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growth and maintaining sustainable and balanced 
economic development. Based on this, policy recom-
mendations such as expanding the coverage of inclu-
sive finance, optimizing the energy structure, and 
changing the economic development model are put 
forward.
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Introduction

Financial inclusion allows businesses and individu-
als to access financial products and services at an 
affordable and sustainable cost. The World Bank 
identified financial inclusion as a key enabler for 
7 of the 17 United Nations Sustainable Develop-
ment Goals (SDGs). The impact of financial inclu-
sion on the macro economy is multifaceted. Mean-
while, the expansion of the coverage of the financial 
system is conducive to the optimal allocation of 
resources (Han & Shen, 2015). The implementa-
tion of financial inclusion policies has provided sup-
port for low-income people to obtain credit financial 
services, which is conducive to narrowing the gap 
between incomes (Ji et al., 2021; Kim, 2016), result-
ing in a more prosperous economy and higher eco-
nomic growth (King & Levine, 1993a). On the other 
hand, financial inclusion plays an important role in 
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mitigating the impact of macroeconomic shocks on 
households and small- and medium-sized enterprises 
(Corrado & Corrado, 2017). Financial inclusion can 
boost household savings and encourage entrepreneurs 
to invest in production, thereby promoting economic 
growth (Dupas & Robinson, 2013). Moreover, exist-
ing research has shown that financial products have a 
direct role in promoting economic growth (Ayyagari 
et al., 2011; Levine, 2005), and financial inclusion is 
of great significance in promoting inclusive economic 
growth. With the significant impact of the COVID-19 
pandemic on the global economy, countries around 
the world are eager to pursue economic recovery and 
sustainable development. Re-examining the global 
financial inclusion strategy is essential to effectively 
promote inclusive growth.

Green energy, especially renewable energy, plays 
an important role in achieving sustainable devel-
opment targets. Maji (2015) showed that every 1% 
increase in green energy consumption increases 
economic growth by 1.26%, which can effectively 
mitigate the negative impact of the COVID-19 pan-
demic. Furthermore, Wang (2021) also confirmed the 
promoting effect of green energy utilization on eco-
nomic growth. However, the current consumption of 
renewable energy in most countries remains relatively 
low, while the transition cost of energy to renewable 
energy is relatively large. When the industrial upgrad-
ing and energy structure transformation reach a cer-
tain level, the promoting effect of renewable energy 
on the economy is lacking, which leads to the discus-
sion of the mechanism of industrial structure upgrad-
ing in the impact of renewable energy consumption 
on inclusive growth in this paper.

In the face of the increasingly severe global envi-
ronmental governance pressure, the internal relation-
ship between the rapidly increasing level of financial 
inclusion and inclusive growth must be assessed. This 
paper attempts to study the impact and mechanism of 
financial inclusion and renewable energy consump-
tion on inclusive growth from an international per-
spective, and further analyze the impact of industrial 
structure upgrading, technological progress, govern-
ment loans, population density, and education levels. 
Based on the principles of data availability and com-
pleteness, we selected relevant data from 40 countries 
(including 22 developed countries and 18 emerg-
ing countries) from 2010 to 2020 (Appendix 1) for 

empirical analysis. A significant positive relationship 
between financial inclusion and renewable energy 
consumption in these 40 countries was observed 
(Appendices Figs. 2 and 3).

This paper attempts to extend the existing litera-
ture with these contributions: First, to the best of our 
knowledge, this study is the first to explore the link 
between financial inclusion, renewable energy, and 
inclusive growth, bringing financial inclusion and 
renewable energy consumption together into one sys-
tem. Secondly, this study is also the first to conduct 
research from an international perspective, expanding 
the research perspective. Finally, this study conducts 
a specific empirical test on the relationship between 
financial inclusion, renewable energy, and inclusive 
growth, and the moderating effect of industrial struc-
ture based on the fixed-effects spatial Durbin model 
(SDM), as well as on robustness and endogeneity 
tests.

The rest of this article is organized as follows. 
The “Literature review” section reviews literature 
on the development of inclusive growth and its rela-
tionship to financial inclusion and renewable energy 
consumption and proposes relevant hypotheses. The 
“Empirical research design” section explains our 
sample selection, data, and methods. The “Empiri-
cal analysis” section presents the empirical results. 
The “Robustness and endogeneity tests” section dis-
cusses the results of the robustness and endogeneity 
tests. The “Results and discussion” section presents 
relevant conclusions, recommendations, and further 
considerations.

Literature review

In 2007, the Asian Development Bank first proposed 
the new concept of “Inclusive Growth,” emphasizing 
the narrowing of gaps and achieving equal opportuni-
ties in the process of economic development (Corak, 
2013). The outbreak of the global financial crisis in 
2008 aroused the attention of all countries to inclu-
sive economic growth. In 2013, the International 
Monetary Fund (IMF) made inclusive growth a key 
element of its 2014 research agenda. The Organiza-
tion for Economic Co-operation and Development 
(OECD) and the United Nations Environment Pro-
gramme (UNEP) were also involved in formulating 
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policy documents that promote inclusive growth. 
Since then, academic research on inclusive growth 
has continued to deepen. The existing literature 
mainly focuses on inclusive growth from the follow-
ing three aspects: concept/connotation, measurement, 
and impact mechanisms. First, we consider the con-
cept and connotation of inclusive growth. Currently, 
there is no unified definition of inclusive growth. Ali 
and Zhuang (2007) and Rauniyar and Kanbur (2010) 
suggested that the inclusive growth is sustainable and 
considers equal opportunities. The OECD and UNEP 
defined inclusive growth as growth which reduces 
poverty and inequality and benefits marginalized pop-
ulations. In 2018, the UNEP provided a more compre-
hensive measure of inclusive growth (i.e., the Inclu-
sive Wealth Index). Nonetheless, there is consensus 
that inclusive growth ensures fairness in the process 
of economic growth. Second, we consider the meas-
urement of inclusive growth. There are few quan-
titative studies on inclusive growth in the existing 
literature. At the same time, different scholars have 
different measurement methods and indicator sys-
tem choices for qualifying inclusive growth (Raheem 
et al., 2018). In the early stages of research, inclusive 
growth was mainly measured through a single index 
and focused on the equality of opportunity (Ali & 
Son, 2007; Silber & Son, 2010). As the research has 
advanced, the connotation of inclusive growth has 
been expanded. The construction of the indicator sys-
tem now mainly involves different dimensions such as 
the equality of opportunity, income distribution, and 
economic growth. For example, McKinley (2010) 
constructed a compound inclusive growth indicator 
from the four aspects of economy, income, society, 
and ability, while Berg and Ostry (2017) measured 
inclusive growth from the two aspects of income 
growth and distribution. Third, we consider the 
impact mechanism of inclusive growth. The existing 
literature mainly focuses on the impact mechanism 
of inclusive growth from the aspects of international 
trade, financial development, infrastructure construc-
tion, and energy consumption. For example, Farhana 
et al. (2012) studied the relationship between urbani-
zation and inclusive growth and found that when 
urbanization develops to a higher level, it may have 
a negative impact on the inclusive growth of devel-
oping countries. In other research, Kapoor (2014) 

and Zou and He (2018) examined the mechanism of 
digital finance and financial development promoting 
inclusive growth, while Marinas et  al. (2018) and 
Sugiawan and Managi (2019) explored the impact 
of energy consumption on economic sustainability, 
proving the two-way causal relationship between 
renewable energy consumption and economic growth.

