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Abstract: Upper-middle-income economies (UMIE) are experiencing an economic slowdown, partly
due to weak regulatory performance. This issue leads to slow growth in private sector participation,
thus limiting the ability to achieve higher economic growth. At this critical point, the government’s
role is to inject funds into economies, hoping that growth can be increased and sustained for an
extended period. Nevertheless, injecting more funds through borrowings from external debt exposes
economies to vulnerable conditions. Thus, this study aimed to examine how regulatory performance
affects economic growth and moderates the debt–growth relationship in UMIE. By using the gen-
eralized method of moments (GMM) as an estimation method for 32 countries from 2004 to 2020,
regulatory performance was found to adversely affect economic growth. Moreover, as regulatory
performance improves, public debt is expected to enhance the economic growth of UMIE. These
findings are novel, as they provide significant evidence for the importance of improving the regu-
latory performance of UMIE. Weak regulatory performance might force a government to become
the engine of growth instead of the private sector, thus leading to the adverse effect of debt on
growth in UMIE. These findings have to several policy implications, particularly regarding reducing
bureaucracy and improving regulatory performance in UMIE. Future researchers could extend this
study by comparing the results from different groups of economies or countries.

Keywords: external debt; economic growth; regulatory performance; marginal effects; GMM

1. Introduction

In achieving sustainable economic development, upper-middle-income economies
(UMIE) should invest in development projects that help generate multiplier effects on the
economy. Nevertheless, statistics show that UMIE face challenges in obtaining capital from
domestic and foreign investors, resulting in a barrier to achieving high economic growth
and maintaining sustainable development. Therefore, external debt is becoming a medium
to obtain funds.

Theoretically, external debt is good for economic growth (Elmendorf and Mankiw
1999). It is particularly good for developing countries who have a scarcity of capital and
need additional sources of funds to boost the economy. The debt is used for productive
purposes; among others, to finance education, infrastructure development, public trans-
portation, research, and development, as well as human resource development. These
development expenditures help by providing positive multiplier effects for the economy
in the long run. Nevertheless, the debt to gross domestic product (GDP) ratio should not
exceed 90% (Reinhart et al. 2012). In contrast, it would adversely affect the economy if the
ratio exceeds 90%. Their findings were supported by other research that found a similar
threshold, especially in advanced and emerging economies (Bitar et al. 2018). The 90%
threshold might not be applicable for all countries or groups of economies, because there
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is various empirical evidence that showed other threshold rates, such as 106% for 106
developing countries (Karadam 2018) and 80% for 40 advanced countries (Chudik et al.
2017). Even so, the threshold by Reinhart et al. (2012) is regularly used as a starting point
in many similar empirical studies, as mentioned earlier.

Nevertheless, capital is one of the essential resources for UMIE to boost economic
growth and achieve sustainable development. With limited capital, they might not be able
to sustain their growth and development, leading to a middle-income trap position. Hence,
capital is needed to create a better future. As outlined in the sustainable development
goals (SDGs), globally, countries are striving towards investing in better health, quality
education, improved infrastructure, higher research and development, and clean energy, to
achieve the SDGs by 2030. These investments require a massive amount of funds, with one
of the sources being external debt.

External debt might be good for economic growth when supported by sound regula-
tory performance. The World Bank Group measures the regulatory performance using the
ease of starting a business (EOSB) score (The World Bank Group 2019). This score varies
between 0 (the worst regulatory performance) to 100 (the best regulatory performance).
Countries with the best regulatory performance (EOSB score closer to 100) have greater
private sector participation. This has positive multiplier effects on economic growth and
development. In contrast, countries with a weak regulatory performance (EOSB score is
closer to 0) might find attracting domestic and foreign investments challenging, leading to
lower private sector participation. Eventually, the government has to act as the main engine
of growth. An increase in the government’s burden, the commitment to pay existing debts
and maximizing citizens’ welfare, will ultimately reduce the ability of the economy to grow.
Furthermore, lower private sector participation leads to fewer employment opportunities
and a decrease in people’s purchasing power. Thus, weak regulatory performance exerts
adverse multiplier effects on investment, consumption, and government expenditure.

Statistics from 2004 to 2020 show that countries in the UMIE have an average EOSB
score of 76.03. Although the score is close to 100 (good regulatory performance), it is still
lower than 80. Countries with a score of 80 to 90 have good regulatory performance, while
countries that have scores of more than 90 have sound regulatory performance. Meanwhile,
the score of 76.03 (lower than 80) indicates that the countries in the UMIE are still struggling
to achieve a “good” regulatory performance. Thus, this score could be one of the reasons
for declining private sector participation (measured by using domestic investment) from
2013 to 2018 (The World Bank Group 2018). In sustaining economic growth, a decline in
private sector participation requires the government to inject funds into the economy. One
of the ways to inject funds is through external debt. Hence, investigating how regulatory
performance affects the debt–growth relationship in UMIE is essential.

The arguments in the previous paragraph represent the motivation for this study. The
average scores of the EOSB for UMIE are less than 80. If countries in the UMIE group
want to become advanced and developed countries, private sector participation is crucial
to boost the economy. High reliance on the government should be reduced. To increase
private sector participation, regulatory performance should be improved. Otherwise, firms
will choose to invest in other countries where it is easier to start businesses. If this happens,
UMIE might have the same economic status for a longer period of time. Given that the score
of EOSB for UMIE is generally lower than 80, we would like to examine how regulatory
performance affects the economic growth of UMIE. In addition, we would also like to
investigate how regulatory performance moderates the debt–growth relationship in UMIE.
This is an important issue to investigate, since it has policy implications for achieving and
sustaining the higher economic growth of the UMIE.

The novelty of this paper is as follows. First, although much research has been
undertaken on how external debt affects economic growth (Bitar et al. 2018; Le Van et al.
2018; Afonso and Ibraimo 2020), very limited research has examined how regulatory
performance moderates the relationship between external debt and economic growth in
UMIE. This issue must be investigated, since UMIE must strive for better growth in the near
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future to achieve their SDGs. Their existing regulatory performances might hinder them
from achieving the SDGs. Second, previous studies that included interactive terms in their
modelling calculated the marginal effects of the mean, minimum, and maximum values of
the moderating variables (Shkolnyk and Koilo 2018; Brida et al. 2017). Although this method
is correct, it is insufficient to explain the full effects brought by the moderating variable
in the model, since the effects can only be viewed for some values of the moderating
variables. Instead, this research applied a graphical method to illustrate the effect of
the moderating variable (regulatory performance) on the debt–growth relationship, as
recommended by Brambor et al. (2006). Policy recommendations are essential, as the
researchers can recommend how the debt–growth relationship in UMIE can be improved
by looking at specific values of regulatory performance.

