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Abstract

This thesis comprises three essays on important areas of income distribution: pay inequality,
labour share, and income inequality. The primary objective of this research is to enhance our
understanding of the factors influencing or the consequences associated with these three
domains. The first two essays in this thesis focus on firm-level income distribution by
investigating the determinants and impacts of pay inequality and labour share within firms. The

third essay gives attention to the determinants of income inequality at the macro-level.

The first essay investigates the relationship between CEO-employee pay inequality and
employee performance. Existing empirical studies are inconsistent about the directionality of
the effect. However, this study argues that seemingly contradictory predictions about the
linkage between pay inequality and employee performance are more complementary than
contradictory. Using a sample of Australian firms, this study estimates expected pay inequality
according to CEOs’ and employee skills, company characteristics, and the labour market.
Consistent with our expectation, our result shows that pay inequality is positively associated
with CEOs’ skills while negatively related to employee skills, employee outside opportunities
and corporate governance effectiveness. We then assess the impact of pay inequality on
employee performance. Our results show that pay inequality explained by individuals’ skills,
company characteristics, and the labour market is positively associated with employee
performance. This positive impact on employee performance declines at high levels of such
explained pay inequality. However, pay inequality unexplained by those factors has a negative
impact on employee performance. In general, this study has managerial implications for
designing compensation structures across hierarchical levels within a firm to motivate

employees and enhance their performance.

The second essay examines the drivers of labour share and its relationship with personal
income distribution. Recent decades in Australia have seen a fall in labour share and a rise in
income inequality, resulting in a growing number of empirical studies attempting to explain
these trends and their relationship. However, most studies rely heavily on country or industry
aggregate macro data and downplay the importance of firm-level data. Using panel data for
Australian listed firms between 2004 and 2019, we first examine the impact of technological
progress, product market power and labour market power on firm labour share. The results
show that the decline in Australian labour share is mainly driven by technological progress and

increasing product market power. However, labour market power does not have a significant



impact on labour share. Further analysis shows that technological progress is not a significant
driver of labour share in firms with highly skilled employees or those firms that are less capital-
intensive. Technological progress and product market power have a more considerable negative
impact on labour share in firms with a higher level of external funds. This study also examines
the impact of within-firm labour share on pay inequality between CEOs and employees. It finds
that declining labour share is a significant factor in the evolution of pay inequality. Moreover,
a 10% decline in labour share increases pay inequality by 4.19%. Additional tests show that the
significant determinants of labour share, technological progress, and product market power can
moderate the negative impact of labour share on pay inequality. We find that labour share has
a larger negative impact on pay inequality in firms with lower technological productivity and
higher product market power. Overall, this study extends the current literature by documenting
firm-level drivers of labour share in Australia, covering all sectors, and providing novel firm-

level evidence on the relationship between labour share and pay inequality.

Turning to our analysis of income distribution at the macro-level, the third essay explores
the impact of financial development on income inequality. Despite the development of the
financial system, income inequality has risen in many countries since the 1980s. This has led
to a debate about whether financial development comes at the cost of income inequality. Despite
the increasing academic focus on this subject, the income distributional impact of financial
development remains unsolved. This study argues that a country’s openness to international
trade and capital flows may affect the nexus between financial development and income
inequality. Using a panel of 71 developing and developed countries for 1994-2017, our
empirical results suggest that in an economy relatively closed to the world financial or goods
markets, growing financial development does not significantly influence income inequality.
However, if an economy is relatively open to the world financial and goods markets, inequality
within the domestic economy increases as its financial markets develop. This finding is
consistent across different econometric methods, subsamples and interaction analyses, and
distinct financial development indicators. Overall, the evidence of the pro-inequality impact of
financial development in open countries informs policymakers about the importance of

redistribution policies in countries with a higher degree of openness.
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Chapter 1

Introduction

1.1 Overview on income distribution

The distribution of income refers to the way in which the total income generated in society is
distributed among its members. One of the main questions in this subject, which has been a
central topic in political philosophy throughout history, is what constitutes a just distribution of
income. Several schools of thought have responded to this question, with answers defining just
distribution based on the well-being of the least well-off member of the society (e.g.,
egalitarianism, social contract theories (chiefly Rawls), and Marxism); emphasising
consequences (e.g., utilitarianism, Pareto Principles, and the absence of envy concept); and
addressing proportionality and individual responsibility (e.g., equity theory, desert theory, and
Robert Nozick’s theory) (Konow, 2003). Different answers to the same question make the issue
more complex and raise the question of which school of thought does my opinion align with?

More importantly, what do | think is a just income distribution?

Defining a just distribution often requires taking a step back and investigating the
underlying mechanisms and dynamics of income distribution. Once the facts are clear, the term
“Income Distribution” may also raise concerns about fairness. By considering the various
driving factors of income distribution, and its impact on society overall, one can make informed
decisions about how just income distribution should be. Therefore, the broad objective of this
thesis is to extend the current literature on the underlying factors and effects of income
distribution, which ultimately can contribute to determining what a just distribution should be,

rather than recommending a definition for a fair distribution.

Investigating the driving factors of income distribution and its consequences is important.
On one hand, examining the determinants of income distribution sheds light on the factors
contributing to income disparities in society, thereby enabling policymakers and economists to
develop targeted interventions to alter the distribution of income. On the other hand, studying

the impacts of income distribution provides insights into how income distribution can be related
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to topics such as economic growth and sustainability, poverty, and the overall welfare of
individuals and communities. As a result, understanding both the determinants and effects of
income distribution provides a strong foundation for designing an appropriate distribution of
income that leads to desired outcomes in society and for formulating a plan to achieve the

targeted income distribution.

To achieve our objective, it is crucial to clearly define the scope of the income distribution
under examination. In other words, it is important to specify the group of individuals whose
income distribution is being analysed. The study of income distribution in the field of
economics can be divided into two distinct approaches: the personal distribution of income
(PDI) and the functional distribution of income (FDI). PDI examines the distribution of income
among individuals or households while FDI focuses on the distribution of income returns
among the various factors of production. These approaches can be analysed at the firm level,
involving the distribution of income within specific organizations; and the macro level, which
examines the overall distribution of income. This thesis uses both approaches by focusing on
three scopes of the distribution of income: Pay Inequality (PDI at the firm level), Labour Share
(FDI at the firm level) and Income Inequality (PDI at the macro level) in which we contribute

to the literature by filling the gap related to either their determinants or impacts.
1.1.1 Pay inequality

Pay inequality within firms has been defined in different ways, including disparities in pay
among individuals doing the same job (horizontal pay inequality); among individuals in
different levels of an organisation (vertical pay inequality); or among all individuals in an
organisation (overall pay inequality). Most research has focused on the effects of horizontal or
overall inequality (Downes & Choi, 2014; Gupta et al., 2012). However, vertical pay inequality
—especially between chief executive officer (CEO) and rank-and-file employees — has been the
subject of debate and criticism by the popular press and regulators. The Economic Policy
Institute’s 2021 report (Bivens & Kandra, 2022) highlights that in the US from 1978 to 2021,
the compensation of top CEOs (based on a “realized” measure that counts stock awards when
vested and stock options when cashed in and ownership is taken) increased by 1460%, which
is far higher than S&P stock market growth (1,063%) and top 0.1% earnings growth (385%
between 1978 and 2020) while compensation of the typical employee rose by 18.1% from 1978
to 2021. This higher growth in top CEO compensation over typical worker compensation led
to a rising gap between CEOs and average employees. The report shows that the ratio over the
last two decades has been far higher than at any point in the 1960s, 1970s, 1980s, or early 1990s.

2



In 2021, a CEO in the US earned 399 times the average pay of a typical worker, up from 366
times in 2020, 59 times in 1989 and 20 times in 1965.

CEO-employee pay inequality is not just a problem in the US; it is a global issue. Several
studies and reports have shown an increasing pay gap between CEOs and average workers in
many countries. For example, according to a report by Business Standard (2022) (Kumar,
2021), the difference between CEO and median employee salaries in India has grown from 179
to 184 between 2019 and 2021. Additionally, Speke et al. (2022) illustrate that FTSE100
companies in the UK paid their CEOs, on average, 112 times more than the average
compensation of their employees in 2021, an increase from the 88 times ratio observed in 2020.
Recently, Kotnik and Saking (2022) performed an analysis that compared the CEO-to-average-
employee pay ratio in 11 EU countries using a sample of publicly-traded companies listed in
the S&P Europe 350 index. Their findings indicate that the pay inequality between CEQOs and
average employees varied greatly, with ratios ranging from 211 to 51. Specifically, Ireland,
France, and the UK were found to have the highest ratios at 211, 113, and 105, respectively.
Conversely, Belgium and Italy were identified as having the lowest ratios at 51 and 54,

respectively.

In response to the growing pay inequality between CEOs and employees, various
countries have implemented regulations aimed at improving corporate pay policies, promoting
transparency, and mitigating pay inequality. The Securities and Exchange Board of India
(SEBI) rule has required that publicly traded companies disclose the remuneration of their top
management vis-a-vis other employees since 2015. In a similar vein, in the US, the Dodd-
Frank Wall Street Reform and Consumer Protection Act of 2010 has imposed additional
regulations on executive compensation, such as disclosure of the CEO-worker pay ratio. Since
2017, the Pay Ratio Disclosure Rule requires most public companies listed in the US to disclose
the median annual total compensation of all employees as well as the ratio of the CEO’s total
compensation to this value. Following this, the UK’s Companies (Miscellaneous Reporting)
Regulations 2018 requires all publicly listed firms with more than 250 UK employees to publish
the ratio between their CEO’s remuneration and the median, lower quartile and upper quartile
pay of their UK employees from 2019. In addition to the pay ratio disclosure rule, in 2021, the
‘Tax Excessive CEO Pay Act’ was also introduced by the US Senate. The legislation would
impose an additional corporate tax on companies that pay their CEOs at least 50 times more
than the median pay of employees based on the CEO-to-median-worker pay ratio reported to

the Securities and Exchange Commission by public companies. According to this, the corporate
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tax rate would increase by 0.5% for those companies reporting at a ratio of 50 to 1 and grow to

a rate of 5% for those companies reporting a ratio of 500 to 1 or higher.2

The debate surrounding the introduction and implementation of these new regulations
expands the literature on the effects of CEO-employee pay inequality. In an organisational
setting, some studies show that increasing the gap between executives’ and employees’
compensation is associated with higher firm value and operating performance (e.g., Banker et
al., 2016; Faleye et al., 2006). In contrast, other studies show that high pay ratios are associated
with lower performance in Korea (Shin et al., 2015) and lower perceived investment potential
in an experiment using participants from Singapore (Kelly & Seow, 2016). A recent study by
Rouen (2020) finds that the portion of the CEO-employee pay inequality explained by
economic factors is positively related to firm performance; while the unexplained portion of the
CEO-employee pay inequality is negatively associated with firm performance. Research on the
impacts of CEO-employee pay inequality has mostly focused on its association with firm
performance and little is known about its impact on employee performance. Therefore, Chapter
2 of this thesis contributes to this area of research by exploring the relationship between CEO-

employee pay inequality and employee performance.
1.1.2 Labour share

National income is defined as the sum of all income available to the residents of a given country
in a given year that can be distributed between labour (as wages, salaries, and bonuses) and
capital (as rent, interest, and profit). Hence, the labour share and capital share are part of the
national income allocated to labour and capital, respectively. For a long time, the idea accepted
by most economists was that the labour share and capital share are quite stable in the long term,
and this stability was a fundamental feature of macroeconomic models. The stability of labour
share was one of the famous Kaldor (1961) “stylised facts” of economic growth. This stability
had a broad implication for the shape of the well-known Cobb-Douglas production function
that often characterises economic modelling. Keynes (1939, p. 48) called this empirical
constancy “one of the most surprising, yet best-established, facts in the whole range of

economic statistics”.

Over the past few decades, however, empirical studies have challenged the idea of stable
labour share and uncovered a decline in aggregate labour share in many countries for which
data were available (Dao et al., 2019; Karabarbounis & Neiman, 2014). Dao et al. (2019) show

that, in advanced economies, labour share has declined since 1980, reaching the lowest level in



the past half century (at 49.9%) just before the global financial crisis. In emerging market and
developing economies, though data are more limited, labour shares have also declined since the
early 1990s in more than half of them — especially the larger economies in this group (Fig. 1.1).
The falling labour share implies that an economy’s value added is distributed less to those who

produce the value added and more to those who own the means of production.

Figure 1.1. Evolution of the labour share of income
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Note: For advanced economies (AE) the figure shows averages weighted by nominal GDP in current US dollars.
For emerging markets and developing economies (EMDE) the figure shows year-fixed effects weighted least
squares regressions (using nominal GDP weights) that also include country-fixed effects. Year-fixed effects are
normalized to reflect the level of the labour share in 2000.

Source: Dao et al. (2019)

This steady decline in labour share leads to a growing literature on the drivers of this
downward trend and numerous potential explanations have been suggested. One set of
explanations involves technological change (Acemoglu & Restrepo, 2018; Bentolila & Saint-
Paul, 2003; Eden & Gaggl, 2018; Karabarbounis & Neiman, 2014). For example,
Karabarbounis and Neiman (2014) put forward the notion that the fall in the cost of capital
relative to labour has displaced labour and has lowered the labour share. Alongside
technological change, the rise in global integration through trade and participation in global
value chains can also lead to a decline in labour share (Elsby et al., 2013). Similarly, Bockerman
and Maliranta (2012) present evidence that exposure to international trade is related to the
labour share decline in Finland. Another stream of literature emphasises the role of product

market power in the falling labour share (Autor et al., 2020; De Loecker et al., 2020). Some



studies indicate that the rise in the US aggregate mark-up, driven by the reallocation of
economic activity toward large and high mark-up firms with lower labour share, decreases the
aggregate labour share (Bagaee & Farhi, 2020; De Loecker et al., 2020). Furthermore, some
researchers claim that decreased labour market power is a potential cause of the declining labour
share (e.g., Farber et al., 2021; Gouin-Bonenfant, 2018). Piketty (2014) stresses the role of
social norms and labour market institutions, such as unions and the real value of the minimum
wage. For example, Farber et al. (2021) document a positive correlation between state-level

labour share and state union membership rates.

In addition to studying the drivers of labour share, investigating the consequences of a
declining labour share is also important. Several studies assert that the decline in the labour
share has been accompanied by rising income inequality (e.g., Glyn, 2011; Morrisson, 2000;
Piketty, 2014). The first reason for this relationship is that, within the workforce, lower-skilled
workers have borne the brunt of the fall in labour share (Autor & Dorn, 2013; Goos et al., 2014).
Second, Wolff (2010) shows that capital ownership is typically concentrated at the top of the
income distribution. Therefore, a transfer from labour share to capital share leads to an increase
in income inequality. Few studies have investigated the relationship between labour share and
income inequality. For example, Jacobson and Occhino (2012) find that a one percentage point
decline in the US labour share raises the Gini index by 0.33 percentage points. More recent
research by Dao et al. (2017) suggests that a lower labour share is associated with higher Gini
coefficients. Similarly, Sauer et al. (2020) find that the most robust factor behind rising income
inequality is the declining labour share for 73 countries (mostly observations from advanced
OECD countries) between 1981 and 2010.

Empirical studies in this area have used datasets at different levels of aggregation. With
regard to the determinants of labour share, most studies are based on country-level data (e.g.,
Checchi & Garcia-lefialosa, 2010; Hogrefe & Kappler, 2013; Young & Lawson, 2014; Young
& Tackett, 2018) and industry-level data (e.g., Alvarez-Cuadrado et al., 2018; Elsby et al., 2013;
Hutchinson & Persyn, 2012; Pianta & Tancioni, 2008; Young & Zuleta, 2017). Turning to the
relationship between labour share and income inequality, using country-level data, a few studies
show that declining labour share is associated with rising income inequality (e.g., Dao et al.,
2017; Daudey & Garcia-Pefialosa, 2007; Jacobson & Occhino, 2012; Sauer et al., 2020). More
recently, the literature has moved towards looking at what factors are driving the changes in the
labour share at the firm level. Nevertheless, the firm-level link between labour share and pay

inequality has not received sufficient attention in the existing literature. Therefore, Chapter 3
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of this thesis contributes to this area of research by exploring the main drivers of labour share
and its relationship with income inequality at the firm level.

1.1.3 Income inequality

In 2021, the global average income per adult reached €16,700 per annum (or €1,390 per month)
(Chancel et al., 2022). This average income per adult is the amount that would be distributed to
each individual to equalise the distribution of income without altering the total output.
However, not everyone earns that amount. Many people earn much less than €1,390 while
others earn dozens of times that much. A straightforward way to reveal global income inequality
Is to analyse the share of income captured by different groups of individuals in the distribution
of income across the world. At maximum equality, we would expect the global bottom 50%
(B50) to capture 50% of global income and the global top 10% (T10) to capture exactly 10% of
the total. The data show that in practice at the global level, B50 captured only 8% of global
income (€230 per month) and T10 earned 52% of the total (€7,300 per month) which seems far
from an absolutely equal world (Chancel et al., 2022).

Moving beyond the global level of income inequality, there are variations in income
inequality across regions and countries. A common index used to compare overall inequality
across the world is the ratio of the average income in the top 10% to the average income in the
bottom 50% of incomes (T10/B50). If income were distributed equally, the T10/B50 income
gap would be exactly equal to one. In 2021, the highest T10/B50 income gap was 32 in MENA,
31 in Sub-Saharan Africa, 27 in Latin America, and 22 in South and South-East Asia.
Conversely, the most equal region based on the T10/B50 income gap was Europe, with a value
of 9.5, which is almost half that found in East Asia, Russia and Central Asia, and North
America, which have T10/B50 values of around 16. In addition to regional differences, there is
significant variation in inequality across countries. Fig. 1.2 presents T10/B50 income gaps for
all countries across the world. Among high-income countries, the T10/B50 income gap is
between 7 and 10 in Germany, France, Denmark and the UK, while the US income gap is over
17. Among low- and middle-income countries, some countries (e.g., Brazil and India) exhibit
extreme inequality, some face high levels of income inequality (e.g., China) and some show
moderate to relatively low levels (e.g., Malaysia, Uruguay). Therefore, the level of income

inequality varies greatly across countries, even within the same income group.



Figure 1.2. Top 10/Bottom 50 income gaps across the world, 2021

Top 10/Bottom 50 ratio
512

12113

W e
. 16-19
. 19-140

Source: Chancel et al. (2022)

Has income inequality been lower than now? The historical data on global income
inequality shows that income inequality has increased during the last two centuries. Fig. 1.3
presents the global T10/B50 income gap during the period 1820-2020. As it shows, the global
T10/B50 income gap increased by 127% between 1820 and 1910 (from 18 in 1820 to 41 in
1910) and then it fluctuated around 40 for the half-century since 1960. It reached the highest
values of 53 in 1980 and 50 in 2000, before declining to 38 in 2020. As argued by Chancel and
Piketty (2021), the recent decline in the global T10/ B50 income gap mostly happened after the
2008 financial crisis but we cannot be sure whether the decline will continue in the future or
not. Inaddition to the rise in global income inequality, income inequality has increased in most
countries in recent decades. However, the rise has not been uniform: certain countries have
experienced spectacular increases in inequality (including the US, Russia and India) while
others (European countries and China) have experienced relatively smaller rises (Chancel et al.,
2022).



Figure 1.3. Global income inequality: bottom 50%, middle 40% and top 10%, 1820-2020
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The existing empirical literature has identified several potential factors that explain
income inequality, such as monetary policy (Coibion et al., 2017; Furceri et al., 2018; Lenza &
Slacalek, 2018; Mumtaz & Theophilopoulou, 2017); skilled-biased technological changes
(Jaumotte et al., 2013; Pi & Zhang, 2018); innovation (Philippe Aghion et al., 2019; Chu &
Cozzi, 2018); and trade and financial globalisation (de Haan & Sturm, 2017; Furceri &
Loungani, 2018; Jaumotte et al., 2013). Among those factors, interest has recently been growing
in the role of financial development in income inequality. After the recent financial crises of
2008-2009, many public debates were concerned with the benefits and harms caused by the
financial sector to the rest of society. The privatization of banks’ profits and the socialization of
their losses is a common argument made in political debates in many developed countries
(Jauch & Watzka, 2016). Although a growing body of evidence suggests that financial
institutions and financial markets exert a powerful influence on economic development and
economic stability (Levine, 1997, 2005), the income distributional impact of financial
development is under question. It remains unclear whether widening income inequality is a
consequence of financial development. Therefore, Chapter 4 of this thesis contributes to this

area of research by exploring the income inequality impact of financial development.
1.2 Problem statements and research questions

As the previous section highlights, there is a potential research area within each scope of income

distribution, including pay inequality, labour share, and income inequality, in terms of their



determinants or impacts. This section delves deeper into the literature gap and proposes research
questions that the current thesis intends to answer.

With regard to the impact of CEO-employee pay inequality on employee performance,
the literature has not reached a consensus. On one hand, the behavioural point of view, referring
to Equity Theory and Relative Depreciation Theory, predicts a negative relationship between
pay disparity and employee performance. Supporting this view, empirical studies show that
higher pay disparity increases detrimental actions such as shrinking or quitting (Akerlof &
Yellen, 1990; Chen & Sandino, 2012; Corneliben et al., 2011), increases absenteeism (Mahy et
al., 2016) and raises turnover among lower-paid employees (Jia et al., 2014; Messersmith et al.,
2011; Wade et al., 2006). On the other hand, the economic perspective, referring to Tournament
Theory and Expectancy Theory, argues that pay disparity positively influences employee
motivation and leads to better performance. Studies show that a large pay disparity between
hierarchy levels in an organisation provides incentives for lower levels to increase their efforts
and performance (DeVaro, 2006; Ehrenberg & Bognanno, 1990; Faleye et al., 2013; Main et
al., 1993). Against a background of such contradictory findings, a recent branch of the literature
discusses the role of pay inequality’s drivers on its association with performance. For example,
scholars have shown that pay inequality created by explained (unexplained) compensation is
positively (negatively) related to team performance in sports settings (Trevor et al., 2012) and
future firm performance (Rouen, 2020). However, the current literature offers limited clear
guidance regarding the role of pay inequality determinants in its relationship with employee
performance. Hence, the second chapter of this thesis seeks to answer the following questions:
(1) What is the overall impact of pay inequality within the firm on employee performance? (1)
Does distinguishing between pay inequality explained by an individual’s skill, firm
characteristics, and labour market and unexplained pay inequality reconcile the behavioural and
economic perspectives? (111) If yes, what different impacts does each of them have on employee
performance? (1V) Is there an optimum point for pay inequality, which maximises employee

performance?

Regarding the drivers of labour share and its link with personal income distribution within
firms, there have not been enough investigations. However, as discussed by Karabarbounis and
Neiman (2014), studying the labour share at the firm level has some benefits. It allows us to
overcome important measurement issues confronted by most of the labour share literature such
as the treatment of capital depreciation (Bridgman, 2018), housing (Rognlie, 2015), self-
employment (Elsby et al., 2013; Gollin, 2002), intangible capital (Koh et al., 2020), and
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business owners taking capital instead of labour income (Smith et al., 2019). In addition, most
economic activities take place inside firms, where production and compensation decisions are
taken that eventually impact labour share and income inequality between those who provide
services in the form of labour and those whose contribution is primarily tied to capital. Only a
few studies ( e.g., Autor et al., 2020; De Loecker et al., 2020; Growiec, 2012; Guschanski &
Onaran, 2018; Siegenthaler & Stucki, 2015) have focused on firm-level determinants of labour
share. The results of these studies emphasise the importance of firm-level analysis in
investigating the movement in labour share. However, the link between within-firm labour
share and pay inequality between CEOs, whose compensation is linked to capital income, and
employees, which is one of the drivers of income inequality, has not been investigated.
Therefore, the third chapter is an attempt to answer the following questions: (I) What are the
impacts of the three main factors — technological progress, product market power, and labour
market power — on within-firm labour share? and (11) Is there a relationship between labour

share and income inequality within firms?

Turning to income inequality at the macro level, the debate on the income distributional
impact of financial development has remained controversial. On one hand, the financial
development-income inequality link is explained by two linear-based hypotheses: the
inequality-widening hypothesis and the inequality-narrowing hypothesis. The inequality-
widening hypothesis states that the development of the financial sector might disproportionately
benefit the rich, who can offer collateral and are more likely to repay the loan, while excluding
the poor, thus raising income inequality (Gimet & Lagoarde-Segot, 2011; Jauch & Watzka,
2016; Rajan & Zingales, 2003a). Conversely, the inequality-narrowing hypothesis posits that
when the financial sector develops, the poor, who were previously excluded from obtaining
loans, might gain access and therefore, mitigate income inequality (Beck et al., 2007; Clarke et
al., 2006; Galor & Zeira, 1993; Kim et al., 2021). In another approach, recent studies show an
inverted U-shaped relationship in which financial development increases income inequality up
to a threshold level of financial development. After this critical threshold is reached, financial
development benefits the poor and mitigates income inequality (Greenwood & Jovanovic,
1990; Kim & Lin, 2011). To try to discover the driving factors for these contradictory results,
we argue that the country’s openness to trade market and capital flow may impact the nexus
between financial development and income inequality since trade and financial openness play
a role in promoting financial development and determining income inequality. The fourth

chapter answers the following questions. (1) Is the relationship between financial development
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and income inequality uniform with the level of openness? (I1) To what extent does financial

development contribute to the rise in income inequality?
1.3 Contribution of the thesis

This research aim is to extend the current literature on determinants and impacts of income
distribution by seeking to answer the outlined research questions. We believe that
understanding what determines income distribution and its effects on other factors provides an
avenue for valuable future research. This section provides a brief explanation of the contribution

of each study to the fields of pay inequality, labour share and income inequality respectively.

First, this thesis provides novel empirical evidence about the impact of CEO-employee
pay inequality on employee performance inside firms. Previous studies aimed at reconciling
contradictory viewpoints have primarily concentrated on the association between pay inequality
and firm performance. However, there is a lack of research dealing with employee performance.
Therefore, this study extends the current literature to the relationship between CEO-employee
pay inequality and employee performance, using a firm-level dataset. In addition, our findings
extend the empirical studies on Tournament Theory in organisational settings. With reference
to our dataset, there is no study that we are aware of that investigates the CEO-employee pay
inequality impact on employee performance in Australia, despite the recent media attention to
CEO pay ratios in this country. The results of this research can assist managers in designing a
compensation system between hierarchical levels within an organisation and recommend to
regulators that CEO pay ratio disclosure per se without the disclosure of relevant information
about workforces may lead to misinterpretation.

Second, this study contributes to the academic literature on labour share and income
inequality. This research is among the first to consider the firm-level dynamics of labour share.
It extends the firm-level empirical studies of labour share’s determinants by examining the
impact of three leading channels: technological progress, product market power, and labour
market power. In addition, earlier studies on the parallel movement of declining labour share
and rising income inequality have examined macro-level relationships. However, there is a lack
of research dealing with the relationship between labour share and income inequality within
firms. Furthermore, using Australia as a case study, our findings contribute to a debate that has
been dominated by evidence from the United States. This study is the first to document the

firm-level determinants of labour share in Australia and its relationship with income inequality.
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The results of this research provide insights for policymakers about limiting the further decline

in labour share and the associated increases in income inequality.

Third, this research provides novel empirical findings about the relationship between
financial development and income inequality. Specifically, we explore whether the level of
openness matters in shaping the link between financial development and income inequality.
The empirical findings of this research contribute to the current literature on nonlinearity in the
link between financial development and income inequality by determining how the inequality
impact of financial development depends on the level of a country’s openness to both trade and
financial markets. This research adds more dimensions to the financial development-income
inequality link. In addition, this research calls attention to the need for policymakers to consider
the level of financial and trade openness when exploring possible benefits from financial

development.
1.4 Why Australia as a case study?

There are three main reasons to study Australia’s distribution of income in the first and second
essays. First, in keeping with the global trend, the past few decades have witnessed a surge in
CEO pay ratios in Australia. The ratio of CEO pay to median employee pay increased from
15.3:1in 1993 to 51.4:1 in 2008 in the top 100 Australian publicly-listed firms (ASX100), due
to the substantial growth in CEO compensation over this period (Baker & Denniss, 2010;
Productivity Commission, 2009). In recent years, data from the Australian Bureau of Statistics
shows that the average CEO compensation to average earnings ratio has remained consistently
high, fluctuating between 69.1 and 59.7 between 2012 and 2019. In addition to pay inequality
in Australia, the movements in functional and personal income distribution are also noteworthy.
Recent research indicates that the labour share in Australia has substantially declined since the
mid-1970s (Gianni, 2019), while income inequality has increased and now exceeds the OECD
average (Sila & Dugain, 2019). These observed patterns in functional and personal income
distribution show the need to study the determinants of income distribution and its impacts in

Australia.

Second, the availability of both Australian firm-level and macro-level data provides us
with an opportunity to assess our primary research questions in both chapters 2 and 3. The
initial assessment reveals that Thomson Reuters Datastream (TRD) provides our variables of
interest, such as CEO compensation, employees’ average compensation, detailed annual

reports, and stock market data for 2845 companies listed on the Australian Securities Exchange
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between 2004 and 2019. Moreover, the Australian Bureau of Statistics offers a range of
regional- and industry-level data on the Australian economy, labour, population, and education,

which is crucial to enhancing the depth and scope of our analysis.