Financial development contributes to economic 
growth (Kapoor, 2014; King & Levine, 1993b), and 
the development of financial inclusion is an impor-
tant measure to achieve inclusive growth. Conversely, 
financial inclusion affects inclusive growth in three 
ways: First, the development of financial inclusion 
can increase economic momentum (Dixit & Ghosh, 
2013). This is because the development of finance is 
the driving force of economic development. Through 
the development of financial inclusion, it is of great 
significance to reduce costs and promote technologi-
cal innovation. On the one hand, the “long tail effect” 
of Internet technology can reduce the marginal cost 
of financial services (Osmani et al., 2020), while on 
the other hand, financial development requires the 
support of digital technology, which can effectively 
reduce cost. The combination of the two can better 
boost economic momentum and release economic 
potential. Second, financial inclusion is conducive 
to better realization of equal opportunities. Accord-
ing to the theory of financial promotion and Romer’s 
theory of equal opportunity, important factors hin-
dering equality of opportunity include disadvantages 
caused by the environment, while financial inclusion 
can expand the service boundary. This has resulted in 
important contributions toward promoting the optimal 
allocation of financial resources in poverty-stricken 
areas, as well as solving the “financing difficulties” of 
small, medium, and micro enterprises, and providing 
special funds for health care, employment, and educa-
tion. Third, financial inclusion is conducive to sharing 
results and reducing gaps. Financial inclusion can not 
only bring capital to rural areas through Internet tech-
nology, but also promote cross-space allocation of 
resources and achieve coordinated economic develop-
ment among regions. In addition, financial inclusion 
can reduce the income gap through direct and indirect 
methods such as income distribution effects, reduc-
tion of loan costs, and improvement of human capital 
(Schmied & Marr, 2016).
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The rational use of natural resources, especially 
energy, is key to green economic growth (Aper-
gis & Danuletiu, 2014; Bildirici, 2014; Chen et  al., 
2007). Meanwhile, resources, although generally lim-
ited, are the material basis of economic growth, and 
green economic growth depends on the rational use 
of resources (Zhe et  al., 2021). The conversion of 
resources into capital and labor can create crowding-
out effects that limit economic growth. The impact of 
renewable energy consumption on economic growth 
also varies from region to region. For example, Maji 
et al. (2019) studied the relationship between renew-
able energy consumption and economic growth in 
West Africa and showed that renewable energy con-
sumption reduced the economic growth rate of these 
countries. This is consistent with the findings of 
Ahmed and Shimada (2019) and Sugiawan and Man-
agi (2019). However, Marinaș et  al. (2018) and Lee 
(2019) reached an opposite conclusion. Those authors 
argued that there is sufficient evidence that renew-
able energy consumption has a positive relationship 
with sustainable economic growth, possibly because 
renewable energy consumption can suppress nega-
tive environmental impacts. Research by Fankhauser 
and Jotzo (2018), Ohene-Asare et  al. (2020), and 
Kouton (2021) also confirmed that energy efficiency 
improvements can promote sustainable economic 
growth. In addition, we noticed that with the devel-
opment of the economy, the industrial structure of 
each country has also undergone major changes. At 
a certain level, the industrial structure upgrade can 
promote economic growth (Chenery, 1975). From 
the perspective of inclusive growth, when the level of 
the industrial structure is low, renewable energy and 
energy transformation are conducive to reducing the 
investment of enterprises, innovating the concept of 
enterprise development, and therefore the extra funds 
of enterprises can be used for technological innova-
tion, thereby promoting the development of the indus-
trial structure to an advanced level and promoting 
green economic growth (Xie et  al., 2020). With the 
advancement of national-level industrial transforma-
tion and upgrading, an increasing number of energy 
resources will be required in this process, and the use 
of renewable energy will be subject to certain restric-
tions, such as higher storage technology requirements 
and higher development costs. At this point, the posi-
tive impact of increased renewable energy consump-
tion on inclusive growth will diminish.

In summary, the current research on inclusive 
growth is gradually expanding, but data on the rela-
tionship between the development of financial inclu-
sion, renewable energy consumption, and inclusive 
growth remain limited. Existing literature has pri-
marily focused on the relationship between financial 
inclusion, renewable energy consumption, and eco-
nomic growth, without considering inclusive growth. 
In the international context of the pursuit of inclusive 
growth, it is of great significance to study the rela-
tionship between financial inclusion and renewable 
energy consumption and economic growth. Further-
more, existing research lacks empirical research at 
the international level. The above research has a cer-
tain foreshadowing effect on this paper. This paper 
focuses on the impact of financial inclusion and 
renewable energy consumption on inclusive growth 
and examines the impact of the synergistic mecha-
nism of renewable energy consumption and industrial 
structure upgrading on inclusive growth. Through the 
above literature review and analysis, the mechanism 
underlying financial inclusion, renewable energy 
development, and inclusive growth is elucidated 
(Fig.  1), with the following three assumptions put 
forward:

H1: There is a significant positive correlation 
between financial inclusion and inclusive growth.
H2: There is a significant positive correlation 
between renewable energy consumption and inclu-
sive growth.
H3: The industrial structure plays a negative role 
in regulating the relationship between renewable 
energy consumption and inclusive growth, that is, 
the higher the industrial structure, the weaker the 
role of renewable energy consumption in promot-
ing inclusive growth.

Empirical research design

Sample and data selection

In this study, potential survivorship bias and omitted 
variable bias were avoided using a balanced panel 
sample. Due to the lack of most of the data, consider-
ing the principles of comprehensiveness, rationality, 
and completeness of the data, we selected 40 coun-
tries as research samples. For accuracy, considering 

Energy Efficiency (2022) 15: 43Page 4 of 1943



1 3
Vol.: (0123456789)

the impact of the epidemic, the panel length was 
2010–2020, and the data were primarily obtained 
from IMF, the World Bank (WB), and BP Energy 
Statistics Yearbook.