2. Literature Review

Economic growth is one of the endless topics in the body of economic literature. To
date, many researchers have conducted research on how various issues affect the economic
growth of a country or a group of economies. Among the recent issues examined are
public debt (Gomez-Puig et al. 2022), the ageing population (Liu et al. 2022), climate change
(Duan et al. 2022), and immigration (Ullah et al. 2022). Although these studies have diverse
perspectives and employ different methodologies, the goal remains similar. The studies
were undertaken to investigate how different issues affect economic growth.

The endogenous growth model outlines four critical resources for achieving high
economic growth in the economic literature: capital, human capital, labor, and technological
growth (Romer 1986; Lucas 1988). These four factors are growing at an endogenous rate,
thus allowing the economy to grow in the long run. Moreover, the inclusion of human
capital in the growth model helps a country achieve increasing returns to scales that are
highly applicable to the actual situation. Capital can be in the form of domestic and foreign
investments. If a country lacks domestic investment, debt can be used as an alternative to
funding capital. Nevertheless, the use of debt might have positive, negative, or insignificant
effects on economic growth.

The growing debate on how debt affects economic growth encompasses three different
schools of thought: classical, Keynesian, and Ricardian. The classical economists (Krugman
1988) claimed that debt exerts an adverse effect on economic growth if the present value of
a country’s expected income is lower than its accumulated debt level. This is documented
under the debt overhang hypothesis, where the government is forced to use its national
savings to pay for the debt burden when its income is insufficient to pay off the debt
(Blanchard 1985). Thus, most of the government’s available investment funds will be
consumed, leading to a crowding-out effect on private investments (Arčabić et al. 2018).
Furthermore, when this scenario happens, investors expect that the tax rate will be increased
to settle the debt burden (Mhlaba and Phiri 2019). Thus, the crowding-out effect and the
imposition of higher taxes will lead to lower economic growth. Empirical findings that
support this negative relationship have been conducted in Mozambique (Afonso and
Ibraimo 2020), Oman (Kharusi and Ada 2018), and European (Arsić et al. 2019) and South
Asian countries (Akram 2016).

On the other hand, the Keynesian economists (Elmendorf and Mankiw 1999) argued
the opposite. Debt is good for economic growth if the debt is used for productive expen-
ditures such as education, health, and infrastructure development. Empirically, this view
is consistent with previous research that found similar findings in parallel to the theory.
Nevertheless, a threshold of the debt to GDP ratio must be observed. This threshold varies
from 15% (Reinhart et al. 2003) to 106% (Karadam 2018), and it depends on the type of
economies, countries, time frame, and methodologies used to derive the findings. When
the debt level exceeds the threshold, an increase in the debt level will adversely affect
economic growth. This hypothesis by the Keynesian economists supports the existence of
a non-linear relationship between debt and economic growth. The reason being that the
debt to growth relationship can have both positive and negative relationships, as argued
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by Keynesian and classical economists, respectively. Instead of a linear relationship, it can
be quadratic, depending on the existence of a debt threshold.

In contrast to the above debates, debt can also insignificantly affect economic growth,
due to the future taxation that the government imposes to finance the current debt level.
This view has been thoroughly discussed by Barro (1989) under the Ricardian equivalence
hypothesis. As a result, rational households will reduce current consumption, increase
savings, and enhance investments, to pay future tax payments. Consequently, the growth
level remains unchanged, although the debt level increases. Several empirical findings
support this argument concerning the insignificant relationship between debt and economic
growth, especially in Nigeria (Akhanolu et al. 2018) and other mixed economies (Kim et al.
2017).

The above literature discusses the determinants of growth and the debt–growth re-
lationship from theoretical and empirical perspectives. To the researchers’ knowledge,
no study has been conducted on how regulatory performance moderates the relationship
between external debt and the economic growth of UMIE. As mentioned earlier, regula-
tory performance is a crucial element that reflects the institutions of a country. Thus, the
following hypotheses are proposed in this study:

H1. Regulatory performance is significant in influencing the economic growth of UMIE.

H2. Regulatory performance is significant in moderating the debt–growth relationship of UMIE.

The motivations for including the two hypotheses are as follows: First, we wanted to
look at how regulatory performance affects the economic growth of UMIE. The reason being
that EOSB as a measure of regulatory performance has yet to receive significant attention
in the existing growth literature (Krammer 2015; Bonga and Mahuni 2018; Ncube et al.
2019). Even so, its role should not be neglected, as strong regulatory performance attracts
more private sector participation and drives the economy toward a better state. This is
consistent with the Politicisation of Growth Theory by Hibbs (2001), which emphasizes the
importance of institutions to economic growth. Institutions that impose high constraints
such as tedious and multiple procedures distort the economic growth of a nation, as
individuals and firms do not like to conduct activities that require them to deal with
various bureaucracy elements.

Second, we wanted to examine how regulatory performance affects the debt–growth
relationship in UMIE. This is because good regulatory performance motivates higher
private sector participation, leading to a positive effect of debt to growth of the UMIE.
In contrast, a weak regulatory performance will reduce private sector participation in
the country, leading to a lower inflow of capital investments from domestic and foreign
sources. Consequently, the government has to act as the main growth engine and inject
additional capital to finance the national agenda. Since the capital investment inflow is
low, the amount of debt is expected to increase beyond a certain threshold (Kharusi and
Ada 2018), potentially resulting in an adverse effect on economic growth. These arguments
warrant this study’s attempt to examine how EOSB moderates the relationship between
public debt and economic growth.