Third, Australia has common economic and political experiences with many other
countries while also possessing distinct characteristics. Like many developed countries,
Australia has experienced an increase in globalization and international trade, which has had
both positive and negative effects on the economy and the distribution of income. Australia has
also adopted a neoliberal economic policy that emphasizes free market policies, deregulation,
and privatization which can eventually influence income inequality. In addition to these
similarities, Australia has a strong social welfare system that provides support for those in need.
However, the effectiveness of this system in addressing income inequality has been questioned.
Thus, valuable lessons from this research on the distribution of income could provide insights

for other countries facing similar economic and political experiences.
1.5 Thesis outline

The remainder of this thesis is structured as follows. Chapter 2 pays special attention to the
income distribution between people at different organisational hierarchy levels and investigates
whether pay inequality between CEOs and employees has an impact on employee performance.
This chapter empirically assesses the difference between the impact of pay inequality that is
attributed to individuals’ skills, company characteristics, and labour market and the impact of

pay inequality that is based on other unknown factors, on employee performance.

Chapter 3 focuses on the income distribution between labour and capital within firms.
First, this chapter examines the impact of three leading factors —technological progress, product
market power and labour market power — on firm-level labour share. Second, it investigates the
role of declining labour share in rising pay inequality between CEOs and employees. Chapter
4 employs macro-level data to study the linkage between financial development and income
inequality. This chapter is an attempt to answer the question of whether the inequality impact

of financial development depends on a country’s openness to trade market and capital flow.

Finally, Chapter 5 summarises the key findings of the thesis and discusses their
implications. The chapter also proposes avenues for future research and highlights the
limitations of the thesis. It is important to note that three main research chapters (Chapters 2, 3

and 4) are stand-alone to be submitted for publication. Hence, the relevant literature and
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methodology are identified in each of the chapters. Thus, this thesis does not contain a separate
dedicated literature review and methodology chapters.
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Chapter 2
Is performance affected by the CEO-Employee pay gap?

Evidence from Australia

Abstract: It is argued that pay inequality between CEOs and employees impacts employee
performance, although empirical studies are inconsistent about the directionality of the effect.
This paper shows that seemingly contradictory predictions of behavioural and economic
perspectives about the impact of pay inequality are more complementary than contradictory.
Our results show that pay inequality attributed to individuals’ skills, company characteristics,
and labour market is positively associated with employee performance. However, this positive
impact on employee performance declines at high levels of such pay inequality. In addition,

pay inequality based on other unknown factors has a negative impact on employee performance.

Keywords: CEO compensation, pay inequality, pay ratio, employee performance, productivity
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2.1 Introduction

The pay gap between executives and employees has become an indicator of pay inequality
between the top and bottom income levels! and has attracted considerable attention from news
media, regulators, and researchers. International news and business articles recommend that
regulators reduce the pay inequality driven by executives’ pay growth. Hence, the issue of pay
inequality has led to mandatory financial disclosure from regulators. US and UK publicly listed
firms have been obliged to disclose the ratio of their CEO’s compensation to median employee
pay from 2017 and 2019, respectively. Recently released reports recommend similar disclosures
for Australian public firms, although pay inequality in Australia is still below that of countries
such as the US and the UK. In the top 100 publicly Australian listed firms (ASX100), the gap
between average CEO compensation and average weekly earnings rose from a multiple of 15.3
in 1993 to 51.4 in 2008, driven by the real growth in CEO compensation over this period
(Productivity Commission, 2009).

In addition to the news media and regulators, researchers have recently joined the debate
by positing that pay inequality, as the ratio of CEO compensation to average employee pay,
impacts employee and firm performance (Faleye et al., 2013; Rouen, 2020). However, its effect
remains ambiguous (Conroy et al., 2014). Some scholars find that pay inequality is positively
associated with employee and firm performance (Banker et al., 2016; Faleye et al., 2013;
Mueller et al., 2017). This result is interpreted as consistent with Tournament Theory (Lazear
& Rosen, 1981) and Expectancy Theory (Lawler, 1981), which assert that pay inequality
motivates employees to work harder to gain higher compensation. However, other studies show
a negative relationship between pay inequality and performance (Bebchuk et al., 2011;
Cowherd & Levine, 1992). These results are consistent with Equity Theory (Adams, 1965) and
Relative Deprivation Theory (Crosby, 1984; Martin & Murnighan, 1981), arguing that
employees compare their outcomes with others and feel a sense of inequity and deprivation if

their outcome falls short of what they deserve.

Scholars (Conroy et al., 2014; Rouen, 2020; Trevor et al., 2012) argue that contradictory
empirical findings in previous studies can be attributed to undermining the determinants of pay
inequality. In other words, they examine the impact of observed pay inequality without
considering factors causing the pay inequality between CEO and employee compensation such
as CEO and employee inputs (e.g., effort, responsibility, and skill), firm characteristics, and

labour market. By considering these factors, both perspectives seem compatible with each other
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(Rouen, 2020). Pay inequality related to these factors may motivate employees to perform
better, consistent with economic perspectives. In contrast, pay inequality attributed to unknown
factors may lead to detrimental activities such as quitting the company or shirking, consistent
with the behavioural perspective. Two seminal studies, by Trevor et al. (2012) and Rouen
(2020), focus on this argument. In the sports setting, Trevor et al. (2012) assert that horizontal
pay disparity explained (unexplained) by players’ performance has a positive (negligible or
slightly negative) impact on team performance. Rouen (2020) extends the Trevor et al. (2012)
approach to pay inequality in organisational settings. He concludes that pay inequality created
by explained (unexplained) compensation is positively (negatively) related to future firm

performance.

Existing research offers little clear guidance about the consequences of pay inequality on
employee performance. However, employee performance provides significant insights into
evaluating how pay inequality affects employees’ incentives and behaviour (Faleye et al.,
2013). Furthermore, although Tournament Theory is conceptualised as a contest with an
optimal prize that can maximise an employee’s output (Connelly et al., 2013; Lazear & Rosen,
1981), examination of the threshold of pay inequality is almost absent from the literature. This
paper aims to extend the integration of the contradictory perspective approach into the
relationship between pay inequality and employee performance by answering four questions.
First, what is the overall impact of pay inequality within the firm on employee performance?
Second, can distinguishing between pay inequality explained by individuals’ skills, firm
characteristics, and labour market (pay equity) and unexplained pay inequality (pay inequity)
reconcile the behavioural and economic perspectives? If yes, what impacts has each of them
had on employee performance? Finally, is there an optimum point for pay equity that maximises

employee performance?

To conduct our investigation, we analyse a sample of all Australian listed companies that
meet the data availability restrictions from 2004 to 2019. Pay inequality is measured as the
natural log of the ratio of total CEO compensation to average employee pay. Our empirical
analysis is divided into two parts. In the first part, the determinants of pay inequality are
examined. Pay equity is defined as predicted pay inequality by our model and pay inequity as
the model’s residual. In the second part, we investigate the impact of pay inequality on
employee performance. Our results show that employee performance is negatively associated
with pay inequality. Then, we conduct further analysis based on the decomposition of pay

inequality into pay equity and pay inequity. We find that pay inequity has a significant negative
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impact on employee performance. In addition, there is an inverted U-shaped relationship
between pay equity and employee performance. Our results suggest that both economic and

behavioural perspectives can be supported by considering the role of inputs in our analysis.

Our study contributes to the academic literature on pay inequality and has implications
for financial regulators and managers. First, we extend the existing approach (see Trevor et al.
2012) to the relationship between vertical pay disparity and employee performance in an
organisational setting. Second, we extend the empirical studies on Tournament Theory in
organisational settings by illustrating that neither very high nor very low pay equity can
motivate employees to increase their performance and that there is a threshold. Third, although
pay inequality in Australia has gained some media attention recently, there is no evidence that
pay inequality impacts employee performance in Australia, according to the existing literature.
Our findings can assist managers in designing a compensation system. Additionally, they
suggest to regulators that CEO pay ratio disclosure, without providing an equity context, may
lead to misinterpretation.

The remainder of this paper is structured as follows. The following section provides the
theoretical and empirical literature review on pay inequality and develops our key hypothesises.
The methodology is discussed in section 3, followed by our sample selection and empirical
analysis in sections 4 and 5, respectively. The last section provides conclusions.

2.2 Literature review and hypothesis development

Individuals in an organisation are paid differently, and these differences influence their attitudes
and performance. These pay differences are categorised into three types: vertical pay disparity,
defined as pay differences across hierarchy levels in a corporation; horizontal pay disparity,
defined as pay differences among people holding the same job; and overall pay disparity, which
combines both vertical and horizontal pay disparity (Gupta et al., 2012). Wade, O’Reilly, and
Pollock (2006) find evidence that CEOs’ pay is a salient reference for employees in determining
the fairness of their pay. Thus, the pay disparity between the CEO and the average employee
impacts employees’ reactions to their compensation. Although this study concentrates on CEO-
Employee pay inequality as a type of vertical pay disparity, the literature review includes
broader vertical pay disparity (between different hierarchy organisation levels) and critical

horizontal pay disparity studies for more elaboration.
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2.2.1 Theoretical and empirical background

The impact of pay disparity in an organisation has been conceptualised from both behavioural
and economic perspectives (Conroy et al., 2014). The behavioural standpoint, mainly Equity
Theory and Relative Deprivation Theory, predicts a negative impact of pay disparity on
employee performance (Faleye et al., 2013). Equity Theory states that individuals evaluate the
fairness of their compensation by comparing the ratio of their inputs (e.g., ability, intelligence,
education, and effort) into the workplace to their outcome (e.g., compensation, security, and
promotion) with others’ ratios (Adams, 1965; Homans, 1974; Walster et al., 1973). Inequity
exists when individuals’ perceived ratios of inputs to outcomes are inconsistent with those of
others. Therefore, individuals attempt to reduce inequity by changing their perceptions of their
own or their reference group’s inputs and outcomes, altering their actual inputs or outcomes, or
leaving their companies (Cowherd & Levine, 1992). Similarly, the Relative Deprivation Theory
argues that people feel relatively deprived when they have received less than what they deserve
relative to their references. Their experience of deprivation leads to lower satisfaction and
quitting the job (Levine, 1991).

Some studies support the behavioural perspective by providing evidence that large pay
disparity leads to inequity perception and lower employee morale (Akerlof & Yellen, 1990;
Chen & Sandino, 2012; Corneliben et al., 2011). For example, some studies illustrate that pay
disparity among employees can lead to higher levels of absenteeism (Mahy et al., 2016) and is
associated with higher turnover among lower-paid employees (Bloom & Michel, 2002; Jia et
al., 2014; Messersmith et al., 2011; Shaw & Gupta, 2007; Wade et al., 2006). In addition, it has
been shown that vertical pay disparity is detrimental to firm performance (Bebchuk et al., 2011,
Z. Chen et al., 2013; Cowherd & Levine, 1992, Shin et al., 2015) and employee productivity
(Pfeffer, 2007).

On the other hand, the economic perspective, mainly Tournament Theory and Expectancy
Theory, argues that pay disparity positively impacts employees’ motivation and leads to better
performance (Conroy et al., 2014). Tournament Theory assumes that greater pay disparity
between hierarchy levels in a corporation puts employees in competition for the prize of
ultimate pay at the CEO level. Consequently, lower-level employees are motivated by higher
pay at higher organisation levels and exert increased effort to climb the corporate ladder.
Similarly, the Expectancy Theory argues that employees’ motivation stems from the interplay
among three factors, and all three must be strong. Employees must want an outcome such as
pay, believe that increased effort will lead to the required performance level, and believe that
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performance will lead to the desired outcome. Then, they will be motivated to perform better.
Some studies uncovered evidence favouring the economic perspective. They illustrate that the
large pay disparity between hierarchy levels in an organisation provides incentives for lower
levels to increase their effort and performance (DeVaro, 2006; Ehrenberg & Bognanno, 1990;
Main et al., 1993), and eventually benefits firm performance (Banker et al., 2016; Faleye et al.
2013; Heyman, 2005; Kale et al., 2009; Lallemand et al., 2004; Lee et al., 2008; Mueller et al.,
2017).

2.2.2 The elaboration of contradictory perspectives

Recent studies argue that behavioural and economic perspectives are more complementary than
contradictory (Ridge et al., 2015; Shin et al., 2015). Therefore, they attempt to introduce a
complementary approach. The first approach asserts a non-linear relation between pay disparity
and outcome rather than a linear one. As a result, some studies illustrate a U-shaped relationship
when examining the impact of pay disparity among workers (Grund & Westergaard-Nielsen,
2008; Mahy et al., 2011), or pay disparity between CEO and top management teams, on firm
performance (Ridge et al., 2015). Alternatively, other studies find an inverse U-shaped
relationship between CEO-employee pay disparity (Dai et al., 2017) or pay differences among
employees (Mahy et al., 2011; Winter-Ebmer & Zweimdller, 1999) and employee performance.
Shin et al. (2015) do not support a non-linear relationship between firm performance and CEO-
employee pay disparity. Although evidence suggests that the relationships between pay
disparity and outcomes may be non-linear, contradictory findings in these studies make general

conclusions difficult.

The second approach argues that contradictory findings in prior studies stem from
overlooking individuals’ inputs in their compensation (Conroy et al., 2014; Gupta et al., 2012;
Shin et al., 2015; Trevor et al., 2012), which is incompatible with critical assumptions in both
perspectives. Therefore, some studies use control variables that explain employees’ inputs (such
as their talent and previous pay) in their models (Gerhart & Rynes, 2003). However, this
procedure removes sources of pay disparity and is thus a sub-optimal approach (Gupta et al.,
2012). Other studies argue that pay disparity related to legitimate reasons leads to higher
productivity, consistent with economic perspectives. However, pay disparity for illegitimate
reasons is unlikely to yield these benefits. Following this approach, it has been shown that pay-
performance disparity is positively related to performance (Kepes et al., 2009; Jason D. Shaw
et al., 2002). Some studies also examine the impact of pay inequity. For example, Shin et al.
(2015) and Faleye et al. (2013) model the determinants of vertical pay disparity and estimate
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unexplained vertical pay disparity as the residual of their model.? Shin et al. (2015) find a
negative relationship between absolute pay inequity and future firm performance. However,
Faleye et al. (2013) do not find any significant relationship between pay inequity and employee

performance.

Two studies attempt to consider both pay equity and inequity in their examination. Trevor
et al. (2012) study horizontal pay disparity within interdependent sport teams and find that
teams with high pay disparity created by variation in the individual performance of team
members have higher team performance, while team performance reduces at high levels of pay
disparity. They also show that pay disparity unexplained by individual performance has a
negligible or slightly negative impact. Rouen (2020) separates the component of CEO and
employee compensation explained by their inputs and economic factors. He defines pay
disparity as the ratio of predicted CEO pay to expected average employee pay and unexplained
pay disparity as the difference between the actual pay disparity and the calculated pay disparity.
He finds robust evidence of a negative (positive) relation between unexplained (explained) pay
disparity and future firm performance. Therefore, the role of inputs in measuring pay inequality
should be demonstrated. In the absence of such a demonstration, the impact of pay inequality

on performance could lead to an invalid approach to applying those theories (Rouen, 2020).
2.2.3 The impact of pay inequality on employee performance

As argued, pay inequality per se is an insufficient proxy for testing the behavioural and
economic perspectives. Therefore, this study focuses on pay inequity and pay equity impacts
on employee performance rather than pay inequality. Consistent with the behavioural
perspective, we expect that pay inequity negatively influences employee performance. This

leads to the first hypothesis, as follows:
H1: Pay inequity has a negative association with employee performance.

With regard to the previous studies, it is expected that pay equity positively relates to
employee performance. However, a critical idea underlying Tournament Theory is the presence
of optimal pay disparity, which is the level that can maximise employee performance in a
contest (Lazear & Rosen, 1981). If the pay disparity is too small, contestants are not encouraged
to compete, so the total productive output of the tournament drops. However, a high prize spread
can also be detrimental because it induces high effort that contestants cannot sustain (Connelly
et al., 2013). Therefore, tournament design involves strategically choosing optimal pay

disparity spreads that maximise the productive output of the tournament. The empirical
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literature rarely refers to the existence of an optimum point for pay equity. For example, Brown
et al. (2003) assert that pay disparity clearly explained by inputs may be seen as inequitable and
detrimental when it is large. Trevor et al. (2012) also find that the positive impact of horizontal
pay disparity, which is explained by their inputs, on team performance, is attenuated at high

levels of such dispersion. This argument leads to our second prediction:

H2: Pay equity has an inverted U-shaped association with employee performance.
2.3 Methodology

Given our argument, pay inequality per se is not a reliable measure for examining its impact on
performance. There is a need to consider the determinants of pay inequality to separate pay
inequity from pay equity. First, this section describes our model to measure pay inequality
explained by CEO’s and employees’ skills, company characteristics, and labour market.
Therefore, we disentangle the components of each firm-year pay equity from pay inequity.
Second, the model for examining the impact of the key pay ratios (pay inequality, pay equity

and pay inequity) on employee performance is explained.
2.3.1 Breaking down pay inequality into pay equity and pay inequity

Following the empirical studies approach (e.g., Faleye et al., 2013; Shin et al., 2015), we model
the natural logarithm of pay inequality (LnPaylnequality) based on CEOs’ and employees’
skills, company characteristics and labour market, as in Eqg. 2-1. Pay equity is defined as the
predicted LnPaylnequality in each firm-year (PayEquity), while pay inequity is the error term

€ representing the deviation from the expected LnPaylnequality inequality(Paylnequity).

LnPaylnequality; ¢

=a+ Z B,CEO Skills;
a
+ Z BprEmployees Skills; i + Z BaCompany Characteristics; ¢
b a

+ Z By Labour Market;  + Region Fixed Effectsy
b

+ Industry Fixed Effects; + Year Fixed Effects, + ¢;; (2-1)

In the above equation, LnPaylnequality is calculated using the natural logarithm of the

ratio of the total CEO compensation to the mean employee pay during the fiscal year.® Industries
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are defined using a two-digit Global Industry Classification Standard (GICS) code. Subscript i
is the firm identifier, j is the industry identifier, k is the region identifier, and t is the fiscal year.

Highly skilled CEOs are required in larger firms with more complex operations, greater
growth opportunities, and higher performance (Core et al., 1999). Firm size (LnRevenue), firm
age (LnAge) and book-to-market ratio (BTM) are included to measure the complexity of a firm’s
operation and growth opportunities. In addition, the CEO’s compensation is an increasing
function of firm performance based on standard agency models. Firm performance is measured
using the accounting return on asset (ROA), and annual stock return (Ret) (Core et al., 1999).
Furthermore, it is expected that firms with noisier environments, computed by the standard
deviation of common stock returns over the prior five years (RetVar), provide higher incentives

to attract talented managers (Bloom & Michel, 2002; Core et al., 1999).

Employees’ skill is measured by three ratios including, R&D intensity (RDIntensity),
physical capital intensity (PPTIntensity) and workforce education (Education) (Faleye et al.,
2013). These three ratios consider two different factors for the presence of highly skilled
employees in the firm: task-based reasons such as executing R&D projects and operating high
capital; and individual-based reasons, including knowledge levels. To put it differently, Firms
with high R&D projects require highly skilled employees to execute those projects (Faleye et
al., 2013; Toner, 2011). Additionally, capital-intensive firms with high net property, plant and
equipment per employee need highly skilled employees to operate them. We use workforce

education to measure the level of human capital (Barro, 2001).*

In addition to the skill levels of CEOs and employees, firm characteristics such as
corporate governance effectiveness and capital structure can influence compensation structures.
For instance, executives’ incomes may increase with their bargaining power over board
members, and this power tends to decrease with effective corporate governance (Core et al.,
1999). Therefore, CEOs have higher bargaining power when they also hold the position of
board chair (ISCEOChair) (Core et al., 1999; Faleye et al., 2011; Yermack, 1996) because they
are more entrenched, more experienced, or more talented (Faleye et al., 2013). To measure the
effectiveness of corporate governance, Board tenure (BoardTenure) and the percentage of
independent board members on the compensation committee (IndCommittee) are also included
in the model. We expect a positive relationship between these variables and corporate
governance effectiveness. In addition, the capital structure (Leverage), measured by total long-
term debt scaled by the total asset, is included to control pay inequality. Leverage may be
negatively associated with compensation because it decreases companies’ ability to meet their
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payroll obligations. However, leverage can be positively correlated with compensation since
potential bankruptcy costs arising from high leverage should be compensated by higher pay
(e.g., Berk et al., 2010; Chemmanur et al., 2013). Therefore, the sign of its impact on pay
inequality is not predicted (Rouen, 2020; Shin et al., 2015).

Furthermore, labour market factors, which influence employees’ bargaining power over
executives, are included. Industry concentration (IndConcentration) measured using the
revenue-based Hirschman—Herfindahl index over Datastream firms in the two-digit GCSI
industry®, determines market competitiveness. A highly concentrated industry shows a
monopoly, which decreases employees outside opportunities and bargaining power. In addition,
employee unionisation (Union), the percentage of employees who are members of a trade union
in each region®, unemployment rate (UnemploymentRate), and vacant job ratio (VacantJob)’
are included. We expect that bargaining power increases with employee unionisation and

decreases with industry concentration, unemployment rate and vacant job ratio.
2.3.2 The impact of pay ratios on employee performance

By following Faleye et al.’s (2013) equation, we examine the impact of key pay ratios
(LnPaylnequality, PayEquity and Paylnequity) on employee performance using the following

multivariate regression.

Employee Performance;; = a + ;PayRatio;; + 3, LnAveEmployeePay; +

B3 Educationy; + B, PPEIntensity;; + Bs IndConcentration j; + ¢ Union; +

B; CEOTenure;; + Bg LnRevenue;, + By Leverage;; + Region Fixed Effectsy +
Industry Fixed Effects; + Year Fixed Effects; + & (2-2)

where subscripts are defined as in the previous equation. Employee performance is
measured as Total Factor Productivity (TFP) and the natural logarithm of revenue per employee
(SLE). The primary variable of interest is PayRatio, which is either LnPayInequality, PayEquity
or Paylnequity. The later discussion can then include pay inequality to make comparisons with
previous studies. Similar to prior studies, we control other factors affecting employee
performance, including employees’ skills, outside employees’ opportunities, and firm
characteristics. We expect that employee performance increases with skill, measured by PPE
intensity (PPTIntensity) and employee education (Education), and outside opportunities,
measured by Industry concentration (IndConcentration) and employee unionisation (Union).®
We also control for the impact of the average employee compensation (LnAveEmployeePay),

CEO experience (CEOTenure), firm size (LnRevenue) and capital structure (Leverage). Finally,
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the regression includes year, two-digit GICS industry, and region fixed effects. Appendix 2.1

defines all variables used in our empirical analysis.

Total Factor Productivity (TFP) is calculated following Faleye et al. (2006), where it is

assumed that the firm’s production function follows the Cobb-Douglas formula:

B. ol
Yie= ALK (2-3)

it

Yit is the revenue, Lit is the number of employees, and Ki is the net property, plant, and
equipment of firm i in fiscal year t in industry j.° We transformed the above equation by taking
the natural logarithm of both sides. We estimate a separate regression for each two-digit GICS
industry group for all Datastream firms to control industry heterogeneity. Each regression
includes a year-fixed effect, and the standard error is corrected by firm-level clustering. Finally,

TFP is measured as the residual of the following equation.
Vie = ajjet Bylic + o Kic + & (2-4)

TFP defines employee performance as the portion of firm productivity that is unaffected
by capital. For robustness purpose, this study considers an additional employee performance
proxy, measured as the natural logarithm of the revenue per employee (SLE) (Crongvist et al.,

2009). However, this measure captures productivity at the most basic level (Faleye et al., 2013).

Our model may face the challenge of a simultaneity problem since compensation
decisions and employee performance are jointly determined, and therefore, the causality may
run in both directions, from pay ratios to employee performance and vice versa. The appropriate
way to control the endogeneity problem arising from reverse causality or a systematic
measurement error on the explanatory variables is to use instrumental variables that are not
subject to reverse causality for the variable of primary interest, pay ratio. Following the
literature (e.g., Faleye et al., 2013), we consider the possibility of persistence in employee
performance, influenced by the relationship between the current and previous level of
performance, and address the endogeneity problem as best as we can using two-step “system
generalised method of moments (SGMM)” (Arellano & Bond, 1991; Arellano & Bover, 1995)
with robust standard errors. The SGMM estimator also controls for unobserved heterogeneity,
dynamics in the system by using a lagged dependent variable, endogeneity problems arising
from simultaneity, reverse causality, or mismeasurement of variables that may bias estimates.
SGMM contains both a level equation and a first differences equation that are jointly estimated
as a system. For the level equation, lagged first differences of pay ratios and firm-level ratios
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are used as instruments in our estimation. The level equation also uses the lagged values of
employee compensation, CEO tenure and industry-level and region-level ratios as their
instrument. For the first differences equation, the second lagged values of pay ratios and firm-
level ratios are used as instruments. It also uses first differences of second lagged of other
regressors as their instrument. The specification is checked using the Hansen statistic, a test of
over-identifying restrictions for the validity of the instrument set. We also report a statistic for

the absence of second-order serial correlation in the first-differenced residuals.
2.4 Sample and data

Our sample includes Australian Securities Exchange (ASX) firms and Australian regional
macroeconomic data collected from three databases: Thomson Reuters Datastream (TRD),
MorningStar (DatAnalysis), and the Australian Bureau of Statistics (ABS). TRD provides
detailed annual reports and stock market data. Other detailed company information (such as an
address, and industry group) is available in DatAnalysis. ABS covers a wide range of
macroeconomic data by region and industry in Australia. All three databases are merged, as

discussed below, to develop a final firm-year dimensional database used in this study.

Most of the variables are collected from TRD and ABS. TRD includes our variables of
interest in this research: CEO compensation and employees’ average compensation. CEO’s
compensation is defined in the TRD database as the highest remuneration in the firm.°
Employees’ average compensation is calculated as the ratio of wage and salaries expenses
minus the highest remuneration to the number of employees minus one.** Since these two
variables are our key variables, the firms in our initial sample are restricted to those with at least
one observation of the highest remuneration package or wage and salary expenses from 2004
to 2019. This step yields a list of 2845 companies listed in ASX from 2004 to 2019. Then,
financial data are collected from 2004 to 2019 for all 2845 firms. In addition, regional and
industry-level data on Australia’s economy, labour, population, and education are collected
from ABS.

In order to merge TRD and ABS databases, industry groups and the state of incorporation
identifiers are required for all firms. However, there are two issues. First, the state of
incorporation for all companies and the two-digit GICS codes is not available in TRD. To
address this problem, DatAnalysis is employed. The country of incorporation, registered office
state and GICS for all companies are retrieved from DatAnalysis. Then, the missing values of

the country of incorporation and registered office state in TRD are completed using data from
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DatAnalysis. This process leads to 2649 firms being incorporated in Australia. In addition, we
merge a two-digit GICS industry code to our sample based on the company name. The two-
digit GICS industry code is not reported for 26 companies. This process reduces the number of

our companies to 2623.

The second issue is that the industry identifiers differ in DatAnalysis and ABS. The
former uses GICS and the latter ANZSIC. Thus, merging our sample and the ABS database
creates another challenge. To solve this problem, we relate each two-digit GICS industry code
to a two-digit ANZSIC code. If an exact match is not possible for the two-digit ANZSIC code,
we use the broadest level of ANZSIC code that potentially maps to the GICS industry code.
Appendix 2.2 illustrates the industry map. Given these steps, our initial sample leads to 2623

unique firms incorporated in Australia from 2004 to 20109.

Unfortunately, TRD does not provide complete compensation data for CEOs. Therefore,
our sample is limited to those observations in our initial sample that covered CEO
Compensation, total senior executive compensation or board member compensation.!?
Consequently, we lost a significant proportion of the observations obtained from Datastream,
resulting in a final sample of 547 unique firms over the period 2004-2019. Then, all the
continuous variables in our sample data are trimmed at the 1% and 99% levels to minimise the
effect of any outliers.'® Following all adjustments, the sample size reduces to 2132 firm-year

observations (385 unique firms) in our first regression (refer to Table 2.4).
2.5 Empirical Analysis

This section begins with the summary statistics of all variables. It follows by estimating pay
equity and pay inequity according to Eq. 2-1. We then discuss and test our hypotheses on the

relationship between pay ratios and employee performance.
2.5.1 Descriptive statistics

Table 2.1 presents the mean and median for pay inequality over years, industries and regions.
As shown in panel A, the median (mean) of pay inequality increased from 34.9 (50.94) to 47.64
(88.47) from 2004 to 2007 (before the GFC). After the GFC, pay inequality gradually declined
and reached 18.31(38.82) in 2010. Since 2011, pay inequality has been more stable.’* In
addition, the median pay inequality is higher in banking, insurance, transportation and retail
industries, where the CEO earns about 49, 41, 36 and 35 times more than the average employee,
respectively (Table 2.1, panel B). Comparing pay inequality over different regions in Australia
shows that two states, New South Wales and Victoria, have the highest median pay inequality
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with respective values of 26.10 and 28.69 (Table 2.1, panel C). Our sample does not show the
pay inequality reported in the media. This discrepancy exists mainly as a consequence of our
measure of pay inequality. Because of the lack of executives’ compensation data, our average
employee pay includes executive salaries. This leads to a higher average employee pay and

lower pay inequality.

