Sek (2014) found
only a one-way relationship between inequality and growth. It is growth that affects
inequality positively and significantly with respect to high-income countries, no
effect from the results was seen of inequality for all the groups. Regarding India, to
examine the validity of Kuznets hypothesis for Indian Economy, Sinha (2004)
investigated the relationship between inequality and per capita income during the
period 1980–81 through 1997–98. Based on the data from Ahluwalia (2000) for
interstate inequality and Rao et al. (1999) for national inequality measured in terms
of Gini coefficients, found that there exists an augmented Kuznets curve in the form
of S-shaped relationship between inequality and growth rather than U or inverted U.
In a working paper, Pal and Ghosh (2007) surveyed comprehensively about the
recent trends in the inequality in India. Though different studies carried out on basis
of NSSO data revealed a mixed evidence about the aggregate and regional trends in
inequality, but after careful analysis they came to the conclusion that after economic
liberalization in the 1990s, there seems evidence regarding the increase in
inequality (horizontal as well a vertical) as well as persistent poverty.

In order to investigate how financial development and financial reforms affects
inequality measured in terms of Gini coefficient, Ang (2010) using time series data
for India estimated that underdevelopment of the financial system results in higher
income inequality. Taking the same stand like Ang (2010), from a different per-
spective Tiwari et al. (2013) investigated, how financial development and its square
term capture the inverted relationship in India and its effects on rural–urban
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inequality. They used ARDL approach for the annual data from 1965 to 2008. The
study revealed that financial development, economic growth, and inflation have a
negative and highly significant bearing on rural–urban inequality, meaning that
these factors aggravate rural–urban income inequality. In the short-run output
growth and inflation lower rural–urban income inequality and trade openness
increases it. A brief and careful review of relevant literature and analysis of
empirical studies shows that there does not exist any clear evidence; one can put
forward to get a perfect support for the inverted-U hypothesis. What we have seen
is that empirical findings vary a lot from study to study. As our study will mainly
focus India, we have seen a dearth in terms of time series analysis of the rela-
tionship between inequality and its various determinants.

3.5 Methodology and Model Specification

3.5.1 Variables Description

3.5.1.1 Trade Openness (TO)

It is simply computed as the ratio of the sum of total exports and imports, to the
gross domestic product of a country. There is a straight positive connection between
trade liberalization and trade openness. The reforms of the 1990s in India laid down
also different procedures to increase the domestic economy’s integration with the
rest of the world and make a roadway towards competition instead of protection.
Though from the beginning, the process of liberalization came under criticism from
different thinkers and researchers, according to whom it was not the right time for
the country to adopt such a regime in the backdrop of the low living standard of
more than half of population. Before focusing on local studies, it is better to
understand the framework that the economic theory builds in order to analyze how
trade affects the country’s income distribution. From the very basic theory, an
increase in international trade increases the relative share of abundant factor
(Stolper and Samuelson 1941). From this perspective, one can hope that India being
a labor-abundant country, trade liberalization must have led to increase in the wages
especially of unskilled labor, so a decrease in wage inequality might have happened
in the context of the theory. Bensidoun et al. (2005) found that trade has a negative
effect on poor because most exporting firms use educated labor. In case of India
Kumar and Mishra (2008) while analyzing the impact of 1991s trade liberalization
on the industry wage structure found that it has a positive bearing on the relative
incomes of the unskilled labor. On the basis of their findings, they came to the
conclusion that trade liberalization has led to a decline in wage inequality.

The interest in analyzing the effects of trade liberalization got further momentum
when some studies found that income inequality in 90s has increased especially
during 1994 and 2000. Krishna and Sethupathy (2011) using Thiel’s index with
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respect to different states of India found that both tariff and nontariff measures of
protection were uncorrelated with income inequality. According to them, though
trade can have a positive impact on income distribution and abundant factor can
receive an increasing share but certain factors may come in the way that can disturb
this process. As different regions vary in terms of development levels, so there can
exist differences in terms of access to trade, which can give way to increase in
regional inequalities. Also as in the case of developing economies, there exists a
restricted mobility in factors of production, that in turn can create allocative inef-
ficiency. Thus the benefit of trade, in that case, cannot be harmonized. There may
also exist economies of scale which can lead to the problem of agglomeration and
fruits of economic progress in such case can get concentrated within some narrow
area and other regions may fall back to keep track with developing regions in such
instance. Such type of examples can be clearly noticed in the context of India where
some states enjoy a kind of hegemony in terms of the industrial base and all other
states with differences are lagging behind. To comment further on the issue of trade
liberalization and its influence, better is to keep in mind what Baghwati and
Srinivasan (2002, p. 7) have said about the issue;

While freer trade, or “openness” in trade, is now widely regarded as economically benign,
in the sense that it increases the size of the pie, the recent anti-globalization critics have
suggested that it is socially malign on several dimensions, among them the question of
poverty. Their contention is that trade accentuates not ameliorates, deepens not diminishes,
poverty in both the rich and the poor countries the theoretical and empirical analysis of the
impact of the freer trade on poverty in the rich and in the poor countries is not symmetric, of
course.

So to serve the purpose we will also include it as a control variable in order to
analyze its impact with respect to the national inequality level. As an explanatory
variable, it is first better to look how its dimension has changed over the period of
time and at what pace it has moved. For that, it is better to look it in Fig. 3.2, as can
be visualized almost up to 1990 the process was almost static, with the reforms a
dynamic change occurred which over the period of time has moved at an accel-
erated speed supported by the policies of ease followed by the government from
time to time.