Our findings may help researchers and policymakers to understand the existing state
of regulatory performance of UMIE, and how this reacts to the debt–growth relationship.
If it is found that regulatory performance is weak and adversely affects the debt–growth
relationship, then there must be actions taken to improve regulatory performance, so that
the debt obtained by the government can create positive multiplier effects for the economy.
Based on the above hypotheses, the theoretical framework for this study is shown in
Appendix B.

3. Materials and Methods

The baseline regression model to estimate the economic growth of UMIE is as follows:

yit =∝ +ρyit−1 + βxit + µi + εit (1)
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where
yit = Real GDP growth per capita
∝ = A constant term
yit−1 = Initial real GDP per capita
xit = Vector of explanatory variables
µi = Individual-specific effects
εit = Error term
The subscripts of I and t represent the country and time, respectively. The inclusion of

yit−1 is in parallel to previous prominent studies on growth (Barro and Sala-i-Martin 2004;
Kim et al. 2017; Karadam 2018). The growth model suits the dynamic specification rather
than the static model. The argument is as follows: A country with a lower initial real GDP
per capita rate is expected to achieve a higher growth rate that year. This is due to the use
of higher utilization of capital and savings that were not being fully utilized the previous
year. Thus, the sign of ρ is expected to be negative.

The vector of explanatory variables (x) is the set of control variables used in this
research. It represents all factors contributing to a country’s economic growth, as identified
by Lucas (2017) and Romer (1986). The factors are labor, capital, human capital, and
technological progress. All these variables are expected to affect economic growth positively.
Apart from the four variables, other variables are also included as control variables, as
per previous research; namely, trade openness (Gomez-Puig and Sosvilla-Rivero 2018) and
inflation (Kim et al. 2017; Kharusi and Ada 2018). Trade openness is widely used as a
control variable, since it gives a positive multiplier effect to economic growth via transfers
of knowledge and technology and efficiency gains. On the contrary, inflation is a factor that
adversely affects economic growth, due to its uncertainty for the economy (Wen et al. 2022).

As the main interest of this study was to examine the moderating effect of regulatory
performance on the debt–growth relationship, external debt and regulatory performance
were also included in the explanatory variables. These two variables were included as
independent variables and the interactive term to capture the moderating effect. Thus, the
econometric model for this research is shown below.

yit =∝ +ρyit−1 + β1EDEBTit + β2EOSBit + β4 INV2it + β5SAVit + β6POPGit + β7HCit + β8TOit + β9 INFit
+β10(EDEBT X EOSB)it + µi + εit

(2)

Descriptions of the notations used in the model are outlined in Table 1.

Table 1. Descriptions of the notations used in the model.

Notation Description of the Variable Proxy Sources

y Annual percentage of the growth
rate of real GDP per capita Economic growth WDI by The World Bank

yit−1 Initial real GDP per capita Convergence variable WDI by The World Bank

EDEBT Ratio of external debt to GDP External debt IDS by The World Bank

EOSB Ease of starting business score Regulatory performance Doing Business statistics by
The World Bank

INV2 The ratio of gross capital formation
to GDP

Capital and technological
progress WDI by The World Bank

SAV The ratio of gross savings to GDP Capital and technological
progress WDI by The World Bank

POPG Population growth Labor WDI by The World Bank

HC Human capital index Human capital Penn World Table
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Table 1. Cont.

Notation Description of the Variable Proxy Sources

TO Trade openness External sector WDI by The World Bank

INF Inflation Economic uncertainty IFS by IMF

EDEBT × EOSB Interactive term between EDEBT
and EOSB Moderating variable -

Note: WDI—World Development Indicators; IDS—International Debt Statistics; IFS—International Financial
Statistics.

Although the primary aim of this study was to examine the moderating effect of
regulatory performance on the debt–growth relationship in UMIE, examining both the
direct and indirect effects of regulatory performance on the economic growth of UMIE is
essential. Therefore, the econometric model in Equation (2) can be sub-divided into two
model specifications: linear (Equation (3)) and non-linear (Equation (4)).

yit =∝ +ρyit−1 + β1EDEBTit + β2EOSBit + β4 INV2it + β5SAVit + β6POPGit + β7HCit + β8TOit + β9 INFit
+µi + εit

(3)

yit =∝ +ρyit−1 + β1EDEBTit + β2EOSBit + β4 INV2it + β5SAVit + β6POPGit + β7HCit + β8TOit + β9 INFit
+β10(EDEBT × EOSB)it + µi + εit

(4)

The moderating effect of regulatory performance on the debt–growth relationship
cannot be solely based on the coefficient of β10 in Equation (4). Instead, as per Brambor
et al. (2006), the marginal effect in Equation (4) must be calculated using the following
formula:

∂yit
∂EDEBTit

= β1 + β10EOSB (5)

In order to test the significance of the marginal effect, t-statistics can be computed by
simply dividing the new marginal effects by the new standard error. In order to derive the
standard error, the variance must be calculated, as the new standard error is a square root
of the variance. Following Brambor et al. (2006), the formulas to calculate the variance and
standard errors are stated in Equations (6) and (7), respectively.

σ̂2
dy

dEDEBT =var(β̂1)+EOSB2var(β̂10)+2EOSBcov(β̂1 β̂10)
(6)

New standard error =
√

σ̂2 (7)

The scope of this study covers 32 countries with UMIE from 1990 to 2020. In total, 60
countries fell under the category of UMIE within the analysis period. Nevertheless, only 32
countries were chosen, due to data availability. The list of countries under investigation is
tabulated in Appendix A. In order to avoid a structural break in the data, five-year data
averaging was conducted, following the procedures of Ahlborn and Schweickert (2018)
and Ewaida (2017). Considering the 31-year period and five-year data averaging, six data
(time) points were produced for each country. The six data points are as follows: (1) 1990
to 1994, (2) 1995 to 1999, (3) 2000 to 2004, (4) 2005 to 2009, (5) 2010 to 2014, and (6) 2015 to
2020.

