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DEVELOPMENT ECONOMICS | RESEARCH ARTICLE

Is there any financial kuznets curve in Jordan? 
a structural time series analysis
Ibrahim N. Khatatbeh1*, Wasfi Al Salamat1, Mohammed N. Abu-Alfoul2 and Jamil J. Jaber3

Abstract:  This paper investigates the notion of the financial Kuznets curve in an 
emerging country—Jordan. Both variants of the financial Kuznets curve (growth 
financial Kuznets curve and inequality financial Kuznets curve) have been examined 
using different time series methodologies applying to a sample period from 1993 to 
2017. The unobserved components model results provide evidence for both variants 
of the financial Kuznets curve when using private credit to GDP as a proxy for 
financial-sector development. Moreover, non-nested model tests suggest that 
financial intermediaries are relatively more important than stock markets for 
income inequality. Overall, this paper provides evidence for the financial Kuznets 
curve in emerging countries. Moreover, it provides new insights for policymakers in 
Jordan in their challenge to boost economic growth and decelerate income 
inequality, by reversing the trend towards the concentration of power in the finan
cial sector and creating public-financial institutions that provide affordable credit to 
small businesses and households.
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1. Introduction
The Financial Kuznets curve is a variant of the well-known Kuznets curve, and it is represented by 
an inverted U-shaped curve (U-shaped curve) for the finance-growth (finance-inequality) relation
ship. This relationship predicts an adverse impact of finance on economic growth and income 
inequality following a turning point, whereby excessive finance exerts negative consequences for 
economies hosting oversized financial sectors and shares many similarities with the “resource 
curse” that affects mineral-rich countries (Baiardi & Morana, 2018, 2016; Christensen et al., 2016; 
Moosa, 2018).

The concept of the Financial Kuznets curve is relatively new, and it is derived upon the original 
Kuznets curve, put forward by Simon Kuznets (1955), which depicts an inverted-U shaped relation
ship between economic growth and income inequality. Kuznets argues that at the early stages of 
economic development, income inequality initially rises and only start to decline after a certain 
level of economic development is reached. Gallup (2012) and Jovanovic (2018) argue that the 
Kuznets curve works for income inequality progression within the country rather than across 
countries. Moreover, the financial Kuznets curve is considered as a counterpart of the well- 
known environmental Kuznets curve, which depicts an inverted U-shaped relationship between 
measures of environmental degradation and income per capita (Dinda, 2004; Moosa, 2017; Wang 
et al., 2022).

The financial Kuznets curve symbolizes the excessive finance hypothesis or “the finance curse”, 
whereby an excessive growth of the financial sector adversely affects the hosting economy. 
Particularly, an excessively large financial sector competes with real economy sectors for scarce 
resources and absorb the brightest brains to work in finance, which resembles a brain drain effect. 
Economists identify two forms of the financial Kuznets curve which are the growth-financial 
Kuznets curve and the inequality-financial Kuznets curve. The former is graphically represented 
by an inverted U-shaped curve (similar to the original Kuznets curve) when the economic growth 
rate is represented as a function of financial development proxy.1 It follows that the relationship 
between economic growth and financial development becomes negative (downward sloping) after 
a threshold, which resembles the case for financialisation.2 Whereas the latter is represented by 
a U-shaped curve when income inequality (Gini Index) is represented as a function of financial 
development proxy.

Greenwood and Jovanovic (1990) were the first to derive on the Kuznets curve and hypothesize 
the existence of an inverted U-shaped curve between financial development and income inequal
ity. The work on the nonlinearity hypothesis between finance-growth and finance-inequality 
relationships remains peripheral prior to the global financial crisis (Carré and L’œillet 2018). The 
pre-crisis literature mainly reports a positive, linear relationship for finance-growth and finance- 
inequality nexus, with a limited number of studies investigating the nonlinearity hypothesis 
(Deidda & Fattouh, 2002; Rioja & Valev, 2004). The new literature, which only comes in the 
aftermath of the global financial crisis, provides an increasing number of studies that find evidence 
for nonlinearity between finance-growth and finance inequality relationships, and stress that 
finance could be “too much” of a good thing (Arcand et al., 2015; Beck, 2014; Cecchetti & 
Kharroubi, 2012; Denk & Boris, 2015).3

Overall, the interactions between finance, growth, and income inequality are considerably 
complex and not straightforward. Demirgüç-Kunt and Levine (2009) state that “Yet, we do not 
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have a framework for assessing the dynamic, endogenous relationships among finance, growth, 
and inequality”. Carré and Guillaume (2018) refers to the finance-growth nexus as a “Gordian 
Knot”—that is, the relationship is often variable, nonlinear, or insignificant—which also can be 
drawn to finance-inequality literature. Therefore, it is important to understand nonlinearities in 
finance-growth and finance-inequality relationships (Beck, 2014; Panizza, 2018). The literature 
provides some empirical evidence on nonlinearities between finance, economic growth and 
income inequality, and the concept of financial Kuznets curve, in the context of developed 
countries. However, the evidence for emerging (developing) countries remains scarce with 
a limited number of studies examining this issue (e.g., Kotarski, 2015; Nikoloski, 2012; Shahbaz 
et al., 2015).