3.5.1.2 Consumer Price Index (CPI)

Prices play a vibrant role in shaping the structure and process of the dynamism of
the economy. One of the important objectives of the monetary policy of any country
is the stability of prices and accordingly, policies from time to time are designed to
check their diversion from the viable path. Prices act as a conditioning variable to
transform nominal incomes into a particular utility or welfare level. So any
movement in them can affect the welfare of households positively or negatively
given the income level of households. In another way, they show the real value of
the money income of a person theoretically defined as purchasing power. One
limitation in case of prices as a better indicator of the welfare level of the
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individuals is because of the differences that exist in terms of the differing pattern of
expenditure of households (Oosthuizen 2007). In what way prices exert their
influence on the income inequality, there are both positive as well as negative
findings revealed by the past research. Studies by Datt and Ravallion (1998),
Ferreira et al. (2007), Litchfield (2001), Blejer and Guearero (1990) showed that
higher inflation worsens the income distribution by lowering the relative share of
income held by the poor. Walsh and Yu (2012) analyzing the impact of inflation
both food and nonfood, found that higher nonfood inflation is associated with
worsening of income inequality at world level and individually for China and India
also. According to him the logic behind this result is that individual household’s
income can benefit from higher prices only for goods and services they produce,
and there is no individual likely to be producer of a sufficiently big share of nonfood
items. Looking towards Fig. 3.3, one can easily derive the conclusion that from the
start there exists rising trend in prices, though the speed of trend increases clearly
after the reforms as preference shifted from government restricted model to the
open market one. Ravallion (2000) while analyzing the relationship between food
prices, poverty, and wages in India found that food prices do not appear to have an
independent effect on rural wages. From his findings, he concluded that initially
food prices can hit rural households, but in long run, due to increase in rural
productivity the negative effect can be mitigated and also the effect of higher prices
will be neutral in situations where a perfect adjustment in wages takes place with
respect to the price increase. But there are studies that suggest that wages may not
fully adjust to higher food prices. Thus poor will suffer more as food has a greater
share in their consumption basket (Walsh and Yu 2012).

The conventional economic theory exposes several links through which
increasing prices can have an adverse effect on the income or welfare of the people.
Among one of them is the reducing ability to borrow of the poor households, so due
to inflation they will fail to continue the consumption at previous levels which can
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in broad terms accentuate the problem of inequality. Another is the saving link;
with inflation the savings of individuals with low incomes may see a decline. Thus,
they in no way can make productive investments, broadening the disparity between
them and those at the top level of income. With respect to India, this study will try
to investigate whether any such relationship between inflation and income distri-
bution exists or not.

3.5.1.3 Government Expenditure (GEXP)

Throughout history, the effective working of the economy has mostly rested on the
well-functioning of the institutions present within the national territorial boundaries.
Almost all the economies which are viewed as market economies, one can easily
visualize that in no way the design of the policies catering to the needs and the
welfare of the society rests perfectly on the public institutions working side by side
with the private Diasporas. However, with respect to the importance of public body,
there developed a lot of differences among the scholars from time to time. Looking
from the mainstream economics dimension, one can expect a less relevance to a
government institution to be involved in the economic activity, and it looks great to
restrict its influence within some narrow matters mostly peace and security. It was
within this context Washington Consensus of 1989 came to the forefront though the
emphasis on it does not come from thin air. There exist some shortcomings or cons
within the government sector one can easily spot. But a clear analysis, taking the ills
of free market into consideration, there exists a large empty space with respect to
those dimensions which has a direct bearing on the living standards of people,
giving ample room for the government sector to interfere in the economic policy
designing for a country. Not pulling the stretches more, better is to look deep within
the existing economic research which broadly has investigated the impact and
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influences that government spending or more exactly the fiscal policy can exert
within the space of income distribution.

Chu et al. (2000) found that income distribution before tax is less unequal in
developing countries than developed ones, but they have failed to use the revenue
generated from taxes to reduce the inequality levels properly. In a cross-country
study Mello and Tlongson (2003) came to the conclusion that more unequal
societies do spend less on redistribution; and also the results showed that periods of
sustained growth are associated with reductions in poverty but no guarantee that
this will make improvements in income distribution. Fiscal policies have been
significant in bringing down income inequality in advanced countries, but a decline
was visualized since the reforms of mid-1990s (Bastagli et al. 2012). To see the
influence of communist regime Bandelj and Mahutga (2010) while analyzing
Central and Eastern Europe came with the findings that income inequality has
increased after the fall of communist regime in these countries. According to them
the main forces which shaped the unequal distribution include expansion of the
private sector, shrinkage in redistribution, and most importantly the injection of
foreign investment in the domestic market.

As the main aim of social programs is to shift the national pie towards the
bottom sections of the population, Salloti and Trecroci (2013) found that govern-
ment spending improves the income distribution and in the reverse fiscal consoli-
dation deteriorates it. There exist different links through which government
expenditure can affect the distribution. Among them, the important ones are health
expenditure and spending on education which have much to do with the welfare of
the poor sections. Without the presence of public sector in those areas, a significant
disturbance will occur because private sector in no way is going to do well in
providing these necessary goods at an affordable price. Much of the research shows
that health expenditure and spending on education improves the distribution of
income in the long run. Almost much of the differences in the wage incomes are
because of the differences in the skills that to a great degree depends on the level
and quality of education. Indeed due to large disparities in the income levels, much
of the poor strata will fail to achieve good skills as demanded by the labor market. It
is in such situation there exists a dire need for the government intervention to have a
large proportion of the revenue to spend on the basic services which otherwise can
distort the social structure if market intervenes. It in no way means that government
expenditure in all would guarantee the increase in the welfare levels, there are
models which from time to time have come on the screen and have put a red mark
on the work of public authority. One among them is the breeding corruption, which
overall has a negative impact on the distribution of income. The biggest fault in
such case is that on welfare basis more disparity will be created by creating
unearned riches for the bureaucratic class.