Since the number of cross-sections was 32 and the number of time periods was six, this
study used a two-step system generalized method of moments (GMM) as the estimation
method. The two-step GMM was utilized for multiple reasons. First, this method is able to
control any endogeneity issues that exist due to the correlation between the explanatory
variables and the error terms. In addition, this issue may also exist due to the existence
of reverse causality between the dependent variable and independent variables (Ahmad
2011). For instance, growth theory argues that capital is essential for a country’s economic
growth. When a country grows, domestic and foreign investments will attract more capital
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as the market size becomes substantial. Thus, this argument indicates that reverse causality
exists between capital and economic growth. Similarly, when a country achieves higher
economic growth, investment in human capital will increase. These arguments indicate that
some examples of reverse causality might exist, which in turn leads to biased estimation
results if it is not treated accordingly. Traditional panel estimators, such as fixed effect (FE),
random effect (RE), and pooled ordinary least square (POLS), are inappropriate (Nickell
1981). The use of these methods might lead to biased and inconsistent estimates. Second,
the GMM system allows researchers to capture potential heterogeneity across countries, by
adding the individual specific effect (µi) in the model specification (Ibrahim and Law 2016).
Finally, Arellano and Bond (1991) suggested using GMM for small sample sizes and large
cross-sections. Although the number of cross-sections for this study was not more than 50,
previous research showed unbiased and consistent estimations when cross-sections are 29
(Zhang et al. 2018), 24 (Mencinger et al. 2015), and 40 (Nagarajan et al. 2017).

Even though previous empirical studies have proven the existence of the endogeneity
issue in most of the growth model, it was also essential to test its existence using the
datasets of this study. Thus, a Hausman-Wu test was conducted for the growth model, with
a null hypothesis that the variables are exogenous variables (Guo et al. 2018). Given that
there is a structural model (Equation (8) and reduced form equation (Equation (9), all z’s in
both equations are not correlated with υ, but y2 in Equation (9) is correlated with µ. In this
example, y2 is an endogenous variable if υ is correlated with µ.

y1 = β0 + β1y2 + β2z1 + µ (8)

y2 = π0 + π1z1 + π2z2 + υ (9)

The idea of conducting a Hausman-Wu test is to examine whether υ̂ is significant or
not. If it is significant, then y2 is proven to be an endogenous variable. To conduct this
test, the variables should be instrumented by other instrumental variables. The choice of
the instrumental variables was based on previous empirical research. The results of the
Hausman-Wu test are illustrated in the following table.

The results in Table 2 show that all p-values were less than 0.1. Thus, this means that
the null hypothesis, that the variables are exogenous variables, can be rejected. It also
means that all of these variables are endogenous. Hence, this result warrants the use of the
GMM as the estimation method.

Table 2. Results of the Hausman-Wu test.

(1) (2) (3) (4) (5) (6)

Instrumented
Variable (with
respect to lny)

lnINV2 lnSAV lnHC lnTO lnINF EDEBT

Instruments lnSAV
lnFDI

lnINV2
lnFDI

lnSAV
lnFDI

lnFDI
lnINV2
lnINF

lnHC
lnFDI

lnSAV
lnINV2

F-statistics 2.98772 7.89132 5.28205 6.44136 6.44136 2.97539

p-Value 0.0856 * 0.0055 *** 0.0227 ** 0.0120 ** 0.0120 ** 0.0863 *
Note: ***, ** and * indicate significance at 1%, 5% and 10%, respectively.

In determining the accuracy of the estimations, the GMM system uses three diagnostic
tests. First, as mentioned earlier, the GMM system can cater for endogeneity problems
by instrumenting endogenous variables using its own lags. Therefore, confirming the
validity of the instruments using the Hansen J test, with the null hypothesis that over-
identifying restrictions are valid, is crucial (Hansen 1982). If the over-identifying conditions
are correctly specified, then the instruments are valid. In addition, a Arellano-Bond test was
conducted to determine whether a second-order serial correlation exists for the disturbances
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in the first-difference equation (Arellano and Bond 1991). The null hypothesis of no second-
order serial correlation should be rejected, to ensure no specification error. Lastly, the
use of the GMM system requires careful selection of instruments, by carefully selecting
the number of lags. Therefore, to ensure unbiased estimation, the number of instruments
should be lower than the number of cross-sections (Roodman 2009).

Moreover, to ensure the estimation results are robust, the expected signs towards
economic growth must be consistent with the signs suggested by the endogenous growth
model. In addition, the coefficients of each explanatory variable should also be consistent
for both models, regardless of the model specification; either a linear (Equation (3)) or
non-linear specification (Equation (4)). The expected signs of the control variables in the
endogenous growth model are as indicated in Table 3 below.

Table 3. Expected signs of the variables.

Variable Expected Sign References

yit−1 -ve Barro and Sala-i-Martin (2004)

EDEBT
+ve Elmendorf and Mankiw (1999); Reinhart et al. (2003);

Karadam (2018)

-ve Krugman (1988); Arčabić et al. (2018); Mhlaba and Phiri
(2019); Afonso and Ibraimo (2020)

INV2 +ve Romer (1986); Lucas (1988)
SAV +ve Romer (1986); Lucas (1988)
POPG -ve Romer (1986); Lucas (1988)
HC +ve Romer (1986); Lucas (1988)
TO +ve Gomez-Puig and Sosvilla-Rivero (2018)
INF -ve Kim et al. (2017); Kharusi and Ada (2018)

4. Results and Discussion

Using both models in Equations (3) and (4), the results of the two-step GMM system
are given in the following Table 4.

Table 4. Results of two-step GMM system.

Model 1 Model 2

Notation Coefficient Coefficient

Initial GDP per capita yit−1 −3.6425 *** −3.4002 ***
(0.543) (0.624)

External debt EDEBT 0.0214 * 0.1892 ***
(0.013) (0.036)

Regulatory performance EOSB −0.0480 ** 0.0472
(0.024) (0.037)

Interaction term between EDEBT
and EOSB EDEBTEOSB −0.0022 ***

(0.000)
Gross capital formation INV2 0.1338 *** 0.0869 ***

(0.040) (0.033)
Gross savings SAV 0.0853 ** 0.0860 ***

(0.039) (0.031)
Population growth POPG −1.2274 *** −1.2310 ***

(0.184) (0.189)
Human capital HC 3.7214 *** 2.3456 *

(1.346) (1.296)
Trade openness TO 0.0106 -0.0016

(0.014) (0.010)
Inflation INF 0.0314 −0.0725 ***

(0.030) (0.021)
Constant 22.1259 *** 19.5172 ***

(5.396) (4.477)
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Table 4. Cont.