Notwithstanding the vast literature investigating the nexus between financial development, 
economic growth, and income inequality; only a handful of research publications are investigating 
this nexus in the Jordanian context, specifically. What’s more, none of these researches has 
examined the financial Kuznets curve in Jordan. Therefore, we extend the existing literature by 
providing a robust investigation of the financial Kuznets curve in an emerging country-Jordan.

The contribution of this study is threefold. First, this study provides rigorous empirical evidence 
on nonlinearity between finance, growth, and income inequality. Hence, this paper provides 
evidence on whether the financial Kuznets curve exists in Jordan, which, to our knowledge, is 
not available to date. Second, we examine the relative contribution of financial intermediaries and 
stock markets to economic growth and income inequality. Third, the application of the unobserved 
components model is of utmost importance as it accounts for the effect of unspecified variables 
(missing variables) without the need to identify them explicitly in the model.

2. Literature Review

2.1. Economic growth, income inequality and financial development
There is a long-standing view of the positive contribution of financial development on economic 
development since the early studies of Bagehot (1873), Schumpeter (1934), and Goldsmith (1969) 
who stressed the essential role of finance in the real economy. Schumpeter (1934) argued that 
finance fosters growth by extending “entrepreneurial finance” opportunities. Nevertheless, there 
remains a contradiction in the views of finance over the past decades. For instance, Nobel 
laureates Robert Miller and Robert Lucas represents the two extreme views of finance contribution 
to the real economy. Miller (1998) describes the contribution of finance to growth as “too obvious 
for a serious discussion”, whereas Lucas (1988) refers to the importance of finance in economic 
development as “very badly over-stressed”.

The event of the global financial crisis has brought the contribution of finance into question. In 
his presidential address to the American association of finance, Zingales (2015) argues that ample 
empirical evidence indicates that some financial-sector components can degenerate to rent- 
seeking activity. Moreover, thriving literature finds evidence for the negative effects of excessive 
finance on growth and income equality (Allen et al., 2014; Cecchetti & Kharroubi, 2012; Panizza, 
2012).

The current literature on the relationship between financial development and economic devel
opment can be divided into three main strands, the first strand posits a favourable effect of 
financial development on economic growth and income inequality. The second strand shows 
that finance could have an adverse effect on the real economy in terms of economic growth 
and income inequality, which is mostly found in the financialisation literature. According to the 
financialisation literature, the financial sector is harming the real economy by competing for 
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scarce resources, the brain drain from real to financial sectors and accumulation of debt (Hein, 
2012; Kneer, 2013; Sinapi, 2013). Finally, the nonlinearity hypothesis literature or what is called 
“the new literature” refers to the new line of finance-growth research triggered by the global 
financial crisis to investigate the excessive finance hypothesis (e.g., Arcand et al., 2015; Beck, 2014; 
Cournède & Denk, 2015; Denk & Boris, 2015; Panizza, 2018). Different explanations have been 
provided for the nonlinearity between finance-growth and finance-inequality relationships, per
taining either to the aspects of the financial sector and/or the characteristics of the hosting 
economy (Khatatbeh, 2019; Panizza, 2018).

Cecchetti and Kharroubi (2012) reassess finance-growth nexus and find that excessive growth of 
the financial sector becomes a drag on economic growth, as the financial sector competes with 
real sectors for resources, which they refer to as the “crowding out” effect. Particularly, they show 
that the relationship between financial-sector growth and economic growth takes the form of an 
inverted U-shaped curve. In the same vein, Arcand et al. (2015) find that the financial development 
effect on economic growth is subject to diminishing marginal returns as the financial system grows 
beyond a certain threshold. They find this threshold occurs when private credit reaches a level of 
100% to GDP. Many successive studies confirmed these results (Beck, 2014; Law & Singh, 2014; 
Moosa, 2018).4

Cournède and Denk (2015) contend that an increase in financial activity is associated with an 
increase in GDP growth, below some threshold; however, the relationship reverses after the 
threshold. In this sense, the threshold represents a turning point—in terms of financial-sector 
size (activity) relative to GDP—after which the relationship between finance and growth reverse. 
The same authors find that the same conclusion could be drawn to the finance–inequality relation
ship and the threshold estimated about 100% of GDP for intermediated credit and stock market 
capitalisation (Cournède & Denk, 2015; Denk & Boris, 2015).