Variable design

The variables in this paper are mainly divided into 
explained, explanatory, and control variables. The 
explained variables are inclusive growth ( IG ); the 
explanatory variables are financial inclusion ( IFI ) 
and renewable energy consumption ( REC ); and the 
control variables are industrial structure upgrade ( IS ), 
technological progress ( TC ), government loans ( GL ), 
population density ( PD ), and education level ( EL).

The interpretation and calculation methods of each 
variable are as follows:

1. Inclusive growth ( IG ): The explained variable 
here is inclusive growth, denoted by IG . The defi-
nition of inclusive growth revolves mainly around 
the equality of growth. The Asian Development 
Bank believes that inclusive growth is related to 
economic, social, and institutional opportunities 
equally available to everyone. The UNDP con-
siders inclusive growth to be economic growth 
that enables more individuals, regions, or coun-
tries to gain wider access to sustainable socio-
economic opportunities. Meanwhile, the United 
Nations uses GDP per capita as an important 
proxy for achieving the SDGs; Tella and Alimi 

(2016), Oluseye and Gabriel (2017), and Raheem 
et al. (2018) also used the same proxy variable to 
measure inclusive growth. Notably, there may be 
some limitations in using the logarithm of GDP 
per capita as a proxy for inclusive growth. How-
ever, this variable allows us to study the impact 
of financial inclusion and renewable energy con-
sumption on inclusive growth (equality of the 
economy), which has important implications for 
achieving better economic equality and sustain-
ability goals.

2. Financial inclusion ( IFI ): We used the financial 
development index in the IMF and the measured 
financial inclusion index to measure the level of 
financial inclusion (the financial inclusion index 
is mainly used for robustness testing). The cal-
culated financial inclusion index draws on the 
studies of Sarma (2015), Mushtaq and Bruneau 
(2019), Dabla-Norris et  al. (2021), and Nizam 
et  al. (2020). Herein, we measured financial 
inclusion from four dimensions: bank penetra-
tion, bank service availability, financial service 
use effectiveness, and financial service use sus-
tainability. Bank penetration rate is measured by 
the number of bank deposit accounts per thou-
sand people; banking service availability is meas-
ured from two dimensions: geographic dimen-
sion (number of ATMs per 1,000  km2, number 
of commercial bank branches per 1,000  km2) 
and demographic dimension (number of ATMs 
per 100,000 adults, number of commercial bank 

Fig. 1  The mechanism of 
financial inclusion, renew-
able energy consumption, 
and inclusive growth Growth effect
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branches per 100,000 adults); the use effective-
ness of financial services is measured by the ratio 
of the balance of deposits and loans to GDP, and 
the use of financial services is measured by the 
ratio of non-performing loans to sustainability.

In order to reflect the difference in the contribution 
rate of various indicators to the development 
of financial inclusion, we adopted the entropy 
method to determine the index weight. After 
determining the weight of each indicator, the 
level of financial inclusion development index 
was measured using the method of the UMDP 
to compile the Human Development Index. The 
measurement formula is as follows:

where IFIi represents the financial inclusion 
index of the ith country, Z′

v
 represents the evalu-

ation value of the vth index that measures the 
inclusive financial development index, w′

v
 repre-

sents the weight of the vth index determined by 
the entropy weight method, and Z�

v
= w

�

v
× Xiv . 

Xiv is the standardized value of the vth index that 
measures the inclusive financial development 
index.

3. Renewable energy consumption ( REC ): We used 
the ratio of renewable energy consumption to pri-
mary energy consumption in the BP Energy Sta-
tistical Yearbook to measure renewable energy 
consumption. Renewable energy utilization is the 
key to energy transformation. Increasing renew-
able energy consumption to reduce the propor-
tion of fossil energy consumption is an important 
measure to protect the environment and actively 
respond to climate change, which is of great sig-
nificance for economic growth.

The increased consumption of renewable energy indi-
cates that environmental problems have been 
improved to a certain extent, and resources play a 
positive role in the economy.

4. Industrial structure upgrading ( IS ): According to 
Petty-Clark’s law on the evolution of industrial 
structure, we measured the upgrading of indus-
trial structure using the methods of Song et  al. 
(2021) as follows:

(1)IFI
i
= 1 −

√
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w
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1
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where yi represents the proportion of the out-
put value of the ith industry, and IS is the level 
of industrial structure upgrading, which reflects 
the sequential evolution of the industrial struc-
ture from the primary industry to the secondary 
industry and the tertiary industry. The larger the 
value of IS , the higher the level of the industrial 
structure.

5. Interaction term ( REC × IS ): The product of 
interaction terms is mainly used to illustrate the 
moderating effect of industrial structure upgrad-
ing between renewable energy consumption and 
inclusive growth.

6. Technological progress ( TC ): We selected the 
number of patent applications to represent tech-
nological progress, which reflects the country’s 
technological innovation capability.

7. Government loans ( GL ): We used the ratio of 
total government loans to GDP to measure gov-
ernment loans.

8. Population density ( PD ): The larger the popula-
tion density of a country, the more difficult it is 
to achieve equality in economic growth, and the 
population density is not conducive to the reali-
zation of inclusive growth.

9. Educational level ( EL ): We used the years of pri-
mary education to measure the educational level. 
Education is an important source of economic 
growth and providing more of it is an important 
way to achieve equality in economic growth. 
Oyinlola and Adedeji (2019) and van Krevel 
(2021) have shown that human capital and edu-
cation are important influencing factors of both 
economic and sustainable growth.

Descriptive statistics

Table  1 provides the descriptive statistics for each 
variable. The variance inflation factor (VIF) is less 
than 10, indicating no multicollinearity problem.

(2)IS =

3
∑

i=1

yi × i = y
1
× 1 + y

2
× 2 + y

3
× 3
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Model settings

Spatial autocorrelation analysis

Spatial autocorrelation indicates that regions with 
similar locations have similar variable values. In 
spatial econometrics, the Moran index (I) is used to 
measure the spatial autocorrelation. At I > 0, the vari-
able value shows a positive spatial autocorrelation, 
otherwise it is a negative spatial correlation. The cal-
culation formula is as follows:

where yi and yj are the variable values of the ith 
and jth countries, s2 = 1

n

∑n

i=1

�

yi − y
�2,y = 1

n

∑n

i=1
yi , 

n is the number of countries, and wij is the element in 
the spatial weight matrix. The spatial weight matrix 

(3)I =

∑n

i=1

∑n

j=1
wij

�

yi − y
��

yj − y
�

s2
∑n

i=1

∑n

i=1

�

yi − y
�2

mainly used in this paper is mainly the geospatial 
weight matrix ( wd ), which is obtained according to 
the reciprocal of the absolute value of the latitude and 
longitude distance between the two regions.