Model 1 Model 2

Notation Coefficient Coefficient

Observations 99 97
Number of countries 30 30
No. of instruments 27 29

AR2 p-value 0.402559 0.146567
Hansen p-value 0.584658 0.358820

Note: EDEBT—External debt; EOSB—Ease of starting business. ***, ** and * represent 1%, 5% and 10% significance
level, respectively.

The above results are robust for several reasons. First, the coefficients of the initial GDP
per capita are negative. This is consistent with previous literature, in which the significant
negative relationship between yit-1 and y denotes the convergence level of the UMIE to
its steady-state (Barro 2003). Second, the external debt in both models is positive and
significant, in parallel with the Keynesian hypothesis (Elmendorf and Mankiw 1999). Even
though there is a slight difference in the size of parameter for EDEBT in model 1 and model
2, the results are still robust, as both parameters of EDEBT are positive and significant.
The parameter differences might have been due to the inclusion of the interaction term
in the second model, while none of the interaction terms were added in the first model.
Nevertheless, we cannot directly interpret the results of EDEBT in the second model, since
we first have to calculate the marginal effects of EDEBT to growth. Third, the signs for
gross capital formation (INV2), gross savings (SAV), population growth (POG), and human
capital (HC) are similar and consistent with previous research (Romer 1986; Lucas 1988; Kim
et al. 2017; Kharusi and Ada 2018). Investments, savings, and human capital contributed
positively to economic growth, while population growth reacted negatively. Fourth, the
number of instruments for both models does not exceed the number of countries. This
situation is a requirement to ensure that the results are free from estimation bias (Roodman
2009). Finally, the p-values for both the Arellano bond (AR2) and Hansen tests were greater
than 0.05, implying that the models were free from misspecification error and that the
instruments used were valid.

The findings in Model 1 indicate a direct relationship between regulatory performance
and economic growth. The negative coefficient of EOSB illustrates a negative relationship
between regulatory performance and economic growth. This surprising result might have
been due to the average statistics of EOSB in the UMIE from 2014 to 2020. The average
EOSB score was 76.03. This score is relatively low relative to high-income economies
(HIE) that scored more than 90, including Canada, New Zealand, Australia, Hong Kong,
Singapore, and Sweden.

In addition, only 37.5% of the countries in the UMIE obtained an EOSB score above 80
within the same period. The remaining 62.5% of countries obtained average EOSB scores
lower than 80. These statistics indirectly indicate slight difficulties in starting businesses in
UMIE compared to HIE. The difficulties might be derived from the multiple procedures
involved in setting up new businesses, which consume a long period. Appendix A shows
that the average scores for procedures and time involved in starting up businesses were
mainly lower than 60. For instance, regarding UMIE, Venezuela had average scores of 2.75
to 0 from 2004 to 2018, respectively. Score values close to zero indicate a low institutional
quality that requires tedious procedures and a lot of time to start a business. Similarly,
statistics show that 23 countries with UMIE adopted lengthy procedures to start businesses,
since the average scores, specifically for this EOSB component, were less than 60.

In contrast, Model 2 shows that the EOSB was positive and insignificant. Even though
the direct relationship between EOSB and growth was insignificant, it is essential to assess
how EOSB moderates the relationship between public debt and economic growth. Both
coefficients of EDEBT and EDEBTEOSB were significant, but these coefficients cannot be
directly interpreted (Brambor et al. 2006). The marginal effect of debt on growth must
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be calculated when EOSB acts as a moderating variable. Thus, as stated in Equation (5),
this formula is used as a starting point to compute the marginal effects at the minimum,
mean, and maximum values of the EOSB. Nevertheless, the significance of the marginal
effects was computed based on the t-statistics derived by dividing the new marginal effects
(formula in Equation (5)) by the new standard error (formula in Equation (7)). The following
table shows the results of the marginal effects, new standard error, and t-statistics for Model
2.

The table below shows that the marginal effect of EOSB was only significant when
the EOSB was at the minimum level. Thus, an increase in the debt to GDP ratio would
decrease the economic growth when the EOSB score was at the minimum value of 23.75.
Furthermore, the debt to growth relationship becomes insignificant when the EOSB values
are at the mean and maximum levels. When identifying the point where EOSB starts
to become insignificant, the graph of marginal effects, as shown in Figure 1, is a good
guideline.
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Figure 1 shows the marginal effects of public debt on economic growth when EOSB in
present. The y-axis represents the marginal effect of EDEBT on Y with −0.005 and 0.005
indicate −0.005 and 0.005, respectively. As shown in Figure 1, the marginal effects are
significant when the confidence intervals (which are illustrated as the dotted lines) are not
zero. Therefore, the EOSB is significant in moderating the debt–growth relationship of
UMIE when the EOSB values are from 23.75 to 55. Although the effects are all negative,
the adverse effects are minimal, improving as the EOSB increases. Even though there were
only a few observations of low values of the EOSB, the results illustrated in Figure 1 are
robust, since they are consistent with the results tabulated in Table 5, where the marginal
effects are insignificant when the EOSB values are at a mean (73.87) and maximum value
(95.72).
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Table 5. Summary of the marginal effects, new standard errors, and t-statistics in Model 2.

EOSB Marginal Effect New Standard Error t-Statistics

Mean −0.00021 0.000711 −0.29009
Minimum −0.00271 ** 0.001082 −2.50696
Maximum 0.000886 0.001029 0.86143

Note: ** indicates significance at 5%.

The above findings indicate that the low regulatory performance of UMIE (at the
minimum level) adversely affected the debt–growth relationship. Nevertheless, as the
regulatory performance improved, the adverse effects slowly reduced. The findings showed
higher private sector participation as the score improved, as it was easier for firms to start
businesses in UMIE. This increased private sector participation helped governments to
boost economic growth. Thus, public debt can be utilized for more productive purposes,
generating higher economic growth.