In this study, due to methodological concerns, total government expenditure
variable (GEXP) instead of government final consumption expenditure was used.
The difference between them is that the total government expenditure variable
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involves the later (government final consumption expenditure) and also it includes
the expenditure that increases the assets of the state. So total government spending
is the mixture of social spending as well as investment expenditure. From Fig. 3.4,
one can easily identify the effect of the reforms of the 1990s in the form of the
decline in the total expenditure though for a short time. But it can be seen that the
growth before the reforms became stagnant after the reform period. After the great
recession of the 2007 new thinking has developed which has once again provided
the room for the government intervention. But because of the rising deficits more
emphasis are put on the fiscal consolidation in case of India. Assuming government
spending as a positive factor to improve the distribution of income, this paper tries
to explore the dynamics of this relationship.

3.6 Model Specification

This work aims to investigate the Kuznets Hypothesis in the case of India empir-
ically. There are many techniques in econometric literature to analyze the long-run
relationship among various macroeconomic factors of interest empirically. For
bivariate analysis, Engle-Granger (1987), and Fully Modified Ordinary Least
Square (FOMLS) (Hansen and Phillips 1990) methods are noticeable. While for
multivariate cointegration, Johansen (1988); Johansen and Juselius (1990); and
Johansen’s (1995) are common. All of the above techniques require that all e same
order of integration. If the order of integration among variables is different, it will
create inefficiency and hence affecting the predictive powers (Kim et al. 2011;
Perron 1989, 1997). Autoregressive Distributive Lag Model (ARDL) or ARDL
bounds test developed by Pesaran et al. (2001) approach to cointegration overcomes
major limitation of the above procedures along with some additional improvements
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(see for the details Nain and Kamaiah 2012; Ahmad et al. 2014; Nain et al. 2017;
among others) that has been used in this study. As time series data is used in this
study, it is important to check for stationarity of variables before running the
causality tests. The ARDL bounds test assumes that the variables should be I(0) or I
(1). So, before applying this test, we determine the order of integration of all
variables so as to ensure none of them is I(2) by using the unit root tests. In this
study we have used conventional Augmented Dickey–Fuller (ADF) tests, the
Phillips-Perron test following Phillips and Perron (1988) and KPSS, The ARDL
model used in this study is expressed as follows:

DLGINIt ¼ C0 þ d1LGINIt�1 þ d2LRGDPCt�1 þ d3LCPIt�1 þ d4LGEXPt�1

þ d5LTOt�1 þ
Xp

i�1

/iDLGINIt�i þ
Xq

j�1

xjDLRGDPCt�j þ
Xq

l�1

uiDLCPIt�l

þ
Xq

m�1

cmDLGEXPt�m þ
Xq

p�1

gpDLTOt�p þ et

ð3:1Þ

where di are the long-run multipliers, c0 is the drift and et are the white noise errors.
The first step in the ARDL bounds testing approach is to estimate Eq. (3.1) by
ordinary least squares (OLS) to test for the existence of a long-run relationship
among the variables. To examine the presence of long-run association among
variables, the below hypothesis is tested based upon F-test given by Pesaran et al.
(2001). This test is simply a hypothesis of no cointegration against the existence of
cointegration among the variables.

HN : d1 ¼ d2 ¼ d3 ¼ d4 ¼ d5 ¼ 0

i.e., there is no cointegration among the variables, against the alternative,

HA : d1 6¼ d2 6¼ d3 6¼ d4 6¼ d5 6¼ 0

i.e., there is cointegration among the variables.
In the second step, once cointegration is established the conditional ARDL

ðp; q1; q2; q3; q4; . . .qkÞ long-run model for GINIt can be estimated as:

LGINIt ¼ c0 þ
Xp

i�1

d1LGINIt�i

Xq1

i�0

d2LRGDPCt�1 þ
Xq2

i�0

d2LCPIt�i

þ
Xq2

i�0

d4LGEXPt�i þ
Xq4

i�0

d5LTOt�i þ et

ð3:2Þ

The above specification is also based on the assumption that the error terms are
serially uncorrelated for given specification. Therefore, it is imperative that the lag
order (p) of the underlying process is selected appropriately. The orders of variables
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in the ARDL ðp; q1; q2; q3; q4; . . .qkÞ model are selected using different information
criteria widely used in the literature like Akaike Information Criteria (AIC),
Schwarz Bayesian Criterion (SBC), etc.

In the final step, short-run dynamic parameters are estimated by an error cor-
rection model associated with the long-run estimates. The specification runs as:

DLGINIt ¼ lþ
Xl

t�1

/1DLGINIt�i

XM

t�1

x2DLRGDPCt�1 þ
XM

l�1

u1LCPIt�1

þ
Xq

m�1

cmLGEXPt�m þ
Xq

r�1

grLTOt�r þ fecmt�1 þ et

ð3:3Þ

Here /;x;u; c; and g are the short-run dynamic coefficients of the model’s
convergence to equilibrium and f is the speed of adjustment. Besides, various
diagnostic tests are used to ascertain the efficiency, unbiasedness, and stability of
the estimates.