Table 2.2 provides descriptive statistics for all variables in this study. The mean and the
median of LnPaylnequlity are about 3.018 and 3.054.% Turning to employee performance, the
mean (median) of total factor productivity (TFP) and revenue per employee (SLE) are 0.372
(0.229) and 6.175 (6.205). With regard to corporate governance, we find that about 10% of our
sample firms have dual CEO Chairman positions. On average, 82% of the compensation

committee members are independent board members.

Table 2.3 presents the Pearson correlation matrix for the firm-level and labour market
variables. With regard to the pay ratios, there is a strong positive relation between
LnPaylnequality and PayEquity at 0.62. Similarly, the correlation between LnPaylnequality
and Paylnequity is significantly positive at 0.78. However, the correlation between pay inequity
and pay equity is slightly negative, consistent with prior research (Rouen, 2020). In addition,
higher mean employee pay is associated with lower pay ratios. As we expected, there is a
positive correlation between firm size (LnRevenue), firm performance (ROA and Ret) and pay
inequality. Unsurprisingly, pay inequity is not highly correlated with our control variable.
Consistent with our hypotheses H1 and H2, there is a positive correlation between pay equity
and TFP (SLE) at 0.08 (0.22) and a negative correlation between pay inequity and TFP (SLE)
at-0.35 (-0.38). As is shown, none of the variables is highly correlated, and the most significant

correlation coefficient is 0.58 between Union and Education.
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Table 2.1. Pay inequality over years, industries, and regions

Panel A: Pay inequality over the years

Year Number of  Mean 1st Quartile  Median  3rd Quartile
firms
2004 30 50.94 16.34 34.90 65.00
2005 36 50.45 22.18 43.33 65.35
2006 51 69.20 29.42 50.54 78.19
2007 56 88.47 31.16 47.64 79.34
2008 67 70.76 28.36 42.07 82.47
2009 137 45.62 10.59 26.13 54.82
2010 194 38.82 6.58 18.31 46.14
2011 205 50.73 6.64 21.54 47.63
2012 217 42.14 8.39 22.72 48.22
2013 236 33.97 7.47 19.52 36.96
2014 237 33.24 7.10 16.64 40.80
2015 256 35.03 7.68 18.77 41.74
2016 269 32.93 9.25 18.81 35.97
2017 281 35.02 10.17 19.31 41.00
2018 284 33.71 9.86 20.14 38.01
2019 274 37.21 9.33 19.50 35.93
Panel B: Pay inequality across different industries
Industry Number of  Mean 1st Quartile  Median  3rd Quartile
firms
Semiconductors & Semiconductor Equipment 14 5.64 3.25 5.27 6.71
Technology Hardware & Equipment 18 10.89 9.48 10.72 12.11
Household & Personal Products 17 15.79 10.04 14.66 17.03
Software & Services 116 16.07 6.93 12.58 19.49
Consumer Durables & Apparel 26 19.87 10.11 12.18 14.27
Utilities 63 20.47 4.00 12.01 33.93
Ph_armaceutlcals, Biotechnology & Life 75 2167 4.09 733 15.79
Sciences
Diversified Financials 168 21.88 8.83 18.85 26.52
Energy 250 23.14 4.15 10.68 27.10
Media & Entertainment 107 28.03 12.38 20.21 35.22
Commercial & Professional Services 150 30.64 9.18 17.35 46.57
Real Estate 148 35.93 12.47 24.66 51.11
Consumer Services 171 36.02 12.38 23.41 50.09
Automobiles & Components 19 36.67 4.84 8.74 27.09
Telecommunication Services 45 39.62 17.45 32.90 58.62
Capital Goods 168 45.67 8.65 19.44 41.03
Insurance 49 47.59 35.79 41.00 64.43
Transportation 90 49.67 25.17 36.16 66.51
Health Care Equipment & Services 126 50.03 15.52 25.51 58.50
Materials 651 50.39 7.78 23.28 54.06
Banks 100 59.00 28.03 49.94 82.15
Retailing 147 60.81 21.23 35.03 59.29
Food, Beverage & Tobacco 76 68.23 10.36 16.46 30.89
Food & Staples Retailing 36 76.83 20.62 34.91 138.48
Banks 100 59.00 28.03 49.94 82.15
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Panel C: Pay inequality across regions

Region Number of  Mean 1st Quartile  Median  3rd Quartile
firms

NSW 1006 43.79 13.72 26.10 51.42

VIC 729 44.88 12.70 28.69 58.60

QLD 351 24.55 7.69 16.74 27.66

SA 100 19.91 10.13 14.24 23.60

WA 615 40.44 5.68 10.69 28.50

TAS 17 55.67 11.90 14.90 27.87

NT 12 2.44 2.12 2.25 2.91

Note: Table 2.1 presents the summary statistics of pay inequality over years, industries, and regions. Pay Inequality is
calculated as CEO compensation to average employee compensation. Panel A reports summary statistics of pay inequality
over 2004-2019. Panel B reports summary statistics of pay inequality in different industries. Panel C reports summary
statistics of pay inequality in different regions. Pay inequality is trimmed at 1% and 99%.

All variables are defined in Appendix 2.1.

Table 2.2. Descriptive statistics of the sample

Obs.  Mean S.D. Min 1st Quartile  Median 3rd Quartile Max
LnPaylnequality 2830 3.018 1.143 0.307 2.222 3.054 3.804 6.790
PayEquity 2132 3.000 0.707  -0.007 2.552 3.024 3.513 5.280
Paylnequity 2132 0.000 0.877 -2.875 -0.553 -0.037 0.472 3.891
TFP 3454 0372 1175  -3.515 -0.360 0.229 1.084 4.349
SLE 3472 6175 1387 -0.324 5.456 6.205 6.969 10.217
LnAveEmployeePay 2937 11.511 0.987 7.494 11.075 11.524 11.927 15.143
LnRevenue 3864 5.893 2542 -2.364 4.950 6.203 7.554 10.833
BTM 3892 0.760 0.658  -0.102 0.326 0.585 0.980 4.348
LnAge 3924 2543 0.878  -0.587 2.103 2.613 3.141 4.208
ROA 3879 2234 15.931 -87.400 -0.510 5.230 9.870 46.880
Ret 3780 0.010 0.479 -1.696 -0.215 0.068 0.285 1.342
STDRet 3445 0.134 0.072 0.038 0.080 0.115 0.176 0.435
Leverage 3947 15.866 15.148  0.000 0.294 13.526 26.066 71.935
ISCEOChair 4032 0.105 0.307 0.000 0.000 0.000 0.000 1.000
BoardTenure 3886 5.824 2.752 0.880 3.940 5.380 7.160 16.060
IndCommittee 3848 82.662 23.797  0.000 67.000 100.000 100.000 100.000
PPEIntensity 3491 2565  8.037 0.000 0.029 0.135 1.056 83.402
RDlIntensity 3964 0.456 2.095 0.000 0.000 0.000 0.000 21.252
IndConcentration 4001 0.094 0.103 0.023 0.036 0.065 0.108 1.000
Education 4032 19.880 3.014  11.327 17.446 19.834 22.228 24.845
Union 4032 13.967 2375 10.419 12.157 13.710 15.860 22.263
Unemployment 4032 5390 0.666 2.962 4.825 5.376 5.897 7.697
VacantJob 4032 2153 1.160 0.316 1.305 1.851 2.653 5.231

Note: Table 2.2 presents summary statistics for the main variables in our samples. Continuous variables are trimmed
at 1% and 99%.
All variables are defined in Appendix 2.1.
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2.5.2 The determinants of pay inequality

Table 2.4 reports the result of implementing the model described in Eq. 2-1. These variables
explain 37.6% of the variation in LnPaylnequality (adjusted R-squared of 37.6%). The
regression includes the year, two-digit GICS industry, and region fixed effect. The standard
errors are clustered at the firm level. All continuous variables are trimmed at the 1% and 99™
percentile to minimise the impact of any potential outliers.

Table 2.4. The determinants of pay inequality

LnPaylnequality

Predicted Sign Coefficient Standard Error
LnRevenue + 0.174 *** 0.025
BTM - -0.129 ** 0.062
LnAge + 0.245 *** 0.066
ROA + -0.001 0.002
Ret + 0.011 0.059
Ret Var + 0.455 0.859
Leverage +/- 0.009 *** 0.002
ISCEOChair + 0.171 0.185
BoardTenure - -0.038 *** 0.014
IndCommittee - -0.003 * 0.002
PPTIntensity - -0.047 *** 0.008
RDlIntensity - -0.023 0.015
Education - 0.073 0.1
IndConcentration + -0.000 0.000
Union - -0.009 0.038
UnemploymentRate + 0.128 ** 0.057
VacantJob + 0.105 ** 0.051
Constant 0.714 1.949
Year Fixed Effects Yes
Industry Fixed Effects Yes
Region Fixed Effects Yes
Firm-level clustering standard error Yes
Observation 2132
Firms 385
Adjusted R? 0.376

Note: Table 2.4 presents the result of the regression model used to explain pay inequity.
LnPaylnequality is measured as the natural log of the ratio of total CEO compensation to average
employee pay. The regression includes region, industry, and year-fixed effects. Continuous variables
are trimmed at 1% and 99%. Robust standard errors are clustered at the firm level.

*, ** *** Indicate significance at the 10%, 5% and 1% levels, respectively.

All variables are defined in Appendix 2.1.

The result illustrates that CEO’s skill and corporate governance effectiveness play an
essential role in the level of pay inequality within firms. Regarding CEQO’s skill level, we find
that proxies for CEO’s skills such as LnRevenue, LnAge, and Inverse BTM have both
statistically and economically significant positive associations with pay inequality. In fact, a
10% increase in LnRevenue and LnAge is associated with a 1.74% and 2.45% increase in pay
inequality, and a one-unit standard deviation increase in a firm's risk (inverse BTM) leads to
8% rise in pay inequality. Regarding corporate governance effectiveness, the coefficients
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BoardTenure and IndCommittee are negative and significant at 1% and 10%, respectively.
Economically, their impact is also significant. our result shows that an increase of one standard
deviation in BoardTenure and IndCommittee is associated with a decrease of 10% and 6.8% in

pay inequality, respectively.

In addition, we find that pay inequality decreases by employees’ skills and outside
opportunities. One standard deviation increases in employees’ skill measured by PPTIntensity
leads to 31% decline in pay inequality. In addition, the unemployment rate and the percentage
of vacant jobs have statistically and economically significant positive impact on pay inequality
by decreasing employees’ bargaining power. In our sample, one standard deviation increase in

UnemploymentRate and VacantJob is associated with 8.8% and 13% increase in pay inequality.
2.5.3 The effect of pay ratios on employee performance

Table 2.5 presents the model’s result using Eq. 2-2, examining the relationship between pay
ratios and employee performance. First, we focus on the association between pay inequality
and employee performance. As shown in both columns (1) and (5), pay inequality is
significantly negatively related to employee performance with a p-value of less than 0.01. Its
coefficient implies that a 10% increase in pay inequality leads to a 3.4% and 3% decrease in
employee performance as measured by TFP and SLE, respectively, which are economically
significant. Next, we explore the impact of pay equity and pay inequity on employee
performance, shown in Columns (2) and (6). In both columns, the coefficient of pay equity is
negative but not statistically significant. Columns (3) and (7) show the impact of pay inequity
on employee performance. Consistent with hypothesis H1, we find that a 10% rise in pay
inequity leads to a 3% fall in employee performance, which is statistically significant with a p-
value less than 0.01. We repeat our regression by including both pay equity and pay inequity in
the equation, columns (4) and (8). The coefficient of pay inequity remains negative and highly
significant with a p-value of less than 0.01. However, the coefficient of pay equity becomes

more statistically significant.

We also control the possible effect of other factors on employee performance. As
expected, the coefficient of LnAveEmployeePay and LnRevenue are positive and significant in
all columns. In fact, a 10% increase in LnAveEmployeePay and LnRevenue is associated with
1.5% to 4.7% and 2.3% to 4% improvement in employee performance, respectively. In addition,
the results show that a 10% rise in industry concentration can increase employee performance

by 8.5% to 13.5%. One explanation is that employees increase their performance to secure
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their careers, particularly in highly concentrated industries where there are fewer outside

opportunities available to them. On the other hand, the company does not want to lose their

employees because there are not enough potential employees in the market. Therefore, the

company also motivates its employees to achieve higher productivity.
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Table 2.6 presents the estimated coefficient by two-step SGMM used to solve the
endogeneity problem in our model. Since SGMM considers the persistence in employee
performance, it shows the short-run impact of pay ratios on employee performance. Columns
(1) and (5) in Table 2.6 confirm our prior results in Table 2.5 It demonstrates that increasing
pay inequality is perceived as unfair income distribution, leading to a negative effect on
employee performance. The coefficient of LnPaylnequalit in column (1) implies that a 10%
increase in LnPaylnequality is associated with a decrease of 1.8% in employee performance
measured by TFP in the short run which is economically non-trivial.  Our result contrasts with
Faleye et al.’s (2013) result, with no significant relationship between pay inequality and
employee performance in the US. One explanation may be the difference in calculating average
employee pay. Faleye et al. (2013) measure the average employee pay as total labour expenses
less total executive compensation divided by the number of employees. In contrast, we calculate
it as total employee expenses less total CEO pay divided by the number of employees minus
one.r” The second explanation may be the difference in the context of the experiment. Equity
and Relative Deprivation theories assert that the impact of pay inequality can be different in
different samples, in which employees have different norms or values.*® Australia is one of the
wealthiest countries globally (Credit Suisse Research Institute, 2019), and it is widely regarded
as an egalitarian country where the principle of a “Fair Go” is strongly supported by the
community and all political parties (Saunders & Wong, 2013). The Labour Party is Australia’s
oldest political party, established federally in 1901. Australian political leaders continue to
stress the importance of the “Fair Go” in defining what Australia stands for as a nation.
Moreover, several studies (e.g., Chesters, 2010; Meagher & Wilson, 2008) examined Australian
attitudes towards income inequality and found that most Australians believe that income
inequality between the lowest and highest income levels is significant. Therefore, it would be

anticipated that the behavioural perspective is more dominant in Australia.
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Columns (2) and (6), shows mixed results for the association between PayEquity and
employee performance. Regarding TFP as a proxy of employee performance, the coefficient
of PayEquity is statistically and economically significant negative. In fact, a 10% increase in
PayEquilty leads to a 6.9% decline in employee performance in the short run. However,
Focusing on SLE as a measure of employee performance, we cannot find a statistically
significant impact of PayEquity on employee performance. Therefore, the significance level of
its impact on employee performance is ambiguous. In addition, Columns (3) and (7) provide
further evidence of the negative and significant relationship between Paylnequity and employee
performance, consistent with our hypothesis. The negative coefficient of Paylnequity means
that employees respond differently to Paylnequity that is in their favour (negative Paylnequity)
than Paylnequity which is not (positive Paylnequity). In fact, negative Paylnequity is perceived
as favourable pay inequality because the pay inequality is less than an expected amount. Our
result shows that moving from favourable pay inequality to expected pay inequality decreases
employee performance. In contrast, positive Paylnequity is interpreted as unfavourable pay
inequality since the pay inequality is more than an expected amount. In this situation,
increasing Paylnequity from zero to a positive amount leads to reduced employee performance.
Hence, employees have higher performance in the presence of favourable Paylnequity rather
than unfavourable Paylnequity. Finally, columns (4) and (8) show the further examination of
our regression when both PayEquity and Paylnequity are included. In all columns, there is a

negative and significant relation between PayEquity, Paylnequity and employee performance.

2.54 Examining a non-linear relationship between pay equity and employee

performance

In the previous section, we examine the linear relation between pay ratios and employee
performance. The analysis illustrates that pay inequality and pay inequity negatively affect
employee performance, while the result for pay equity is unclear. As discussed under hypothesis
2, this section investigates whether pay equity has a non-linear relationship with employee
performance, based on Tournament Theory. Table 2.7 shows that the coefficient estimates of
squared pay equity and pay equity are significantly negative and positive, creating an inverse
U-shaped relation between pay equity and employee performance. The finding does not change
in the SGMM model. However, the value of the turning point slightly decreases. This result
supports the view that there is a non-linear relationship between pay equity and employee
performance, suggesting that there is an optimum level of pay equity. Therefore, a pay equity

level that is too high or too low is sub-optimal in terms of employee productivity. This result
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suggests that a reward system that is linked to individuals’ inputs can increase employee
performance. However, the non-linear relationship indicates that increasing pay equity above
the turning point may lead to lower employee productivity. Therefore, it is essential for
managers to consider the current level of pay equity in their company before deciding to

increase it.

We also examine the non-linear relationship between two other pay ratios (pay inequality
and pay inequity) and employee performance.!® The results do not indicate a non-linear
association between these two ratios and employee performance. The coefficient of pay
inequality is significantly negative, and the coefficient of the square term of pay inequality is
significantly positive. However, its turning point (minimum point) exceeds the maximum pay
inequality in our sample. Similar to our analysis of pay inequality, the coefficient of pay
inequity is significantly negative, and the coefficient of the square term of pay inequity is
significantly positive. Nevertheless, we find that there is an extreme turning point at the 95th
percentile. Hence, our analysis shows an inverse U-shaped relationship between pay equity and
employee performance and a linear negative relationship between other ratios, pay inequality

pay inequity, and employee performance.
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2.6 Limitations and future study directions

Our results should be viewed in light of their potential limitations. First, we assume that
employees are aware of their CEO’s compensation and that the CEO’s pay is a reference against
which to evaluate their compensation. Although we do not directly test this assumption, the
focus of regulators and news on executive compensation, empirical studies on CEO pay ratio,
and the robustness of our findings support this assumption. A related limitation is that our study
is limited to vertical pay disparity. However, individuals compare their compensation using a
variety of referents. Therefore, a future avenue for research would be comparing the impact of
different types of pay disparity and investigating the overall effect of pay disparities. Second,
behavioural theories depend on individuals’ perceptions of inputs and outcomes, which
contribute to their reactions (Gupta et al., 2012). However, we do not assess employees’
perceived inputs and outcomes in this study. Following Adams (1965), we assume that
employees consider their effort as input and monetary reward as an outcome. Therefore, future
research might explore how other perceived outcomes (such as a high-quality working

environment) moderate the effect of compensation disparity on performance.

A further limitation is the lack of publicly available data. Therefore, our measure of pay
inequity probably will be associated with compensation based on factors that we were unable
to detect. Despite this limitation, results consistent with previous research support our
conceptual and empirical modelling of pay equity and inequity. A related limitation is that our
result is based on Australian listed firms, where there is a strong emphasis on egalitarianism.
Hence, our findings may not hold in a cross-cultural setting with varying degrees of pay
disparity and inequity aversion. Therefore, another avenue for future research would be to
investigate whether cultural views on compensation influence this relationship. A final
limitation is that we assume all employees in different working places react homogeneously to
pay disparity. It is still unknown whether individuals with different characteristics in various
jobs and working environments have the same reaction to pay equity and pay inequity.
Developing appropriate conceptual models for investigating this question will be another future
research area. Given these limitations, we suggest our study does provide new insight into the
accumulating research on pay dispersion and supports the notion that such research is vital for

understanding how to design compensation systems properly.
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2.7 Conclusion

Using a dataset of Australian listed companies, we study how within-firm pay inequality
between CEO and employee relates to employee performance and whether breaking down pay
inequality into pay equity and pay inequity can provide an appropriate basis for integrating
behavioural and economic perspectives. We find that higher pay inequality is significantly
associated with lower employee productivity, indicating that the behavioural perspective is
dominant in our sample. In order to separate pay inequality from pay equity, we estimate pay
inequality according to CEOs’ and employees’ inputs, company characteristics and the labour
market. Consistent with our expectations, we find that pay inequality is positively related to
CEOs’ skills but negatively associated with employees’ input and outside opportunities, as well
as corporate governance effectiveness. In addition, we find that pay inequity, which is an
unexplained part of pay inequality, is negatively related to employee performance, consistent
with the behavioural perspective. However, the relationship between pay equity and employee
performance is not clear. We examine the possibility of a non-linear pay equity impact. Our
results suggest that, at least in our sample, at a higher level of pay equity, increased pay equity
diminishes employee performance. We find an inverted U-shaped relationship between pay
equity and employee performance.

Our findings extend the previous integrated approach to the relationship between vertical
pay disparity and employee performance in an organisation setting. In general, our results
suggest that employees exhibit higher performance where there is a small level of pay inequity
and a large amount of pay equity. However, it should be noted that increasing pay equity beyond
a specific threshold tends to decrease employee performance. In addition, our findings have
managerial implications for the design of compensation between hierarchical levels. We believe
that a pay system based on individuals’ input into the workplace can effectively motivate
employees and increase their performance. However, managers should consider the current
level of pay equity in their company before deciding to increase pay equity. Our non-linear
analyses indicate that an increase in pay equity may have a negative impact on employee
performance for companies that already exhibit high levels of pay equity. Our findings also
have implications for regulators. They suggest that CEO pay ratio disclosure per se, without
putting it into an equity context, will lead to misinterpretation. Without detailed knowledge of
employees’ and CEOs’ input, financial statement users may interpret the CEO pay ratio with

insufficient information. We believe disclosure of relevant information about workforces can
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help financial statement users to more accurately judge the effect of pay structure on

performance.
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2.9 Appendix

Appendix 2.1 Definition of variables

Table A.2.1. Definition of variables

Variables

Definition

Source

Pay Ratio:
Paylnequality

The natural logarithm of (CEO Compensation / average employee
compensation)

Author’s calculation

PayEquity Predicted pay inequality between CEO and employees by Eq. 2-1 Author’s calculation

Paylnequity The residual of Eq. 2-1 shows the deviation from pay equity

CEO compensation CEO compensation is total compensation, including short-term pay (e.g. Datastream
salary and fees, accrued bonus), post-employment benefits (e.g.,
superannuation) and share-based payment rights.

LnAveEmployeePay The natural logarithm of Employee benefits (Wages and salaries,
superannuation, share-based payments) minus CEO compensation
divided by the number of employees minus one

CEO’s Bargaining Power:

LnRevenue The natural log of total sales in millions of dollars, Datastream

BTM Book value of equity /(share price * total shares outstanding) Datastream

LnAge Natural log of (current fiscal date — listing date) per year

Ret Log (return during the fiscal year) Datastream

ROA (Net Income + (Interest Expense on Debt-Interest Capitalized) * (1-Tax Datastream
Rate)) / Average of Last Year’s and Current Year’s Total Assets * 100

STDRet Rolling 60-month standard deviation of returns.?°

STDROA Rolling 5-year standard deviation of returns.?*

Leverage Total long-term debt scaled by the total assets Datastream

BoardSize The total number of board members at the end of the fiscal year Datastream

IsCEOBoard An indicator equal to 1 if the CEO is a board member and 0 otherwise Datastream

IsSCEOChair An indicator equal to 1 if the CEO is the chairman of the board and 0 Datastream
otherwise

BoardTenure The average number of years that each board member has been on the Datastream
board.

IndCommittee Percentage of independent board members on the compensation Datastream
committee as stipulated by the company

Employee Bargaining Power:

RDlIntensity Research and development expenses scaled by total asset, assumed equal  Datastream
to zero when R&D is missing in Datastream.

PPTIntensity Net property, plant and equipment per employee in millions of dollars.  Datastream

Education The percentage of the population with at least a bachelor’s degree in
each region in each year.

IndConcentration The sales-based Herfindahl index is calculated based on all Datastream
firms in the same industry. Revenue is trimmed at the 5 and 95%
percentiles.

Union The percentage of employees who are members of trade unions in each ASB
region for each year.

UnemploymentRate The percentage of those looking for a job in the labour force in each ASB
region for each year.

VacantJob The ratio of vacant jobs to total jobs in each industry in each year. ASB
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Appendix 2.2 Industry map to join GICS to ANZSIC

Table A.2.2. Industry map to join GICS to ANZSIC

GICS IndustryGroup (two-digit) ANZSIC code
Materials Mining (B)
Energy Oil & gas extraction (07)
Real Estate Property operators & real estate services (67)

Software & Services

Computer system design & related services (70)

Capital Goods

Construction (E)

Diversified Financials

Finance (62)

Retailing

Retail trade (G)

Consumer Services

Accommodation and food services (H)

Commercial & Professional Services

Professional, scientific & technical services (except computer design) (69)

Health Care Equipment & Services

Health care and social assistance (Q)

Food, Beverage & Tobacco

Food product manufacturing (11)

Media & Entertainment

Information media and telecommunications (J)

Pharmaceuticals, Biotechnology & L.ife Sciences

Basic chemical & chemical product manufacturing (18)

Utilities

Electricity, gas, water and waste services (D)

Transportation

Transport, postal and warehousing (1)

Banks

Finance (62)

Insurance

Insurance & superannuation funds (63)

Telecommunication Services

Telecommunications services (58)

Food & Staples Retailing

Food retailing (41)

Household & Personal Products

Other services (S)

Technology Hardware & Equipment

Information media and telecommunications (J)

Consumer Durables & Apparel

Textile, leather, clothing & footwear manufacturing (13)

Semiconductors & Semiconductor Equipment

Other services (S)

Automobiles & Components

Other services (S)
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1 The world scope data illustrates that the global income share of the top 1% increased from 16% in 1980 to 22%
in 2000. Then, it declined slightly to 20% by 2016. However, the income share of the global bottom 50% has
fluctuated around 9% since 1980.

2 Although the main argument of both studies was the impact of simple vertical pay disparity on performance, they
also examine the impact of the residual (Paylnequity) on firm performance (Shin et al., 2015) and employee
performance (Faleye et al., 2013).

3 We used total CEO remuneration to forecast expected CEO remuneration for two reasons. Firstly, our sample is
not limited to large corporations where the executive’s salary is broken down into fixed salary, non-cash benefits
and contingent benefits normally in the form of bonuses. Secondly, in cases of CEOs’ salary breakdown
availability, there are a large number of zero bonuses. Labour expenses also include wage and salaries,
superannuation and share-based payments.

4 This variable is calculated at the regional level because of data limitations.

5 Revenue is trimmed at the 5 and 95 percentiles to remove the effect of outliers in the calculation of the
Hirschman—Herfindahl index.

® The trade union members data are collected from the Australian Bureau of Statistics (ABS), which are presented
at regional level.

" Another proxy, considered in the literature as a proxy of outside opportunity, is industry homogeneity. It is
calculated as the mean partial correlation between a firm’s return and an equally weighted industry index. In this
study, this variable is not included because the lack of data on an equally weighted GICS industry index.

8 Union may have a positive or negative impact on employee performance (Faleye et al., 2013).

° Beta and alpha are heterogenous across industries.

10 CEO compensation is reported in TRD based on the US dollar. Therefore, we also collect the USD/AUD
currency rate from TRD. We calculate CEO compensation in AUD by multiplying CEO compensation in USD by
the currency rate in the fiscal date of each firm-year.

1 If number of employees is missing, we use the employee numbers from the previous year

12 \We also consider total senior executive compensation or board member compensation to check later that it is
possible to manually collect data on CEOs. If we restrict the search to CEOs the number of observations was 543
unique firms and 3882 observations.

13 The outliers in variables may render the distribution non-normal, affecting the descriptive statistics.

14 The trend of pay inequality in our sample is consistent with the Productivity Commission’s report in 2009 and
the Australian Council of Superannuation Investors (ACSI) report in August 2020.

15 Unlogged pay inequality is equal to 20.45 and 21.20. Therefore, we use the natural log of pay inequality in our
analyses to reduce the influence of outliers.

16 Although obtaining the direction of the bias in the coefficients is generally complicated, it can be determined as
the covariance between the independent variable and the error term in a simple model, as suggested by Wooldridge
(2012). Following this approach and assuming that pay inequality and employee performance have a negative
effect on each other, it can be shown that the asymptotic OLS bias is negative. Comparing the long-term pay
inequality coefficient from the dynamic model estimated by OLS (not tabulated) and the SGMM result suggests
that SGMM has corrected the bias in the right direction.

17 We use a different method because of the lack of information on executive compensation and the number of
executives in TRD and DatAnalysis.

18 These theories indicate that social dictates can affect what society tells individuals, what they are entitled to and
what they find desirable.

19 We do not tabulate these results to conserve space, but they are available upon request.

20 Calculated if the data were available for at least 36 months.

21 Calculated if the data were available for at least 36 months.
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Chapter 3
The drivers of labour share and impact on pay inequality:

A firm-level investigation

Abstract: Income inequality and labour share have followed divergent trends in Australia.
Empirical studies have attempted to explain their movement and their relationship using macro
data. However, what is lacking is a firm-level study to capture the determinants of labour share
specific to the firm’s production technology and market structures with an investigation into
the impact on pay inequality inside firms. Hence, we conduct the first Australian firm-level
study using a sample of Australian listed firms over the period 2004-2019. First, we examine
the impact of technological progress, product market power and labour market power on the
labour share. The results show that the decline in Australian labour share is mainly driven by
technological progress and increasing product market power. However, labour market power
does not have a significant impact on labour share. These findings are robust to an array of
sensitivity tests. Second, we examine the impact of labour share on pay inequality within firms.
We find robust evidence that declining labour share is a significant driving force in the
evolution of pay inequality. Moreover, a 10% decline in labour share raises pay inequality by
4.19%. Additional tests show that technological progress and product market power can
moderate the negative impact of labour share on pay inequality.