5. Conclusions and Recommendations

From 2004 to 2020, UMIE experienced a weak regulatory performance since the
average score of the EOSB was lower than 80. A weak regulatory performance indicates
difficulties for new businesses to start their operations, due to lengthy procedures and the
time-consuming opening and registering of new businesses. In addition, weak regulatory
performance adversely affects the economic growth of UMIE. This finding was supported
by previous researchers, such as Krammer (2015). Even though regulatory performance
is often neglected in the growth literature, its role is important, since an improvement in
regulatory performance will attract more business owners to start their business in the
UMIE. Indirectly, it assists citizens in getting better jobs and increases the standard of living.
The government can focus its expenditure on productive types of spending, thus helping
to boost economic growth.

This study’s findings lead to the following policy implications: In achieving high
economic growth, the government should reduce bureaucracy and documentation to
improve the regulatory performance of the UMIE. Existing procedures should be revised by
allowing new firms to open businesses within a short period, with less hassle in filling out
forms and other bureaucratic matters. Hence, the UMIE will attract higher private sector
participation, thus enabling the government to utilize its debt for productive expenditure,
which would help boost the economic growth of the UMIE.

This study has some limitations, as the World Bank Group discontinued the Doing
Business Report since June 2020. Therefore, future research may not be able to use EOSB as
a variable to measure regulatory performance. Other variables might be of interest to the
researchers. Apart from this issue, we did not take into consideration the cross-sectional
dependencies when the time dimension becomes large. This is an area to be explored
by future researchers, to examine the cross-sectional dependency when they access the
relationship among variables in the UMIE for large time dimensions.

Moreover, researchers recommended to compare their results based on a group of
economies or countries in future research, since this study’s scope only covered 32 countries
in UMIE. Finally, assessing the findings for each of the 32 countries separately using a time
series analysis would also be interesting.
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Appendix A

Table A1. List of Upper-Middle-Income Economies (UMIE).

Countries Included: Countries Excluded Due to Data Unavailability:

1. Albania 1. American Samoa
2. Algeria 2. Azerbaijan
3. Argentina 3. Belarus
4. Armenia 4. Bosnia Herzegovina
5. Belize 5. Cuba
6. Botswana 6. Dominica
7. Brazil 7. Equitorial Guinea
8. Bulgaria 8. Fiji
9. China 9. Georgia
10. Colombia 10. Grenada
11. Costa Rica 11. Guyana
12. Dominican Republic 12. Iraq
13. Ecuador 13. Kosovo
14. Gabon 14. Lebanon
15. Guatemala 15. Libya
16. Islamic Republic of Iran 16. Maldives
17. Jamaica 17. Marshall Islands
18. Jordan 18. Montenegro
19. Kazakhstan 19. Namibia
20. Malaysia 20. Nauru
21. Mauritius 21. North Macedonia
22. Mexico 22. Samoa
23. Paraguay 23. St. Lucia
24. Peru 24. St. Vincent & The Grenadines
25. Romania 25. Suriname
26. Russian Federation 26. Tonga
27. Serbia 27. Turkmenistan
28. South Africa 28. Tuvalu
29. Sri Lanka
30. Thailand
31. Turkey
32. Venezuela



Economies 2022, 10, 235 13 of 14

Appendix B

Economies 2022, 10, x FOR PEER REVIEW 13 of 15 
 

Appendix B 

 
Figure A1. Theoretical Framework. 

References 
(Afonso and Ibraimo 2020) Afonso, António, and Yasfir Ibraimo. 2020. The macroeconomic effects of public debt: An empirical anal-

ysis of Mozambique. Applied Economics 52: 212–26. https://doi.org/10.1080/00036846.2019.1644445. 
(Ahlborn and Schweickert 2018) Ahlborn, Markus, and Rainer Schweickert. 2018. Public debt and economic growth—Economic sys-

tems matter. International Economics and Economic Policy 15: 373–403. 
(Ahmad 2011) Ahmad, Mahyudin. 2011. Essays on Institutions and Economic Growth in Developing Countries. Leicester: University of 

Leicester. 
(Akhanolu et al. 2018) Akhanolu, Isibor Areghan, Babajide, AkinjareVictoria, OladejiTolulope, and Osuma Godswill. 2018. The effect 

of public debt on economic growth in Nigeria: An empirical investigation. International Business Management 12: 436–41. 
https://doi.org/10.18488/journal.aefr/2016.6.11/102.11.692.705. 

(Akram 2016) Akram, Naeem. 2016. Public debt and pro-poor economic growth evidence from South Asian countries. Economic Re-
search-Ekonomska Istrazivanja, 29: 746–57. https://doi.org/10.1080/1331677X.2016.1197550. 

(Arčabić et al. 2018) Arčabić, Vladimir, JosipTica, Junsoo Lee, and RobertSonora. 2018. Public debt and economic growth conundrum: 
Nonlinearity and inter-temporal relationship. Studies in Nonlinear Dynamics and Econometrics 22: 1–20. 
https://doi.org/10.1515/snde-2016-0086. 

(Arellano and Bond 1991) Arellano, Manuel, and Stephen Bond. 1991. Some tests of specification for panel data: Monte Carlo evidence 
and an application to employment equations. Review of Economic Studies 58: 277–97. https://doi.org/10.2307/2297968. 

(Arsić et al. 2019) Arsić, Milojko, Zorica Mladenović, and Aleksandra Nojković. 2019. Debt uncertainty and economic growth in 
emerging European economies: Some empirical evidence. Emerging Markets Finance and Trade 57: 3565–85. 
https://doi.org/10.1080/1540496X.2019.1700364. 

(Barro 2003) Barro, Robert Joseph. 2003. Determinants of economic growth in a panel of countries. Annals of Economics and Finance 4: 
231–74. 

(Barro 1989) Barro, Robert Joseph. 1989. The Ricardian approach to budget deficits. Journal of Economic Perspectives 3: 37–54. 
https://doi.org/10.1257/jep.3.2.37. 

(Barro and Sala-i-Martin 2004) Barro, Robert Joseph, and Xavier Sala-i-Martin. 2004. Economic Growth. In The MIT Press, 2nd ed. 
Cambridge: The MIT Press. https://doi.org/10.1016/0025-5408(96)80018-3. 

(Bitar et al. 2018) Bitar, Nicholas, Avik Chakrabarti, and Hussein Zeaiter. 2018. Were Reinhart and Rogoff right? International Review 
of Economics & Finance 58: 614–20. 