Spatial econometric model

To study the driving effects of factors such as finan-
cial inclusion and renewable energy consumption 
on inclusive growth, this paper constructs SDM for 
analysis. The SDM includes both the lag term of the 
spatial dependent variable and the lag term of the 
spatial independent variable, and can reflect the spill-
over effects produced by different influencing factors, 
specifically:

where i and t represent country and year, respectively. 
IG represents inclusive growth, IFI and REC repre-
sent financial inclusion and renewable energy con-
sumption, respectively. IS , TC , GL , PD , and EL rep-
resent industrial structure upgrading, technological 
progress, government loans, population density, and 
education level, respectively. � is the spatial correla-
tion coefficient, W is the spatial weight matrix, �i is 
the individual effect, and �it is the random disturbance 
term.

To further explore the impact of renewable energy 
consumption and industrial structure upgrading on 
inclusive growth, this paper introduces the interaction 
term of renewable energy consumption and industrial 

(4)

IG
it
= � + �WIG

it
+ �

1
IFI

it
+ �

2
REC

it

+ �
3
IS

it
+ �

4
TC

it
+ �

5
GL

it
+ �

6
PD

it
+ �

7
EL

it

+ �
1
WIFI

it
+ �

2
WREC

it
+ �

3
WIS

it
+ �

4
WTC

it

+ �
5
WGL

it
+ �

6
WPD

it
+ �

7
WEL

it
+ �

i
+ �

it

Table 1  Data descriptive statistics

All variables except financial inclusion are natural logarithms

Variable Meaning Mean Standard deviation Minimum Maximum VIF

IG Inclusive growth 9.5180 1.0180 7.1220 11.3898 —
IFI Financial inclusion 0.5084 0.2027 0.1247 0.9826 3.30
REC Renewable energy consumption 0.7104 1.8109  − 7.7307 2.9571 1.53
IS Industrial structure upgrading 0.8509 0.0526 0.6976 0.9768 2.58
TC Technological progress 6.5404 2.2645 0.6931 14.1476 1.66
GL Government loans 3.8125 0.7132 0.4459 5.3529 1.72
PD Population density 4.3693 0.9735 2.5460 6.2747 1.58
EL Educational level 1.7104 0.1656 1.3863 2.0794 1.38

Table 2  Results of the unit root test

*** , **, and * indicate that the variable is significant at the sig-
nificance level of 1%, 5%, and 10%, respectively, and the fol-
lowing table is the same

Variable LLC test IPS test Fisher-PP test

IG  − 2.2273**  − 3.4521*** 140.2855***
IFI  − 9.1989***  − 5.3964*** 192.4749***
REC  − 8.9896***  − 2.6443*** 179.6214***
IS  − 5.3561***  − 2.0098** 163.5019***
TC  − 8.2473***  − 2.0284** 141.1993**
GL  − 4.1411***  − 2.0638** 161.4792**
PD  − 8.9420***  − 3.4742*** 210.5041***
EL  − 2.1430**  − 3.5515*** 218.9880***
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structure upgrading into the model. The model is set 
as follows:

where REC × IS represents the interaction term 
between renewable energy consumption and indus-
trial structure upgrading, which reflects the adjust-
ment effect of industrial structure upgrading on the 
impact of renewable energy consumption on inclusive 
growth. The other variables are the same as those of 
Eq. (4).

Empirical analysis

Unit root test

In this study, homogeneous Levin-Lin-Chu (LLC) 
panel unit root test, heterogeneous IPS test, and 
Fisher-PP panel unit root test were used to determine 
whether each variable is stable. The three test results 
show that these seven variables are all stable. The test 
results are listed in Table 2.

Spatial autocorrelation test

Based on the inclusive growth index of 40 countries 
from 2010 to 2020, we used a geospatial weight 
matrix combined with the global Moran index to 

(5)

IGit = � + �WIGit + �1IFIit + �
2
RECit

+ �3ISit + �4TCit + �5GLit + �6PDit

+ �7ELit + �1WIFIit + �2WRECit

+ �23WRECit × ISit + �3WISit

+ �4WTCit + �5WGLit + �6WPDit

+ �7WELit + �i + �it

conduct a spatial autocorrelation test. The test results 
are shown in Table 3.

Table  3 shows that under the geospatial weight 
matrix, the global Moran index values of the inclu-
sive growth index in all years are significantly posi-
tive. Therefore, the global inclusive growth index 
has a significant positive spatial correlation, with a 
significantly convergence and aggregation phenom-
enon in the spatial distribution. That is, a country 
with a higher level of inclusive growth has a higher 
level of inclusive growth in its neighboring countries, 
while the one with a lower level of inclusive growth 
has a lower level of inclusive growth. Therefore, the 
research analysis can be carried out using the spatial 
econometric model.

Model screening

The results of the spatial autocorrelation test show 
that the inclusive growth has a significant positive 
spatial correlation, indicating that a spatial panel 
model can be established. Before performing spatial 
panel regression, a series of spatial correlation tests 
are required to finalize the spatial model that best 
interprets the data. Ordinary least squares estimation 
is first needed to obtain the estimated residuals of the 
model, where the spatial autocorrelation test is per-
formed. At the same time, the Lagrange multiplier 
(LM) test and robust LM test proposed by Anselin 
(1988) are used to determine whether there is a spa-
tial error model and a spatial lag model. Therefore, 
this paper first performed ordinary least squares 
estimation and LM and robust LM tests based on 
the geospatial weight matrix. The results are shown 
in Table  4. The spatial autocorrelation, the LM, 
and the robust LM tests pass in the models without 

Table 3  Results of the 
global Moran index test

Year I Z-value P-value Year I Z-value P-value

2010 0.117*** 3.763 0.000 2016 0.119*** 3.811 0.000
2011 0.118*** 3.786 0.000 2017 0.122*** 3.864 0.000
2012 0.117*** 3.763 0.000 2018 0.123*** 3.893 0.000
2013 0.115*** 3.727 0.000 2019 0.124*** 3.938 0.000
2014 0.116*** 3.750 0.000 2020 0.122*** 3.888 0.000
2015 0.118*** 3.785 0.000
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interaction terms and with interaction terms, indicat-
ing that both the spatial lag model (SAR) and the spa-
tial error model (SEM) can be used, and SDM must 
be considered.