2.2. The Financial Kuznets Curve
The origins of the financial Kuznets curve are ascribed to Greenwood and Jovanovic (1990) who 
derive on the well-known Kuznets curve and hypothesise the existence of an inverted U-shaped 
curve between financial development and income inequality. They argue that income inequality 
tends to increase at the early stages of financial development, where the initial level of income 
restricts financial structure development needed to enhance growth. From this perspective, only 
wealthy and politically connected people have access to finance at the early stages of financial 
development (Rajan & Zingales, 2003; Stiglitz, 2016). Thus, the low-income class is barred from 
benefitting from a fully developed financial system, until an adequate level of financial-sector 
development relaxes credit restraints.

The seminal work of Greenwood and Jovanovic (1990) on nonlinearity between financial devel
opment and income inequality has paved the way for successive works on the nonlinearity 
hypothesis and financial Kuznets curve. Cecchetti and Kharroubi (2012) find evidence for an 
inverted U-shaped curve between financial development and growth rate. They suggest that the 
financial sector contributes to economic growth up to a certain threshold, after which further 
growth of the financial sector hinders economic growth. Cournède and Denk (2015) report similar 
results for the OECD countries. They find that a disproportionate growth of household credit 
relative to business credit is harmful to economic growth. Ductor and Grechyna (2015) argue 
that the nonlinear relationship between financial development and economic growth varies 
according to the relative growth between financial and real sectors. Law and Singh (2014) examine 
the nonlinearity between financial development and economic growth in panel data of 87 devel
oped and developed countries. They apply a dynamic panel threshold methodology and find that 
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a further extension of the financial sector beyond the optimal size—as determined by some 
threshold—as “not necessarily good” for economic growth.

Kim and Lin (2011) apply a threshold regression methodology to a panel data of 65 countries. 
They suggest that the favourable effect of financial development on income inequality would 
reverse when the financial development level grows beyond a certain threshold. Law et al. (2014) 
show that the inequality narrowing effects of financial development are contingent on the level of 
the country’s institutional quality (measured as an aggregate index of six indicators of the world
wide governance indicators). Therefore, favourable effects of financial development on income 
inequality are only achieved after a certain level (threshold) of institutional quality is reached.

Economists examine two forms of financial Kuznets curve, which represents the relationship 
between either economic growth or income inequality on the Y-axis and financial development on 
the X-axis. Nikoloski (2012) was the first to go by the name of the “financial Kuznets curve” for the 
Inverted-U shaped curve between financial development and income inequality. He examines 
Greenwood and Jovanovic’s (1990) hypothesis, using panel data for 76 countries over the period 
1962–2006. He finds evidence for an inverted U-shaped relationship between financial develop
ment and income inequality and reports a threshold when the ratio of credit to the private sector 
to GDP rise to around 114%. Brei et al. (2018) and Tan and Law (2012) show that nonlinearity 
between finance and inequality follows a U-shaped curve. Their results are consistent with the 
financialization hypothesis, which posits that the relationship between finance and the real 
economy follows a beneficial to a detrimental path. Moreover, Khatatbeh (2019) shows that 
there is no universal form of financial Kuznets curve, and some countries’ curves may have more 
than a turning point (higher-order curve). Many studies report similar evidence for a U-shaped/ 
inverted U-shaped curve of the relationship between financial development and income inequality 
in different contexts. For example, Kotarski (2015) provide evidence for China, Shahbaz et al. (2015) 
for Iran, Pata (2020) for Turkey, Jauch and Watzka (2016) and Kavya and Shijin (2020) for a sample 
of advanced and emerging countries, and Baiardi and Morana (2018) and Akan et al. (2017) for 
a sample of European countries.

Imad Moosa (2016) examines the growth variant of the financial Kuznets curve using a sample 
of 95 countries. He finds evidence for the financial Kuznets curve as a form of an inverted 
U-shaped curve between the real growth rate and the ratio of the market value of publicly 
traded shares to GDP. He reports different turning points of the curve for High-, Middle- and low- 
income countries, which occurs at 46%, 30%, 27%, respectively. Baiardi and Morana (2016) 
examine the effect of financial development on the original Kuznets curve. They suggest that 
the value of the turning point on the original Kuznets curve is conditioned upon the level of 
financial development.

2.3. The effect of financial structure on finance-growth and finance–inequality relationships
The literature provides mixed empirical evidence concerning the effect of financial structure 
(financial intermediaries versus financial markets) on economic growth and income inequality. 
Nevertheless, financial structure is believed to be a major determinant of the contribution of 
financial development to economic growth and income inequality, and economists constantly 
debate in favour of one structure over the other (Levine, 2005; Lin et al., 2009). On one hand, 
proponents of the bank-based financial structure suggest that functions performed by banks allow 
for better risk management and better allocation of resources, which are considered as conducive 
to economic growth (Levine, 2005; Lin et al., 2009; Rioja & Valev, 2012). Rioja and Valev (2014) 
examine the impact of financial structure on capital investment in panel data of 62 high- and low- 
income countries. They conclude that banks foster higher capital growth. Similarly, Zhang and 
Naceur (2019) suggest that banks rather than financial markets are the main channel through 
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which finance affects income inequality. Brei et al. (2018) find evidence for nonlinearity between 
finance and inequality, they conclude that market-oriented expansion of the financial sector is 
associated with rising income inequality, while expansion through traditional banks’ lending is not.