In the present study, for the inequality index we will wholly rely on the dataset
from UTIP-UNIDO, which contains a time series account of the augmented Gini
coefficient created by the Galbraith and Kum (2005) for a number of countries. The
inequality measure available exists under the name of Estimated Household Income
Inequality (EHII) for a time period from 1963 to 2007. Revealing the merits of the
index Galbraith et al. (2014) notes that the measure is a useful alternative to other
available inequality measures from different studies; it is more steady than the
collations of the World Bank and WIDER. They concluded that EHII works fine in
analyzing the trend of inequality and is near to the “survey based measures as an
estimate of the gross income inequality”. The only demerit according to them is that
it does not capture fluctuations in capital mainly a problem in the US case. In our
study, we will take EHII as Gini coefficient.

Besides that, to measure the robustness of the results to be derived from using
EHII, we will use income share of top 1% as an alternate index for inequality, data
for it is taken from the data set compiled by Piketty et al. available at the World Top
Income Database for a period from 1973 to 1999. The list of independent variables
include real per capita GDP and its Square term to capture the inverted U rela-
tionship, consumer price index to capture the effect of increase in prices as wit-
nessed in case of India, General Government Total Expenditure to see the influence
of government interference in the economy and Trade openness to measure the
effect of globalization which received heavy criticism from different corners. The
data for real GDP per capita with $ as a unit of measurement (RGDPC) and Trade
openness as a share of GDP has been taken from Heston et al. Pen World
Table Version 7.1 (2012). The data from that is accepted as a reliable source
throughout the world. It gives due consideration to the difference existing between
countries with respect to purchasing power parity (PPP) to measure the real GDP
per capita (RGDPC). For consumer price index (CPI), annual series data with the
base year 2005 has been taken from World Bank. With respect to Total Government
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expenditure as a share of GDP, we have totally relied upon International Monetary
Fund which collects statistics on the total expenditure of the general government
available within country-specific data collecting bodies. The study utilizes annual
time series data from 1963 to 2007 for the variables Gini Coefficients, real GDP Per
Capita, consumer price index, trade openness and general government total
expenditure. But for the variable share of gross domestic product by top 1% of
population data is taken from 1973 to 1998. Notations of the variables used in the
study hereafter are as follows:

• LGINI and LTOP are the measures of inequality in the model A and B
respectively.

• LRGDPC is the natural log of real gross domestic product per capita.
• LRGDPSQ is the natural log of the square of the real gross domestic product.
• LCPI is the natural log of the combined consumer price index.
• LGEXP is the natural log of total government expenditure.
• LTO is the natural log of the ratio of exports and imports as the share of gross

domestic product and taken as a measure of trade openness.

3.7 Empirical Analysis

To assess the stationarity of the variables, we have used three alternative unit root
tests viz, ADF (Augmented Dickey–Fuller), PP (Phillips–Perron), and KPSS
(Kwiatkowski–Phillips–Schmidt–Shin). The results of the unit root tests are shown
in Table 3.1. This is to confirm that no variable is integrated of order I(2). In case
some variable is I(2), ARDL is inappropriate due to invalid calculated F-statistics
(Ouattara 2004).

3.7.1 Model A

The testing procedure of the ARDL involves three stages. The first step involves the
selection of lag order on the basis of different criteria for the selection of lag order
because the value of F-statistic is very much sensitive to lag order. So lag order 4 is
chosen considering lowest value of the AIC and SBC as shown in Table 3.2.

First, we took LGINI as dependent variable with LRGDPC, LGEXP as inde-
pendent variables and imposed 3, 2, 2 lags, respectively, and found evidence of
cointegration on the basis of calculated F-statistic of 4.959, greater than the critical
level of the upper bound [see Pesaran et al. 2001 (Table CI (iii), case (III), with 3.79
I(0) and 4.85 I(1) at 0.05 level of sig.)]. The next step is to estimate parameters of
the model and check for various diagnostic tests needed for a good model. Looking
at Table 3.3 for diagnostic tests shows that the results are free from the problem of
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Table 3.1 Unit root tests result

Variables ADF PP KPSS

Level First
difference

Level First
difference

Level First
difference

LGINI -1.972 −5.722* −1.975 −5.733* 0.525 0.162

(0.297) (0.000) (0.296) (0.000) (0.463) (0.463)

LRGDPC 3.132 −5.573* 5.989 −5.584* 0.848 0.688

(1.000) (0.000) (1.000) (0.000) (0.463) (0.463)

LTO 2.161 −4.762* 1.770 −4.740* 0.711 0.605

(0.999) (−0.000) (0.999) (0.000) (0.463) (0.463)

LGEXP −1.002 −5.891* −1.015 −5.885* 0.763 0.146

(0.744) (0.000) (0.739) (0.000) (0.463) (0.463)

LCPI −0.718 −5.289* −1.000 −4.565* 0.839 0.160

(0.830) (−0.000) (0.744) (0.000) (0.463) (0.463)

LTOP −1.713 −6.451* −1.763 −6.415* 0.179 0.174

(0.416) (0.000) (0.391) (0.000) (0.463) (0.463)

Notes (i) The values in the parenthesis are P-values for ADF and PP, while for KPSS they are
critical values at 5% level of significance
(ii) *indicates significant at 1% level of significance

Table 3.2 Lag order selection criteria for model A

Order of lags AIC SBC

1 136.6 131.32

2 130.12 120.56

3 123.6 109.9

4 121.08* 103.2*

*indicates optimal lag selection

Table 3.3 Diagnostic tests for ARDL model with variables LGINI, LGDP, LEXP

Test statistics LM version F version

A:Serial correlation CHSQ(1) = 0.6050E−5[0.998] F(1, 30) = 0.4537E−5[0.998]

B:Functional form CHSQ(1) = 0.079178[0.778] F(1, 30) = 0.059501[0.809]

C:Normality CHSQ(2) = 0.10692[0.948] Not applicable

D:Heteroscedasticity CHSQ(1) = 0.033951[0.854] F(1, 38) = 0.032281[0.858]

Note A:Lagrange multiplier test of residual serial correlation
B:Ramsey’s RESET test using the square of the fitted values
C:Based on a test of skewness and kurtosis of residuals
D:Based on the regression of squared residuals on squared fitted values
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heteroscedasticity and serial correlation. The functional form is correct and the
assumption of normality also gets satisfied.