After that, the log-likelihood ratio test (LR) and 
Wald test were used to determine whether the SDM 
is degraded to the SAR or the SEM, to select the 
best model. According to the principles of the Wald 
and LR tests, two null hypotheses H

0
∶ � = 0 and 

H
0
∶ � + �� = 0 are given, and two hypothesis tests 

are carried out in turn. The two hypothesis tests are 
used to judge whether the SDM can be reduced to 
SAR or SEM, respectively. If both the Wald and LR 
tests reject both null hypotheses, the SDM is selected. 
The results of the Wald and LR tests for this study 
are shown in Table  5. Under the geospatial weight 
matrix, regardless of whether the interaction terms of 
renewable energy consumption and industrial struc-
ture upgrading are added, the results of the Wald_
spatial_lag and LR_spatial_lag tests strongly reject 
the null hypothesis of � = 0 at the 1% significance 
level, that is, the SDM does not degenerate into the 

SAR. According to the results of the Wald_spatial_
error and LR_spatial_error tests, they also passed the 
significance test; hence, the SDM should be selected. 
In addition, the statistics of the Hausman test of the 
SDM without interaction terms and with interaction 
terms under the geospatial weight matrix were 47.8 
and 72.84, respectively, and both passed the 1% sig-
nificance level test. Therefore, this study selected the 
SDM under the fixed effect model for analysis.

Results and analysis

Financial inclusion, renewable energy consumption, 
and inclusive growth

This study first explored the relationship between 
financial inclusion, renewable energy consumption, 
and inclusive growth when there is no interaction 
term based on the geospatial weight matrix and using 
the SDM. At the same time, to highlight the influence 
of control variables, we listed the estimation results of 
the SDM without the control variable space and the 
SDM with the control variable space. The relevant 
results are shown in columns (1) and (2) of Table 6. 
The spatial autocorrelation coefficients all passed 
the significance level test, which further confirms 
the spatial autocorrelation coefficients. This shows 
that inclusive growth has a spatial spillover effect. 
The inclusive economic development of a country 
may quickly spread to surrounding areas, which not 
only promotes the inclusive growth of its own coun-
try, but also improves the level of inclusive growth of 
surrounding countries. After adding relevant control 
variables, the impact of renewable energy consump-
tion on inclusive growth changed from insignificant 
to significant, while the model’s goodness of fit (R2) 
and log-likelihood (Log-Likelihood) increased sig-
nificantly. Therefore, the following analysis will focus 
on the estimation results of fitting the SDM after add-
ing control variables.

Financial inclusion has a significant positive impact 
on the inclusive growth. In the SDM, the coefficient 
of financial inclusion passed the 1% significance test, 
while a significant positive correlation was observed 
between financial inclusion and inclusive growth. 
The development of financial inclusion will improve 
the level of inclusive growth. In this study, H1 was 

Table 4  Results of the LM and robust LM tests

Testing method Without interaction With interaction

Statistics P-value Statistics P-value

Moran’s I 432.529 0.000 432.273 0.000
LM-Error 50.156 0.000 50.254 0.000
Robust LM-Error 40.679 0.000 40.539 0.000
LM-Lag 160.900 0.000 165.079 0.000
Robust LM-Lag 151.423 0.000 155.365 0.000

Table 5  Results of the Wald, LR, and Hausman tests

Testing method Without interaction With interaction

Statistics P-value Statistics P-value

Wald_spatial_lag 104.88 0.000 112.12 0.000
LR_spatial_lag 103.46 0.000 109.92 0.000
Wald_spatial_error 112.20 0.000 119.12 0.000
LR_spatial_error 118.21 0.000 124.68 0.000
Hausman test 47.80 0.000 72.84 0.000
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verified. This has also been confirmed in the studies 
of Kapoor (2014) and Zou and He (2018). The vigor-
ous development of financial inclusion helps to expand 
the breadth and depth of financial services, making the 
coverage of the financial system wider; it also reduces 
people’s economic risks, which helps to reduce resi-
dents’ constraints and facilitates transactions, and pro-
motes human capital and material rational allocation 
of capital. These factors ultimately contribute to the 
development of an inclusive economy.

Renewable energy consumption significantly con-
tributes to inclusive growth. The coefficient of renew-
able energy consumption was 0.0127, significant 
at the 5% significance level, indicating that increas-
ing renewable energy consumption helps to promote 
inclusive growth, thereby confirming H2. Renewable 
energy, as a green and low-carbon energy source, is a 
powerful driving force for economic growth and plays 
an irreplaceable role in social production. Increas-
ing the consumption of renewable energy indicates 
that the proportion of fossil energy consumption 

will decrease, which will help to improve the energy 
structure, ensure energy security, and achieve sustain-
able economic and social development. In addition, 
the increase in renewable energy consumption can 
also reduce environmental pollution, reduce environ-
mental governance costs, and actively respond to cli-
mate change, thereby ensuring long-term and stable 
growth of the country’s inclusive economy.

Industrial structure upgrading has a significant 
positive impact on inclusive growth. This shows that 
improving the level of industrial structure, optimiz-
ing the industrial structure of traditional industries, 
accelerating the integration of industry and service 
industries, and promoting the flow of factors and 
the optimal allocation of resources are conducive to 
improving the level of inclusive economic growth in 
the country. The influence coefficient of technologi-
cal progress was 0.0554, indicating that technological 
progress has a positive impact on inclusive growth, 
and this effect passed the 1% significance level test.