On the other hand, proponents of financial markets suggest that markets provide better infor
mational efficiency and transparency (Brei et al., 2018). Many studies find a positive impact of 
stock market development on economic growth, particularly in developed countries (Beck, 2012; 
Cournède & Denk, 2015; Levine & Zervos, 1999). Hsieh et al. (2019) find that higher financial 
development, through the expansion of financial markets, decreases income inequality, whereas it 
increases income inequality if it happens through the growth of traditional financial intermediaries. 
Allen et al. (2018) and Levine (2021) provide a comprehensive review of relevant financial structure 
literature.

2.4. The empirical literature in the context of Jordan
Despite the extant literature on finance-growth and finance-inequality relationships, only a few 
studies have examined the nexus between finance and economic growth in the Jordanian context. 
Moreover, we find no research paper that investigates the nexus between financial development 
and income inequality despite the importance of this subject. Furthermore, none of the reviewed 
papers investigates the nonlinearity hypothesis (financial Kuznets curve hypothesis) between 
finance, growth, and inequality in the Jordanian context, specifically.

Only a handful of researches examine the finance-growth nexus in Jordan. For instance, Al-Zubi 
et al. (2006) examine the link between financial development and economic growth using panel 
data of eleven Arab countries for the period 1980–2001, including Jordan. They find that all 
indicators of financial development are insignificant except for the ratio of public credit to 
domestic credit, which has a positive effect on economic growth. Al-Jarrah et al. (2012) investigate 
the finance-growth relationship in Jordan during the period 1992 to 2011. They find no evidence 
for causality between credit to the private sector to GDP ratio and economic growth, although they 
report a high correlation between financial development indicators and economic growth rate.

Al-naif (2012) investigates whether the relationship between financial development and eco
nomic growth in Jordan is supply-leading or demand-pulling to economic growth. He reports 
a one-directional causality relationship from financial development to economic growth in both 
the long- and short-run, which suggests that financial development causes economic growth— 
following the supply leading hypothesis. Batayneh et al. (2021) find that economic growth has 
a positive short- and long-run effect on financial development. A study by Alrabadi et al. (2016), 
shows that the relationship between financial development and economic growth is bi-directional 
when measuring financial development as the ratio of credit to private sector to GDP. Zanella et al. 
(2021) conduct a broad study to examine finance-growth link in a large sample comprising 108 
countries for the period 1980–2017. They find that Jordan as an emerging country corroborates 
with the “supply-leading hypothesis”, whereby financial development causes economic growth 
through allowing better access to credit markets for entrepreneurs.

The above-cited studies in the Jordanian context rely mainly on financial intermediation indica
tors of financial development (banking-sector development indicators). Nevertheless, recent stu
dies have more focus on stock market development variables. A recent study by Jarrar (2021) finds 
a negative effect of stock market development (measured by stock market total value traded to 
GDP) on economic growth. Several studies suggest that the Amman stock market needs more 
development to enhance its contribution to economic growth (Al-Zubi et al., 2006; Mugableh, 
2021).
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3. Data and Methodology
The financial sector in Jordan is considered as the main engine to the Jordanian economy, 
especially with the lack of natural resources. The current governor central bank of Jordan (CBJ), 
Dr Ziad Fariz says that “our view is that the growth and success of the Jordanian banking sector is 
a key driver for the economic development of the country as a whole”.5 Figure 1 shows time series 
plots of the main study variables. The main indicators of financial-sector development show 
a slump after its peak in 2007. The total credit to private sector (CREDIT) has reached about 
78% of the GDP in 2017 (the end of the sample period), about 13% less from its peak in 2007. 
Similarly, the stock market capitalization (SMCAP) is around 60% of GDP in 2017, down from 
around 230% in 2007.6 The real GDP growth rate is about 2.1%, compared to the world GDP 
growth rate of 3.8% in 2017, and the Gini index was hovering moderately around 37 for the past 
two decades. Descriptive statistics and correlations are exhibited in Tables 1 and 2, respectively.
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Figure 1. Time-Series plots of 
the study variables (1993– 
2017).