(Blanchard 1985) Blanchard, Olivier Jean. 1985. Debt, deficits and finite horizons. Journal of Political Economy 93: 223–47. 
https://doi.org/http://dx.doi.org/10.1086/261297. 

Figure A1. Theoretical Framework.

References
Afonso, António, and Yasfir Ibraimo. 2020. The macroeconomic effects of public debt: An empirical analysis of Mozambique. Applied

Economics 52: 212–26. [CrossRef]
Ahlborn, Markus, and Rainer Schweickert. 2018. Public debt and economic growth—Economic systems matter. International Economics

and Economic Policy 15: 373–403. [CrossRef]
Ahmad, Mahyudin. 2011. Essays on Institutions and Economic Growth in Developing Countries. Leicester: University of Leicester.
Akhanolu, Isibor Areghan, A.A. Babajide, Akinjare Victoria, Oladeji Tolulope, and Osuma Godswill. 2018. The effect of public debt on

economic growth in Nigeria: An empirical investigation. International Business Management 12: 436–41. [CrossRef]
Akram, Naeem. 2016. Public debt and pro-poor economic growth evidence from South Asian countries. Economic Research-Ekonomska

Istrazivanja 29: 746–57. [CrossRef]
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Arsić, Milojko, Zorica Mladenović, and Aleksandra Nojković. 2019. Debt uncertainty and economic growth in emerging European

economies: Some empirical evidence. Emerging Markets Finance and Trade 57: 3565–85. [CrossRef]
Barro, Robert Joseph. 1989. The Ricardian approach to budget deficits. Journal of Economic Perspectives 3: 37–54. [CrossRef]
Barro, Robert Joseph. 2003. Determinants of economic growth in a panel of countries. Annals of Economics and Finance 4: 231–74.
Barro, Robert Joseph, and Xavier Sala-i-Martin. 2004. Economic Growth, 2nd ed. Cambridge: The MIT Press. [CrossRef]
Bitar, Nicholas, Avik Chakrabarti, and Hussein Zeaiter. 2018. Were Reinhart and Rogoff right? International Review of Economics &

Finance 58: 614–20.
Blanchard, Olivier Jean. 1985. Debt, deficits and finite horizons. Journal of Political Economy 93: 223–47. [CrossRef]
Bonga, Wellington, and Kenneth Mahuni. 2018. Assessing the Impact of Ease of Doing Business and Corruption on Economic Growth

for Africa Free Trade Zone (AFTZ) Member States. MPRA Working Paper No. 88932. Available online: https://ideas.repec.org/
p/pra/mprapa/88932.html (accessed on 15 March 2022).

Brambor, Thomas, William Robert Clark, and Matt Golder. 2006. Understanding interaction models: Improving empirical analyses.
Political Analysis 14: 63–82. [CrossRef]

Brida, Juan Gabriel, David Matesanz Gómez, and Maria Nela Seijas. 2017. Debt and growth: A non-parametric approach. Physica A:
Statistical Mechanics and Its Applications 486: 883–94. [CrossRef]

Chudik, Alexander, Kamiar Mohaddes, Mohammad Hashem Pesaran, and Mehdi Raissi. 2017. Is there a debt-threshold effect on
output growth? Review of Economics and Statistics 99: 135–50. [CrossRef]

http://doi.org/10.1080/00036846.2019.1644445
http://doi.org/10.1007/s10368-017-0396-0
http://doi.org/10.18488/journal.aefr/2016.6.11/102.11.692.705
http://doi.org/10.1080/1331677X.2016.1197550
http://doi.org/10.1515/snde-2016-0086
http://doi.org/10.2307/2297968
http://doi.org/10.1080/1540496X.2019.1700364
http://doi.org/10.1257/jep.3.2.37
http://doi.org/10.1016/0025-5408(96)80018-3
http://doi.org/10.1086/261297
https://ideas.repec.org/p/pra/mprapa/88932.html
https://ideas.repec.org/p/pra/mprapa/88932.html
http://doi.org/10.1093/pan/mpi014
http://doi.org/10.1016/j.physa.2017.05.060
http://doi.org/10.1162/REST_a_00593


Economies 2022, 10, 235 14 of 14

Duan, Hongbu, Deyu Yuan, Zongwu Cai, and Shouyang Wang. 2022. Valuing the impact of climate change on China’s economic
growth. Economic Analysis and Policy 74: 155–74. [CrossRef]

Elmendorf, Doug, and Nicholas Gregory Mankiw. 1999. Government debt. In Handbook of Macroeconomics. No. 6470. Amsterdam:
Elsevier, pp. 1615–69.

Ewaida, Haytham. 2017. The impact of sovereign debt on growth: An empirical study on GIIPS versus JUUSD countries. European
Research Studies Journal 20: 607–33.

Gomez-Puig, Marta, and Simon Sosvilla-Rivero. 2018. Public debt and economic growth: Further evidence for the euro area. Acta
Oeconomica 68: 209–29. [CrossRef]

Gomez-Puig, Marta, Simon Sosvilla-Rivero, and Inmaculada Martinez-Zarzoso. 2022. On the heterogeneous link between public debt
and economic growth. Journal of International Financial Markets, Institutions and Money 77: 101528. [CrossRef]

Guo, Zijian, Hyunseung Kang, Tony Cai, and Dylan S. Small. 2018. Testing endogeneity with high dimensional covariates. Journal of
Econometrics 207: 175–87. [CrossRef]

Hansen, Lars Peter. 1982. Large sample properties of generalized method of moments estimators. Econometrica 50: 1029–54. [CrossRef]
Hibbs, Douglas. 2001. The politicisation of growth theory. Kyklos 54: 257–78. [CrossRef]
Ibrahim, Mansor Haji, and Siong Hook Law. 2016. Institutional quality and CO2 emission–trade relations: Evidence from Sub-Saharan

Africa. South African Journal of Economics 84: 323–40. [CrossRef]
Karadam, Duygu Yolcu. 2018. An investigation of nonlinear effects of debt on growth. Journal of Economic Asymmetries 18: e00097.