Table 6  Regression results of the SDM

The values in parentheses represent Z statistics

Variable (1) (2) (3) Variable (1) (2) (3)

IFI 0.7750*** 0.4138*** 0.3958*** W ∗ IFI 92.0389*** 94.8617*** 73.6388**
(5.91) (3.44) (3.29) (3.37) (3.35) (2.31)

REC 0.0042 0.0127** 0.1263** W ∗ REC 3.8908*** 4.3232*** 26.2143
(0.81) (2.22) (2.61) (5.78) (2.94) (1.23)

REC × IS — —  − 0.1393** W ∗ REC × IS — —  − 27.3581
(-2.37) (− 1.05)

IS — 0.7560*** 0.8288*** W ∗ IS — -0.3421 51.9379
(2.95) (3.24) (-0.01) (0.68)

TC — 0.0554*** 0.0529*** W ∗ TC — 4.2395 3.7204
(4.89) (4.69) (1.55) (1.31)

GL —  − 0.0931***  − 0.0994*** W ∗ GL —  − 1.1515  − 0.5192
(− 7.40) (− 7.80) (− 0.37) (− 0.17)

PD —  − 0.1674  − 0.1223 W ∗ PD — 150.7010*** 180.6642***
(− 1.32) (− 0.95) (4.02) (4.57)

EL — 0.0588 0.0254 W ∗ EL — 341.4476*** 335.9776***
(0.37) (0.16) (4.29) (4.24)

� 18.9347*** 10.6439* 9.7016*
(4.42) (1.92) (1.72)

sigma2_e 0.0041*** 0.0030*** 0.0030***
(14.77) (14.81) (14.81)

R2 0.3446 0.5471 0.5549
Log-Likelihood 581.8772 652.8686 656.1177
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These findings indicate that technological progress 
itself will improve the production efficiency of vari-
ous factors in the sector and thus promote the growth 
of an inclusive economy. Government loans have 
a significant negative impact on inclusive growth, 
which means that countries with higher government 
loans have relatively low levels of inclusive eco-
nomic growth. Government loans often reflect the 
comprehensive strength of a country. Usually, coun-
tries with higher loans are less capable of inclusive 
development.

Based on the estimation results of the SDM, this 
study used the decomposition method of partial dif-
ferential equations (Lesage & Pace, 2009) to decom-
pose the effects of changes in the explanatory vari-
ables in the model into direct effects and indirect 
effects. The direct effect represents the influence of 
a country’s explanatory variable on the explained 
variable and includes the impact on neighboring 
countries and the impact on the country in turn. The 
indirect effect represents the spatial spillover effect, 
which reflects the influence of the domestic explana-
tory variables on the explained variables of neighbor-
ing countries. The total effect is the sum of the two, 
specifically explained as the average effect of the 
change in the explanatory variable of a country on 

the explained variable of all countries. According to 
the above decomposition method, we further explored 
the direct and indirect effects of a country’s inclu-
sive growth by factors such as financial inclusion and 
renewable energy consumption in its own country and 
neighboring countries. The results are shown in col-
umn (1) of Table 7.

Most of the influencing factors have a certain 
spatial spillover effect on global inclusive growth. 
Specifically, under the geospatial weight matrix, 
both the direct and indirect effects of financial inclu-
sion are significantly positive at the 1% significance 
level. This shows that the improvement of the level 
of financial inclusion in the country will have a posi-
tive impact on the inclusive growth of the country on 
the one hand, while also promoting the development 
of the inclusive economy of neighboring countries 
on the other hand. Both direct and indirect effects of 
renewable energy consumption are also significant, 
suggesting that increased renewable energy consump-
tion in home and neighboring countries will pro-
mote inclusive economic growth. The direct effect of 
industrial structure upgrading is significantly positive, 
indicating that the continuous improvement of the 
industrial structure level is conducive to the inclusive 
growth of the country, but has no significant impact 

Table 7  Decomposition of spatial spillover effects

The values in parentheses represent Z statistics

Variable (1) (2)

Direct effect Indirect effect Total effect Direct effect Indirect effect Total effect

IFI 0.4528*** 2.1669*** 2.6197*** 0.4277*** 1.7756** 2.2033***
(3.65) (3.15) (3.70) (3.36) (2.31) (2.73)

REC 0.0139** 0.0978*** 0.1117*** 0.1328*** 0.5818 0.7146
(2.47) (3.60) (3.88) (2.75) (1.23) (1.46)

REC × IS — — —  − 0.1450**  − 0.6062  − 0.7512
(− 2.46) (− 1.04) (− 1.25)

IS 0.7850*** 0.2592 1.0442 0.8461*** 1.3933 2.2394
(3.17) (0.18) (0.72) (3.32) (0.78) (1.23)

TC 0.0572*** 0.1116 0.1688** 0.0546*** 0.0939 0.1485*
(5.09) (1.51) (2.22) (4.99) (1.22) (1.86)

GL  − 0.0935***  − 0.0451  − 0.1386**  − 0.0991***  − 0.0312  − 0.1304**
(− 7.67) (− 0.70) (− 2.10) (− 7.86) (− 0.50) (− 2.06)

PD  − 0.1104 3.2208*** 3.1104***  − 0.071 3.8407*** 3.7697***
(− 0.86) (3.52) (3.32) (− 0.53) (3.67) (3.49)

EL 0.1792 7.5820*** 7.7612*** 0.1354 7.3768*** 7.5123***
(0.99) (3.83) (3.71) (0.80) (3.89) (3.78)
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on neighboring countries. The direct effect of tech-
nological progress has passed the 1% significance 
level test, which shows that for every 1 unit increase 
in technological progress, the country’s inclusive 
growth level will increase by 0.0572, with no signifi-
cant spillover effect. The direct effect of government 
loans is significant, but the indirect effect is not sig-
nificant, indicating that when domestic government 
loans increase by 1 unit, the level of inclusive growth 
in the country will decrease by 0.0935.

The relationship between financial inclusion, 
renewable energy consumption, and inclusive growth 
under the upgrading of industrial structure

This study explored the impact of renewable energy 
consumption on inclusive growth in the context of 
industrial structure upgrading by introducing the 
interaction term between industrial structure upgrad-
ing and renewable energy consumption. The results 
of fitting SDM under the geospatial weight matrix 
and the estimation results are shown in column (3) of 
Table  6. The goodness of fit (R2) of the model was 
0.5549, and the log-likelihood value (Log-Likeli-
hood) was 656.1177, which is higher than the results 
in column (2), indicating that the model fits very well. 
At the same time, the spatial autocorrelation coeffi-
cient � remained significantly positive, indicating that 
inclusive growth has a spatial spillover effect.

The coefficient of financial inclusion is signifi-
cantly positive, indicating that the role of financial 
inclusion in promoting inclusive growth is still stable. 
Meanwhile, the interaction term between renewable 
energy consumption and industrial structure upgrad-
ing is significantly negative in the model, which indi-
cates that industrial structure upgrading plays a sig-
nificant negative regulating role between renewable 
energy consumption and inclusive growth; therefore, 
H3 is confirmed. With the continuous upgrading 
of the national industrial structure, the demand for 
energy in the process will increase. However, due to 
the shortcomings of instability, low efficiency, and 
high cost of renewable energy, continuing to increase 
the use of renewable energy at this time will only lead 
to a more significant cost effect, which will have a 
certain impact on inclusive economic growth. There-
fore, with the evolution of the advanced industrial 
structure, the role of renewable energy consumption 
in promoting inclusive growth will be reduced. In 

addition, the influence direction and significance of 
other control variables on inclusive growth are con-
sistent with the estimation results of the SDM without 
introducing interaction terms (column (2) in Table 6).