Moreover the cumulative sum (CUSUM) and cumulative sum of squares
(CUSUMsq) tests are also done (Fig. 3.5). These figures show that CUSUM and
CUSUM square statistics are within 5% confidence interval bands which indicate
the stability of estimates.

3.7.2 Long-Run and Short-Run Coefficients for Model A

The estimated long-run coefficients using the ARDL approach are reported in
Table 3.4. The results indicate that RGDPC is associated positively and is statis-
tically highly significant with income inequality. The coefficient of government
expenditure is statistically significant at 5% level with a negative sign indicating
that the increase in government expenditure results in the reduction of income
inequality. Thus, we can say that with the increase in the level of development in
terms of GDP Per Capita there is an increase in the inequality in the long run.

With respect to short run, the estimates show a change in sign and significance at
levels. At lag 1 and 2 the coefficient of LRGDP per capita shows a significant
negative relationship, means that in a short run increase in lagged GDP per capita is
followed by decrease in inequality. So based on short run and long-run estimates
following Bahmani-Oskoee and Gelan (2008), we may conclude that in the
beginning with the increase in the level of development there is a decrease in
inequality, but over the period of time inequality starts to increase with the increase
in the level of development. So that means there is a U-shaped relationship instead
of Kuznets inverted U. In case of Govt. expenditure, the results show a significant
lagged positive effect on inequality, opposite to the long-run estimates. The sign of
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Fig. 3.5 Plot of cumulative sum and square of recursive residuals for model A
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ECM term being negative with a high level of significance provides the additional
proof of stable long-run relationship (Banerjee et al. 1998; Shahbaz 2010). From
Table 3.4 it is clear that the coefficient of ECMt-1 is equal to −0.261 and statis-
tically significant at 1% level of significance. There by implying that the deviance
from short run is corrected by 26.05% over each year in long run.

To fully capture Kuznets inverted U we will make use of Square of GDP per
capita like previous researches (Table 3.5). Accordingly, we found that for both
GDP per capita and its square estimates are insignificant. However, for govt.
expenditure coefficient is once again negative and significant. The insertion of Sq.
term for GDP per capita affects its significance, but the sign remains same.

Besides that, we tried to use variables like price level and trade openness as
control variables as revealed from the literature to analyze how they affect income
inequality in case of India. First using only price level with the GDP per capita and
govt. expenditure, we find that there exists cointegration among these three vari-
ables having lag order (3 2 2 1) respectively with F-statistic equal to 4.42 F(4, 27)
which is greater than the upper bound as given in Pesaran et al. (2001) at 5% level
of significance [Table CI (iii), case (III), with 3.23 I(0) and 4.35 I(1), for K = 4 at
0.05 level of sig. Pesaran et al. (2001)]. Also, diagnostic tests were found satis-
factory. The long-run estimates as in Table 3.6 show that price level is positively
related to inequality and accordingly expenditure has a same negative effect on it as

Table 3.5 Long run estimate for model with square of GDP per capita

Regressor Coefficient Standard error T-ratio[prob]

LRGDPC 1.177 1.695 0.694[0.493]

LRGDPSQ −0.068 0.116 −0.590[0.560]

LGEXP −0.143 0.067 −2.129[0.042]**

C −0.537 6.042 −0.089[0.930]

Note *, **, *** used for 1%, 5% and 10% level of significance respectively

Table 3.4 Long- and short-run estimates for model with variables LGINI, LEXP, LGDP

Regressor Coefficient Standard error T-ratio[prob]

Long run estimates

LRGDPC 0.137 0.043 3.202[0.003]*

LGEXP −0.092 0.040 −2.313[0.028]**

C 3.240 0.201 16.183[0.000]*

Short-run estimates (ECM model)

dLRGDPC −0.023 0.048 −0.489[0.628]

dLRGDPC1 −0.127 0.051 −2.465[0.019]**

dLRGDPC2 −0.101 0.051 −2.015[0.052]***

dLGEXP −0.015 0.021 −0.691[0.494]

dLGEXP1 0.061 0.023 2.677[0.011]**

ecm(−1) −0.261 0.075 3.168[0.003]*

Note *, **, *** used for 1%, 5% and 10% level of significance respectively
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was noticed earlier. But in this case, both sign, as well as the significance of GDP
per capita, has changed may be due to high multicollinearity with the CPI.

Taking trade openness (TO) also as the independent variable, we got F-statistic
4.16 with the lag order of 3,2,1,2,1 for LGini, LRGDPC, LCPI, LGEXP, and TO,
respectively, which is greater than upper bound value of Pesaran et al. (2001),
(Table CI(iii), case (III), with 2.86 I(0) and 4.01 I(1) at 0.05 level of sig.), thus
confirms presence of cointegration. The results in Table 3.7 show the diagnostic
tests for the model, all tests are satisfactory.