[CrossRef]
Kharusi, Sami Al, and Mbah Stella Ada. 2018. External debt and economic growth: The case of emerging economy. Journal of Economic

Integration 33: 1141–57. [CrossRef]
Kim, Eunji, Yoonhee Ha, and Sangheon Kim. 2017. Public debt, corruption and sustainable economic growth. Sustainability 9: 433.

[CrossRef]
Krammer, Sorin. 2015. Do good institutions enhance the effect of technological spillovers on productivity? Comparative evidence from

developed and transition economies. Technological Forecasting and Social Change 94: 133–54. [CrossRef]
Krugman, Paul. 1988. Financing vs. forgiving a debt overhang. Journal of Development Economics 29: 99–104. [CrossRef]
Le Van, Cuong, Phu Nguyen-Van, Amelie Barbier-Gauchard, and Duc-Anh Le. 2018. Government expenditure, external and domestic

public debt and economic growth. Journal of Public Economic Theory 21: 116–34. [CrossRef]
Liu, Yi, Zhen Liu, Shuang Hu, and Qun Wang. 2022. Ageing population and sustainable development: Evidence from China. In Ageing

Asia and the Pacific in Changing Times. Singapore: Springer, pp. 87–104.
Lucas, Robert Emerson. 1988. On the mechanics of economic development. Journal of Monetary Economics 22: 3–42. [CrossRef]
Lucas, Robert Emerson. 2017. What Was the Industrial Revolution? NBER Working Paper No. 23547. Cambridge: National Bureau of

Economic Research.
Mencinger, Jernej, Miroslav Verbic, and Aleksander Aristovnik. 2015. Revisiting the role of public debt in economic growth: The case

of OECD countries. Engineering Economics 26: 61–66. [CrossRef]
Mhlaba, Ncebakazi, and Andrew Phiri. 2019. Is public debt harmful towards economic growth? New evidence from South Africa.

Cogent Economics and Finance 7: 1–15. [CrossRef]
Nagarajan, Renuga, Aurora Amelia Castro Teixeira, and Sandra Silva. 2017. The impact of population ageing on economic growth: A

bibliometric survey. Singapore Economic Review 62: 275–96. [CrossRef]
Ncube, Mthuli, Kazbi Soonawalla, and Kjell Hausken. 2019. The links between business environment, economic growth and social

equity: A Study of African countries. Journal of African Business 22: 61–84. [CrossRef]
Nickell, Stephen. 1981. Biases in dynamic models with fixed effects. Econometrica 49: 1419–26. [CrossRef]
Reinhart, Carmen, Kenneth Rogoff, and Miguel Savastano. 2003. Debt intolerance. Brookings Papers on Economic Activity 1: 1–62.

[CrossRef]
Reinhart, Carmen M., Vincent Raymond Reinhart, and Kenneth Saul Rogoff. 2012. Public debt overhangs: Advanced- economy

episodes since 1800. Journal of Economic Perspectives 26: 69–86. [CrossRef]
Romer, Paul Michael. 1986. Increasing returns and long-run growth. Journal of Political Economy 94: 1002–37. [CrossRef]
Roodman, David. 2009. A note on the theme of too many instruments. Oxford Bulletin of Economics and Statistics 71: 135–58. [CrossRef]
Shkolnyk, Inna, and Viktoriia Koilo. 2018. The relationship between external debt and economic growth: Empirical evidence from

Ukraine and other emerging economies. Investment Management and Financial Innovations 15: 387–400. [CrossRef]
The World Bank Group. 2018. Data Catalog: World Development Indicators. Available online: https://datacatalog.worldbank.org/

dataset/world-development-indicators (accessed on 5 January 2022).
The World Bank Group. 2019. Doing Business. Available online: http://www.doingbusiness.org (accessed on 5 January 2022).
Ullah, Sabeeh, Shahzad Hussain, Budi Rustandi Kartawinata, Zia Muhammad, Rosa Fitriana, and David McMillan. 2022. Empirical

nexus between Chinese investment under China–Pakistan Economic Corridor and economic growth: An ARDL approach. Cogent
Business & Management 9: 2032911.

Wen, Jun, Samia Khalid, Hamid Mahmood, and Xiuyun Yang. 2022. Economic policy uncertainty and growth nexus in Pakistan: A
new evidence using NARDL model. Economic Change and Restructuring 55: 1701–15. [CrossRef]

Zhang, Zongyong, Yu Hao, Zhi-Nan Lu, and Yuxin Deng. 2018. How does demographic structure affect environmental quality?
Empirical evidence from China. Resources, Conservation and Recycling 133: 242–49. [CrossRef]

http://doi.org/10.1016/j.eap.2022.01.019
http://doi.org/10.1556/032.2018.68.2.2
http://doi.org/10.1016/j.intfin.2022.101528
http://doi.org/10.1016/j.jeconom.2018.07.002
http://doi.org/10.2307/1912775
http://doi.org/10.1111/1467-6435.00153
http://doi.org/10.1111/saje.12095
http://doi.org/10.1016/j.jeca.2018.e00097
http://doi.org/10.11130/jei.2018.33.1.1141
http://doi.org/10.3390/su9030433
http://doi.org/10.1016/j.techfore.2014.09.002
http://doi.org/10.1016/0304-3878(88)90044-2
http://doi.org/10.1111/jpet.12324
http://doi.org/10.1016/0304-3932(88)90168-7
http://doi.org/10.5755/j01.ee.26.1.4551
http://doi.org/10.1080/23322039.2019.1603653
http://doi.org/10.1142/S021759081550068X
http://doi.org/10.1080/15228916.2019.1695184
http://doi.org/10.2307/1911408
http://doi.org/10.1353/eca.2003.0018
http://doi.org/10.1257/jep.26.3.69
http://doi.org/10.1086/261420
http://doi.org/10.1111/j.1468-0084.2008.00542.x
http://doi.org/10.21511/imfi.15(1).2018.32
https://datacatalog.worldbank.org/dataset/world-development-indicators
https://datacatalog.worldbank.org/dataset/world-development-indicators
http://www.doingbusiness.org
http://doi.org/10.1007/s10644-021-09364-2
http://doi.org/10.1016/j.resconrec.2018.02.017

	Introduction 
	Literature Review 
	Materials and Methods 
	Results and Discussion 
	Conclusions and Recommendations 
	Appendix A
	Appendix B
	References