To further explore the spatial spillover effect of the 
impact of financial inclusion and renewable energy 
on inclusive growth under the upgrading of industrial 
structure, this study further decomposed the spatial 
effect of the main body, and analyzed its direct and 
indirect effect, as shown in column (2) of Table  7. 
The direct and indirect effects of financial inclusion 
on inclusive growth remain significantly positive, 
indicating that the improvement of a country’s finan-
cial inclusion level can indeed drive inclusive eco-
nomic growth in the country and neighboring coun-
tries. The direct effect of the interaction term between 
renewable energy consumption and industrial struc-
ture upgrading is significant, while the indirect effect 
is not, indicating that the upgrading of industrial 
structure will weaken the positive promotion effect 
of renewable energy consumption on the inclusive 
growth, but will not have an impact on neighboring 
countries. Notably, the direct and indirect effects of 
the remaining control variables on inclusive growth 
are also completely consistent with the decomposi-
tion results of the SDM without introducing interac-
tion terms (column (1) in Table 7), and the estimated 
results are relatively robust.

Robustness and endogeneity tests

Robustness test

To improve the reliability of the research results, we 
analyzed the robustness of the econometric model. 
First, the robustness test is carried out by changing 
the length of the sample period. After excluding the 
samples of the first year (2010), we estimated based 
on the SDM under fixed effects, and the results are 
shown in columns (1) and (2) of Table 8. Comparing 
the final results with the estimated results in columns 
(2) and (3) of Table 6 and after changing the length 
of the sample period, the significance and direction 
of the coefficients of all core explanatory variables 
and control variables did not change, while the mag-
nitude and significance level of the coefficients were 
different. Secondly, we used the method of replac-
ing the core explanatory variables to further assess 
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the robustness. After comprehensive calculation, 7 
indicators are selected from 4 dimensions of national 
bank penetration rate, bank service availability, finan-
cial service use effectiveness, and financial service 

use sustainability. This can be used as a new financial 
inclusion variable re-incorporated into the SDM for 
estimation; the results are shown in columns (3) and 
(4) of Table 8. Comparing with the results in columns 

Table 8  Results of the 
robustness test

The values in parentheses represent Z statistics

Variable Change in the length of the sample 
period (excluding 2010 data)

Replacing core explanatory vari-
ables (finance inclusion)

(1) (2) (3) (4)

IFI 0.3252*** 0.2981** 1.3650*** 1.3628***
(2.58) (2.39) (9.09) (9.22)

REC 0.0120** 0.1402*** 0.0086* 0.1371***
(2.01) (2.81) (1.65) (3.05)

REC × IS — -0.1574*** — -0.1563***
(-2.61) (-2.86)

IS 0.7779*** 0.8363*** 0.5579** 0.6320***
(3.09) (3.35) (2.33) (2.66)

TC 0.0487*** 0.0452*** 0.0440*** 0.0398***
(4.18) (3.91) (4.14) (3.78)

GL  − 0.1018***  − 0.1096***  − 0.0985***  − 0.1051***
(− 8.11) (− 8.63) (− 8.38) (− 8.93)

PD  − 0.0859  − 0.0065  − 0.2602**  − 0.1989*
(− 0.64) (− 0.05) (− 2.18) (− 1.67)

EL 0.0808 0.0403  − 0.1080  − 0.1014
(0.51) (0.25) (− 0.73) (− 0.69)

W ∗ IFI 64.5021* 37.1608  − 58.8493***  − 71.6921***
(1.95) (1.09) (− 4.16) (− 4.95)

W ∗ REC 3.1048** 51.4137**  − 0.3148 51.1480***
(2.10) (2.29) (− 0.27) (2.76)

W ∗ REC × IS —  − 59.9818** —  − 62.6246***
(− 2.17) (− 2.80)

W ∗ IS 18.7236 156.4535* 4.9982 144.3600*
(0.28) (1.73) (0.08) (1.85)

W ∗ TC 7.0218** 5.2289* 6.7946*** 4.0461
(2.40) (1.71) (2.73) (1.51)

W ∗ GL  − 1.5745  − 0.8873 0.8594 0.2723
(− 0.53) (− 0.30) (0.30) (0.09)

W ∗ PD 158.4121*** 202.2496*** 238.3158*** 280.7765***
(4.15) (5.07) (6.56) (7.53)

W ∗ EL 246.4542*** 238.8226*** 152.0263** 202.0217***
(3.19) (3.13) (2.17) (2.82)

� 13.0580** 11.6770** 16.6276*** 14.9047***
(2.35) (2.08) (3.25) (2.83)

sigma2_e 0.0025*** 0.0025*** 0.0026*** 0.0026***
(14.11) (14.12) (14.77) (14.78)

R2 0.5395 0.5564 0.5892 0.6077
Log-Likelihood 626.9287 632.7580 679.2581 687.0804
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(2) and (3) of Table 6, the core explanatory variables’ 
financial inclusion and renewable energy consump-
tion coefficients have the same significance while the 
direction remains the same. Except for the negative 
effect of population density on inclusive growth being 
significant, the coefficients of other control variables 
have the same significance and direction. The spa-
tial autocorrelation coefficient � is significantly posi-
tive, while the goodness of fit (R2) and log-likelihood 
(Log-Likelihood) become larger.

Endogenous test

To overcome the endogeneity limitations caused 
by missing variables in the model, this paper used 
the system generalized method of moments (GMM) 
model to solve the endogeneity problem of explained 
variables and the characteristics of weak instrumental 
variables; hence, the model is used to address these 
limitations. By introducing the first-order lag terms of 
the explained variables to represent other factors not 
considered in the model (Zhou and Xu, 2022), using 
the lagged terms of inclusive growth of the explained 
variable and renewable energy consumption of the 
core explanatory variable as instrumental variables 
to eliminate endogeneity, the estimation knot is more 
efficient.