Table 1. Descriptive Statistics
Variables Mean Standard 

deviation
Min Max

Growth 0.81 2.53 −2.99 5.72

Gini 37.47 0.94 36.50 39.10

CREDIT 74.07 7.35 60.66 91.77

SMCAP 101.95 54.81 59.76 230.83
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The objective of this study is to investigate the financial Kuznets curve hypothesis in Jordan. For 
this purpose, we examine the effect of finance on economic growth and income inequality, 
separately, using time series data from 1993 to 2017.7 Data series were obtained from the 
World Bank Development Indicators database (WDI). The proxy for economic growth is real GDP 
per capita growth rate (Growth), which is the classical choice of finance-growth literature for time- 
series studies (for example, Cecchetti & Kharroubi, 2012; Demetriades & Hussein, 1996; 
Demetriades & Rousseau, 2016; King & Levine, 1993). The proxy for income inequality is the Gini 
index (Gini). In addition, the literature reveals a differential impact of financial-sector structure on 
economic growth and income inequality; therefore, credit to private sector is used as a proxy for 
bank-sector development and stock market capitalisation is used as a proxy for stock market 
development. The aforementioned proxies of financial development are measures of the sizes of 
different components of the financial sector. Levine (2021) argue that these proxies “ do not 
accurately measure” the concepts that emerge from theories of financial development. 
Nevertheless, he does not undermine the importance of inferences provided by the existing body 
of literature using these measures.

We begin by examining the nonlinearity hypothesis between finance-growth and finance- 
inequality using the variable addition tests to check the linear specification versus the quadratic 
specification. This is done by testing the significance of adding the quadratic term of financial 
development proxy to the regression equation. The linear and non-linear functional forms are 
specified as follows: 

Yt ¼ β0 þ β1ft þ εt (1)  

Yt ¼ β0 þ β1ft þ β2f 2
t þ εt (2) 

where Yt is the dependent variable, ft is the financialisation variable, and εt is the error term. If the 
introduction of the quadratic term turns out to be significant, this provides support for the financial 
Kuznets curve hypothesis (or nonlinearity in general). The Lagrange-Multiplier test (LM), likelihood 
ratio test (LR), and F-test statistics will be used to judge the significance of adding the quadratic 
term f 2

t .

Following, we estimate the financial Kuznets curve using the unobserved components model 
(UCM), introduced by Andrew Harvey (1989), which is a form of structural time series model 
estimated in a time-varying parametric framework (TVP). UCM is used to decompose an observable 
time series into trend, cyclical and seasonal components, which accounts for any missing variables 
without the need to express them explicitly, thereby avoiding omitted variables bias, which is 
bound to be evident in two variables regressions (Moosa, 2018). Moreover, it overcomes many 
traditional obstacles in time series and econometrics analysis as it can be used to represent a time 
series with any order of integration. In this study, the UCM is specified as follows, 

Table 2. Correlations
Variables Growth Gini CREDIT SMCAP
Growth 1

Gini 0.2953 1

CREDIT 0.5004* −0.4803* 1

SMCAP 0.4690* −0.3225 0.8471* 1

The asterisks (*) show significant correlations at 0.05. 
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Yt ¼ μt þ β1ft þ β2ft
2
þ εt (3) 

where, Yt is the dependent variable. The terms μt represent the trend component. f is the financial 
development variable, and �sint is the irregular component. In addition, the trend, which represents 
the long-run tendency of the time series, is specified as follows, 

μt ¼ μt� 1 þ βt� 1 þ ηt ; ηt ,NID 0; σ2
η

� �
(4)  

βt ¼ βt� 1 þ �t ; �t ,NID 0; σ2
�

� �
(5) 

where μt and βt represent the stochastic level and slope of the trend, respectively. It is assumed 
that ηt and �t are independent of each other. The empirical analysis is carried out using the STAMP 
software.8

Then, this paper investigates the relative importance of banks sector development and stock 
market development concerning their influence on economic growth and income inequality. For 
this purpose, we use non-nested model selection tests following Choe and Moosa (1999). Non- 
nested model selection tests are used to compare rival models with respect to their theoretical 
underpinnings or auxiliary assumptions (Pesaran, 1990). The tests are run both ways (M1 vs M2 
and M2 vs M1), where 

M1 : Yt ¼ β0 þ β1fbankst þ εt (6)  

M2 : Yt ¼ β0 þ β2fstockst þ εt (7) 

where Yt is the dependent variable and fbankst and fstockst are proxies of bank-sector develop
ment and stock market development, respectively.9 Six tests are used. (i) the Cox N-test as derived 
in Pesaran (1974); (ii) the adjusted Cox (NT) test as derived by Godfrey and Pesaran (1983); (iii) the 
Wald-type (W) test proposed by Godfrey and Pesaran (1983); (iv) the J-test, proposed by Davidson 
and MacKinnon (1981); (v) the JA-test is due to Fisher and McAleer (1981); and (vi) the encom
passing (EN) test proposed, inter alia, by Mizon and Richard (1996). The first five test statistics 
follow a t-distribution while the encompassing test statistic follows an F-distribution.