The estimated long-run coefficients using the ARDL approach are reported in
Table 3.8. The results indicate that RGDPC is associated negatively but statistically
insignificant with income inequality. The results also reveal that the consumer price
index (CPI) is associated positively and significantly at 2% level of significance
with income inequality. In other words, we can say that a rise in CPI leads to higher
income inequality. The coefficient of government expenditure is statistically sig-
nificant with a negative sign indicating that the increase in government expenditure
results in the reduction of income inequality. The coefficient of trade openness is
negative thereby implying that as the country approach more and more toward free

Table 3.6 Long- and short-run estimates for model including variable CPI

Regressor Coefficient Standard error T-ratio[prob]

Long run estimates

LRGDPC −0.062 0.054 −1.149[0.259]

LCPI 0.079 0.029 2.712[0.011]**

LGEXP −0.142 0.046 −3.058[0.004]*

C 4.522 0.366 12.339[0.000]*

Short-run estimates (ECM model)

dLRGDPC −0.018 0.016 −1.173[0.249]

dLCPI 0.024 0.009 2.590[0.014]**

dLGEXP −0.029 0.022 −1.350[0.186

dLGEXP1 0.072 0.023 3.074[0.004]*

ecm(−1) −0.300 0.080 −3.728[0.001]*

Note *, **, *** used for 1%, 5% and 10% level of significance respectively

Table 3.7 Diagnostic tests for ARDL model including CPI and TO besides other variables

Test statistics LM version F version

A:Serial correlation CHSQ(1) = 0.037[0.847] F(1, 31) = 0.029[0.866]

B:Functional form CHSQ(1) = 0.059[0.807] F(1, 31) = 0.046[0.831]

C:Normality CHSQ(2) = 0.352[0.838] Not applicable

D:Heteroscedasticity CHSQ(1) = 0.702[0.402] F(1, 38) = 0.679[0.415]

A:Lagrange multiplier test of residual serial correlation
B:Ramsey’s RESET test using the square of the fitted values
C:Based on a test of skewness and kurtosis of residuals
D:Based on the regression of squared residuals on squared fitted values
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trade, income inequality tends to decline. Looking at the coefficients, the impact of
government expenditure on income inequality is highest followed by real GDP per
capita and trade openness with Consumer price index having an adverse impact.

After the investigation of long-run relationship among the variables, the sub-
sequent stage is to obtain the short-run dynamics of these variables. The results are
presented in Table 3.8. An ECM (Error Correction Model) has two important parts.
First, estimated short-run coefficients and the second one, error correction term
(ECT) which provides the feedback or the speed of adjustment from short-run to
long-run equilibrium. From Table 3.8, it is clear that the coefficient of ECMt-1 is
equal to −0.301 and statistically significant at 1% level of significance. It thus
implies that the aberration from short run is corrected by 30.181% over each year in
the long run.

The short-run results also point that inequality decreases with increase in real
GDP per capita, but the coefficient is statistically insignificant. The coefficient of
CPI is positive and statistically significant, there by implying that increase in CPI
inflation leads to worsening of income distribution. Similarly, the coefficient of
government expenditure is negatively associated but statistically insignificant with
income inequality there by indicating that increase in government expenditure leads
to better and fair distribution of income. But its lag has a worsening impact. Finally,
Trade openness shows the income inequality declining impact with statistically
significant at 1% level.

Figure 3.6 shows the CUSUM and CUSUMsq figures indicating the stability of
parameters.

Table 3.8 Long- and short-run Est. ARDL model including CPI and TO besides other variables

Regressor Coefficient Standard error T-ratio[prob]

Long run estimates

LRGDPC 0.033 0.085 0.385[0.703]

LCPI 0.084 0.032 2.625[0.013]**

LGEXP −0.157 0.06 2.618[0.013]**

LTO −0.023 0.053 −0.42942[0.670]

CON 4.404 0.452 9.750[0.00]*

Short-run estimates (ECM model)

dLRGDPC −0.009 0.026 −0.387[0.701]

dLCPI 0.025 0.01 2.514[0.017]**

dLGEXP −0.034 0.025 −1.380[0.177]

dLGEXP1 0.074 0.024 3.057[0.004]*

dLTO −0.007 0.016 −0.429[0.671]

ecm(−1) −0.302 0.081 −3.702[0.001]*

Note *, **, *** used for 1%, 5% and 10% level of significance respectively
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3.7.3 Model B

The study uses an alternative approach to assess whether growth is pro-poor or
anti-poor in the similar fashion. That is incorporated by using another model with
different specification than the model used above. In this model the share of income
of top 1% of population is taken as an index of inequality with the same set of
independent and control variables as in model A. The reason behind this is that, if
the increase in GDP results in decrease of the above share then, we can infer that the
growth is pro-poor in nature. In other words, we can say that society moves towards
the fair and equitable distribution of income. The econometric methodology used
for the estimation of model B is same as model A, i.e., ARDL approach of coin-
tegration. First, we checked the order of integration of logarithmic share of top 1%
(hereafter LTOP) by using three alternative unit root tests with results stated in
Table 3.1. The results reveal that the variable is stationary at first difference.

Lag order 2 is selected on the basis of the lowest value of the AIC and SBC as
shown in Table 3.9. When 2 lags are involved, there is a solid indication for
cointegration as the F-statistic is 4.197 larger than the critical value of bound [see,
Pesaran et al. 2001, at 5% level of significance (Table 4(A))]. The estimates for the
ARDL model pass all the diagnostic checks as shown in Table 3.10. The CUSUM
and CUSUMsq tests are also showed in Fig. 3.7.