Keywords: Income distribution, Mark-up, Labour share, Pay inequality, Total factor

productivity

JEL Classification: D33, J31, D42
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3.1 Introduction

The worldwide shift in the functional distribution of income between significant factors of
production (capital and labour) and the rise in income inequality has been observed in many
countries. For example, several studies have documented a decline in aggregate labour share
(e.g., Dao et al., 2019; Karabarbounis & Neiman, 2014) and an increase in inequality (e.g.,
OECD 2015) in most countries. This divergent trend between labour share and income
inequality has also been emphasised in Australia in recent decades. Regardless of the
measurement method, Australian labour share has experienced a significant decline since the
mid-1970s (Gianni, 2019), while income inequality has increased and now exceeds the OECD
average (Sila & Dugain, 2019).

The decline in labour share and the rise in income inequality have led to a growing
literature on personal and functional income distribution drivers. Several potential explanations
for the declining labour share have been proposed, including technological progress (Bentolila
& Saint-Paul, 2003; Karabarbounis & Neiman, 2014), market concentration (Autor et al., 2020;
De Loecker et al., 2020; Kehrig & Vincent, 2021), labour market institution (Piketty, 2014) and
globalisation (Elsby et al., 2013). Some studies go a step further and argue that declining labour
share is a driver of income inequality. Atkinson (2009) proposes a theoretical framework and
shows that the transition from labour share to capital share can increase income inequality under
plausible characterisations of capital and labour incomes. The negative association between
labour share and income inequality has been illustrated in a few empirical studies (Dao et al.,
2017; Daudey & Garcia-Pefialosa, 2007; Erauskin, 2020; Jacobson & Occhino, 2012; Sauer et
al., 2020)

Despite the surge of interest in the determinants of labour share and its link with personal
income distribution, there has not been enough investigation at the firm level. In fact, existing
research on the drivers of declining labour share relies heavily on country or industry aggregate
macro data and downplays the importance of firm-level data. In addition, there is little clear
guidance about the link between functional and personal income distribution inside firms.
However, firm-level study is essential for two main reasons. First, most economic activities are
organised within firms, where production and compensation decisions are taken that eventually
impact the functional distribution of income and pay inequality between those who provide
services in the form of labour and those whose contribution is primarily tied to capital. Second,

studying the labour share at the firm level allows us to overcome important measurement issues
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confronted by most of the labour share literature such as the treatment of capital depreciation
(Bridgman, 2018), self-employment (Elsby et al., 2013; Gollin, 2002), intangible capital (Koh
et al., 2020) and business owners taking capital instead of labour income (Smith et al., 2019).
Nevertheless, only a few studies (e.g., Autor et al., 2020; De Loecker et al., 2020; Growiec,
2012; Guschanski & Onaran, 2018; Siegenthaler & Stucki, 2015) have investigated the firm-
level determinants of labour share. Furthermore, the impact of a firm’s labour share on the pay
inequality between the CEO, whose compensation is linked to capital income, and employees
(pay inequality) as one of the drivers of income inequality® has not been investigated. Therefore,
what is lacking is a firm-level analysis of factors determining Australian labour share and the
impact of labour share on pay inequality within firms. Therefore, this paper aims to address
these gaps by examining two related questions: (i) What factors explain a firm’s labour share?

and (ii) Is there a relationship between labour share and pay inequality within firms?

To fulfil our aim, we analyse a sample of Australian listed firms over the period 2004-
2019. Our empirical analysis is divided into two parts. In the first part, we examine the
underlying determinants of labour share at the firm level. We consider three leading channels:
technological progress, product market power and labour market power, which have been
proposed in the literature as the main drivers of labour share movement. We find that
technological progress and product market power are salient factors in explaining the level of
labour share. Employees in firms with higher technological progress and product market power
gain a lower proportion of these firms' value added. In the second part, we investigate the impact
of labour share on pay inequality within firms. Our finding indicates a significant negative
association between labour share and pay inequality. Lastly, we conduct further analysis to
explore how potential drivers of labour share may affect the relationship between labour share

and pay inequality.

This study contributes to the academic literature on labour share and pay inequality and
has implications for policymakers. First, to the best of our knowledge, this study is the first that
documents the firm-level determinants of labour share in Australia. Our findings thus contribute
to the debate that has been dominated by evidence from the United States. Second, it extends
the empirical study of the firm-level determinants of labour share by considering the impact of
three leading channels: technological progress, product market power and labour market power.
Third, our study provides novel insight into the link between labour share and pay inequality
within firms. Investigating this link within firms help us detect a determinant of pay inequality

and, more importantly, sheds light on possible way of overcoming the pay inequality problem.
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Finally, our findings can help policymakers limit further declines in labour shares and increases

in pay inequality in Australia.

The remainder of this paper is organised as follows. Section 2 discusses the related
literature on the determinants of labour share, as well as the conceptual framework of the
relationship between labour share and pay inequality. It also presents the development of two
main key hypothesises in this study. Section 3 presents our empirical methods to examine the
impact of technological progress, product market power, and labour market power on labour
share and also the impact of labour share on pay inequality within firms. Section 4 provides
detailed information about the sources of data used, the criteria for selecting the sample, the
methods of measurement, and presents descriptive statistics of the variables under study.
Following this, Section 5 presents the empirical analysis and findings based on the collected
data. Finally, section 6 provides concluding remarks, implications, and avenues for future

research.
3.2 Literature Review and hypothesis development

This section, first, reviews the existing theoretical and empirical literature on the drivers of
declining labour share to shape our first hypothesis about firm-level causes of the fall in
Australia’s labour share. Second, it reviews the related literature about the linkage between
functional and personal income distribution at the macro level. Thereafter it extends the
literature into the relationship between labour share and pay inequality within firms and

develops our second hypothesis.
3.2.1 Determinant of labour share: A short review and hypothesis

There is an ongoing debate about the underlying causes of the declining labour share. One
stream in the literature points to technological progress as a primary reason (Bentolila & Saint-
Paul, 2003; Karabarbounis & Neiman, 2014). Karabarbounis and Neiman (2014) hypothesise
that the fall in the cost of capital relative to labour encourages firms to replace one factor of
production with another. However, the type of capital and labour can complicate this
substitution. For example, equipment substitutes differently with regard to labour than to
buildings and structures (Eden & Gaggl, 2019; Hubmer & Restrepo, 2021) and some employees
may benefit from technical changes, while others suffer as a result (Acemoglu & Autor, 2011).
Furthermore, Bentolila and Saint-Paul (2003) propose a theoretical model to illustrate the
relationship between technological progress and labour share. Their model implies that, under

specific assumptions, the variation of labour share may be due to different values of the capital-
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output ratio, the elasticity of substitution and capital-augmenting technical progress. According
to their model, the impact of capital intensity and capital-augmenting on labour share can be
either positive or negative depending on the elasticity of substitution between capital and
labour. Hence, a common element in these papers is the elasticity of substitution between capital
and labour. While some studies find an elasticity of substitution of below one (Chirinko, 2008;
Chirinko & Mallick, 2017; Oberfield & Raval, 2021), Grossman et al. (2021) show that a
slowdown in labour productivity growth or capital-augmenting technological progress can

eventually result in declining labour shares even if capital and labour are gross complements.

Another stream of literature points to rising product market power, measured by mark-up
or industry concentration, as a potential cause of declining labour share (e.g., Autor et al., 2020;
De Loecker et al., 2020). In the absence of competition, firms gain market power and price their
goods above their marginal cost, leading to higher mark-up (De Loecker et al., 2020). Bentolila
and Saint-Paul (2003) theoretically and empirically show that the increase in mark-up is
associated with a lower labour share. In addition, some studies show that an increase in the US
aggregate mark-up, driven by the reallocation of economic activity toward large and high-mark-
up firms with lower labour share, decreases the aggregate labour share (Bagaee & Farhi, 2020;
De Loecker et al., 2020). Similarly, Autor et al. (2020) present evidence that the rise in the US
industry concentration positively impacts the decline in the labour share across industries.

Furthermore, some researchers assert that a decline in labour market power leads to a shift
in functional income distribution (e.g., Farber et al., 2021; Gouin-Bonenfant, 2018). Declining
labour market power may have allowed firms to exercise greater monopsony, and, as a result,
stronger wage markdowns (Grossman & Oberfield, 2021). Kehrig and Vincent (2021)
theoretically show that a higher wage markdown leads to a lower labour share. A stronger wage
markdown may result from labour market deregulation, such as de-unionisation or increasing
labour market concentration. Many authors point to de-unionisation as an explanation for the
decline in labour market power (Stansbury & Summers, 2020). For example, Farber et al.
(2021) document a positive correlation between state-level labour share and state union
membership rates. In addition, increasing a firm’s labour concentration in the relevant labour
markets could account for stronger markdowns of wages relative to marginal revenue
productivity and perhaps to a smaller labour share. Gouin-Bonenfant (2018) shows that a higher
dispersion of productivities, which implies a greater concentration of employment, results in a

lower aggregate labour share. Azar et al. (2020) use data from online job postings to show an
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inverse correlation between real wages and market concentration. Similarly, Benmelech et al.

(2020) show that the negative correlation is stronger in the presence of low unionisation rates.

Empirical studies of labour share have used different levels of analysis. Most studies are
based on country-level data (e.g., Hogrefe & Kappler, 2013; Young & Lawson, 2014; Young
& Tackett, 2018) and industry-level data (e.g., Alvarez-Cuadrado et al., 2018; Elsby et al., 2013;
Hutchinson & Persyn, 2012; Pianta & Tancioni, 2008; Young & Zuleta, 2017). Only a few
studies (e.g., Autor et al., 2020; De Loecker et al., 2020; Growiec, 2012; Guschanski & Onaran,
2018; Siegenthaler & Stucki, 2015) have focused on firm-level labour share. For example,
Siegenthaler and Stucki (2015) examine the firm-level determinants of labour share in
Switzerland. They find that the growth in the firm’s share of workers using information and
communication technology is the primary cause of the declining labour share. Similarly,
Growiec (2012) investigate the sources of labour share variations in Poland using quarterly
firm-level panel data. They show that changes in the ownership structure and human capital
accumulation explain the downward trend in the labour share. In addition, Guschanski and
Onaran (2018) provide international evidence for the negative impact of financialisation on
firm-level labour share due to increased shareholder value orientation. The result of these
studies emphasises the importance of firm-level analysis in investigating the movement in
labour share. Hence, In this paper, first, we examine the impact of the three channels previously
described — technological progress, product market power, and labour market power — on

Australian firms’ labour share. Given the related literature, our first hypothesis is as follows:

H1: A firm’s labour share decreases with technological progress and product market power

and increases with labour market power.
3.2.2 Labour share and pay inequality: A conceptual framework and hypothesis

The decline in labour share has been associated with the debate on rising income inequality. As
argued by Glyn (2011), Morrisson (2000), and Piketty (2014), capital income tends to be more
unequally distributed than labour income and hence a transfer from labour income to capital
income leads to an increase in income inequality. For example, Wolff (2010) shows that capital
ownership (e.g., stock ownership, bonds, trust, and business equity) is mainly concentrated at
top of the income distribution in the U.S. during the period 2001-2007. Furthermore, Atkinson
(2009) proposes a standard approach for analysing the relationship between functional income
distribution (labour/capital share) and income inequality. His study asserts that the positive
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linkage between capital share and income inequality is possible under plausible
characterisations of capital and labour incomes.

An empirical relationship between labour share and income inequality has been
investigated by a few studies using macro-level data. For example, using a sample of 39
developed and developing countries between 1970 and 1994, Daudey and Garcia-Pefialosa
(2007) find that a larger labour share is associated with a lower Gini coefficient. Similarly,
Jacobson and Occhino (2012) show that a 1% decrease in the U.S. labour share is associated
with a 0.15% to 0.33% increase in the Gini index. A recent report by Dao et al. (2017) suggests
that lower labour share is associated with higher Gini coefficients for 49 countries (mostly
advanced countries) between 1991 and 2014. Sauer et al. (2020) find that the most robust factor
behind rising income inequality is the declining labour share for 73 countries (mostly
observations from advanced OECD countries) between 1981 and 2010. Similarly, using a
sample of 62 developed and developing countries for the period 1990-2015, Erauskin (2020)
shows that the declining labour share is strongly associated with a smaller income share for the

lowest two quintiles and a larger income share for the highest quintile.

The current literature on the relationship between functional income distribution and
personal income distribution has focused mostly on macro-level data and obscured the
relationship inside the firm. However, the linkage between labour share and income inequality
at the macro level can be extended to the firm level. At the macro level, individuals’ income
comes from two main sources, capital and labour. Since the distribution of capital income is
more concentrated on the top of income distribution (Piketty, 2014; Wolff, 2010), declining
labour share (increasing capital share) raises income inequality. The same argument can be
implicitly applied at the firm level. Individual remuneration package inside firms consists of
short-term pay (e.g. salary and fees, accrued bonus), post-employment benefits (e.g.,
superannuation) and share-based payments. Among them, share-based payments (such as stock
options and stock appreciation rights), which is a type of compensation based on the share of
the company, is an effective mechanism to align the divergent interests of executives and
shareholders (Jensen & Meckling, 1979). In other words, the part of employee’s compensation,
share-based payment, is linked with shareholder wealth (capital share) within a firm. Similar to
capital income, share-based payment is not equally distributed among all individuals within the
firm and this inequality is more pronounced among individuals at different hierarchical levels
in an organisation. For example, Cheffins and Thomas (2004) assert that CEOs receive vastly

higher stock options in comparison with other counterparties. Empirical studies in Australia
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show that long-term incentives, such as share-ownership or share-option schemes, comprise the
largest percentage of Australian CEO compensation (Hamson, 2021) and an increase in
shareholder wealth leads to an increase in CEO compensation (Merhebi et al., 2006). Since the
distribution of share-based payment is not equal and mainly contributes to the top executives’
compensation, we expect that a fall in labour share, resulting in a transfer from labour share to
capital share, leads to a rise in pay inequality between CEO and average employee. This
conceptual framework, though simple, provides a lens through which we can interpret the firm-

level evidence on labour shares and pay inequality. Hence, our second hypothesis is as follows:
H2: Labour share is negatively associated with pay inequality within firms.

3.3 Methodology

This section consists of two parts. The first part explains our empirical model to examine the
impact of three main channels: technological progress, product market power, and labour
market power on labour share. The second part describes the model for examining the impact

of labour share on pay inequality within firms.
3.3.1 Determinants of the labour share

Based on empirical studies that examine the impact of technological progress, product market
power, and labour market power on labour share within firms (e.g., Autor et al., 2020; Bentolila

& Saint-Paul, 2003;), we model the impact of these channels as follows:

LnLabourShare ; = oy + oy LnLabourShare ;;_; + B;LnCapital/VA; + [, TFP,; +
B3 LnMarkup ;; + B4 HHIEmp;, + 5 Uniony + B¢ delta. LnEmpNum;; + B; BTM; +
Bs LnAge;; + By LnRevenue;; + 1o Leverage; + ;i (3-1)

In the above equation, labour share is our dependent variable measured as labour expenses
divided by value added in each firm-year. The model includes a lagged dependent variable to
reflect the persistence of labour share over time (Bentolila & Saint-Paul, 2003). Subscript i is
the firm identifier, j is the industry identifier, defined using a two-digit Global Industry
Classification Standard (GICS) code, k is the region identifier, t is the fiscal year, and u is an

error term that contains region, industry, firm, and year fixed effect.
Uijke = Okjic+ €= Y +8 + Wi+ T + & (3-2)

Where ¢;, assumed to be independent and identically distributed with mean zero and

constant variance.
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Three main labour share drivers in our equation are technological progress, product
market power and labour market power. Technological progress is included in our model by
using two proxies, capital to value-added ratio (LnCapital/VAi;) and Total Factor Productivity
(TFPiy). Following Bentolila and Saint-Paul (2003) and Autor et al. (2020), LnCapital/VAi is
measured as the natural logarithm of gross property, plant and equipment to value-added ratio.
Based on Bentolila and Saint-Paul’s (2003) model, LnCapital/VAit and TFPi: can be negatively
or positively associated with labour share. If labour and capital are complements (negative
elasticity of substitution), increasing LnCapital/VAix or TFPi: increases labour share. The
converse applies if labour and capital are substitutes.? Therefore, we would expect a lower
labour share in firms with higher technological progress if labour and capital are substitutes.
Regarding product market power, we include firm-level mark-up (LhMarkup), measured by
De Loecker et al.’s (2020) approach, in our equation. Lastly, labour market power is included

using two proxies, labour market concentration (HHIEmp) and union membership (Union).

In addition to these three channels, we control the effect of labour adjustment cost
(delta.LnEmpNum) by the growth rate of the number of employees, following Bentolila and
Saint-Paul (2003). Firm size (LnRevenue), firm age (LnAge) and book-to-market ratio (BTM)
are included to measure the complexity of a firm’s operation and growth opportunities. The
capital structure (Leverage), measured by total debt scaled by total assets, is also included.
Leverage may be negatively associated with compensation because it decreases companies’
ability to make their payroll. However, leverage can be positively correlated with compensation
since potential bankruptcy costs arising from high leverage should be compensated by higher
pay.

A potential problem arises when estimating the above equations. As discussed in the
literature, the inclusion of the lagged dependent variable in the empirical model implies a
correlation between the regressors and the error term, since lagged labour share depends
onu; jx¢—1, @ function of the region, industry, and firm fixed effect, which could bias the
coefficient estimates. In addition, region, industry and firm fixed effect are potentially
correlated with our explanatory variables. The appropriate way to control the endogeneity
problem is to use instrument variables that are not subject to reverse causality for all variables
of interest. Following other studies in this stream of literature (e.g., Bentolila & Saint-Paul,
2003), the preferred estimator is the “system generalised method of moments (SGMM)”
(Arellano & Bond, 1991; Arellano & Bover, 1995) with robust standard errors. The
econometrics literature shows that the two-step SGMM estimator is the most widely used
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technique to deal with potential endogeneity (Windmeijer, 2005). In addition, SGMM controls
for unobserved heterogeneity and dynamics in the system since there is the possibility of

persistence in labour share and mismeasurement of variables that may bias estimates.

SGMM estimates a system of equations that express labour share as a function of the
covariates in both levels and first differences. We treat the labour share and all right-hand side
variables except Union as potentially endogenous variables. Regarding the first differences
equation, since differencing induces a first-order moving average of the residuals, we use the
second and third, rather than first, lagged values of endogenous variables as instruments.
Turning to level equations, we use the first and second lagged first differences of all endogenous
variables. The identification assumptions in this model are as follows. In the level equation, If

there is a variable, say Z} , ., satisfying the condition E(Z};, . .)=0 and we can assume that
E(Zf; .+ Oxi0) does not depend on t, then we have E(AZ}; ., ke )= 0, 1.6 AZ;, isa
valid instrument for the level equation. Similarly, for the equation estimated in the first
difference Z?; , , is a valid instrument. The specification is checked using the Hansen statistic,
a test of over-identifying restrictions for the validity of the instrument set. We also report a
statistic for the absence of second and third-order serial correlation in the first-differenced
residuals. This is based on the standardized average residual autocovariance, which are
asymptotically N(0, 1) variables under the null of no autocorrelation, and should not be
significantly different from zero if the residuals in levels are serially uncorrelated (note that,

due to differencing, first-order autocorrelation is expected ex-ante).
3.3.2 Labour share and pay inequality

In order to examine our second hypothesis, we assume a log-linear relation between the two

variables of interest, labour share and pay inequality using the following equation:

LnPaylnequality;: = ay + a;LnPaylnequality;_; + B; LnLaborShare; +

B, LnRevenue; + 33 BTM; + B, LnAge; + B5 ROA; + B Ret; + B, STDRet; +

Bg Leverage; + B ISCEOChair;; + ;9 BoardTenure;; + ;; IndCommittee; +

B12 PPEIntensity; + ;3 RDIntensity; + ;4 IndConcentration; + ;5 Education;; +

B1e Uniony ¢ + B1; UnemploymentRatey ; + B1g VacantjobRatioj; + ujjx; (3-3)

In the above equation, pay inequality is calculated using the ratio of the total CEO
compensation to the mean employee pay during the fiscal year. We also consider the persistence

of pay inequality over time. The coefficient of interest, 5, captures the association between
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labour share and pay inequality. Subscript i is the firm identifier, j is the industry identifier,
defined using a two-digit Global Industry Classification Standard (GICS) code, k is the region
identifier, t is the fiscal year, and u is an error term that contains region, industry, firm, year
fixed effect (Eq. 3-2).

Similar to prior studies (Core et al., 1999; Faleye et al., 2013; Taherifar et al., 2021), we
control firm and labour market characteristics that can potentially affect pay inequality and may
also be related to labour share. Hence, we include the firm’s operation and growth opportunity
proxies such as firm size (LnRevenue), firm age (LnAge), book-to-market ratio (BTM), return
on asset (ROA), annual stock return (Ret), the standard deviation of common stock returns
(STDRet), and capital structure (Leverage). Furthermore, executives’ bargaining power over
board members is controlled by including CEO chair duality (ISCEOChair), Board tenure
(BoardTenure) and the percentage of independent board members on the compensation
committee (IndCommittee). Finally, labour bargaining power, measured by employees’ skills
and labour market characteristics, is also controlled. Employees’ skills are measured by R&D
intensity (RDIntensity), physical capital intensity (PPTIntensity), and workforce education
(Education). Labour market characteristics, such as industry concentration (IndConcentration),
employee unionisation (Union), unemployment rate (UnemploymentRate), and vacant job ratio
(VacantJob), are included. All variables are explained in Appendix 3.2.

The most critical concern in the estimation of Eq. 3-3 is the simultaneity problem because
compensation decisions jointly impact labour share and pay inequality inside firms. Therefore,
the causality may run in both directions, from labour share to pay inequality and vice versa.
Similar to the previous section, we address this endogeneity problem using two-step SGMM
with robust standard errors. For the level equation, the second lagged first differences in pay
inequality, labour share, firm performance and firm risk are used as instruments in our
estimation. The level equation also uses the lagged values of all other right-hand side firm-level
ratios as its instrument. The first differences equation uses the third lagged values of pay
inequality, labour share, and firm performance. It also uses the second lagged first differences
of all other right-hand side firm-level ratios as their instrument. Similarly, the specification is
checked wusing the Hansen statistic. The first-order autocorrelation, second-order
autocorrelation, and third-order autocorrelation for testing the absence of serial correlation are

reported.
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3.4 Data, sample, and measurement

The financial data for this research are obtained from the Thomson Reuters DataStream
database (TRD).? We start with all Australian listed firms covering all sectors of the economy
over the period 2004-2019. In addition, Australian regional and industry-level data are
collected from the Australian Bureau of Statistics (ABS). In order to merge TRD and ABS
databases, industry groups and the region of incorporation are required for all firms. However,
there are two issues. First, the state of incorporation for all companies and the GICS codes are
not available in TRD. To address this problem, the country of incorporation, registered office
region and GICS for all companies are retrieved from MorningStar DatAnalysis (MD). Then,
the missing values of the country of incorporation and registered office region in TRD are
completed using data from MD. Second, the industry identifiers differ in MD and ABS; the
former uses GICS and the latter uses Australian and New Zealand Standard Industrial
Classification (ANZSIC). To overcome this problem, we relate each two-digit GICS industry
code to a two-digit ANZSIC code. If an exact match is not possible for the two-digit ANZSIC
code, we use the broadest level of the ANZSIC code that potentially maps to the GICS industry
code (Appendix 3.3 illustrates the industry map). Using these steps, our primary required
dataset, including firm-level, industry-level, and region-level data, is constructed.

Our primary variable of interest is the firm-level labour share. Following Hartman-Glaser
et al. (2019) and Donangelo (2021), labour share is defined as labour cost divided by value
added in each firm at the end of the fiscal year. Labour cost is proxied by staff expenses,
including wages and benefits such as health insurance and contributions to pension plans. In
addition, value-added is defined as earnings before interest, tax, depreciation, and amortisation
plus labour cost. We follow Hartman-Glaser et al. (2019) and exclude firm-year observations
with negative sales, negative number of employees, negative total assets, and negative staff
expenses from our primary analysis. In addition, we eliminate firm-year observations with zero
asset turnover. We also exclude firms that do not report a sector code. Consistent with the
literature (Autor et al., 2020; Donangelo, 2021; Donangelo et al., 2019), all observations in
which labour share is negative or greater than one are excluded from the sample. Our final
sample of firm-level labour share includes 8,515 firm-year observations and 1,592 unique firms.

Fig. 3.1 demonstrates a correspondence between the aggregate firm-level labour share
and the national account labour share. The aggregate labour share is calculated as the weighted

average of labour share based on the share of value added in our sample, and the national
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account labour share is the ratio of employee compensation to total factor income, which is
equal to GDP less net taxes on production and imports. Fig. 3.1 shows that the aggregate labour
share and national account labour share movement are quite similar. However, the national
account labour share is larger and smoother than the aggregate labour share from 2004 to 20109.
As De Loecker et al. (2020) discussed, listed firms are larger, older, more capital-intensive, and
involve a more significant role for multinationals, which may cause a lower labour share among
listed firms than in the whole economy. Generally, this correspondence provides some
confidence that our estimation is a robust proxy of the aggregate labour share and can be
employed to shed some light on the determinants of the labour share over the period 2004 -
2019.

Figure 3.1. The relationship between firm-level aggregate labour share and national account’s
labour share
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Note: The ratio of employee compensation to total factor income is from the Australian Bureau of Statistics, (2019-
2020)

In addition to labour share, other financial variables are also calculated based on data
availability in the TRD database. The second variable of interest, pay inequality, is calculated
as the ratio of total CEO compensation to the mean employee expenses during the fiscal year.
CEOQ’s compensation is defined in the TRD database as the highest remuneration within a firm.*
Employees’ average compensation is calculated as the ratio of employee expenses minus the
highest remuneration to the number of employees minus one.> Appendix 3.1 details the
measurement of all significant variables such as LnCapital/VA, TFP, LnMarkup, and HHIEmp.
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For all variables, we exclude observations with missing values, resulting in a sample of 3292
firm-year observations with 659 unique firms. In addition, all continuous financial variables are

winsorised at the 1% level in each two-digit GICS to reduce the influence of possible outliers.

Table 3.1 provides descriptive statistics for all variables in the sample of 3292
observations. On average, the proportion of Australian firms’ value-added paid to labour is 55%
over the period 2004-2019. Fifty per cent of the labour share in our sample lies between 37.7%
and 73.3%. In addition, the average mark-up in our sample is 1.48 (LnMarkupOP is equal to
0.395), which means that the average mark-up charged is 48% over marginal cost. Moreover,
our further primary analysis shows that none of the variables exhibits a strong correlation with
each other, and the signs of the correlations are consistent with our expectations. Technological
progress and product market power are negatively correlated with labour share, while a
negligible positive correlation exists between Union and labour share. In addition, there is a

negative correlation between labour share and pay inequality.
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Table 3.1. Descriptive statistics of the sample

Variable Obs. Mean S.D. 1st quartile Median 3rd quartile
LabourShare 3,292 0.550 0.243 0.377 0.593 0.733
LnPaylInequality 1,352 3.223 1.096 2.458 3.234 3.928
LnCapital/VA 3,292 0.000 1.305 -0.875 0.099 0.949
TFPOLS 3,292 0.034 0.656 -0.336 0.030 0.420
LnMarkupOLS 3,292 0.408 0.649 0.044 0.281 0.596
TFPOP 3,292 0.745 1.848 -0.433 0.739 2.022
LnMarkupOP 3,292 0.395 0.643 0.037 0.256 0.568
TFPWRDG 3,292 0.652 1.711 -0.354 0.600 1.857
LnMarkupWRDG 3,292 0.415 0.652 0.020 0.297 0.620
IndHHIEmp 3,292 0.181 0.134 0.099 0.150 0.190
Union 3,292 15.081 2.446 12.924 15.372 16.674
LnEmployeeNumber 3,292 6.433 2.079 5.187 6.460 7.770
BTM 3,292 0.825 0.763 0.375 0.629 1.053
LnAge 3,292 2.540 0.904 2.036 2.618 3.130
LnRevenue 3,292 5.729 1.886 4474 5.677 6.977
Leverage 3,292 2.651 1.374 2.334 3.067 3.495
ROA 3,284 8.578 7.850 4.165 7.225 11.510
Ret 3,260 0.057 0.477 -0.185 0.086 0.322
STDRet 2,717 0.126 0.067 0.081 0.111 0.154
ISCEOChair 1,425 0.103 0.304 0.000 0.000 0.000
BoardTenure 1,413 6.684 3.168 4.560 6.130 8.050
IndCommittee 1,389 84.013 22.079 67.000 100.000 100.000
PPElIntensity 3,292 2.286 16.679 0.023 0.087 0.340
RDIntensity 3,292 0.447 2.461 0.000 0.000 0.000
IndConcentration 3,292 0.093 0.070 0.044 0.069 0.125
Education 3,292 18.509 3.224 16.124 18.107 20.831
Unemployment 3,292 5.174 0.728 4.761 5.143 5.747
VacantJob 3,292 1.898 1.084 1.143 1.516 2.282

Notes: Table 3.1 presents summary statistics for the main variables in our samples. Firm characteristic continuous
variables are winsorised at 1% and 99% in each two-digit GICS.
All variables are defined in Appendix 3.2.