Finally, the validity of the financial Kuznets curve hypothesis implies an optimal size of the 
financial sector, which can be determined as the turning point after which the growth of the 
financial sector exerts adverse effects on the real economy. Khatatbeh (2019) provides 
a mathematical exposition of the financial Kuznets curve, which is represented by a quadratic 
function that takes the following form 

Yt ¼ β0 þ β1ft þ β2f 2
t þ εt (8) 

Where f is a proxy of financialisation (financial development).10 Yt is the dependent variable, which 
can be either a proxy of income inequality; when applying the income inequality variant of 
financial Kuznets curve (e.g., Baiardi & Morana, 2018; Nikoloski, 2012; Shahbaz et al., 2015), or 
a proxy of economic growth; when applying the economic growth variant of financial Kuznets 
curve (e.g., Imad Moosa, 2016; Moosa, 2018). Consequently, Imad Moosa (2016) and Khatatbeh 
(2019) show that the optimal size of the financial sector, which is implied by the turning point of 
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the curve can be determined by differentiating equation (1) above with respect to f and rearran
ging, which gives 

f ¼
� β1
2 β2

(9) 

4. Results and Discussion
The first step in our empirical strategy is to examine the nonlinearity hypothesis using variable 
addition tests. Table 3 displays the results of the variable addition tests that comprises three 
statistics used to judge the significance of the linear specification versus the quadratic specifica
tion, using two proxies of financial development. If these statistics turn out to be significant, this 
implies that the quadratic specification provides a better model fit for the relationship under 
examination. Hence, it is an evidence for the nonlinearity of finance-growth and/or finance- 
inequality relationships, and in turn the financial Kuznets curve hypothesis.

The results displayed in Table 3 lend support to the quadratic specification only in one case, 
which is the private credit to GDP and Gini index. Therefore, the result provides evidence for non- 
linearity between finance and income inequality, when using private credit to GDP as a proxy for 
financial development.

Having found an evidence for potential nonlinearity between finance and income inequality, we 
continue to estimate the financial Kuznets curve (equation 3) using the unobserved components 
model. The results of UCM are displayed in Table 4, which shows the estimations result for the two 
variants of the financial Kuznets curve using two proxies of financial development. Unsurprisingly, 
there is no evidence for the financial Kuznets curve when using stock market capitalisation to GDP 
as a proxy of financial development. However, evidence for nonlinearity hypotheses is found for 
both finance-growth and finance-inequality relationships, when using private credit to GDP as 
a proxy for financial development. First, evidence for growth financial Kuznets curve, which is 
represented by an inverted U-shaped curve is revealed by the significant negative quadratic term 
β2, which implies that the expansion of the financial sector following a certain point exerts adverse 
effects on economic growth. These results lend support to the recent findings of Moosa (2018), 
Khatatbeh (2019), and Moosa (2018) argues that financial development, as measured by private 
credit to GDP, exerts a negative effect on the economic growth beyond a certain threshold which 
gives evidence to the notion of the financial Kuznets curve. He emphasises that in low-income 
countries, which do not have many resources, a small transfer of resources from the real economic 
activity to financial activity exerts significant adverse effects on economic growth.

Second, evidence for the income inequality variant of the financial Kuznets curve is revealed by 
the positive significant quadratic term β2, which implies a U-shaped curve relationship between 

Table 3. Results of the Variable Addition Test (Quadratic versus Linear)
Private Credit/GDP Stock Market Capitalisation/ 

GDP
Dependent 
Variable

Growth Gini Growth Gini

LM: χ2 1ð Þ 0.36 6.86*** 1.99 1.67

LR:: χ2 1ð Þ 0.36 8.02*** 2.07 1.73

F(1,22) 0.32 8.32*** 1.91 1.58

The asterisks ***, **, * show significant statistics at 1%, 5%, 10% levels, respectively. LM is the Lagrange-Multiplier test, 
LR is the likelihood ratio test, and F is the F test. 
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financial development and income inequality, using private credit to GDP as a proxy for financial 
development. A U-shaped curve suggests a negative relationship between financial development 
and income inequality at low levels of financial development, whereas it becomes positive after 
passing a certain point (turning point), which implies that finance aggravates income inequality at 
higher levels of financial development. This result is consistent with the recent findings in the 
literature (Baiardi & Morana, 2018, 2016; Brei et al., 2018; Nikoloski, 2012; Shahbaz et al., 2015; Tan 
& Law, 2012).