The estimated long-run coefficients using the ARDL approach are stated in
Table 3.11. The results specify that RGDPC is associated negatively but statisti-
cally insignificant with the share of GDP of top one percent of the population which
is taken as a measure of inequality. That implies growth in GDP increases the share
of rest of the population in a society more than the share of the top one percent of
the population. In other words, we can say that there is a reduction in the income
inequality. The coefficient consumer price index (CPI) is positive but insignificant,

Fig. 3.6 Plot of cumulative sum and cumulative sum of square of recursive residuals

Table 3.9 Lag length selection criteria for model with top 1% as inequality measure

Order of lags AIC SBC

1 10.76 4.67

2 9.03* 2.5*

*indicates optimal lag selection
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Fig. 3.7 Plot of cumulative sum and square of recursive residuals for model B

Table 3.10 Diagnostic tests for model with top 1% as inequality measure

Test statistics LM version F version

A:Serial correlation CHSQ(1) = 2.296[0.130] F(1,18) = 1.820[0.194]

B:Functional form CHSQ(1) = 3.578[0.059] F(1,18) = 3.007[0.100]

C:Normality CHSQ(2) = 2.086[0.352] Not applicable

D:Heteroscedasticity CHSQ(1) = 1.338[0.247] F(1,23) = 1.300[0.266]

A:Lagrange multiplier test of residual serial correlation
B:Ramsey’s RESET test using the square of the fitted values
C:Based on a test of skewness and kurtosis of residuals
D:Based on the regression of squared residuals on squared fitted values

Table 3.11 Long- and short-run estimates for model with top 1% as an inequality measure

Regressor Coefficient Standard error T-ratio[prob]

Long run estimates

LRGDPC −2.924 2.508 −1.166[0.258]

LCPI 1.048 0.614 1.705[0.104]

LTO 0.166 1.061 0.156[0.878]

LGEXP 0.203 0.980 0.207[0.838]

CON 18.549 15.876 1.168[0.257]

Short run estimates (ECM model)

dLRGDPC −1.186 0.910 −1.303[0.208]

dLCPI 0.425 0.204 0.086[0.051]***

dLTO 0.067 0.436 0.1540[0.879]

dLGEXP 0.082 0.399 0.206[0.839]

ecm(−1) −0.405 0.168 −2.40[0.026]**

Note *, **, *** used for 1%, 5% and 10% level of significance respectively
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thereby, implying that increase in CPI gives rise to income inequality. The coef-
ficient of trade openness is positive but insignificant thereby implying that as the
country approaches more and more toward free trade, income inequality tends to
worsen. In other words, we can say that trade openness is pro- rich in nature. The
estimate of government expenditure is also positive and statistically insignificant,
thereby, implying that the increase in government expenditure gives rise to an
in-egalitarian society or increase in government expenditure increase the share of
GDP by top one percent more than that of the rest of the population which in turn
ends with the worsening of inequality.

From Table 3.11, it is clear that the coefficient of ECMt-1 is equal to -0.406 and
statistically significant, thereby implying that any aberration from the equilibrium is
corrected by 40.55% over each year. The short-run dynamics results show that the
share of top one percent of population decreases with increase in real GDP per
capita, but the coefficient is insignificant. The coefficient of CPI shows that increase
in inflation leads to increase in the share of top one percent and reduction in the
share of the rest. Thus, we can say that increase in the CPI leads to the deterioration
of income distribution. The coefficient of trade openness is positive but insignifi-
cant, implying that the liberalization of trade reduces the share of rest of the
population in GDP whereas; it increases the share of top one percent of population.
Thus openness of the trade is somewhat pro-rich in nature. Finally, the coefficient of
government expenditure is also positive and insignificant thereby affecting the
income inequality in the same way as CPI and trade openness.

3.8 Conclusion

Remaining as the most inconclusive relationship, Kuznets Inverted-U Hypothesis
has been an important topic in development economics, especially the economics of
income distribution since its inception. Though the hypothesis faced both criticism
and acceptance as deduced from the past research, there were researchers who, with
their empirical finding totally designated this relationship as a mess. However, a
deep look at the literature reveals its importance; it served as the guide for future
research. Kuznets was almost the first academician who showed a deep concern to
study the change in pattern and process that will happen because of change in the
national product. The angle he used to analyze the sectoral transformation of the
economy is all alive debated and discussed to date. Admitting the importance of
Kuznets’ hypothesis, Piketty says that, it was the first theory of this sort to rely on a
formidable statistical apparatus. According to him, Kuznets’ work was the first
high-powered effort to capture inequality in concrete terms to give a forceful push
to the subject of income distribution.

To push Kuznets hypothesis forward a remarkable contribution came from
Ahluwalia (1976), who not only studied the effect of GDP per capita on income
distribution, but also made deep analysis to investigate the influence of other forces
like share of agriculture, education levels, etc., and after that study a cluster of
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research flowed mostly based on the cross section data. After the compilation of
Deininger–Squire data set focus was shifted toward time series and panel analysis
using different tools of econometrics to gather deep understanding on the subject.
Besides that different types of models were developed A new wave has started after
the work of Thomas Piketty and Emmanuel Saez who, with the help of Tax data
available within the country succeeded in creating a database for many countries
which shows the income share of the top 1% of the population for a long time
period. The data on top 1% draw high attention from the world community as it
showed clear evidence regarding the rising income disparities between the top and
the bottom income group over the period of time. Studies have revealed that a
higher degree of disparity can give rise to political and social instability besides
inefficiency and decrease in standard of living.