3.5 Empirical analysis

This section starts by examining the firm-level determinants of labour share. It then follows the

relationship between labour share and pay inequality within firms.
3.5.1 Determinants of labour share

Table 3.2 illustrates the impact of three leading channels, technological progress, product
market power and labour market power on labour share. In all columns, our dependent variable
is the natural logarithm of labour share. The first three columns report the estimation of our
regression model in Eq. 3-1 using SGMM including region, industry, firm and year-fixed effects
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with robust standard errors. For robustness check, we also estimate the static linear regression
using the ordinary least squares (OLS) method, including region, industry, and year fixed
effects. The result is shown in columns 4, 5, and 6. In all columns, robust standard errors

clustered at the firm level are reported in parentheses.

Table 3.2 shows that technological progress has a significant and negative impact on
labour share. The second row presents the estimated coefficient of LnCapital/VA which is
economically and statistically significant across all columns. The coefficient indicates that a
10% increase in Capital/VA decreases labour share by 0.56% to 0.94% in the short run and
1.7% to 2.7% in the long run. The next three rows illustrate the estimated coefficient of TFP,
calculated based on the estimation of the Cobb-Douglas production function by Olley and
Pakes’ (1996) method (TFPOP), the Ordinary Least Squares method (TFPOLS) and the one-
step GMM (Wooldridge, 2009) method (TFPWDRG). Regardless of our estimation method,
the result shows a statistically significant relationship between TFP and labour share, with a p-
value less than 0.01. Economically, this finding is also significant. We find that a 10% increase
in TFP is associated with a 1.6% to 2% rise in labour share in the short run and a 1.7% to 4.3%
rise in labour share in the long run. Bentolila and Saint-Paul (2003) point out that the similar
coefficient sign of LnCapital/VA and TFP shows that total factor productivity captures strictly
capital-augmenting technological progress. Hence, Australian firms with higher capital-output
ratios and capital-augmenting technological progress have lower labour share, consistent with

our first hypothesis.

Turning to product market power, we investigate the relationship between LnMarkup and
labour share. To calculate firm-level mark-up, we need to estimate the Cobb-Douglas
production function for each two-digit GICS industry. Similar to TFP estimation, we employ
three different methods of estimating a Cobb-Douglas production function. Hence,
LnMarkupOP, LnMarkupOLS and LnMarkupWRDG present the natural logarithm of mark-up,
in which the Cobb-Douglas production function is estimated by the methods of Olley and Pakes
(1996), OLS, and Wooldridge (2009), respectively. Rows 6, 7 and 8 report a negative and
significant association between mark-up and labour share across all columns. In other words, a
10% increase in the firm’s mark-up decreases the labour share by 0.55% to 0.67% based on
two-step SGMM and 2.1% to 2.4 % based on OLS estimation. Although the coefficient of the
mark-up differs across our estimation method, the broad pattern is quite similar. In summary,
we find firm-level evidence of a direct inverse relation between mark-up and labour share,

consistent with our first hypothesis.
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Table 3.2. Determinants of labour share

LnLabourShare
Variable
SGMM- SGMM- SGMM- opP OLS WDRG
OoP OLS WDRG @) (5) ©)
1) ) ©)
Lag.LnLabourShare 0.608***  0.603***  (0.609***
(0.044) (0.043) (0.043)
LnCapital/VA -0.056** -0.094***  -0.062** -0.173***  -0.273***  -0.186***
(0.023) (0.028) (0.024) (0.022) (0.025) (0.022)
TFPOP -0.163*** -0.175***
(0.028) (0.029)
TFPOLS -0.209%** -0.429***
(0.041) (0.048)
TFPWRDG -0.180*** -0.214***
(0.030) (0.032)
LnMarkupOP -0.066** -0.245%**
(0.031) (0.036)
LnMarkupOLS -0.055** -0.215%**
(0.027) (0.035)
LnMarkupWRDG -0.067** -0.243%***
(0.028) (0.035)
IndHHIEmp 0.086 0.171 0.193 0.225 0.288* 0.308*
(0.145) (0.159) (0.149) (0.156) (0.159) (0.164)
Union 0.001 -0.003 0.002 0.023 0.017 0.024
(0.011) (0.01) (0.011) (0.016) (0.016) (0.016)
D.LnEmployeeNumber -0.029 -0.046 -0.029 -0.072*%**  -0.111***  -0.077***
(0.038) (0.035) (0.039) (0.028) (0.028) (0.027)
BTM 0.057** 0.061%** 0.057** 0.111%** 0.092%*** 0.107***
(0.024) (0.023) (0.024) (0.025) (0.023) (0.024)
LnAge -0.039** -0.043***  -0.042***  -0.033* -0.049***  -0.034*
(0.015) (0.014) (0.015) (0.019) (0.018) (0.019)
LnRevenue 0.033** 0.021 0.035** 0.040%** 0.053*** 0.045%**
(0.015) (0.014) (0.015) (0.015) (0.012) (0.014)
Leverage -0.002 0.006 -0.002 0.020* 0.023** 0.019*
(0.014) (0.013) (0.013) (0.011) (0.011) (0.011)
Constant -0.085 -0.306 -0.066 -1.150%**%  -1.422%%*  -1,082%**
(0.199) (0.197) (0.207) (0.335) (0.333) (0.336)
Observation 3292 3292 3292 3292 3292 3292
Firm 659 659 659 659 659 659
Adjusted R2 0.45 0.495 0.455
Root MSE 0.523 0.501 0.52
Number of Instrument 576 576 576
Hansen test of over-identification 0.387 0.369 0.371
Arellano-Bond test for AR(1) 0 0 0
Arellano-Bond test for AR(2) 0.093 0.081 0.093
Avrellano-Bond test for AR(3) 0.503 0.452 0.511

Notes: Table 3.2 reports the determinants of labour share. Labour share is measured as labour cost
divided by the sum of earnings before interest, tax, depreciation, and amortisation (EBITDA) and labour
cost. Each regression includes region, industry, and year-fixed effects. Continuous variables are
winsorised at 1% and 99%. Robust standard errors clustered at the firm level are reported in
parentheses.

*  **%  *** ndicate significance at the 10%, 5% and 1% levels, respectively.
All variables are defined in Appendix 3.2.
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We also examine the relationship between labour market power and labour share. Row 9
shows the impact of IndHHIEmp on labour share. We find that, while the coefficient of
IndHHIEmp is positive as we expected, it is not statistically significant across all columns with
a p-value less than 0.05. Although this finding is not consistent with our first hypothesis, it is
close to the result achieved by Lipsius (2018) which shows that labour market concentration is
an implausible driver of the falling labour share. Similarly, row 10 illustrates that labour market
power measured by Union does not statistically significantly impact labour share. In all
columns, we also control for the possible effect of other factors on labour share. Among them,
BTM and LnAge are strongly related to labour share. Table 2 shows that labour share decreases
with a decrease in BTM and an increase in LnAge. This is consistent with Donangelo et al.
(2019), who assert that high labour share firms are more exposed to systematic risk and less

productive.

As a preliminary robustness check, Table 3.3 shows the impact of each driver, including
technological progress, product market power and labour market power, separately on labour
share. The coefficients in all columns are estimated by two-step SGMM with robust standard
errors in which labour share and all right-hand side variables except Union are treated as
potentially endogenous variables. We use the first and second lagged first differences of
endogenous variables as instruments for the level equation and the second and third lagged
values of endogenous variables as instruments for the first differences equation. The first three
columns show that technological progress, measured by LnCapital/VA and TFP, has an
economically and statistically significant impact on labour share within firms. The next three
columns provide evidence of a significantly negative relationship between LnMarkup and
labour share. A 10% increase in mark-up leads to around a 0.8% decrease in the labour share
across all the Cobb-Douglas production function estimation methods. The last column shows
that labour market power, measured by IndHHIEmp or Union, does not have a statistically
significant impact on firm-level labour share, at least in our sample. However, the coefficient
is positive and consistent with our expectation. Overall, the Australian firm-level evidence on
the potential drivers of labour share is in line with previous studies. Our result shows that
technological progress and product market power are the most critical factors in explaining the

level of labour share.
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Table 3.3. Determinants of labour share

LnLabourShare

1) (2 3 4 ®) (6) )
L.LogLabourShare 0.604*** 0.605***  0.604***  0.569***  0.568***  0.567***  0.599***

(0.048) (0.046) (0.047) (0.043) (0.043) (0.043) (0.045)
LnCapital/VA -0.075*** -0.111***  -0.078***

(0.023) (0.029) (0.023)
TFPOP -0.167***

(0.033)
TFPOLS -0.196***

(0.047)
TFPWRDG -0.180***
(0.037)
LnMarkupOP -0.083**
(0.037)
LnMarkupOLS -0.084**
(0.037)
LnMarkupWRDG -0.086**
(0.037)
IndHHIEmp 0.123
(0.135)
Union 0.007
(0.009)

D.LnEmployeeNumber -0.059 -0.074* -0.059 -0.074 -0.075 -0.075 -0.088*

(0.041) (0.04) (0.042) (0.049) (0.049) (0.05) (0.049)
BTM 0.073*** 0.069***  0.072***  0.029 0.029 0.029 0.026

(0.027) (0.025) (0.026) (0.029) (0.029) (0.029) (0.027)
LnAge -0.033** -0.028**  -0.032**  -0.043*** -0.043*** -0.043*** -0.024**

(0.014) (0.013) (0.014) (0.014) (0.014) (0.014) (0.012)
LnRevenue 0.039** 0.024 0.042** -0.007 -0.007 -0.007 -0.02

(0.018) (0.016) (0.018) (0.014) (0.014) (0.014) (0.016)
Leverage2 -0.004 0.007 -0.004 -0.011 -0.011 -0.011 0.004

(0.013) (0.014) (0.013) (0.011) (0.012) (0.012) (0.011)
_cons -0.125 -0.427***  -0.125 -0.222* -0.214* -0.205* -0.355*

(0.120) (0.122) (0.113) (0.123) (0.123) (0.124) (0.189)
Observation 3443 3443 3443 3722 3722 3722 4175
Firm 681 681 681 715 715 715 775
Number of Instrument 467 467 467 444 444 444 422
Hansen test of over- 0.424 0.276 0.429 0.383 0.383 0.385 0.288
Arellano-Bond test for AR(1) 0 0 0 0 0 0 0
Arellano-Bond test for AR(2)  0.061 0.053 0.061 0.082 0.081 0.081 0.087
Arellano-Bond test for AR(3)  0.469 0.456 0.471 0.404 0.403 0.403 0.622

Notes: Table 3.3 reports the impact of each leading channel: technological progress, product market power and
labour market power, on labour share. Labour share is measured as labour cost divided by the sum of earnings before
interest, tax, depreciation, and amortisation (EBITDA) and labour cost. Each regression includes region, industry,
and year-fixed effects. Continuous variables are winsorised at 1% and 99%. Robust standard errors clustered at the
firm level are reported in parentheses.
*, ** *** Indicate significance at the 10%, 5% and 1% levels, respectively.

All variables are defined in Appendix 3.2.
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3.5.1.1 Further Empirical Results

This section presents several robustness tests seeking to test the stability of our result among
different subsamples.® First, the primary regression model, table 3.2, considers year
heterogeneity by including year dummies and imposes a common coefficient for all three
channels over time. Table 3.4 Panel A reports the regression coefficients that result from a
separate period-by-period estimation of Eq. 3-1. All columns include region, industry, and year
fixed effects and standard error are clustered at the firm level. In all periods, technological
progress and product market power have a statistically significant and negative impact on
labour share. However, the economic significance of their impacts is quite different. In addition,
there is no evidence of a statistically significant relationship between labour market power and
labour share. The sign of the coefficient estimation is in line with the total sample result (Table
3.2).

Second, the importance of industry heterogeneity in understanding declining labour share
has been highlighted in several papers (e.g., Autor et al., 2020; Karabarbounis & Neiman,
2014). To explore this heterogeneity, we investigate sector differences by estimating Eq. 3-1
for 11 sectors, defined based on their one-digit GICS, including region, industry, and year fixed
effects and clustered standard error at the firm level (Table 3.4 panel B). The result shows that
the coefficients of TFP and LnMarkup are negative in all sectors with a significance level of
less than 10% in 6 and 4 out of 11, respectively.” In addition, we do not find evidence of a
statistically significant impact of technological progress, LnCapital/VA and TFP, on labour
share in high-tech sectors, including health care, information technology and Communication
services®, except LnCapital/VA in the information technology sector. This result shows that
firms operating in high-tech sectors are not significantly affected by technological progress.
Since a high proportion of employees in high-tech firms are highly skilled, this result is
consistent with a skilled-biased technological progress impact on labour share (e.g., Krusell et
al., 2000). Moreover, our result shows that product market power has statistically insignificant
or a low significant impact on declining labour share in high-tech sectors. However, this
contrasts with the findings of Autor et al. (2020) who posit that firm concentration predicts a
larger fall in the labour share in high-tech sectors. One explanation could be that there is
insufficient variation in the data of this sub-sample of companies to identify the impact of the
product market.
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Table 3.4. The determinants of labour share across years and sectors

Panel A: The determinants of labour share over time

Period LnCapital/VA TFPOP LnMarkupOP  IndHHIEmp Union  Obs Firm  Adjusted R2

2004-2007 -0.165*** -0.207***  -0.391*** 0.247 0.007 711 350 0.419
(0.041) (0.046) (0.103) (0.917) (0.041)

2008-2010 -0.208*** -0.165***  -0.195*** 0.208 0.009 771 372 0.438
(0.031) (0.043) (0.05) (0.145) (0.02)

2011-2013 -0.152%** -0.162***  -0.274*** -1.452 -0.015 787 362 0.475
(0.031) (0.039) (0.067) (1.137) (0.045)

2014-2016 -0.167*** -0.215***  -0.194*** -1.583 0.099 512 255 0.52
(0.033) (0.046) (0.048) (1.201) (0.09)

2017-2019 -0.208*** -0.179***  -0.210*** 0.955 0.029 511 229 0.476
(0.039) (0.055) (0.046) (0.633) (0.04)

Panel B: The determinants of labour share across sectors

Sector LnCapital/VA  TFPOP LnMarkupOP  IndHHIEmp Union Obs Firm ,F’-:gjusted
Communication Services -0.104 -0.175* -0.162*** 0.701 0.049 251 44 0.358
(0.063) (0.099) (0.057) (0.821) (0.038)

Consumer Discretionary -0.042 -0.002 -0.088 -0.046 0.076** 576 106 0.123
(0.043) (0.036) (0.075) (0.194) (0.032)

Consumer Staples -0.283*** -0.209 -0.431** 2.327* -0.015 175 32 0.262
(0.083) (0.167) (0.21) (1.242) (0.055)

Energy -0.434*** -0.980***  -0.03 5.748** 0.096 131 35 0.65
(0.065) (0.18) (0.169) (2.397) (0.067)

Financials 0.009 -0.761***  -0.19 -0.758 0.006 119 28 0.724
(0.044) (0.094) (0.121) (1.591) (0.058)

Health Care 0.082 -0.009 -0.016 -2.403 -0.040* 215 39 0.445
(0.052) (0.039) (0.063) (2.495) (0.022)

Industrials -0.172%** -0.087 -0.272%** 0.736 0.012 794 139 0.337
(0.036) (0.055) (0.071) (0.848) (0.023)

Information Technology -0.248*** -0.218 -0.017 -0.719 -0.002 283 75 0.242
(0.059) (0.153) (0.045) (3.323) (0.031)

Materials -0.282*** -0.5632***  -0.548*** -7.822 -0.011 526 123 0.368
(0.062) (0.145) (0.161) (7.866) (0.058)

Real Estate -0.279*** -0.911***  -0.239 -46.673* 0.086 136 22 0.642
(0.07) (0.14) (0.158) (24.051) (0.077)

Utilities -0.579*** -1.332***  0.001 0.106 -0.009 86 16 0.908
(0.054) (0.217) (0.104) (1.621) (0.051)

Notes: Table 3.4 presents the determinants of labour share over time and sectors. In each row, the dependent variable is the natural
logarithm of labour share measured as the natural logarithm of labour cost divided by the sum of earnings before interest, tax,
depreciation, and amortisation (EBITDA) and labour cost. Panel A reports the determinants of labour share in five periods between 2004
and 2019. Panel B reports the determinants of labour share across 11 sectors. Each regression includes control variables, region, industry,
and year-fixed effects. Continuous variables are winsorised at 1% and 99%. Robust standard errors clustered at the firm level are reported
in parentheses.

*, ** *** Indicate significance at the 10%, 5% and 1% levels, respectively.

All variables are defined in Appendix 3.2.
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Third, technological progress allows businesses to automate their routine and well-
defined tasks and substitute their low-skilled workers in production. Therefore, we expect that
labour share is unaffected by technological progress in firms that show a higher probability of
skilled employees or are less capital-intensive. To evaluate this hypothesis, we focus on two
subsets of firms. The first subset is firms with R&D expenditure, based on the argument that
firms investing in R&D require highly skilled employees to execute R&D projects and increase
the likelihood of successful innovation (Faleye et al., 2013). The second subset consists of firms
where the capital intensity, the ratio of PPE to the number of employees, is less than the first
quartile in the corresponding sector, based on the intuition that capital has a less significant role
in production in lower capital intensity firms. As the first and third columns of Table 3.5 reveal,
while the coefficient of LnCapital/VA and TFP is negative and economically significant in both
high R&D and low capital-intensive firms, they are not statistically significant. Thus, labour
share does not significantly decline with technological progress when employees have higher
skill levels or greater roles in production.

Lastly, it is possible that labour share in firms with higher levels of external funds,
measured by the ratio of total debt to total asset, is impacted differently by technological
progress and product market power. One might expect that better access to external funds
encourages firms to invest more in new technologies and automate their tasks. At the same time,
leverage may decrease firms’ ability to make their payroll and be negatively associated with
compensation. Hence, we expect a more considerable decline in labour share by increasing
technological progress and mark-up in high-leverage firms. To test this hypothesis, we separate
the subset of firms where the leverage is higher than the third quartile in the corresponding
sector. Columns 5 and 6 in Table 3.5 show that technological progress and product market
power have a larger significant negative impact on labour share in a high-leverage subsample

compared to the rest of the observations.
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Table 3.5. The determinants of labour share within different sub-groups

LnLabourShare
R&D Excluding PPE-Low Excluding Leverage-High  Excluding
R&D PPE-Low Leverage-High
1) (3] ®) (4) (©) (6)
LnCapital/VA -0.064 -0.187***  -0.043 -0.105***  -0.146%** -0.161%**
(0.043) (0.023) (0.039) (0.026) (0.03) (0.024)
TFPOP -0.099 -0.206*** -0.037 -0.146*** -0.242%*** -0.157***
(0.061) (0.032) (0.048) (0.034) (0.062) (0.027)
LnMarkupOP -0.191** -0.246%** -0.128** -0.278*** -0.275*** -0.207***
(0.087) (0.038) (0.049) (0.045) (0.066) (0.036)
IndHHIEmp -0.557 0.325* -0.131 0.266 -0.191 0.174
(0.499) (0.166) (0.206) (0.186) (0.284) (0.183)
Union 0.002 0.027 0.018 0.017 0.023 0.033*
(0.035) (0.018) (0.021) (0.019) (0.033) (0.02)
Control Yes Yes Yes Yes Yes Yes
Observation 540 2752 637 2655 776 2516
Firm 139 596 216 560 262 576
Adjusted R2 0.305 0.481 0.203 0.47 0.534 0.452
Root MSE 0.451 0.527 0.348 0.538 0.533 0.499

Notes: Table 3.5 presents the determinants of labour share between different groups. In all Columns, the
dependent variable is labour share, measured as the natural logarithm of labour cost divided by the sum of earnings
before interest, tax, depreciation, amortisation (EBITDA) and labour cost. The regression in the first column is
estimated for firms with R&D investment. The second column is estimated for the total sample except for firms
with R&D investment. The third column is estimated for firms where the ratio of PPE to the number of employees
is less than the first quartile in the corresponding sector. The fourth column is estimated for firms where the ratio
of PPE to the number of employees is greater than the first quartile in the corresponding sector. The fifth column
is estimated for firms where the leverage is higher than the third quartile in the corresponding sector. The sixth
column is estimated for firms where leverage is less than the third quartile in the corresponding sector. Each
regression includes control variables, region, industry, and year-fixed effects. Continuous variables are winsorised
at 1% and 99%. Robust standard errors clustered at the firm level are reported in parentheses.

*, ** *** Indicate significance at the 10%, 5% and 1% levels, respectively.

All variables are defined in Appendix 3.2.

3.5.2 The relationship between labour Share and pay inequality

This section estimates the regression of pay inequality on labour share Table 3.6, Column 1,
reports the estimation result of the two-step SGMM method including region, industry, firm and
year-fixed effects with robust standard errors. As shown, we find a negative and statistically
significant relationship (p-value less than 0.01) between labour share and pay inequality. This
coefficient in the log-log model can be interpreted as elasticities, thus suggesting that a 10%
rise in labour share is associated with a 4.19% increase in the gap between CEO compensation
and average employee pay in the short run. For a robustness check, we also estimate the static

linear regression using the ordinary least squares (OLS) method, including region, industry, and
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year-fixed effects with robust standard errors clustered at the firm level. The estimation result
is reported in column (2). Similarly, the result indicates that the coefficient for LnPaylnequality
is economically and statistically significant. In fact, a 10% rise in labour share decreases pay
inequality by 4.8% in the long run. Hence, labour share appears to have a negative and

significant impact on pay inequality in our sample, which is in line with our second hypothesis.

Furthermore, we examine whether the significant drivers of labour share, technological
progress and product market power, are likely to affect the association between pay inequality
and labour share. Technology allows businesses to automate their routine tasks, and it
substitutes low-skilled employees in production. However, it benefits high-skill employees who
are complementary to technological progress. Therefore, firms with higher technological
progress employ more high-skill employees with higher average wages (Bessen, 2015). Hence,
technological progress may weaken the negative association between labour share and pay
inequality. With regard to product market power, previous research (e.g., Baker & Salop, 2015;
Comanor & Smiley, 1975; Creedy & Dixon, 1999) has argued that increasing product market
power contributes to greater inequality. For example, using country-level data, Ennis et al.
(2019) and Han and Pyun (2021) show that an increase in mark-up is associated with rising
income inequality. Therefore, the negative impact of labour share on pay inequality is expected
to be stronger in firms with higher product market power.

To perform our examination, we interact LnPaylnequality with TFP (Table 3.6, column
3) and mark-up (Table 3.6, column 4). The coefficient in both columns is estimated using two-
step SGMM with robust standard errors. The SGMM equations are similar to column 1 with one
more endogenous variable: in column 3 (column 4), the second lagged first differences in TFP
(LnMarkup) and the third lagged values of TFP (LnMarkup) are used as an instrument in the
level and differences equations, respectively. Column 3 reports a positive and significant
coefficient for the interaction terms between labour share and TFP (0.075, p<5%), suggesting
that technological progress weakens the negative association between labour share and pay
inequality. Conversely, column 4 shows a negative and significant coefficient for the interaction
between labour share and LnMarkup (-0.179, p-value< 10%), indicating that a higher product
market power strengthens the negative relationship between labour share and pay inequity.
These results suggest higher negative relationships between labour share and pay inequality in
firms with lower technological productivity and higher product market power. This may
indicate that a lower labour share driven by higher product market power has a more substantial

negative impact on pay inequality than a low labour share driven by technological progress.
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Table 3.6. The impact of labour share on pay inequality

LnPaylInequality

@ 2 ©) 4
Lag. LnPaylnequality 0.571*** 0.542%*** 0.629***
(0.088) (0.086) (0.089)
LnLabourShare -0.419*** -0.477*** -0.549*** -0.239**
(0.139) (0.078) (0.103) (0.114)
TFPOP -0.237*
(0.123)
LogLabourShare * TFPOP 0.075**
(0.036)
LnMarkupOP -0.294**
(0.142)
LogLabourShare * LnMarkupOP -0.179*
(0.107)
LnRevenue 0.148*** 0.297*** 0.258*** 0.122**
(0.04) (0.035) (0.06) (0.049)
BTM 0.031 -0.175*** -0.082 -0.003
(0.101) (0.065) (0.092) (0.09)
LnAge 0.068 0.210*** 0.061 0.075
(0.056) (0.064) (0.059) (0.052)
ROA 0.008 -0.011** 0.004 0.007
(0.009) (0.005) (0.009) (0.01)
Ret 0.209 -0.012 0.147 0.136
(0.131) (0.067) (0.099) (0.103)
STDRet 0.199 1.466* -0.033 0.26
(0.656) (0.747) (0.64) (0.749)
Leverage 0.008 0.003 0.024 0.008
(0.023) (0.025) (0.019) (0.022)
ISCEOChair -0.181* -0.064 -0.167* -0.131
(0.11) (0.146) (0.09) (0.082)
BoardTenure -0.008 -0.02 -0.008 -0.009
(0.012) (0.013) (0.01) (0.01)
IndCommittee -0.001 -0.001 -0.002 -0.001
(0.002) (0.002) (0.001) (0.001)
PPEIntensity -0.012*** -0.025*** -0.010*** -0.011***
(0.004) (0.006) (0.002) (0.003)
RDlIntensity -0.022* -0.007 -0.003 -0.011
(0.011) (0.012) (0.013) (0.0112)
IndConcentration 0.834 0.108 0.072 0.38
(0.553) (0.769) (0.8) (0.916)
Education -0.114 -0.017 -0.057 -0.06
(0.086) (0.101) (0.081) (0.091)
Union -0.043 -0.023 -0.021 -0.009
(0.038) (0.043) (0.042) (0.044)
Unemploymee 0.094** 0.150*** 0.043 0.07
(0.047) (0.056) (0.048) (0.049)
VacantJobRatio 0.024 0.087* 0.022 -0.011
(0.046) (0.047) (0.034) (0.04)
Constant 2.442 0.368 1.415 1.109
(2.156) (1.912) (2.004) (2.337)
Observation 1247 1725 1031 1098
Firm 255 339 221 231
Adjusted R2 0.447
Root MSE 0.826
Number of Instrument 168 207 208
Hansen test of over-identification 0.634 0.823 0.727
Arellano-Bond test for AR(1) 0 0 0
Arellano-Bond test for AR(2) 0.051 0.168 0.054
Avrellano-Bond test for AR(3) 0.739 0.577 0.969
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Notes: Table 3.6 presents the relationship between labour share and income inequality. In all columns, the
dependent variable is pay inequality measured as the natural log of the ratio of total CEO compensation to
average employee pay. The first column estimates the coefficient of our model based on the OLS method. It
includes region, industry, and year-fixed effects. The second column estimates the coefficients of our model
based on a two-step SGMM with robust standard errors. The third column shows the moderation impact of TFP,
and is estimated based on a two-step SGMM with robust standard errors. The fourth column shows the
moderation impact of markup and is estimated based on a two-step SGMM with robust standard errors.
Continuous variables are winsorised at 1% and 99%. Robust standard errors clustered at the firm level are
reported in parentheses.

*, ** *** Indicate significance at the 10%, 5% and 1% levels, respectively.

All variables are defined in Appendix 3.2.

3.6 Conclusion

Following the fall in labour share and the rise in income inequality in recent decades in
Australia, this article empirically examines the determinants of labour share and its impact on
pay inequality using panel data from Australian listed firms between 2004 and 2019. First, we
examine the impact of technological progress, product market power and labour market power
on firms’ labour share. We find that capital deepening and technological progress have a
significant and negative impact on labour share. However, technological progress is not a
significant driver of labour share in firms with highly skilled employees, such as firms with
R&D investment, or those that are less capital intensive. In addition, firms with higher mark-
up have significantly lower labour shares. Our findings do not support the hypothesis that labour
market concentration and unionisation are associated with labour share. Our further analysis
shows that technological progress and product market power have a more considerable negative
impact on labour share in firms with a higher level of external funds, while they do not

significantly affect labour share in high-tech sectors.

Second, we examine the impact of within-firm labour share on pay inequality between
CEOs and employees. Our analysis shows that a decrease in a firm’s labour share is
significantly associated with increased pay inequality. In addition, our result asserts that the
significant determinants of labour share, technological progress and product market power, can
moderate the negative impact of labour share on pay inequality. We find that labour share has
a larger negative impact on pay inequality in firms with lower technological productivity and
higher product market power. In general, this study extends the current literature by
documenting firm-level drivers of labour share in Australia, covering all sectors, and providing

novel firm-level evidence on the relationship between labour share and pay inequality.