After estimating both variants of the financial Kuznets curve, the turning points can be deter
mined based on equation (9). The turning point for growth financial Kuznets curve is reached when 
the ratio of private credit to GDP is around 86%. Similarly, the turning point for the inequality 
financial Kuznets curve is reached when the ratio of private credit to GDP is around 82%.11 This 
leaves ample space for “good” growth (development) of the financial sector in Jordan. Remarkably, 
the estimated values of these turning points are quite close to the average turning point of the 
ratio of private credit to GDP of 100%, as reported by Arcand et al. (2015) and Cecchetti and 
Kharroubi (2012). Figure 2 shows a graphical representation of the relationships between financial 
development indicators on the X-axis and Real GDP growth rate/Gini index on the Y-axis, which is 
also a representation of the growth financial Kuznets curve (private credit to GDP and real GDP 
growth rate) and income inequality-financial Kuznets curve (private credit to GDP and Gini index) in 
panels (a) and (c).

The second issue under investigation is whether intermediation activities (private credit to GDP) 
or non-intermediation activities (stock market capitalisation to GDP) of the financial sector are 
more important to growth and inequality. Non-nested models test can be used to obtain rigorous 
empirical evidence on this issue by choosing between a model relating economic growth (income 
inequality) to private credit-to-GDP ratio (Banks Model), and another model relating economic 
growth (income inequality) to stock market capitalisation-to-GDP ratio (Stocks Model), such in 
equations (6) and (7) above. The banks model (M1) is tested against the stocks model (M2), and 

Table 4. Estimation Results of the Unobserved Components Model
Financial Development Proxy

Private Credit/GDP Stock Market Capitalisation/GDP

Dependent 
Variable

Growth Gini Growth Gini

β1 1.76 −5.59 0.04 −0.26

t β1ð Þ 2.07* −1.79* 0.62 −1.19

β2 −0.01 3.42 0.00 0.07

t β2ð Þ −1.93* 1.77* −0.35 1.15

μt −75.58 38.78 −2.34 36.63

tðμt) −2.2** 30.4*** −0.8 325.2***

R2 0.23 0.60 0.06 0.58

N 0.02 0.53 1.38 7.13

H(7) 0.67 0.25 0.49 0.34

Q(3,1) 2.01 2.78 2.55 5.92

DW 1.69 1.56 1.84 1.54

The asterisks ***, **, * show significant statistics at 1%, 5%, 10% levels, respectively. β1 is the coefficient of the linear 
term, β2 is the coefficient of the quadratic term, μt is the trend component. N is the test statistic for normality. H is the 
test statistic for heteroscedasticity. DW is the Durbin–Watson test statistic for serial correlation. Q is the Ljung–Box test 
statistic. 
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vice versa. When testing M1 against M2, a significant test statistic implies that M2 is preferred to 
M1 if the test statistics of M2 against M1 are insignificant, and vice versa.

The results are displayed in Table 5. Columns group (a) shows that neither model is preferred 
when relating banks and stocks to economic growth as shown by the insignificant test statistics. 
This suggests that both models (M1 and M2) are misspecified, and the preferred model should 
include both variables. Similarly, columns group (b) shows the results of models relating banks and 
stocks to the Gini index. These results show that when testing M1 against M2, all test statistics are 
insignificant, however, when testing M2 against M1 are significant. Following the premises men
tioned in the methodology section, the results overwhelmingly reject M1 against M2 but do not 
reject M2 against M1, which suggests that M1 is a preferred to M2 model when relating to the Gini 
index. This can be taken as evidence that banks (intermediation activities) play a more important 
role in income inequality than the stock market does. This is not a surprising result as the stock 
market capitalisation of the Amman stock exchange was descending following its peak in 2007, 
reaching unprecedented new lows.12 Gimet and Lagoarde-Segot (2011) and Zhang and Naceur 
(2019) argue that banks have a stronger effect on income inequality. Beck et al. (2007) find that 
financial development (credit to private sector to GDP) reduces income inequality and boost the 
share of the poorest quintile of the population. These results may be seen in line with the evidence 
put forward by Choe and Moosa (1999), Beck (2014), and Sturn and Zwickl (2016).

The evidence for the financial Kuznets curve in Jordan has far-reaching policy implications. The 
excessive growth of the financial sector beyond a certain point creates systemic risk and generates 
economic rents through the transfer of income from the productive economy. Hence, the 
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Figure 2. Scatter Plots of the 
Relationship Between Financial 
Development Indicators, Real 
GDP per Capita, and Gini Index 
(1993–2017).
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concentration of power in the hands of the financial sector must be reversed to prevent the 
crowding-out effect (Cecchetti & Kharroubi, 2015) and brain drain effect (Kneer, 2013) caused by 
the “too much” finance. To achieve this objective, Khatatbeh and Moosa (2021) suggest that giant 
financial institutions should be reduced in size by break-up or deleveraging. Moreover, increasing 
credit access for small businesses and low-income households by creating public financial institu
tions, which also will increase the competitiveness and efficiency of the private financial institution 
as they lose market power.