The debate on rising inequalities has evolved in India since planning era, but
rising income inequalities gained much attention after reforms. Various studies have
shown that with high growth rates though poverty levels came down same was not
visualized in case of income inequality. There is clear evidence from the con-
sumption expenditure data and data on wage levels supporting the view that in
recent times inequalities have once again started to rise. This situation has put a red
mark on the development process, witnessed in India since the 1990s. Because of
that process of globalization has come under severe attack for creating higher
disparities. The rising inequality is a matter of deep concern especially with respect
to India was a large proportion of the population has failed to come above the
official poverty line. Negligence to the subject of the income distribution can prove
fatal for the whole country both in terms of decreasing living standard and can
hamper high growth rates witnessed after the reform period.

In order to deal with the rising inequalities, and to find solutions to stop its rising
trend, there is critical need to find the causes that can have great say in determining
the order of distribution of income. The subject of income distribution is not new,
although it was taken seriously from recent past. This study mainly analyzed the
relationship between inequality and development from the empirical point of view
over the period of time in the context of India. This study mainly focused on to
investigate the Kuznets inverted-U hypothesis. Besides GDP Per Capita, certain
control variables are found important from the investigation of past research were
also used to capture the relationship perfectly. To completely understand the
relationship cointegration approach of ARDL was used and due consideration was
given to the functional form, serial correlation, normality assumption, and
heteroscedasticity. The main empirical findings of the study are as follows:

The results indicate that RGDPC is associated positively with income inequality.
The coefficient of government with a negative sign indicated that the increase in
government expenditure results in the reduction of income inequality. Thus, we can
say that with the increase in the level of development in terms of GDP Per Capita
there is increase in the inequality in the long run.

The estimate of LCPI showed that increase in price level leads to increase in
income inequality. In the short run, the estimates show a change in sign and
significance at levels. At lag 1 and 2 the coefficient of LGDP per capita shows a
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significant negative relationship, means that in a short run increase in lagged GDP
per capita leads a decrease in the inequality. So based on short run and long-run
estimates following Bahmani-Oskoee and Gelan (2008), we may conclude that in
the beginning with the increase in level of development there is a decrease in
inequality, but over the period of time inequality starts to increase with the increase
in the level of development. So that means there is a U-shaped relationship instead
of inverted U. In case of Govt. expenditure, the results show a significant lagged
positive effect on inequality, opposite to the long-run estimates. To fully capture
Kuznets inverted U we make use of Square of GDP per capita like previous studies.
Accordingly, we found that for both GDP per capita and its square, estimates are
insignificant. However for govt. expenditure coefficient is once again negative and
significant. The inclusion of Sq. term for GDP per capita affects its significance, but
the sign remains same.

After that, we tried another model by involving price level as an additional
control variable. The long-run estimates showed that price level is positively related
with inequality, and accordingly expenditure has a same positive effect on it as was
noticed earlier. But in this case, both sign, as well as the significance of GDP per
capita, has changed may be due to high multicollinearity with the CPI. The
short-run estimates show that coefficient of price level is significant and stable.
Though the sign of GDP per capita remains same, it is again insignificant. However
once again we find that the lag of govt. expenditure shows a significant positive
relationship as was noticed earlier. Moreover, ecm(−1) is also negative with a
significant coefficient.

Moreover when we added trade openness as an additional variable in the model,
following were the main findings:

1. The coefficient of LGEXP is statistically significant with a negative sign indi-
cating that the increase in government expenditure results in the reduction of
income inequality.

2. The coefficient of LTO is negative thereby implying that as the country
approach more and more toward free trade, income inequality tends to decline.

The short-run dynamics results of the above variables are on the same lines as
mentioned above but with slight changes in the significance level. Third, the study
uses an alternative approach assessing whether growth is pro-poor or not. For this
purpose another model with different specification was used. In this model, the
income share of the top one percent of the population is taken as a measure of
inequality with the same set of regressors as in model A. The estimated long-run
coefficients using the ARDL approach indicate that LRGDPC is associated nega-
tively but statistically insignificant with the income share of top 1% of the popu-
lation. This implies that growth in GDP increases the share of the rest of the
population in a society more than the share of top 1%. In other words, we can say
that there is a reduction in the income inequality. The effect of control variables in
the model B are as follows:
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1. The coefficient of LCPI is positive but insignificant thereby implying that
increase in price level leads to increase in income inequality.

2. The coefficient of LTO is positive but insignificant thereby implying that as the
country approach more and more towards free trade, income inequality tends to
worsen.

The short-run dynamics showed that the coefficient of LRGDPC is negative but
insignificant. The coefficient of LCPI is positive and statistically significant. Thus,
we can say that increase in the CPI leads to the deterioration of income distribution.
The coefficient of LTO is positive but insignificant implying that the liberalization
of trade reduces the share of the rest of the population in GDP whereas it increases
the share of top 1%. Finally, the coefficient of LGEXP is also positive and
insignificant thereby effect the income inequality in the same way as CPI and trade
openness does.

Our results reveal that the relationship is U shaped in nature. That implies an
initial increase in GDP per capita leads to decrease in inequality, later on as the
former increases, inequality tends to increase. Among the control variables, CPI
(price level) is found to be positively related to inequality in all the models used in
this study. Government expenditure is negatively related to inequality when
Estimated Household Income Inequality (EHII) is taken as measure of inequality,
while it (Government Expenditure) is positively related to inequality when income
share of top 1% of the population is taken as a measure of inequality. A clear
picture can be drawn from this result is that government expenditure is biased
towards the upper income group. Moreover, there remained much to explore, the
true dynamics of inequality that can be taken care in the future work.
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