85



The findings from this study have several implications for policymakers who seek to
mitigate the fall in labour shares and the rise in pay inequality in Australia. First, our study
suggests that in the presence of highly skilled employees, technological progress does not have
a significant negative impact on labour share. Therefore, investing in training and increasing
the skill of workers may be the most important key for policymakers to prevent the further
negative impact of technology on labour share. Second, the significant negative impact of
product market power on Australian labour share recommends that the government imposes
further policies to prevent the concentration of market power and increase competition in the
market. Third, we find higher technological progress and lower product market power mitigate
the negative impact of labour share on pay inequality. This finding recommends that
policymakers should consider policies aimed at promoting innovation and deregulating the
product market to prevent the further rise in pay inequality resulting from the decline in labour

share.

Our research should be considered in the context of its limitations. First, our sample is
limited to Australian listed firms, unlike the datasets commonly used in the micro-level analysis
of labour share (e.g., Autor et al. 2020; Kehrig and Vincent 2021), while a proportion of
economic activities take place in non-listed firms in Australia. Therefore, since listed and non-
listed firms have different characteristics, one future avenue for research would be to investigate
the determinant of labour share in non-listed firms. Second, a short-term data period (from 2004
to 2019) was employed for assessing the determinants and impact of labour share, which limits
the possibility of grasping the underlying causes of the structural movements in Australian
labour shares. Hence, another avenue for future research would be to investigate long-run
underlying causes of declining labour share. A final limitation is the lack of publicly available
data. Our study focuses on the impact of labour share on CEO-employee pay inequality.
However, there are different types of pay inequality in organisations: pay differences between
employees at the same level or pay differences across hierarchy levels. Therefore, future
research might explore how labour share impacts different pay inequality types (i.e., vertical or
horizontal pay disparity) rather than focusing on CEO-employee pay inequality. Considering
these limitations, we believe that our study highlights the importance of firm-level analysis in

understanding macroeconomic movements.
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3.8 Appendix

Appendix 3.1 Measurement
I. Technological progress:

As noted in the paper, we measure technological progress using two proxies: capital-output
ratio (LnCapital/VA), and Total Factor Productivity (TFP). Following Bentolila and Saint-Paul
(2003), LnCapital/VA is calculated as the ratio of gross capital stock to value-added. The gross
capital stock is measured by the sum of net property, plant and equipment and accumulated

depreciation.

TFP is calculated for each firm at time t in our sample based on the estimation of the
Cobb-Douglas production function. Consider a log-linearised Cobb-Douglas production

function for firm i in industry j:
Vit = o5+ G}Iit + 9}‘kit + €;; 1ibelongs to industry j (3-4)

Where y;; is value-added, [;; is the number of employees, k;; is the gross capital stock of
firm i in industry j at time t, in log form. To ensure that our conclusions are robust, we apply a

variety of approaches for estimating the above equation.

One common approach to estimate the Cobb-Douglas production function is the Ordinary
Least Squares (OLS) method. We estimate a separate regression for each two-digit GICS
industry group to control industry heterogeneity. Following this approach, TFP based on OLS
estimation (TFPOLS) is measured as the residual of Eq. 3-4. The challenge is that the OLS
estimation suffers from simultaneity and selection biases. Simultaneity arises if firms decide
the level of inputs consumed in the production process. In this case, inputs possibly are
endogenous variables because the model's error term includes output determinants observed by
the firm (Manjén & Mafiez, 2016). Selection bias results from the relationship between
productivity shocks and the probability of exit from the market. If a firm’s profitability is
positively related to its capital stock, then a firm with a larger capital stock is more likely to
stay in the market despite a low productivity shock than a firm with smaller capital stock
because the firm with more capital can be expected to produce greater future profits. Therefore,
we follow the literature by using a control function approach, which was first introduced by
Olley and Pakes (1996) (OP), to overcome these challenges. Consider a log-linearised Cobb-

Douglas production function for firm i in industry |

Vie = aj+ G}Iit + 6}‘kit + wi; + € 1belongs to industry j (3-5)
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w;¢ 1S unobserved productivity shock which refers to TFP and €;; is measurement error.

It is assumed that w;; follows a first-order Markov process as below:
wi; = EQwije | 0je-1) + uje = g(wije—1) + uj (3-6)

u;; is a random shock component assumed to be uncorrelated with unobserved
productivity shock, and our state variable k;;. In addition, the solution to the dynamic profit
maximisation problem generates a demand function for the proxy variable (investment (i;;) in
OP) that under certain assumptions can be inverted to define a firm’s productivity as a function
of observables as w;; = h(i;;, k;;). We measure investment as the per cent change in the

capital; that isi;; = k;; — k;;—1. The estimation approach has two stages.

In the first stage, we plug the inverse of the demand function into the production function
Eq. 3-5.

Yit = 05+ e]Hit + e]kkit + h(ije, ki) + € = e]!lit + @(ije, ki) + €t (3-7)

We non-parametrically estimate Eq. 3-7. This stage provides the estimate é}. In the second
stage, assuming the Markovian nature of productivity process gives rise to the relevant moment
condition which can be used to estimate the production function parameters, we parametrise
the function ¢ and g using second-order polynomials. These two stages then allow us to
estimate TFP based on OP (TFPOP) as:

By = Yie — &= 6/l — 6/kyy (3-8)

In addition to OP, we employ one-step GMM Wooldridge (Wooldridge 2009). The
Wooldridge method allows us to estimate the two stages of OP jointly in a system of two
equations, which relies on the set of assumptions. After the estimation of the production
function, TFP based on the Wooldridge method (TFPWRDG) is estimated using Eq. 3-7.

Il. Firm-level mark-up:

In an imperfect competitive product market, mark-up is commonly defined as the output price
divided by the marginal cost (De Loecker & Warzynski, 2012). Measuring mark-up is
challenging since marginal cost data is not available. As recommended by De Loecker and
Warzynski 2012, a measure of mark-up can be obtained for each firm at a given point in time
as the wedge between inputs expenditure share in revenue (observed in data) and inputs output

elasticity (obtained by estimating the associated production function). Their approach is based
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on the work of Hall (1988) to estimate the mark-up from the firm’s cost minimisation decision

and does not require any assumptions on demand and how firms compete. Therefore,
Hie = _:; (3-9)

Where, 67 is the output elasticity with respect to variable input v;, (labour, intermediate
inputs, and materials) and sj; is the share of variable inputs in the firm’s revenue. A crucial
component to measure mark-up is 87 which is not observable and must be estimated from firm-
level data. We consider an industry-specific Cobb-Douglas production function, with variables

input (v;; ) and capital (k;;) as inputs.
Yie = o;+ H}Uit + Hj-kkit + w;; + €;; 1belongs to industry j (3-10)

Following De Loecker et al. (2020), y;; is revenue, v;, is measured by the cost of goods
sold (COGS), which includes all expenses directly attributable to the production of goods sold
by the firm and includes material, intermediate inputs, labour cost, and energy and so on,* and
capital is measured by gross capital stock, in log form. w;; is productivity shock, and
€;+ captures measurement error in output. Following a similar approach for the estimation of
TFP, we estimate 6 using three methods — OLS, OP and Wooldridge, — and mark-up is
calculated by substituting 6;” and sj; in Eq. 3-9.

I11. Labour market concentration:

We define the labour market as employees who work in the same industries. This means that
firms within a labour market (same industry) compete for labour. With a definition of the labour
market, labour market concentration can be calculated as the industry’s Herfindahl-Hirschman
index based on the number of employees (HHIEmp). HHIEmp is the sum of the squared shares

of the labour market each firm hires. Therefore, for a market with N firms:

HHI = 2(2—’) (3-11)
]
where lij is the number of employees at firm i in industry j, and L; is total employment in

industry j.

! The sample does not directly report a breakdown of the expenditure on variable inputs, such as labour,
intermediate inputs, electricity, and others, and therefore we prefer to rely on the reported total variable cost of
production.
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Appendix 3.2 Definition of variables

Table A.3.1 Definition of variables

Variables

Definition

Source

Income Distribution:
LabourShare

Paylnequality

“Staff expenses” divided by “earnings before interest, tax, depreciation, and
amortisation (EBITDA) plus staff expenses (WL)”

The natural logarithm of (CEO Compensation / average employee
compensation) in which CEO and employee compensation include short-term
pay (e.g. salary and fees, accrued bonus), post-employment benefits (e.g.,
superannuation) and share-based payment rights.

Average employee compensation is calculated as Employee benefits minus
CEO compensation divided by the number of employees minus one.

Author’s calculation

Author’s calculation

Main Variables:
LnCapital/VA
TFPOLS
TFPOP

TFPWRDG
MarkupOLS

MarkupOP

MarkupWRDG

IndHHIEmp

The natural logarithm of gross property, plant and equipment / Value-added
The residual of production function based on OLS

In Q;; productivity shocks based on Olly and Pakes (1996)

In Q;; productivity shocks based on Woordrige (2009)

The output elasticity with respect to variables inputs (cost of goods sold)
divided by “the share of variable inputs (cost of goods sold) in the firm’s
revenue”. The production function is estimated using OLS for each industry
The output elasticity with respect to variables inputs (cost of goods sold)
divided by “the share of variable inputs (cost of goods sold) in the firm’s
revenue”. The production function is estimated using the Olly and Pakes
(1996) method for each industry

The output elasticity with respect to variables inputs (cost of goods sold)
divided by “the share of variable inputs (cost of goods sold) in the firm’s
revenue”. The production function is estimated using the Wooldridge method
for each industry

The industry’s Herfindahl-Hirschman index based on the number of
employees

Author’s calculation
Author’s calculation
Author’s calculation
Author’s calculation
Author’s calculation

Author’s calculation

Author’s calculation

Author’s calculation

LnEmployeenum The natural logarithm of the number of employees Datastream
Control Variables:
LnRevenue The natural log of total sales in millions of dollars, Datastream
BTM Book value of equity /(share price * total shares outstanding) Datastream
LnAge Natural log of (current fiscal date — listing date) per year Author’s calculation
Ret Log (return during the fiscal year) Datastream
ROA (Net Income + (Interest Expense on Debt-Interest Capitalized) * (1-Tax Rate)) Datastream
/ Average of Last Year’s and Current Year’s Total Assets * 100
STDRet Rolling 60-month standard deviation of returns Author’s calculation
Leverage Total debt scaled by the total assets Datastream
ISCEOChair An indicator equal to 1 if the CEO is the chairman of the board and 0 otherwise  Datastream
BoardTenure The average number of years that each board member has been on the board.  Datastream
IndCommittee Percentage of independent board members on the compensation committee as  Datastream
stipulated by the company
RDlIntensity Research and development expenses scaled by total asset, assumed equal to  Datastream
zero when R&D is missing in Datastream.
PPTIntensity Net property, plant, and equipment per employee in millions of dollars. Datastream
Education The percentage of the population with at least a bachelor’s degree in each ASB

IndConcentration

region in each year.
The sales-based Herfindahl index is calculated based on all DataStream firms
in the same industry. Revenue is trimmed at the 5" and 95" percentiles.

Author’s calculation
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Union The percentage of employees who are members of trade unions in each region ASB

in each year.

UnemploymentRate  The percentage of those looking for a job in the labour force in each regionin ~ ASB
each year.

VacantJob The ratio of vacant jobs to total jobs in each industry in each year. ASB

Appendix 3.3 Industry map to join GICS to ANZSIC

Table A.3.2. Industry map to join GICS to ANZSIC

GICS Industry Group (two-digit) ANZSIC code
Materials Mining (B)
Energy Oil & gas extraction (07)
Real Estate Property operators & real estate services (67)

Software & Services

Computer system design & related services (70)

Capital Goods

Construction (E)

Diversified Financials

Finance (62)

Retailing

Retail trade (G)

Consumer Services

Accommodation and food services (H)

Commercial & Professional Services

Professional, scientific & technical services (except computer design) (69)

Health Care Equipment & Services

Health care and social assistance (Q)

Food, Beverage & Tobacco

Food product manufacturing (11)

Media & Entertainment

Information media and telecommunications (J)

Pharmaceuticals, Biotechnology & L.ife Sciences

Basic chemical & chemical product manufacturing (18)

Utilities Electricity, gas, water, and waste services (D)
Transportation Transport, postal and warehousing (1)
Banks Finance (62)
Insurance Insurance & superannuation funds (63)

Telecommunication Services

Telecommunications services (58)

Food & Staples Retailing

Food retailing (41)

Household & Personal Products

Other services (S)

Technology Hardware & Equipment

Information media and telecommunications (J)

Consumer Durables & Apparel

Textile, leather, clothing & footwear manufacturing (13)

Semiconductors & Semiconductor Equipment

Other services (S)

Automobiles & Components

Other services (S)
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1 The high CEO compensation relative to average employee at the firm level can eventually lead to higher income
inequality at macro level. For example, (Bakija et al., 2012), using information reported on U.S. individual income
tax returns, find that executives, managers, supervisors, and financial professionals account for about 60 percent
of the top 0.1 percent of income earners in recent years, and can account for 70 percent of the increase in the share
of national income going to the top 0.1 percent of the income distribution between 1979 and 2005.

2 The effects of TFP and k on LS should have the same sign. If TFP shifts the Labour share-LnCapital/VA curve
but violates that condition, it is neither labour- nor capital-augmenting (Bentolila and Saint-Paul (2003)).

3 To our knowledge, TRD is the only data source that provides financial data for Australian firms which has been
widely used in the literature on compensation, pay inequality, and labour share (e.g., Guschanski and Onaran 2018)
4 CEO compensation, reported in TRD, is based on the US dollar. Therefore, we collect the USD/AUD currency
rate from TRD and we calculate CEO compensation in AUD by multiplying CEO compensation in USD by the
currency rate in the fiscal date of each firm-year

5 If the number of employees is missing, we use the employee numbers from the previous year.

% In all subsamples, the coefficients are estimated using the OLS method. The low number of observations in some
subsamples and high numbers of instruments provided by SGMM restrict us to estimate coefficients using the two-
step SGMM method. However, it appears that the OLS bias is limited since estimated coefficients using OLS and
the SGMM method (Table 2) show a similar sign.

" Except the coefficient of the mark-up in Utilities, which is almost equal to zero.

8 By following Abayadeera (2010), we consider health care, information technology and telecommunication
services as sectors including most Australian high-tech firms.
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Chapter 4
Does economic openness matter in the impact of financial

development on income inequality?

Abstract: Despite increasing academic attention on the income distributional impact of
financial development, the debate has remained controversial. Hence, this study argues that
economic openness to international trade and capital flows may impact the nexus between
financial development and income inequality. Using a panel of 71 developing and developed
countries for 1994-2017, we first use split sampling and interaction analyses to examine the
role of the country’s level of openness on the relationship between financial development and
income inequality. However, these two approaches do not provide specific information on the
threshold value, if any, at which the effect changes. For this reason, we also employ the dynamic
panel threshold method to investigate whether a financial or trade openness threshold exists
beyond which financial development worsens income inequality. We find evidence that
financial development generally fosters income inequality, but the level of financial and trade
openness impacts the inequality effect of financial development. Our results assert that a higher
level of financial and trade openness strengthens the pro-inequality impact of financial

development.

Keywords: Financial Development, Income Inequality, Trade Openness, Financial Openness
JEL Classification: D31, D63, F02, O11
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4.1 Introduction

Although the development of financial systems boosts economic growth over the long run
(Levine, 1997, 2005), its impact on the allocation of generated wealth remains under question.
The World Income Inequality Report, 2022, highlights that income inequality has increased
across most countries since the 1980s (Chancel et al., 2022). Hence, financial development
(FD) has been accompanied by the debate of whether it comes at the cost of income inequality.
According to the World Inequality Database and the World Bank’s (2020) report, there are
striking cross-country differences in the distribution of income and the level of FD. Among
financially developed countries, some face high-income inequality (e.g., Brazil, India, and
Chile), while others are relatively more equal (e.g., Australia, New Zealand, and Sweden). The
same is true among less financially developed countries, with some exhibiting extreme income
inequality (e.g., Peru and Indonesia) and some facing moderate to relatively low levels (e.g.,
Belarus and Kazakhstan). This ambiguity calls for more empirical and theoretical research on

the relationship between FD and income inequality.

There is an inclusive literature on the FD and income inequality linkage, which can be
classified into four groups. First, it is argued and illustrated that the development of the financial
sector benefits upper-income individuals more than lower-income ones and thus widens income
inequality (Gimet & Lagoarde-Segot, 2011; Jauch & Watzka, 2016; Rajan & Zingales, 2003a).
Second, several studies (Beck et al., 2007; Clarke et al., 2006; Galor & Zeira, 1993; Kim et al.,
2021) state that broader FD can help low-income individuals get easier access to external
finance and earn more by investing and therefore, mitigate income inequality. Third, the
inverted U-shaped hypothesis (Greenwood & Jovanovic, 1990) combines the two preceding
outcomes, suggesting that income inequality increases at the early stage of FD and then
decreases after a certain level of financial sector development. Fourth, a U-shaped nexus is also
found (Park & Shin, 2017; Tan & Law, 2012), which implies that financial deepening can
reduce income inequality in the early stages of FD while it increases income inequality after
reaching a higher level of FD. Thus, the existing literature has not reached any consensus on

the income inequality impact of FD.

However, our study goes beyond the FD-income inequality relationship and argues that
a country’s openness to trade market and capital flow can impact the nexus between FD and
income inequality. The literature has emphasized the role of trade and financial openness in

promoting FD and determining income inequality. On the one hand, Rajan and Zingales
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(2003b) argue that a country’s openness can weaken the power of established incumbent
industrial and financial interest groups who oppose FD and provide incentives for them to
develop the financial market. On the other hand, it is argued that the country’s openness is one
of the determinants of income inequality (Heimberger, 2020; Mills, 2009). Thus, it may be that
a certain level of openness must be attained in a country before FD impacts income inequality.
There is little direct evidence to confirm that openness makes a difference in how FD affects
income inequality. The most relevant paper is by Kunieda et al. (2014), which argues the
importance of financial openness in the FD-income inequality relationship. They theoretically
and empirically show that FD increases income inequality under higher financial openness but
reduces income inequality under lower financial openness. Despite their theoretical and
empirical work, the empirical evidence on the impact of openness on the inequality impact of
FD remains thin. Therefore, if we assume that an open economy provides fertile ground for the
pro-inequality effects of FD, and the impact of FD on income inequality takes effect only after
openness exceeds a threshold level, two questions are raised: (i) Would the relationship between
FD and income inequality be uniform with the level of openness, including trade openness and
financial openness? and (ii) To what extent can FD contribute to the rise in income inequality?
The primary objective of this study is to shed light on these questions. This paper represents a
first step in providing such empirical evidence by analysing the impact of both trade and

financial openness on the FD-income inequality relationship.

For this purpose, first, we split the sample into subgroups by the level of financial
openness and trade openness to assess whether the inequality impact of FD varies in different
subgroups. In further examination, in the full sample dataset, we interact FD with either
financial openness or trade openness to examine whether the impact of FD on income inequality
depends on the degree of openness. To capture the persistence of income inequality, we allow
for the dynamic behaviour of income inequality, which is estimated by the two-step Generalised
Method of Moments (GMM), developed by Arellano and Bond (1991). However, these two
approaches do not give us specific information on the threshold value, if any, at which the effect
becomes different. For this reason, we employ the dynamic panel threshold method of Kremer
et al. (2013), which extends the models of Hansen (1999) and Caner and Hansen (2004) to
allow for endogenous regressors in a panel setup. We use a dynamic panel threshold mode with
a GMM estimator to investigate whether a financial or trade openness threshold exists beyond
which FD worsens income inequality. We find evidence that FD generally fosters income

inequality, but the level of financial openness and trade openness influences the inequality
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effect of FD. This evidence suggests that a higher level of financial openness and trade openness
strengthens the pro-inequality impact of FD.

This study’s contribution is threefold. First, we depart from previous studies by
considering the level of the country’s openness to both financial and trade markets in the income
inequality impact of FD. As a result, this study adds more dimensions — trade openness and
financial openness — to the current literature concerning non-linearity in the link between FD
and income inequality. Second, while previous empirical study on the moderation impact of
financial openness on the FD-income inequality nexus supports a positive monotonic
relationship by increasing financial openness, we examine whether a nonlinear relationship
exists with a potential threshold effect, using dynamic panel threshold regression. Third, our
findings call attention to the need for policymakers to consider the level of a country’s openness
when exploring possible outcomes from FD and provide insights into how changes in openness

will affect those outcomes.

The paper is organised as follows. Section 2 reviews the relevant literature on this
topic. Section 3 describes the dataset and provides some preliminary insights about the income
inequality effect of FD at different levels of openness. Our estimation methods, including
dynamic panel GMM and dynamic panel threshold estimation, are discussed in section 4,
followed by our empirical findings and discussion in section 5. Finally, Section 6 provides

concluding remarks and policy implications.
4.2 Related literature review

Economic theories and empirical findings have remained inclusive about the impact of FD on
income inequality, as pointed out by Demirglc-Kunt and Levine (2009). One set of theoretical
models predicts a positive linear relationship between FD and income inequality, the inequality-
widening hypothesis. According to this view, proposed by Rajan and Zingales (2003a), FD
mainly benefits upper-level income individuals who can offer collateral and repay their loans,
and excludes low-income individuals with collateral constraints, even when financial markets
are well-developed. Thus, improving FD proportionally benefits high-income individuals and
widens income inequality. Various studies have provided empirical support for the inequality-
widening hypothesis. For example, using country-level data, de Haan and Sturm (2017), Denk
and Cournede (2015), Gimet and Lagoarde-Segot, (2011), Jauch and Watzka (2016), and Seven
and Coskun (2016) show the positive linkage between FD, either banking development or

financial market development, and income inequality. In addition, further empirical support is
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provided by studies using regional data. For instance, Rodriguez-Pose and Tselios (2009), using
a sample of 102 European regions for 1995-2000, find a positive linkage between the per capita

added value of the private financial sector and income inequality.

Another set of theoretical models suggests that development in financial markets can
mitigate income inequality (Banerjee & Newman, 1993; Galor & Zeira, 1993), inequality-
narrowing hypothesis. From this perspective, capital market imperfections (e.g., information
and transaction costs) may be especially binding on low-income individuals who lack collateral
and credit histories, and any improvement on the imperfection (e.g., abating credit constraints)
disproportionally benefits them (Beck et al., 2007). Furthermore, the capital constraint reduces
the efficiency of capital allocation and prevents the flow of capital to less privileged and low-
income individuals, worsening income inequality (Philippe Aghion & Bolton, 1997; Galor &
Moav, 2004; Galor & Zeira, 1993). Thus, FD can reduce income inequality by alleviating credit
constraints and improving capital allocation efficiency. Various cross-country and country-
level studies have uncovered evidence favouring the inequality-narrowing hypothesis. For
instance, using cross-country data, Beck et al. (2007), Clarke et al. (2006), Hamori and
Hashiguchi (2012), Li et al. (1998), Mookerjee and Kalipioni (2010), and Naceur and Zhang
(2016) report that FD benefits the poor and reduces income inequality. In addition, some
country-level studies have found that FD is negatively associated with income inequality in
India (Ang, 2010), Brazil (Meyer Bittencourt, 2006), China (Liang, 2006, 2008), Pakistan
(Shahbaz & Islam, 2011), and Vietnam (Hoi & Hoi, 2012).

In addition to the linear relationship, recent theoretical and empirical studies reveal a
nonlinear relationship between FD and income inequality, depending on the level of FD.
According to this view, both the inequality-widening and inequality-narrowing hypotheses can
be supported. This category can be classified into two distinct subcategories. First, an inverted
U-shaped relationship between finance and inequality, developed by Greenwood and Jovanovic
(1990), suggests that at the early stages of economic development, access to financial services
is costly, and only high-income individuals can join financial intermediaries and profit from
better financial markets. However, at a higher level of economic development and after a certain
level of FD, a more significant proportion of society has access to financial services, which
leads to a decrease in income inequality. By using a large sample of countries, some empirical
studies (e.g., Kim and Lin, 2011; Nikoloski, 2013) have supported an inverted U-shape
relationship hypothesis. Second, the U-shaped relationship between FD and income inequality

has been reported in some research. For example, Tan and Law (2012) and Park and Shin (2017)
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show that FD reduces income inequality in the early stages of FD. However, if FD reaches a

certain threshold, it will increase income inequality.

Some studies go a step further and argue that institutional quality is the main factor
responsible for the nonlinear relationship. Rajan and Zingales (2003b) argue that de jure
political representation is dominated by de facto political influence in the presence of weak
institutional environments, which allows established interests (incumbent industrial and
financial interest groups) to have privileged access to finance so that FD induced by captured
direct controls is likely to hurt the poor. In contrast, in the presence of strong institutions, FD
may reduce inequality, allowing the poor to invest in building their human and physical capitals
(Law et al., 2014). Several studies have attempted to provide direct empirical evidence for the
idea that the quality of institutions conditions the link between FD and inequality. Using the
aggregate institutional quality measurement, Law et al. (2014) find that FD reduces income
inequality only after achieving a certain threshold level of institutional quality. Until then, the
effect of FD on income inequality is non-existent. By focusing on single components of
governance indicators, some studies find that the positive link between FD and income
inequality can be mitigated by low crisis frequency and good governance in the short run (W.
Chen & Kinkyo, 2016), stricter control of corruption (Adams & Klobodu, 2016), and higher
democratization (Kim et al., 2021).

In addition to institutional quality, the earlier studies provide a basis for the possible role
of the country’s openness to trade and financial market in capturing the nonlinear relationship
between FD and income inequality. First, the literature has emphasized the role of trade and
financial openness in promoting FD. The openness theory of FD, proposed by Rajan and
Zingales (2003b), argues that the degree of openness to both international trade and financial
flows can boost FD by reducing the power of interest groups and altering their hostile stance
toward FD. To further explain this, Rajan and Zingales (2003b) argue that established
incumbent industrial and financial interest groups oppose FD because it eases the entry of new
firms into the market, increases competition and erodes the monopolistic rents of incumbent
groups. However, trade and financial openness can weaken the incumbents’ opposition to FD
and limit the power of incumbents who oppose FD by introducing foreign competition outside
the incumbents’ control. It can also create incentives for them to promote FD, which will help
them to face competition by providing sufficient finance. A handful of studies have empirically

examined the arguments of openness theory (Baltagi et al., 2009; Law, 2009). For example,
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Baltagi et al. (2009) find that trade and financial openness individually have a significant impact
on banking sector development.

Second, many scholars have reached a consensus that there is a relationship between a
country’s openness and income inequality (Heimberger (2020), and references cited therein).
However, despite a wave of research, the sign of the relationship remains ambiguous. Regarding
trade openness, the well-known Stolper—Samuelson theorem predicts that the inequality effect
of trade openness varies depending on the relative factor abundance. This means that in
advanced industrial countries, with an abundance of skilled labour, trade openness increases
income inequality by raising the real return to abundant skilled labour and lowering the real
rate of return to relatively scarce unskilled labour. The opposite is expected to happen in
developing countries, with abundant unskilled labour. International trade will increase demand
for unskilled workers, which will push up their real wages and lead to a decrease in income
inequality. On an empirical level, the literature has not provided a general conclusion regarding
the effect of trade globalisation: while several papers (Goldberg & Pavcnik, 2007; Meschi &
Vivarelli, 2009) find a positive impact on income inequality, others (Asteriou et al., 2014;
Furceri & Ostry, 2019; Gimet & Lagoarde-Segot, 2011; Jaumotte et al., 2013; Kim et al., 2021)
conclude a negative relationship. Regarding financial openness, capital account openness may
positively or negatively affect income inequality by fostering international risk-sharing and
domestic-consumption smoothing (Kose et al., 2009), increasing the likelihood of financial
crises (Furceri & Loungani, 2018; Ghosh et al., 2016) and affecting the bargaining power of
labour (Harrison, 2002).1 A robust positive link between financial openness and income
inequality can be found (Asteriou et al., 2014; de Haan and Sturm, 2017; Furceri and Loungani,
2018; Furceri and Ostry, 2019; Jaumotte et al, 2013). In contrast, Kim et al. (2021) and Kunieda
et al. (2014) show that financial openness is associated with a reduction in income inequality.

All these imply that openness may matter for the nexus between FD and income inequality.

Existing research offers little clear guidance about the role of openness in FD-income
inequality. There are two relevant studies in this area of research. Focusing on financial
openness, Kunieda et al. (2014) investigate whether financial openness changes the income
inequality effect of FD within an economy. Their theoretical model shows that in a financially
closed economy, talented agents can borrow financial capital from less talented agents so that
less talented agents can utilise the abilities of the talented agents and receive a higher interest
rate as credit constraints relax. As a result, FD can narrow income inequality. In contrast, in a

financially open economy, talented agents can borrow financial capital in the world market at a
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low-interest rate relative to their abilities. Therefore, the less talented agents cannot utilise the
abilities of the talented agents even though credit constraints relax. Thus, inequality increases
as the financial market matures. Their empirical results show that financial development
increases income inequality under higher financial openness, whereas it reduces income
inequality under lower financial openness. Focusing on trade openness, Ehrlich and Seidel
(2019) theoretically show that the impact of FD on income inequality depends on the size
distribution of firms by building a heterogeneous firms model. They argue that FD reduces
wage inequality when there are many non-exporting firms and increases wage inequality when
there are many large exporting firms. However, their study does not include any empirical
investigation. The result of these two studies emphasises the importance of openness in the

income inequality impact of FD.