The results obtained using the system GMM 
model in this study are shown in Table  9. Columns 
(1) and (2) represent the results without interaction 
and with interaction, respectively. Judging from the 
estimators of the Arellano-Bond test, the P-values 
of AR(1) all reject the null hypothesis. None of the 
p-values of AR(2) rejected the null hypothesis of no 
autocorrelation. This shows that the error sequences 
have first-order autocorrelation but not second-order 
autocorrelation, indicating the model has passed the 
autocorrelation test. The statistic corresponding to the 
Sargan test cannot reject the null hypothesis of “all 
instrumental variables are valid,” which ensures the 
validity of the instrumental variables and overcomes 
the endogeneity problem of the model. The inclu-
sive growth that lags one period has a positive effect 
on the inclusive growth of 40 countries around the 
world, indicating that the results of inclusive growth 
in the early stage can provide basic support for the 
current inclusive economic development. In addition, 
the coefficients of financial inclusion and renewable 
energy consumption are also significantly positive, 
while the interaction term of renewable energy con-
sumption and industrial structure upgrading is sig-
nificantly negative. This suggests that the judgment 
regarding the industrial structure upgrading playing 
a negative moderating role between renewable energy 
consumption and inclusive growth is valid under the 
condition of considering endogeneity, which verifies 
the validity of the regression results.

Results and discussion

Using the panel data from 2010 to 2020 in 40 coun-
tries, this study examined the impact of factors such 
as financial inclusion and renewable energy consump-
tion on global inclusive economic growth based on 
the SDM, and concludes the following. (1) The inclu-
sive economic growth of 40 countries has a spatial 
spillover effect, and financial inclusion and renewable 
energy consumption can promote the inclusive eco-
nomic growth in the country and neighboring coun-
tries. (2) Industrial structural upgrading only plays a 
negative moderating role between domestic renew-
able energy consumption and inclusive growth. That 
is, the upgrading of industrial structure will weaken 

Table 9  Results of the endogenous test

Variable (1) (2)

LIG 0.9456*** 0.9591***
(157.61) (137.89)

IFI 0.3465*** 0.3544***
(12.01) (12.14)

REC 0.0016** 0.1534***
(2.06) (17.73)

REC × IS —  − 0.1845***
(− 17.97)

Control YES YES
_cons 0.3197*** 0.4093***

(2.88) (3.91)
AR(1)  − 1.6637*  − 1.7415*
AR(2)  − 0.6986  − 0.6631
Sargan 38.8817 38.4070
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the positive role of renewable energy consumption in 
promoting inclusive growth of the country, yet will 
not affect neighboring countries. (3) The upgrading of 
industrial structure and technological progress helps 
to promote the country’s inclusive economic growth, 
while government loans have a negative impact on 
the country’s inclusive growth.

The conclusions of this study inspire the following 
approaches for further promoting the growth of inclu-
sive economies in various countries:

(1) Since financial inclusion can effectively promote 
the inclusive economic growth of the country 
and neighboring countries, countries should 
further expand their coverage of financial inclu-
sion, strengthen the construction of financial 
infrastructure, increase the number of customers 
of financial institutions, and improve actual uti-
lization of financial products and services; fur-
thermore, countries should improve the inclusive 
financial service system, strengthen overall plan-
ning, promote the rational allocation of financial 
resources, allow financial institutions to play 
a role, and effectively guarantee the economic 
development. At the same time, national govern-
ment departments must strengthen the supervi-
sion of the market environment for the develop-
ment of financial inclusion, as well as establish 
and improve relevant legal systems and promote 
the sustained and rapid development of financial 
inclusion.

(2) The optimization of the energy structure and 
vigorous development of renewable energy are 
essential, such as strengthening the reform of 
energy supply side, actively guiding the trans-
formation of energy consumption structure from 
fossil to renewable energies, and realizing sus-
tainable energy structure transformation. Coun-
tries should formulate active renewable energy 
policies so as to be able to provide subsidies for 
renewable energy development; furthermore, 
countries should combine the resource endow-
ment and technological endowment, as well as 
promote the development of renewable energy 
with comparative advantages, expand the poten-
tial reserves of energy, and ease the pressure 

of energy demand in the process of economic 
development. Countries should also advocate for 
energy conservation and emission reduction poli-
cies, establish environmental awareness, build a 
social development model that combines conser-
vation and ecology, and ensure the steady growth 
of the national economy.

(3) Countries must actively exert the influence of 
other factors on inclusive growth, for example, 
by changing the economic development model, 
optimizing the industrial structure, expanding 
employment and domestic demand, and pro-
moting inclusive growth; furthermore, coun-
tries should comprehensively improve the over-
all human capital quality of the country, create 
a level playing field, improve citizens’ quality 
of life, and promote technological innovation, 
thereby increasing the contribution of other fac-
tors while promoting sustainable and effective 
economic growth. When raising foreign govern-
ment loans, attention should be paid to appropri-
ate scale and structure optimization, as well as to 
deepening economic market reform, reasonably 
introducing foreign resources and technologies, 
and enhancing the country’s own comprehensive 
strength in all aspects, to actively lead economic 
globalization into cooperation, ensuring a new 
phase of inclusion.

Since the basic connotation of inclusive growth is 
equitable growth, when selecting indicators to meas-
ure it, we only considered the country’s per capita 
GDP, and not the inclusive growth from various per-
spectives. At the same time, when considering the 
missing data of some indicators, the method adopted 
in this study was aimed to fill in the moving binomial 
average method, which may cause some deviations in 
the results, without changing the general direction. In 
addition, due to data limitation, we only considered 
the impacts of financial inclusion, renewable energy 
consumption, and advanced industrial structure on 
inclusive growth, but not other factors; for example, 
inclusive growth may also be affected by environmen-
tal regulations, urbanization, and urban infrastructure 
construction. These deficiencies are the subjects of 
future studies.
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Appendix 1. List of countries used in the study:

Algeria (DZA), Argentina (ARG), Austria (AUT), 
Belgium (BEL), Bulgaria (BGR), Chile (CHL), 
China (CHN), Colombia (COL), Croatia (HRV), 
Cyprus (CYP), Czech Republic (CZE), Ecuador 
(ECU), Estonia (EST), Finland (FIN), Greece (GRC), 
Hungary (HUN), India (IND), Indonesia (IDN), Ire-
land (IRL), Italy (ITA), South Korea (KOR), Latvia 
(LVA), Malaysia (MYS), Mexico (MEX), Nether-
lands (NLD), North Macedonia (MKD), Norway 
(NOR), Pakistan (PAK), Peru (PER), Poland (POL), 
Portugal (PRT), Saudi Arabia (SAU), South Africa 
(ZAF), Spain (ESP), Sweden (SWE), Switzerland 
(CHE), Thailand (THA), Turkey (TUR), Ukraine 
(UKR), United Arab Emirates (ARE).

Fig. 2  Financial inclusion 
(IFI) and inclusive growth 
(IG)
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