5. Conclusions
The significant contributions of financial development to economic growth and income inequality 
are well established in the literature. However, recent findings suggest that excessive finance can 
be “too much of a good thing”, and adversely affects the hosted economy. In this paper, we 
investigate the notion of the financial Kuznets curve in the Jordanian context using different time- 
series methodologies. The empirical results presented above suggests four main conclusions: (i) 
the variable addition tests suggest evidence for nonlinearity between finance and inequality, when 
using private credit to GDP as a proxy for financial development, (ii) empirical evidence is found for 
both variants of financial Kuznets curve when using private credit to GDP as a proxy for financial 
development, (iii) the existence of financial Kuznets curve suggest a turning point after which an 
expansion of the financial sector will adversely affect economic growth and income inequality, 
which are estimated to be reached when the private credit to GDP ratio exceeds 86% for growth 
financial Kuznets curve, and 82% for inequality financial Kuznets curve, and (iv) financial inter
mediaries (banks and other financial institutions) are relatively more important than stock markets 
for income inequality.

The current level of financial development in Jordan remains below the reported threshold, 
therefore, Jordan has ample space for further financial development to boost economic growth 
and reduce income inequality. Moreover, policymakers in Jordan should call into question the 
performance and contribution of the Amman stock exchange to enhancing economic growth and 
income equality. We believe that the development of Jordanian financial markets is the way 
forward to reap the benefits of growth and enhance income distribution. Furthermore, policy
makers should also consider encouraging a balanced growth between financial and real sectors as 
a remedy to avoid the “too much” finance problem, particularly, they must aim to reduce the 
concentration of power in the financial sector to reduce income inequality and economic vulner
ability and creating public-financial institutions that provides affordable credit to small businesses 
and households. Finally, the findings of this paper also suggest that the financial Kuznets curve 

Table 5. Results of Non-Nested Model Selection Tests
M1: Private Credit/GDP vs M2: Stock Market Capitalisation/GDP

Dependent 
Variable

(a) Growth (a) Gini

M1 vs M2 M2 vs M1 M1 vs M2 M2 vs M1

N −0.51 −2.77 0.78 −3.09
NT −0.41 −1.18 0.79 −2.28
W −0.41 −1.13 0.83 −2.10
J 0.46 1.76 −0.86 2.12
JA 0.46 0.22 −0.86 2.12
EN 0.21 1.59 0.74 4.47

statistics in bold are significant test statistics at 5% level or below. N, NT, W, J, JA, EN are the non-nested model 
selection tests as described in the methodology section. 
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may also exist in developing (emerging) countries. Future research may focus on other aspects of 
nonlinearity between finance, economic growth and income inequality as identified in Panizza 
(2018). For example, the nonlinearity may arise from the type of finance, as household’s and firms’ 
debts grow disproportionately.
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Notes
1. Mostly, economists use the ratio of credit to private 

sector to GDP or the ratio of stock market capitali
sation to GDP as proxies for financial development 
or financialisation. Imad Moosa (2016) used the 
ratio of publicly traded shares to GDP as a proxy for 
financialisation.

2. Moosa (2018) contends that financialisation is the 
later stage of financial development, when the 
financial sector becomes excessively large and 
starts to exert negative consequences of the real 
economy. See, for Imad Moosa (2016), Moosa 
(2018).

3. The “new literature” refers to the new line of 
finance-growth research triggered by the global 
financial crisis to investigate the excessive finance 
hypothesis (Panizza, 2014).

4. Arcand et al. (2015) were first published in 2012 as 
a working paper.

5. https://leadingedgeguides.com/guide-Jordan 
-2018-shock-proof-financial-sector/, Accessed 
September1st, 2021

6. Central Bank of Jordan (CBJ), Financial Stability 
Report (2018). https://www.cbj.gov.jo/EchoBusv3. 
0/SystemAssets/PDFs/EN/JFSR2018E%20-20-10- 
2019.pdf. Accessed September 1st, 2021

7. The data series ends in 2017 because of data avail
ability issues related to Gini coefficient.

8. Mendelssohn (2011) provide a review of the STAMP 
software.

9. Banks is a shortened name for “banks and other 
financial institutions”

10. Financialisation is an alternative term of financial 
development that is generally used when referring 
to the negative effect of the financial sector. 
However, in some strands of finance literature, 
financialisation and financial development are 
used interchangeably.

11. It is worth mentioning that the above estimated 
turning points have never been crossed-over in 
Jordan during the sample period except for years 
2005 to 2007.

12. When measured relative to GDP, for example, the 
stock market capitalisation to GDP were hovering 
just over 60% in 1990s, whereas it plummeted to 
below 60% by the end of the sample period in 
2017. Also, it is worth noting the stock market 
capitalisation to GDP had reached 230% in 2007.
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