This paper extends the limited literature on FD, openness, and income inequality in three
ways. First, this study extends Kunieda et al.’s (2014) work by focusing on the moderation
impact of both dimensions of openness, trade integration and financial integration, in the FD-
income inequality relationship using a large country-level dataset. Second, this study broadly
examines theoretical models developed by Ehrlich and Seidel (2019) at the macro level by
considering trade openness. Third, this study for the first time investigates the threshold effect
of openness at which the relationship between FD and income inequality changes.

4.3 Data and preliminary analysis

The dataset consists of a balanced panel of 71 countries (49 high and upper-middle-income and
22 low and lower-middle-income countries)? for which data is available from 1994 to 2017.
Our primary dependent variable is income inequality measured using the Gini coefficient from
Solt’s (2020) Standardized World Income Inequality Database (SWIID). The Gini index is
derived from the Lorenz curve and ranges between zero (perfect equality) and 100 (perfect
inequality). This index is the most widely used measure of inequality in the literature (Delis et
al., 2014; Hasan et al., 2021; Kim et al., 2021). Our preferred income inequality measure is the
natural logarithm of the Gross Gini index (LnGrossGini), which represents household income
before taxes since it shows inequality exclusive of the impact of redistribution via taxes and
transfers (de Haan & Sturm, 2017; Hasan et al., 2021).

Regarding FD, our main focus is on banking development due to three main reasons
explained by Law et al. (2014). First, bank credits are the only possible financing source for

most developing countries in our sample. Second, the number of available observations for
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stock market indicators is insufficient to conduct sample-splitting regression. Third, some
empirical studies (e.g., Gimet and Lagoarde-Segot, 2011; Naceur and Zhang, 2016) show that
the banking sector exerts a more substantial influence on income inequality than the stock
market. This may be because the poor have easier access to financial intermediaries (such as
banks) than to stock markets, which mostly have stringent participation requirements (Isah,
2016). Following common practice, we used two proxies to measure banking development. Our
first and preferred set is the natural logarithm of private credit by deposit money banks and
other financial institutions as a share of GDP (LnPrivateCredit). As robustness checks, we also
use the natural logarithm of liquid liabilities, also known as broad money, over GDP
(LnLiquidLiabilities) to measure the respective size of the banking sector. All these data are
sourced from the World Bank’s Global Financial Development Database (GFDD).

Two main variables to measure economic openness (Openness) are trade openness and
financial openness. Trade openness is measured as the natural logarithm of the total volume of
imports and exports over the annual GDP of a country (LnTO) from the World Bank’s World
Development Indicators (WDI) database. Financial openness is measured based on a de facto
index developed by Lane and Milesi-Ferretti (2007). This variable is defined as the natural
logarithm of the volume of a country’s foreign assets and liabilities as a percentage of GDP
(LnFO). These foreign assets and liabilities include portfolio debt, foreign direct investment,
and foreign indirect investment (portfolio investment). There are also other measurements of
financial openness, such as the “de jure” index of Chinn and Ito (2006). However, they are not
used in this study because they are noisy indicators of capital account openness (Bui & Bui,
2020).

Finally, we consider the various control variables used to explain income inequality by
following the extensive literature on the determinants of income inequality (Beck et al., 2007;
Delis et al., 2014). We use the natural logarithm of the changes in the log of GDP per capita
(LnGrowth) to account for the impact of economic growth on income distribution, the CPI-
based inflation rate (Inf) to control for monetary condition, and the natural logarithm of the
population size (LnPop) to control for the demographics in each country. To account for the
activity and growth of government over the sample period, we include the natural logarithm of
the ratio of central government expenditures as a share of GDP (LnGovExp). Higher
government spending may disproportionately help the poor if used efficiently, but it may be
wasteful when institutions are weak (Delis et al., 2014). In addition, some measure of human

capital is also included as a control variable in most inequality equations. Typically, education
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is a proxy for human capital. However, because there is an ongoing debate on quantity vs quality
in education, the standard education data available via Barro and Lee (2001) may not be a good
control (Hasan et al., 2021). Since Castell6-Climent and Doménech (2008) document that life
expectancy is strongly linked to human capital accumulation, we use the natural logarithm of
life expectancy (LnLifExp) as a proxy for human capital in our estimations. Because we use
estimators based on fixed effects, we do not control for time-invariant variables. All control
variables are obtained from the WDI database. Detailed variable descriptions are provided in
Appendix 4.1.

We use data from 1994 to 2017 for 71 countries because of data availability for important
variables such as FD and economic openness. Then, as is standard in the literature (de Haan &
Sturm, 2017; Delis et al., 2014; Kim et al., 2021), we create 3-year averaged data for eight non-
overlapping periods: 1994-1996, 1997-1999, 2000-2002, 2003-2005, 2006-2008, 2009-2011,
2012-2014, and 2015-2017, to mitigate any noise associated with short-run economic
fluctuations. To maintain a balanced dataset, variables with missing values are imputed. Table
4.1 provides descriptive statistics for all variables in the sample of 568 observations. Our
dependent variable is the GrossGini which has an average of 46.68 and ranges from a minimum
of 24.23 (Ukraine for the period of 2000-2002) to 69.03 (South Africa for the period of 2000-
2002). Turning to our main independent variable, private credit by deposit money banks and
other financial institutions (LnPrivateCredit) and broad money (LnLiquidLiabilities) are, on
average, 41.26 (3.7201) and 50.51 (3.9222) per cent of GDP, respectively. In addition, Table
4.2 reports the correlation coefficients among all dependent, independent, and control variables.
Table 4.2 shows that none of the variables are highly correlated, with the largest correlation

coefficient being 0.7065 between LnLifeExp and LnPrivateCredit.

Table 4.1. Descriptive statistics of the sample

Variable N mean S.D. min p25 p50 p75 max

LnGrossGini 568 3.8434 0.1451 3.1877 3.7861 3.8498 3.9170 4.2346
LnPrivateCredit 568 3.7201 0.8745 1.3424 3.1444 3.8384 4.4302 5.1476
LnLiquidLiabilities 568 3.9222 0.6637 2.2696 3.5047 3.9207 4.3786 5.4277

LnFO 568 0.5057 0.8871 -0.9075 -0.1092 0.3260 0.9355 3.2035
LnTO 568 4.2374 0.5445 3.0739 3.8958 4.2018 4.5365 5.9108
LnGrowth 568 0.0726 0.0708 -0.1121 0.0315 0.0692 0.1098 0.2985
Inf 568 7.6298 12.9632  -0.4801 2.0283 4.1115 8.2910 93.2399
LnGovExp 568 2.6595 0.3544 1.5988 2.4222 2.6805 2.9355 3.5168
LnPop 568 16.7423  1.5819 12.5499 155669  16.6232  17.8993  20.9826
LnLifeExp 568 71.9344  8.9222 447493  69.0885  74.1557  78.2787  83.1480

Notes: Table 4.1 presents summary statistics for the main variables in our samples. All variables are winsorised at
1% and 99%.
All variables are defined in Appendix 4.1.
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Table 4.2. Correlation matrix

1 2 3 4 5 6 7 8 9
1-LnGrossGini 1
2-LnPrivateCredit 0.0640 1
3-LnLiquidLiabilities -0.0097 0.8622* 1
4-LnFO 0.1660*  0.6174* 0.5855* 1
5-LnTO -0.0133  0.2318* 0.2449* 0.5987* 1
6-LnGrowth -0.0898* -0.0890* -0.0509 -0.2016* 0.0464 1
7-Inf -0.1454* -0.4223 -0.3666* -0.2928* -0.1073* -0.1710* 1
8-LnGovEXxp 0.2505*  0.3472* 0.2948* 0.3782* 0.1681* -0.2185* -0.1548* 1
9-LnPop -0.1765* 0.0600 0.1104* -0.3142* -0.5784  0.0706 0.02910 -0.2216* 1
10-LnLifeExp -0.0730  0.7065* 0.6437* 0.5167* 0.1567* -0.0491  -0.2388* 0.2345* -0.0400

Notes: Table 4.2 presents Pearson correlations for the main variables in our samples. All variables are winsorised at 1% and 99%.
* Indicates significance at 5%.
All variables are defined in Appendix 4.1.

To provide further insight for our analysis, Fig. 4.1 shows the relationship between
income inequality and FD controlling for country and year fixed effect. This figure suggests
that more FD, measured by LnPrivateCredit or LnLiquidLiabilities, slightly increases income
inequality, measured by LnGiniGross. To explore whether the impact of FD on income
inequality changes by economic openness, which includes both financial and trade openness,
we divide countries into four groups. The first two groups are countries whose average level of
financial openness over the sample period is less (more) than the first quantile (equal to 0.97),
denoted by LFO (HFO). Fig. 4.2 implies that the relationship between FD and income
inequality varies according to the level of financial openness. There is a positive relationship
between FD and income inequality among HFO countries (e.g., Netherlands, France, United
Kingdom, etc.), while no relationship is observed among LFO countries (e.g., Brazil, Colombia,
Bangladesh, etc.). The second two groups are countries whose average level of trade openness
over the sample period is less (more) than the first quantile (equal to 50.25), denoted by LTO
(HTO). Fig. 4.3 implies that the relationship between FD and income inequality varies
according to the level of trade openness. There is a positive relationship between FD and income
inequality among HTO countries (e.g., Thailand, Malaysia, Singapore, etc.), while this positive
relationship is not observed among LTO countries (e.g., Japan, United States, Australia, etc.).
This suggests that openness strengthens the pro-inequality impact of FD. Appendix 4.2 provides
a list of LFO, HFO, LTO and HTO countries in our sample.
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LnGrossGini

Figure 4.1. Relationship between FD and income inequality
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Figure 4.2. Relationship between FD and income inequality for LFO and HFO countries
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Figure 4.3. Relationship between FD and income inequality for LTO and HTO countries
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4.4 Methodology
4.4.1 Dynamic panel GMM estimation

Our empirical analysis of the FD-income inequality nexus begins by using split sampling and
interaction analyses to examine the extent to which income inequality and financial
development relationship depends on the country’s openness level. For split sampling analysis,
we estimate the following dynamic equation for HTO, LTO, HFO and LFO subsamples:

LnGrossGinij = B;LnGrossGinij¢—; + B,FDj¢ + B3LnFO;¢ + B4LnTO;¢ +
BsLnGrowthi’t + B6Infi’t + B7LnGOVEXpi‘t + Bganopi't + Bg LnLifeEXpi‘t + Tt"’”i +
Eit (4-1)

The subscript i is the country indicator, and t is the period index. T indicates time-fixed
effects, u represents the time-invariant country-fixed effect, and ¢ is an error term assumed to
be independent and identically distributed with mean zero and constant variance. LnGrossGini
is the dependent variable, which is the indicator of income inequality. The model includes a
lagged dependent variable to reflect the persistence of income inequality over time (Delis et al.,
2014; Jauch & Watzka, 2016; Kim et al., 2021). FD, FO and TO are financial development,
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financial openness and trade openness, respectively. To strengthen our empirical results, we
also include some other variables, such as the log of GDP per capita growth (LnGrowth),
inflation rate (Inf), the log of government expenditures over GDP (LnGovEXxp), the log of the

population (LnPop), and the log of life expectancy (LnLifeExp).

To address whether the effect of FD on income inequality differs along with the extent of
financial and trade openness, the interaction terms between FD and FO and between FD and

TO are included in Eq. 4-2 and 4-3, respectively.

LnGrossGinij = ;LnGrossGinij¢_; + B,FD;¢ + oy FDj¢ X LnFO; + B3LnFO;¢ +
B4+LnTO; + BsLnGrowth; ¢ + B¢Inf;; + B;LnGovExp; + BgLnPop; + B¢ LnLifeExp; ¢ +
Tetig + &t (4-2)

LnGrossGini; = B;LnGrossGinij¢_; + B2FDj¢ + a;FD;¢ X LnTO; ¢ + B3LnFO;; +
B4LnTOi,t + BSLnGrOWthi't + B6Infi't + B7LHGOVEXpi’t + BgLnPOpi't + Bg LnLifeEXpi’t +
Tt + € (4-3)

At the margin, the total effect of increasing FD can be calculated by examining the partial
derivatives of income inequality with respect to FD. We expect negative 3, and positive a; and
a,, which implies that FD increases (decreases) inequality in an open (closed) economy to the

world financial or trade market.

Some potential problems arise when estimating the above equations. The primary
identification issue is the potential endogeneity of FD. As discussed in the literature (Beck et
al., 2007; Jauch & Watzka, 2016; Law et al., 2014), FD is highly likely to be endogenous,
possibly due to feedback from income inequality to FD (reverse causality). For example,
reductions in income inequality may stimulate demand for financial services (Beck et al., 2007).
Previous research used instruments for financial development. These instruments were similar
to those in the literature on the FD—growth nexus, usually the origin of a country’s legal system,
which may not be good instruments for FD when investigating the inequality nexus (Jauch &
Watzka, 2016). In addition, the inclusion of the lagged dependent variable in the empirical
model implies a correlation between the regressors and the error term, which could bias the
coefficient estimates (Baltagi et al., 2009). Besides these endogeneity considerations, even

when using standard two-stage least squares regressions and instruments for financial
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development, this does not control for the endogeneity of other explanatory variables, which

may bias the coefficient estimates on financial development (Beck et al., 2007).

Thus, the preferred estimator, in this case, is the two-step Generalised Method of
Moments (GMM) suggested by Arellano and Bond (1991) with robust standard errors, which
eliminates any endogeneity that may be due to the correlation of country-specific, time-
invariant factors and right-hand side regressors (more details in Baltagi et al., 2009; Jauch and
Watzka, 2016).2 There is convincing evidence that too many moment conditions introduce bias
while increasing efficiency. It is, therefore, suggested that a subset of these moment conditions
be used to take advantage of the trade-off between the reduction in bias and the loss in
efficiency.* We treat GrossGini and all right-hand side variables, except Inf, GovExp, Pop and
LifeExp, as potentially endogenous variables, and we use their lagged values as instruments.®
The specification is checked using the Hansen statistic, a test of overidentifying restrictions for
the validity of the instrument set. In addition, two diagnostics are computed using the Arellano
and Bond GMM procedure to test for first-order and second-order serial correlation in the
disturbances. One should reject the null of the absence of first-order serial correlation and not

reject the absence of second-order serial correlation.
4.4.2 Dynamic panel threshold estimation

We continue our empirical analysis by testing the existence of a threshold level of economic
openness (Openness), either FO or TO, in the relationship between income inequality and FD.
Thus, the dynamic panel threshold model of economic openness takes the following form:
LnGrossGini; = B;LnGrossGinij¢_; + 0,FD; I(Opennessi_t < y) +

0,FD; ¢ I(Opennessi,t > y) + B3LnFO;¢ + B4LnTO; + BsLnGrowth; + Bglnf;¢ +

B;LnGovExp; + BgLnPop;¢ + Bo LnLifeExp;¢ + t¢ + p; +
Eit (4-4)

where subscript i represents the country and t indicates the period. x and t are the time-
fixed effect and country-fixed effect respectively, and the error term ¢; , iid (0,52) . y is the
threshold level, and I(:) is an indicator function taking a value of 1 if the argument in the
indicator function holds and 0 otherwise. Openness is the threshold variable, which is measured
by either FO or TO. FD is a regime-dependent variable, measured by LnPrivateCredit or
LnLiquidLiabilities, with the slope parameter 6, if Openness is less than or equal to y and 6,
otherwise. In this model, the explanatory variables are partitioned into a subset of exogenous
variables (LnTO, LnFO, Inf, LnGovExp, LnPop, and LnLifeExp) uncorrelated with ¢; ., and a

subset of endogenous variables ( LnGrossGini; ., , FD and LnGrowth) correlated with ¢; ;.
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To estimate Eq. 4-4, we employ Kremer et al.’s (2013) estimation method, which allows
estimating threshold effects with panel data in the case of endogenous regressors by extending
Hansen’s (1999) and Caner and Hansen’s (2004) model. Following their method, we consider
the forward orthogonal deviation transformation suggested by Arellano and Bover (1995) to
eliminate the country-specific fixed effects and avoid the serial correlation of the transformed
error terms. According to Kremer et al. (2013), first, we estimate a reduced-form regression of
the endogenous variables on their instruments and then replace the endogenous variables in the
structural equation with the predicted values. Second, we estimate Eq. 4-4 using least squares
for a fixed threshold y where the endogenous variables are replaced by their predicted values
and define S(y) as the sum of squared residuals. We repeat this step for a strict subset of the

threshold variable Openness. Finally, the estimator of the threshold value y is selected as the

one associated with the smallest sum of squared residuals, i.e., ¥ = argmi;‘s"(”). In addition,

the 95% confidence interval of the threshold value is calculated by I' = {y: LR(y) < C(a)},
where C(a) is the 95" percentile of the asymptotic distribution of the likelihood ratio statistic
LR(y) (Caner & Hansen, 2004; Hansen, 1999). Once the threshold value (y) is obtained, the
slope coefficients are estimated by the GMM for the previously used instruments and estimated
threshold. Following Arellano and Bover (1995), we use lags of endogenous variables as

instruments.
4.5 Empirical Results

This section starts by reporting the results of estimating the discussed equations on the dataset
described before using dynamic GMM estimation and outlines their implications for the
hypothesis of interest. It is followed by the results from the dynamic threshold regression

estimation that test the existence of a threshold value of economic openness.
45.1 Dynamic panel GMM estimation results

Table 4.3 reports the result of estimating Eq. 4-1 for the entire sample of 71 countries using
dynamic panel GMM as proposed by Arellano and Bond (1991), which presents the impact of
FD, measured by either LnPrivateCredit or LnLiquidLiabilities on income inequality. All
columns include country and time-fixed effects, and robust standard errors are reported in
parentheses. In Columns 1 and 2, in which the primary determinants of income inequality are
controlled, the estimated coefficient for both LnPrivateCredit and LnLiquidLiabilities is
positive and statistically significant at 5%. The effect of banking development on inequality

remains positively significant even if LnPop and LnLifeExp are controlled for in columns 3 and
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4. Thus, the positive coefficient of banking development in all columns suggests that banking
development will lead to an increase in income inequality. Economically this result is also
significant. for example, according to the result in the first column, a 10% increase in
PrivateCredit increases the GrossGini coefficient by 1.4% in the short run. This finding is in
line with Gimet and Lagoarde-Segot (2011), Jauch and Watzka (2016), De Hann and Strum
(2017), Blau (2018), Hsieh et al. (2019), and Kim et al. (2021). The identification tests show
no overidentifying restrictions and no serial correlation between the instruments and the
disturbance. A reason for this positive link between FD and income inequality might be, as
argued by Rajan and Zingales (2003), that the rich can offer collateral and are more likely to
repay their loans. The poor, who do not enjoy this benefit, might find it difficult to obtain loans

even in a well-developed banking sector.
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Table 4.3. The impact of financial development on income inequality

LnGrossGini
1) (2) ®) 4)
Lag. LnGrossGini 0.6622***  0.6750***  0.6417***  0.6878***
(0.1103) (0.0976) (0.1009) (0.0703)
LnPrivateCredit 0.0149** 0.0095**
(0.0059) (0.0043)
LnLiquidLiabilities 0.0313** 0.0618***
(0.0141) (0.0230)
LnFO 0.0058 -0.0012 0.0111 -0.0444*
(0.0161) (0.0134) (0.0196) (0.0239)
LnTO 0.0192 0.0239 0.0302 0.0192
(0.0259) (0.0244) (0.0270) (0.0264)
LnGrowth -0.0628 -0.0968 -0.0728 -0.1673**
(0.0619) (0.0620) (0.0598) (0.0667)
Inf -0.0001 -0.0002 -0.0002 -0.0001
(0.0002) (0.0002) (0.0003) (0.0003)
LnGovExp -0.005 -0.0135 -0.007 -0.0302**
(0.0116) (0.01112) (0.0118) (0.0141)
LnPop 0.0319 -0.0553
(0.0597) (0.0618)
LnLifeExp -0.0000 -0.0010
(0.0010) (0.0012)
Country fixed effect Yes Yes Yes Yes
Time fixed effect Yes Yes Yes Yes
Robust Standard Errors Yes Yes Yes Yes
Observation 426 426 426 426
Instrument 35 35 33 32
Country 71 71 71 71
Hansen test of over-identification 0.1467 0.1622 0.1186 0.5457
AR(1) 0.5816 0.6883 0.6053 0.3453
AR(2) 0.1241 0.2375 0.1287 0.5201

Notes: Table 4.3 reports the impact of financial development on income inequality. Each
regression includes country and time-fixed effects. Robust standard errors clustered at the
country level are reported in parentheses.
*, ** **%* indicate significance at the 10%, 5% and 1% levels, respectively.
All variables are defined in Appendix 4.1.
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Financial Openness moderation effect:

In order to examine whether financial openness affects the relationship between financial
development and income inequality, as suggested by Kunieda et al. (2014), Table 4.4 presents
the result of split sampling and interaction analysis. First, we start with split sampling analysis,
and we classify the sample into two groups: countries with strongly low levels of financial
openness (FO < 1% Quantile) and Countries with high levels of financial openness (FO>1%
Quantile). Then we estimate sub-sample regressions to compare the FD- income inequality
relationship among LFO and HFO Countries. Columns 1 and 4 present the GMM estimation
result for LFO countries. As shown, the coefficient of LnPrivateCredit and
LnLigiuidLiablilities is not statistically significant, suggesting that banking development has
no statistically significant impact on income inequality in financially closed countries. Next,
we examine the FD-income inequality relationship for financially open countries (HFO). As
shown in columns 2 and 5 of Table 4.4, the GMM estimation results for these 53 open countries
indicate that the coefficients of LnPrivateCredit and LnLigiuidLiablilities are statistically
significant and positive. This result suggests that a 10% increase in FD, measured by
LnPrivateCredit and LnLigiuidLiablilities, is associated with a 0.13% and 0.7% increase in

Gross Gini in financially open countries, respectively.

As an alternative to split sampling, columns 3 and 6 report the estimation result of Eq. 4-
2, in which the interaction of FD and financial openness is included. As shown in both columns,
FD and its interaction with financial openness significantly and positively affect income
inequality. This finding suggests that financial openness strengthens the positive association
between banking development and income inequality. To better analyse the interaction result,
Fig. 4.4 shows the marginal impact of FD on income inequality for different levels of financial
openness, based on the estimates reported in columns 3 and 6. The whiskers in Fig. 4.4 show
the 95% confidence band. Fig. 4.4 shows no significant relationship between FD and income
inequality at the lower level of financial openness. However, by increasing financial openness,
the impact of FD on the Gini coefficient is higher and more significant. This finding holds for
both measures of FD. Considering PrivateCredit as a measure of FD, when financial openness
increases from the lowest to the highest, FD’s marginal impact on income inequality increases
from -0.004 to 0.1156. To put these coefficient estimates into perspective, for each country, the
average value of FO over 1994-2017 is calculated, and then the marginal impact of FD on
income inequality for the top three financially open countries and the bottom three financially

closed countries are measured. The result shows that in countries with the highest FO, including
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Ireland, Hong Kong, and Singapore, 10% increases in PrivateCredit lead to 0.99%, 0.98% and
0.94% rises in income inequality, respectively. However, in countries with the lowest FO, such

as Kenya, Iran, and Bangladesh, the FD-II relationship is statistically insignificant.

This finding is partially in line with Kunieda et al. (2014), who argue that financial
openness changes the FD-income inequality relationship. In countries with higher financial
openness, our result is consistent with their study asserting that the development of the financial
system leads to a rise in income inequality in financially open countries. According to their
theoretical model, when the domestic financial market develops and credit constraints relax in
financially open countries, investors borrow financial capital in the world market with a
constant interest rate that is low relative to their abilities. On the other hand, the lenders in the
country do not benefit from the development of the domestic financial market since the interest
rate does not increase. Therefore, inequality increases as the domestic financial market
develops. In countries with lower financial openness, our results do not support their prediction
asserting a negative relationship between income inequality and FD in financially closed
countries. In fact, our findings show that there is no significant inequality impact of FD in
countries with lower financial openness. Therefore, our results show that financial openness

strengthens the pro-inequality impact of FD.
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Table 4.4. Income inequality, FD and financial openness

LnGrossGini
(1) ) ©) (4) (5) ®)
FO<Q1 FO>Q1 Interaction FO<Q1 FO>Q1 Interaction
Lag.LnGrossGini 0.7720***  0.6422***  0.6642***  0.6985***  (0.6492***  (0.7040***
(0.1018) (0.0660) (0.0614) (0.0822) (0.0638) (0.0762)
LnPrivateCredit 0.066 0.0129** 0.0225**
(0.0439) (0.0062) (0.0097)
LnPrivateCredit * LnFO 0.0266***
(0.0098)
LnLiquidLiabilities -0.0197 0.0699***  0.0405**
(0.0529) (0.0251) (0.0179)
LnLiquidLiabilities *LnFO 0.0155**
(0.0074)
LnFO -0.0553 0.0196 -0.0613 -0.0468 -0.0546 -0.0678*
(0.0357) (0.0329) (0.0436) (0.0293) (0.0459) (0.0384)
LnTO 0.0198 0.0551* 0.0412 -0.0116 0.0113 0.0141
(0.0491) (0.0328) (0.0281) (0.0577) (0.0246) (0.0256)
LnGrowth 0.1028 -0.1287 0.0242 0.1013 -0.1700**  -0.1253**
(0.2627) (0.1043) (0.0989) (0.2283) (0.0776) (0.0490)
Inf 0.0005 -0.0005 -0.0002 0.0004 0.0002 -0.0003
(0.0005) (0.0005) (0.0003) (0.0005) (0.0003) (0.0003)
LnGovExp -0.0111 -0.0298 -0.005 -0.0066 -0.0318**  -0.0279**
(0.0256) (0.0261) (0.0169) (0.0133) (0.0154) (0.0132)
LnPop 0.0811 0.1276 0.1296 -0.1063 -0.1005 0.0486
(0.0850) (0.1205) (0.0872) (0.1361) (0.0746) (0.0503)
LnLifeExp -0.0063 -0.0005 -0.0016 0.0018 -0.0019 -0.0025
(0.0052) (0.0019) (0.0013) (0.0037) (0.0020) (0.0016)
Observation 108 318 426 108 318 426
Instrument 16 28 21 17 32 36
Country 18 53 71 18 53 71
Hansen test of over-identification  0.4774 0.4161 0.7003 0.1186 0.4342 0.1746
AR(1) 0.4595 0.9633 0.386 0.956 0.0643 0.9877
AR(2) 0.8228 0.0588 0.0715 0.2769 0.4476 0.0833

Notes: Table 4.4 reports the impact of financial openness on the FD and income inequality relationship. Each regression
includes country and time-fixed effects. Robust standard errors clustered at the country level are reported in parentheses.
*, ** ***indicate significance at the 10%, 5% and 1% levels, respectively.

All variables are defined in Appendix 4.1.

Figure 4.4. Marginal impact of FD on income inequality for different levels of FO
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Trade Openness moderation effect:

This section reports how openness to the global trade market can change the relationship
between FD and income inequality (Table 4.5). In the split sampling analysis, the sample is
broken down into two groups: countries with strongly low-level trade openness (TO < 1%
Quantile) and countries with high-level trade openness (TO>1% Quantile). Then Eq. 1 is
estimated for each sub-sample to compare the FD—income inequality relationship in LTO and
HTO Countries. For LTO countries, columns 1 and 4 of Table 4.5 show that banking
development, measured by LnPrivateCredit or LnLiquidLiabilities, does not have a statistically
significant impact on the Gini Coefficient. However, turning to HTO countries, columns 2 and
5 indicate that FD worsens income inequality in countries open to the trade market. This finding
suggests that similar to financial openness, trade openness also strengthens the positive

relationship between FD and income inequality.

With regard to the interaction analysis, we estimate Eq. 4-3 in which the interaction of
FD and trade openness is included to examine whether trade openness influences the impact of
FD on income inequality. Columns 3 and 6 show that the estimated coefficients of banking
development and its interaction with trade openness are statistically significantly negative and
positive, respectively. This means that banking development, measured by either
LnPrivateCredit or LnLiquidLiabilities, tends to significantly increase income inequality in
countries with higher trade openness. Corresponding to columns 3 and 6, Fig. 4.5 shows the
marginal impact of FD on income inequality for different levels of financial openness with a
95% confidence band. Fig. 4.5 suggests that trade openness changes the relationship between
FD and income inequality. In fact, the estimated marginal effect of FD on income inequality is
statistically non-significantly negative but turns statistically significantly positive when trade
openness is increasing. Considering LnPrivateCredit as a measure of FD, by increasing trade
openness from the lowest to the highest level, FD’s marginal impact on income inequality
increases from -0.039 to 0.083%. Focusing on high trade openness countries, based on the
average value of trade openness over 1994-2017, a 10% increase in LnPrivateCredit leads to a
significant rise in the Gini index of 0.77% in Singapore, 0.74% in Hong Kong and 0.5% in
Malaysia.

This result provides broad empirical support at the macro level for the prediction of
Ehrlich and Seidel (2019), who argue that the FD—income inequality relationship depends on
the number of exporting firms. In fact, they assert that FD increases income inequality in
countries with a high percentage of exporting firms, while it decreases income inequality in

119



countries with a high percentage of non-exporting firms. Consistent with their argument, at the
macro level, our results show that the development of financial markets significantly increases
income inequality in countries with higher trade openness. However, we do not find a negative

relationship between FD and income inequality in countries with lower trade openness.

Table 4.5. Income inequality, FD, and trade openness

LnGrossGini
1) (2) ©)) 4) (5) (6)
TO<01 TO>01 Interaction TO<01 TO>01 Interaction
Lag.LnGrossGini 0.8980***  0.6320***  0.6527***  0.9784***  (0.6480***  0.6456***
(0.1235) (0.0707) (0.0670) (0.2391) (0.0679) (0.0658)
LnPrivateCredit 0.0178 0.0166** -0.1618**
(0.0159) (0.0079) (0.0740)
LnPrivateCredit * LnTO 0.0409**
(0.0182)
LnLiquidLiabilities 0.1031 0.0259** -0.1053*
(0.0988) (0.0117) (0.0584)
LnLiquidLiabilities *LnTO 0.0307**
(0.0140)
LnTO 0.0277 0.0401 -0.0922* 0.0558 0.0161 -0.0745
(0.0351) (0.0336) (0.0468) (0.0596) (0.0253) (0.0457)
LnFO -0.0204 0.0076 -0.0087 -0.077 0.007 0.0046
(0.0410) (0.0158) (0.0316) (0.0660) (0.0165) (0.0188)
LnGrowth -0.0458 -0.0036 -0.092 0.0629 -0.0302 -0.0433
(0.1381) (0.0508) (0.1122) (0.2263) (0.0464) (0.1005)
Inf -0.0002 -0.0002 -0.0003 -0.0006 -0.0003 -0.0002
(0.0002) (0.0003) (0.0003) (0.0004) (0.0003) (0.0003)
LnGovExp -0.0054 0.0064 -0.0012 -0.0695 0.0045 -0.0041
(0.0262) (0.0213) (0.0215) (0.0554) (0.0174) (0.0141)
LnPop 0.0969 0.0546 0.0813 0.0313 0.0169 0.051
(0.0646) (0.0699) (0.0727) (0.1223) (0.0539) (0.0439)
LnLifeExp -0.0057* -0.001 -0.0015 -0.0081 -0.0005 -0.0011
(0.0030) (0.0013) (0.0011) (0.0053) (0.0010) (0.0009)
Observation 108 318 426 108 318 426
Instrument 16 26 24 16 29 24
Country 18 53 71 18 53 71
Hansen test of over-identification  0.657 0.7072 0.4025 0.9084 0.673 0.3166
AR(1) 0.3823 0.1117 0.4999 0.7276 0.1958 0.512
AR(2) 0.1179 0.2846 0.0512 0.3752 0.2923 0.0905

Notes: Table 4.5 reports the impact of financial openness on the FD and income inequality relationship.

Each regression includes country and time-fixed effects. Robust standard errors clustered at the country level are reported
in parentheses.

*, ** *** indicate significance at the 10%, 5% and 1% levels, respectively.

All variables are defined in Appendix 4.1.
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Figure 4.5. Marginal impact of FD on income inequality for different levels of TO
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4.5.2 Dynamic threshold regression

Although the split sampling and interaction analysis provide informative results, each approach
has its limitations. In the split sampling regression, the result may be sensitive to the arbitrary
cut-off value. With regard to the interaction analysis, it is assumed that the impact of banking
development on the Gini coefficient grows monotonically with the increase in financial or trade
openness. To overcome these limitations, we perform a dynamic panel threshold model to test
the existence of a threshold level of financial or trade openness in the relationship between FD
and income inequality. Table 4.6 presents the estimation result of the dynamic panel threshold
model in Eq. 4-4, where the threshold variable is either financial openness (columns 1 and 3)
or trade openness (columns 2 and 4) and LnPrivateCredit or LnLiquidLiabilities measure FD.
The first and second rows display the estimated FD threshold values and the 95% confidence
intervals, respectively. The below-threshold and above-threshold slope parameter estimates

illustrate the regime-dependent marginal effects of FD on income inequality.

Columns 1 and 3 of Table 4.6 present the threshold impact of financial openness in the
FD-income inequality relationship. Regardless of the FD measurement, the threshold value
(financial openness) point estimate is 1.58 with a corresponding 95% confidence interval [-0.1,
1.75], which means that observations with financial openness of less than 1.58 are classified
into the low financial openness regime, while those with greater values are classified into the
high financial openness regime, which includes approximately 13% of observations. With
regard to the regime-dependent marginal effects, FD appears to have a statistically significantly
positive effect on income inequality if financial openness is greater than the threshold value of
1.58. In contrast, the coefficient estimate of FD is statistically insignificant when observations

fall below the threshold level. Regarding the control variables, in both columns, the estimated
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coefficient of LnFO is significant and negative, suggesting that an increase in financial
openness reduces income inequality. In addition, consistent with the Kuznets hypothesis,
economic growth alleviates income inequality. However, the effect of growth on income
inequality diminishes when a country’s financial openness increases. Furthermore, LnGovEXxp
increases income inequality. A previous study by Kunieda et al. (2014) has examined the impact
of financial openness on FD-income inequality, although, to the best of our knowledge, the
dynamic panel threshold method has not been used to examine the FD-FO-income inequality

nexus.

Turning to the threshold effect of trade openness, columns 2 and 4 illustrate the estimates
from the dynamic panel threshold model where trade openness is used as the threshold variable
and FD is measured by LnPrivateCredit and LnLiquidLiabilities, respectively. The point
estimate of the threshold value in both columns is 3.938, and approximately 73% of the
observations in the sample are above this threshold value. The result shows that FD appears to
have a statistically significantly positive effect on income inequality if FD is greater than the
threshold. Below the threshold, however, the effect of FD is statistically insignificant. This
result is consistent with the GMM analysis, suggesting that improving FD increases income
inequality at a higher level of trade openness. With regard to the control variable, greater trade
openness corresponds to lower income inequality. According to standard Heckscher—Ohlin
trade theory, the inequality effect of openness varies depending on relative factor abundance
and productivity differences as well as on the extent to which individuals earn income from
wages or capital. In addition, the coefficient of LifeExp, as a proxy for human capital, is negative
and significant in both columns, consistent with the previous research (Furceri & Ostry, 2019).

Overall, our findings, based on all three approaches — split sampling, interaction and
threshold analysis — emphasise the role of openness in the FD and income inequality linkage.
The data suggest that with increased financial openness and trade openness, banking
development benefits the richer segments of society more than the poorer ones and hence
significantly increases income inequality. In other words, the widening income inequality effect
of FD tends to become more significant as a country becomes more open to financial or trade
markets. This finding supports the theoretical models of Kunieda et al. (2014) and Ehrlich and
Seidel (2019) in countries open to trade and financial markets. In contrast to their prediction, it
does not provide any evidence of a negative relationship between FD and income inequality in

countries with low financial openness or trade openness.
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Table 4.6.

Income inequality, FD and openness (dynamic panel threshold model)

LnPrivateCredit LnLiquidLiabilities

(1) 0 3) 4)
FO TO FO FO
Threshold 1.5798 3.9382 1.5798 3.9382
95% confidence interval [-0.0979,1.7466] [3.6001,4.9366] [-0.0979,1.7466] [3.6001,4.9366]
Impact of FD:
Below threshold -0.0014 0.0058 0.0056 0.017
(0.0067) (0.0054) (0.0131) (0.0110)
Above threshold 0.0396*** 0.0110** 0.0326** 0.0227**
(0.0115) (0.0055) (0.0146) (0.0106)
Impact of covariates:
Lag.LnGrossGini 0.9100*** 0.8859*** 0.9559*** 0.9068***
(0.0393) (0.0560) (0.0337) (0.0598)
LnFO -0.0581*** 0.0067 -0.0380** 0.0019
(0.0161) (0.0041) (0.0149) (0.0051)
LnTO -0.0058 -0.0173* -0.0142 -0.0224*
(0.0120) (0.0098) (0.0102) (0.0124)
LnGrowth -0.0868* -0.0293 -0.0051 -0.0726
(0.0490) (0.0401) (0.0811) (0.0701)
Inf -0.0004* 0.0001 0.0001 0.0001
(0.0002) (0.0002) (0.0004) (0.0002)
LnGovExp 0.0444*** 0.0079 0.0241* 0.0058
(0.0143) (0.0085) (0.0125) (0.0079)
LnPop -0.0042 -0.0003 -0.0050* -0.0014
(0.0032) (0.0025) (0.0028) (0.0024)
LnLifeExp 0.0003 -0.0012*** -0.0002 -0.0013***
(0.0007) (0.0004) (0.0005) (0.0005)
Cons 0.3282 0.5442** 0.2506 0.4771**
(0.2132) (0.2207) (0.1846) (0.2419)
Observation 497 497 497 497
Country 71 71 71 71
Instrument 64 67 50 57

Notes: Table 4.6 reports the impact of financial openness on the FD-income inequality relationship. In all columns,
the dependent variable is LnGrossGini. FD is measured by LnPrivateCredit, columns 1 and 2, and
LnLiquidLiabilities, columns 3 and 4. Financial openness (FO), columns 1 and 3, and trade openness (TO), columns
2 and 4, are used as the threshold variable. The point estimates of the thresholds and the corresponding 95%
confidence intervals (C.1.) are reported in the first two rows respectively. The regime-dependent marginal effects of
FD on income inequality are shown by ‘below threshold’ and ‘above threshold’. Each regression includes country
and time fixed effects. Robust standard errors clustered at the country level are reported in parentheses.

*, **, *** ndicate significance at the 10%, 5% and 1% levels, respectively.

All variables are defined in Appendix 4.1.
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4.6 Conclusion

This study examines whether the combination of a country’s degree of integration into the world
economy, trade integration or financial integration, and FD increases or decreases inequality
within a country. If economic openness is an important determinant of income inequality and
if it leads to higher FD, it raises the question of to what extent it can moderate the relationship
between FD and income inequality. Accordingly, we investigate whether the income inequality
effect of FD is monotonic with the level of economic openness and whether a certain economic

openness threshold exists beyond which FD increases income inequality.

For this purpose, we employ two different methodologies to investigate the possible non-
linearities. Initially, we split the sample into different subgroups by the level of either financial
openness or trade openness and use GMM to estimate the effect of FD on income inequality for
each group. While GMM helps us use the lagged dependent variable and regressors to address
potential endogeneity issues, this method does not give us specific information on the threshold
value at which the effect changes, if at all. For this reason, we use the dynamic panel threshold
method of Kremer et al. (2013) with a GMM estimator to investigate whether there is an
economic openness threshold. Using a panel of developing and developed countries for 1994—
2017, our empirical result shows that in an economy closed to the world financial or trade
market, growing FD does not significantly impact income inequality. However, if an economy
is open to the world financial and trade market, inequality within the economy increases as its
financial market develops. This finding is consistent across different econometric methods,
subsamples and interaction analyses, and distinct FD indicators. In general, this study extends
the current literature by providing empirical evidence on the role of openness in the FD-income
inequality relationship covering both developed and developing countries. In addition, evidence
of the pro-inequality impact of FD in open countries informs policymakers about the
importance of redistribution policies. In fact, open countries that desire to decrease inequality
resulting from having open markets should consider implementing redistribution policies to
mitigate the inequality-increasing effect of FD, such as progressive tax policies, targeted

subsidies, or tax credits to low-income households.

Clearly, more research is necessary. First and foremost, if data quality concerns are
dropped, researchers should study the effect of FD on the incomes of individuals at the top and
bottom of the income distribution at different levels of economic openness. This is important

because the Gini coefficient measures deviations from perfect income equality regardless of
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where in the distribution these deviations arise. In particular, the finding that finance increases
inequality does not necessarily imply that finance ignores the poor. Another exciting extension
relates to the question of whether the threshold effect of economic openness on the FD—income
inequality relationship varies across different levels of institutional quality, and how and what

level of institutional quality can change the nonlinear income inequality effect of FD. We leave
these avenues of exploration for future research.
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4.8 Appendix

Appendix 4.1 Definition of variables

Table A.4.1. Definition of variables

Variable Name Definition Source
Income Inequality:
GrossGini The Standardized World Income Inequality Database SWIID

Financial Development:

The financial resources provided to the private sector by
domestic money banks as a share of GDP. Domestic money
PrivateCredit banks comprise commercial banks and other financial GFDD
institutions that accept transferable deposits, such as demand
deposits.
The ratio of liquid liabilities to GDP. Liquid liabilities are

LiquidLiabilities also known as broad money or M3. GFDD
Economic Openness:
The sum of exports and imports of goods and services
TO WDI
measured as a share of GDP.
the sum of external assets and liabilities as a share of GDP Author .
X R i calculation based
(These foreign assets and liabilities include foreign debt,
FO on Lane and

foreign direct investment, and foreign indirect investment

(portfolio investment)) Milesi-Ferretti

(2007)

Control variables:

Growth Changes in Log GDP per capita (constant 2015 US$) WDI

. : , 0

GovEXp ggn:)ral government final consumption expenditure (% of WDI
Inf Inflation, consumer prices (annual %) WDI
Pop Population, total WDI
LifeExp Life expectancy at birth, total (years) WDI
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Appendix 4.2 Country list based on LFO, HFO, LTO and HTO

Table A.4.2. Country list based on LFO, HFO, LTO and HTO

LFO HFO LTO HTO
Albania Armenia Jamaica Australia Albania Germany
Bangladesh Bolivia Japan Bangladesh Bolivia Ghana
Brazil Costa Rica Lesotho Brazil Chile Jamaica
China Cote d'lvoire Malaysia China Cote d'lvoire Korea, Rep.
Colombia Ecuador Mongolia Colombia Dominican Rep Norway
Dominican Rep | El Salvador New Zealand Egypt Ecuador Paraguay
Egypt Eswatini South Africa India France Philippines
Ghana Georgia Ukraine Iran Greece Poland
India Honduras United States Italy Indonesia Sweden
Indonesia Korea, Rep. Uruguay Japan Kenya Tunisia
Iran Mexico Austria Nigeria Mexico Belgium
Kenya Paraguay Belgium Pakistan New Zealand Bulgaria
Nigeria Peru Finland Peru Portugal Czech Republic
Pakistan Philippines France Tanzania Romania Eswatini
Sri Lanka Poland Germany Turkey South Africa Honduras
Tanzania Romania Hong Kong, China | Uganda Spain Hong Kong, China
Turkey Thailand Hungary United States Sri Lanka Hungary
Uganda Tunisia Ireland Uruguay United Kingdom Ireland
Australia Netherlands Armenia Lesotho
Barbados Norway Austria Malaysia
Botswana Panama Barbados Mongolia
Bulgaria Portugal Botswana Netherlands
Chile Singapore Costa Rica Panama
Czech Republic ~ Spain El Salvador Singapore
Greece Sweden Finland Switzerland
Italy Switzerland Georgia Thailand
United Kingdom Ukraine
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! See Furceri & Loungani, (2018) for further details. (Mills 2009) ( Harrison 2011 for trade openness)
2 High and upper-middle income countries include Albania, Armenia, Australia, Austria, Barbados,
Belgium, Botswana, Brazil, Bulgaria, Chile, China, Colombia, Costa Rica, Czech Republic, Dominican
Rep, Ecuador, Finland France, Georgia, Germany, Greece, Hong Kong, , Hungary, Ireland, Italy,
Jamaica, Japan, Korea Rep., Malaysia, Mexico, Netherlands, New Zealand, Norway, Panama, Paraguay,
Peru, Poland, Portugal , Romania, Singapore, South Africa, Spain, Sweden, Switzerland, Thailand,
Turkey, United Kingdom, United States, and Uruguay. Low and lower-middle income countries include
Bangladesh, Bolivia, Cote d'lvoire, Egypt, El Salvador, Eswatini, Ghana, Honduras, India, Indonesia,
Iran, Kenya, Lesotho, Mongolia, Nigeria, Pakistan, Philippines, Sri Lanka, Tanzania, Tunisia, Uganda,
and Ukraine.

% An additional advantage of the GMM estimator is that by differencing it helps to ensure that all the
regressors are stationary.

4 See Baltagi (2005), and the references cited there

® To reduce the instrument proliferation problem that can result in biased parameter estimates, we used
the “collapse” option in the xtabond2 STATA command to collapse the instrument matrix. We kept the
number of instruments below the number of countries. See Roodman (2009) for details.
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Chapter 5

Conclusion

This chapter provides a general conclusion to this thesis, including key findings, followed by
implications, caveats and future research areas. The first section summarises the main findings
of this thesis stemming from the three main essays. This is followed by policy recommendations
aimed at alleviating the impacts of pay inequality, labour share and income inequality. Finally,
this chapter discusses the limitations of the three papers and proposes avenues for further

investigation.
5.1 Main findings

Income distribution is an important issue in many countries as it has significant impacts on the
economy and society, including economic and social stability, economic growth, and social
mobility. Understanding the factors that drive income distribution and its impact can have
important implications for policymakers. While there is extensive literature on determinants
and impact of income distribution, there are some gaps and controversial topics in this stream
of literature. Therefore, this thesis attempted to empirically contribute to the income distribution
literature by considering three scopes of income distribution: pay inequality and labour share at
the firm level and income inequality at the macro level. In each scope of income distribution,

this study attempted to address the issues relating to their determinants or their impact.

The first essay conducts empirical research to investigate the impact of CEO-employee
pay inequality on employee performance, since existing research offers contradictory findings.
To provide a clear picture, we follow a stream of literature that argues that contradictory
findings in prior studies stem from overlooking the determinants of pay inequality (e.g.,
employees' skill, and effort). Therefore, this study first breaks down pay inequality into two
parts: pay inequality explained by CEOs’ and employee skills, company characteristics and the
labour market (Pay Equity), and the difference between pay inequality and Pay Equity, which
represents the deviation from expected pay inequality (Pay Inequity). Then we examine the

impact of key pay ratios (Pay Equity and Pay Inequity) on employee performance. Employee
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performance is measured by total factor productivity and the natural logarithm of revenue per
employee. Using an unbalanced sample of 385 Australian listed firms over the period 2004-
2019, this study shows that Pay Equity, which is pay inequality attributed to individual skills,
company characteristics, and the labour market, is positively associated with employee
performance. However, this positive impact on employee performance declines at high levels
of such pay inequality. In fact, we find an inverted U-shaped relationship between Pay Equity
and employee performance. However, we also find that Pay Inequity, which is the unexplained
part of pay inequality, is negatively related to employee performance. Overall, our findings
suggest that the seemingly contradictory predictions of behavioural and economic perspectives
about the impact of pay inequality are more complementary than contradictory. Pay inequality
related to these factors may motivate employees to perform better, consistent with economic
perspectives. In contrast, pay inequality attributed to other factors may lead to detrimental

outcomes such as lower performance, consistent with the behavioural perspective.

The second essay investigates the drivers of declining Australian labour share and its
impact on pay inequality using firm-level data. Despite a surge of interest in this stream of
literature, existing research relies heavily on country or industry aggregate macro data and
undervalues the importance of firm-level data. Therefore, there is little clear guidance about the
determinants of functional income distribution and its link to personal income distribution
within firms. Using panel data from Australian listed firms between 2004 and 2019, we first
examine the impact of three leading factors — technological progress, product market power and
labour market power — on labour share inside firms. Our results show that capital deepening
and technological progress have a significant and negative impact on labour share. Further
analysis highlights the importance of employees’ skill level. In fact, technological progress is
not a significant driver of labour share in firms with highly skilled employees, such as those
investing in R&D or less capital-intensive firms. Furthermore, our study reveals that firms with
higher mark-ups have significantly lower labour shares. Our findings do not support the
hypothesis that labour market concentration and unionisation are associated with labour share.
Additionally, our further investigation illustrates that technological progress and product
market power have a considerable negative impact on labour share in firms with a higher level
of external funds, while they do not significantly affect labour share in high-tech sectors.
Second, we examine the impact of within-firm labour share on pay inequality between CEQOs
and employees. Our analysis shows that a decrease in a firm’s labour share is significantly

associated with increased pay inequality. In addition, our results indicate that the significant
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determinants of labour share, technological progress, and product market power, can moderate
the negative impact of labour share on pay inequality. We find that labour share has a larger
negative impact on pay inequality in firms with lower technological productivity and higher

product market power.

While the previous two essays focus on functional and personal income distribution
within firms, the final paper deals with personal income distribution at the macro level. The
existing literature has identified several potential determinants of income inequality. However,
the income distributional impact of financial development remains unclear. With this in mind,
the third essay investigates the impact of financial development on income inequality and
argues that a country’s openness to trade and financial markets may affect the nexus between
financial development and income inequality. To explore whether the effect of financial
development on income inequality differs with the extent of financial and trade openness, we
employ three different econometric methods, split sampling, interaction analyses, and dynamic
panel threshold modelling. Using a panel of developing and developed countries for the period
1994-2017, our empirical results show that financial openness and trade openness change the
relationship between financial development and income inequality. With regard to financial
openness, our results show that the development of the financial system leads to a rise in income
inequality in financially open countries while financial development does not have a significant
impact on income inequality in financially closed countries. With regard to trade openness, our
results show that the development of financial markets significantly increases income inequality
in countries with higher trade openness. However, there is no significant relationship between

financial development and income inequality in countries with lower trade openness.
5.2 Implications

As mentioned in the introduction, gaining a thorough understanding of the determinants of
income distribution and its impact can aid in developing interventions to alter the distribution
of income while also considering the potential consequences of such changes. Thus, this section
outlines the policy implications derived from this thesis. Although there is a lot more to be done

(as we will discuss in the next section), this thesis has provided three main implications.

The first implication is related to our finding in Chapter 2, which suggests that CEO-
employee pay inequity per se is not a sufficient proxy for examining its effect on employee
performance. To reiterate, our findings highlight that pay inequality predicted by individuals’

skills, company characteristics, and labour market (Pay Equity) has a positive impact on
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employee performance, but this positive impact declines at high levels of such pay inequality.
However, pay inequality based on other factors (Pay Inequity) has a negative impact on
employee performance. This finding has important implications for managers and regulators.
First, this finding can help managers identify instances of excessive executive pay, evaluate
companies’ compensation structures and redesign those compensation structures. In fact, if Pay
Inequity is significantly high and Pay Equity is significantly low, it may indicate that executives
are paid more than they deserve relative to the company’s employees. This suggests that the
company has an inequitable reward system that will eventually decrease employee
performance. Thus, in light of our findings in Chapter 2, managers may adjust the remuneration
system toward a lower level of Pay Inequity and a higher level of Pay Equity since we believe
that a pay system based on individual input into the workplace can effectively motivate
employees and increase their performance. Managers should first consider the current level of
pay equity in their company before deciding whether to increase it. This is because increasing
pay equity beyond a specific threshold tends to decrease employee performance. Second, our
findings have policy implications for regulators insofar as CEO pay ratio disclosure rules per
se, without putting such disclosures into an equity context, may lead to misinterpretation.
Financial statements do not provide sufficient information about employees and CEQOs, so
financial statements may not enable readers to fully understand and interpret CEO pay ratios.
We believe disclosure of relevant information about workforces can help financial statement

users and employees to evaluate the firm’s compensation structure more accurately.

The second implication of this study is linked to the findings presented in Chapter 3. This
chapter highlights the factors that drive labour share in Australia across all sectors and provides
new insights into the relationship between labour share and CEO-employee pay inequality
within firms. The findings of this study have several implications for policymakers who seek
to mitigate the fall in labour share and the rise in pay inequality in Australia. First, our findings
show that the Australian labour share has significantly declined due to technological progress
and an increase in product market power; however, the negative impact of technological
progress on labour share has been mitigated by the presence of highly skilled employees. As a
result, policymakers are advised to prioritise investing in education and skills training programs
to prevent further negative impacts of technological progress on labour share. Such investments
would enable workers to acquire and develop the skills necessary to better engage with
automation and other technological advancements. Furthermore, policymakers are encouraged

to implement additional regulations to prevent the concentration of market power and promote
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competition in the market, to mitigate further declines in labour share. Second, this study
provides empirical evidence indicating a significant association between declining labour share
and increasing CEO-employee pay inequality within firms. However, higher technological
progress and lower product market power mitigate the negative impact of labour share on pay
inequality. These findings have significant policy implications since they suggest that
policymakers should consider policies aimed at fostering innovation and deregulating the
product market to prevent further rises in pay inequality resulting from the decline in labour

share.

The final implication relates to findings from Chapter 4, which provide evidence on the
role of openness in the income inequality impact of financial development, covering both
developed and developing countries. Our findings indicate that the widening income inequality
effect of FD tends to become more significant as a country becomes more open to financial or
trade markets. This finding has significant policy implications for countries open to financial
and trade markets. The degree of financial openness varies greatly between countries. As shown
in Appendix 4.2, the group of strongly open countries in our empirical exercise consisted of not
only highly developed countries but also less developed countries. These countries with higher
levels of openness experienced increasing inequality as their financial markets developed.
Thus, policymakers may need to carefully consider the potential impact of financial
development on income inequality in countries that are more open to international financial and
goods market trade. They may need to consider implementing redistribution policies aimed at
mitigating the rise in income inequality, such as progressive tax policies, targeted subsidies, or
tax credits to low-income households.

5.3 Further research

The findings of this thesis should be interpreted in light of potential limitations that are not fully
addressed in the core research papers and may require further investigation. Thus, future
research is important to provide further insights for policymakers to address issues related to

the distribution of income.

In Chapter 2, one prominent assumption is that employees use CEO compensation as a
reference to evaluate their own compensation. While there is ample support in the literature for
this assumption, individuals may determine the fairness of their compensation by comparing it
to different reference points, such as individuals doing the same job, individuals in higher or

lower positions within the company or all individuals in an organisation. Therefore, a potential
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future avenue for research is to compare the impact of different types of pay inequality on
employee performance and to investigate the overall effect of pay inequality. Another
assumption made is that all employees in different workplaces react homogeneously to pay
inequality. The extent to which individuals with different characteristics in various jobs and
working environments have the same reaction to pay differences is unknown. Therefore, future
research might develop appropriate conceptual models for investigating how different

employees react to pay inequality.

The third important assumption in Chapter 2 relates to individuals’ perceptions of their
inputs into the workplace and their outcomes, which eventually leads to their reactions.
Following the literature, we assume individuals’ skill level, company characteristics and labour
market are the determinants of their pay and monetary rewards are their outcome. Although this
thesis has endeavoured to make the best use of the data available at the time to investigate the
link between pay inequality and employee performance, improved data availability for
researchers will provide opportunities for future research. In other words, as more firm-level
data about workforces and companies become available in the future, there will be additional
avenues for future studies to provide a complete picture of the impact of pay inequality on
employee performance. With increased data availability, future research can consider more
individual factors (such as level of experience, effort and age) as determinants of pay inequality.
Their measures of Pay Equity and Pay Inequity will thus be more accurate. In addition, future
research could consider other perceived outcomes beyond monetary price. For instance, an
interesting direction for further research may involve exploring how perceived outcomes (such
as a high-quality working environment) moderate the effect of pay inequality on employee

performance.

In Chapter 3, a limitation is the lack of publicly available data. Our study focuses on the
impact of labour share on CEO-employee pay inequality. However, there are different types of
pay inequality in organisations. Future research might explore how labour share is related to
overall personal income distribution inside firms, or pay inequality between different
hierarchies, rather than focusing on CEO-employee pay inequality. Considering these
limitations, we believe that our study highlights the importance of firm-level analysis in

understanding macroeconomic movements.

In Chapters 2 and 3, our empirical investigation is based on Australian listed firms. Our
sample is limited to listed firms, unlike the datasets commonly used in the micro-level analysis
of labour share and pay inequality. However, a significant proportion of economic activity takes
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place in non-listed firms that have different characteristics than listed firms. Hence, if data
become available, one future avenue for research would be to re-examine research questions in
Chapters 2 and 3 to assess how these results apply to both listed and non-listed firms. A further
consideration is that our findings from these two essays are limited to the Australian context.
Looking across countries, there is expected to be variation in social, economic, and political
contexts, as well as cultural factors that can affect income distribution. For example, differences
in tax policies, labour laws, social welfare systems, attitudes towards work, education, and
social mobility can result in significant differences between national income distributions. An
avenue for future research is to investigate the extent to which our findings are different across
countries. For example, do cultural views on compensation influence the relationship between

pay inequality and employee performance?

The period of data availability for Australian firms imposes another limitation. In
Chapters 2 and 3, a short-term data period (from 2004 to 2019) is employed. A short-term
study may not capture the broader trends or factors that influence income distribution over time.
For example, this may limit the possibility of determining the underlying causes of the structural
movements in Australian labour shares. Future research could investigate the long-term
relationship between pay inequality and employee performance or the long-term underlying
causes of declining labour shares.

Finally, in Chapter 4 we examine the income inequality impact of financial development.
In doing so, we focus on the Gini coefficient as a measurement of income inequality. While the
Gini coefficient measures deviations from perfect income equality, little is said about how such
deviations arise. Moreover, a rising Gini coefficient does not necessarily indicate that the low-
income share has decreased. Further research might also consider alternative inequality
measures, such as the effect of financial development on the incomes of individuals at the top
and bottom of the income distribution at different levels of economic openness. In particular,
the finding that financial development increases inequality does not necessarily imply that the

poor are ignored.
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