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1. INTRODUCTION

Economic development remains a pivotal concern for nations globally, including Indonesia,
which has demonstrated a growth trajectory while grappling with the complexities of sustain-
able development. Economic development aims to enhance the welfare of communities, with
success often measured through economic growth (Ahmad et al., 2020; Ibn-Mohammed et al.,
2021). According to Dinh et al.(2019), increasing economic growth can align with and improve
people’s quality of life.
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For Indonesia, an archipelagic country with diverse regions and significant natural resources,
pursuing economic growth is intertwined with addressing infrastructure challenges, poverty
reduction, and equitable development. In Indonesia, economic growth has shown an upward
trend from 4.88% in 2015 to 5.31% in 2022, with variations across provinces reflecting regional
economic dynamics (Central Statistics Agency, 2023). Despite growth, Indonesia faces chal-
lenges adapting to global economic uncertainties and maintaining sustainable development.

In line with Indonesia’s economic growth, structural changes are evident, with a shift from
primary to non-primary sectors, particularly in manufacturing, which increased its GDP contri-
bution from 25.9% in 2015 to 26.9% in 2022 (Central Statistics Agency, 2023). However, the
adaptation of human resources to these changes remains uneven, as reflected in the Gini index,
indicating persistent income inequality despite some improvement.

The foundation of economic growth theory is rooted in classical and Neo-classical economics,
which highlight several determinants of growth: capital accumulation, population growth, land
area, natural resources, and technology (Todaro & Smith, 2012).

Capital accumulation is critical for long-term economic growth (Huseynli & Huseynli, 2024).
Investment can increase capital accumulation, technology diffusion, and productivity to drive
economic growth (Zafar et al., 2019). Classical and Neo-classical theories emphasize invest-
ment’s role in enhancing labor productivity and per capita output (Romer, 1990; Solow, 1956).
It is supported by findings that increased investment accelerates economic growth (Alwakid et
al., 2021). Economic growth can increase the level of financial development through increased
savings, investment, and technological advancements (Omir et al., 2024). Regarding investment
variables, the phenomenon of inter-provincial investment conditions in Indonesia, as measured
by the ratio of capital to RGDP, varies widely. During 2017-2022, the highest investment value
was in North Maluku Province, with a value of 50.21%, while the lowest was in Bali Province,
at 18.23% (Central Statistics Agency, 2023).

Population growth and an expanding workforce are positive factors for economic growth. A
larger workforce enhances productivity and market size, stimulating growth (Bekun et al.,
2019; Brida et al., 2024; Chinoda & Kapingura, 2024). The quality of human capital, which
improves labor productivity, is crucial for sustainable growth (Rahim et al., 2021; Yang et al.,
2017). Regarding the population variable, the number of productive age populations between
provinces in Indonesia also varies (Prasetyo et al., 2024). During 2017-2022, the highest popu-
lation was in West Java Province, with 21,882,330 persons, while the lowest was in West Papua
Province, with 453,608 persons (Central Statistics Agency, 2023).

In addition, technological progress is fundamental to economic growth, enhancing production
efficiency and fostering innovation. Technological readiness drives economic efficiency and
can increase productivity and competitiveness. Technological advancement is the key to growth
(Skufli¢ et al., 2024; Yang et al., 2017; Zhou et al., 2021). The theory of endogenous growth un-
derscores the role of technological change and investment in driving growth (Aghion & Howitt,
1992; Grossman & Helpman, 1991; Romer, 1990; Stanley et al., 2018; Yang et al., 2017; Zhou
et al., 2021). Technological advances can be reflected in labor productivity indicators. Regard-
ing the variable of technological progress, the phenomenon of technological progress between
provinces in Indonesia, which is measured by the ratio of output to the number of workers,
also varies greatly. During 2017-2022, the highest technological progress was in DKI Jakarta
Province at 0.38%, while the lowest was in East Nusa Tenggara Province at 0.03% (Central
Statistics Agency, 2023).

Todaro & Smith (2012) show that through export-led growth, economic openness can posi-
tively impact economic growth by expanding market reach and creating demand for labor and
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capital. It aligns with endogenous growth theories that highlight the benefits of global market
participation, including technology transfer and increased competitiveness (Acemoglu & Zili-
botti, 1997; Intisar et al., 2020; Khan et al., 2022; Stojanovi¢ & Puska, (2021); Raghutla, 2020;
Rodrik, 1998). Regarding the variable of economic openness, the level of economic openness
between provinces in Indonesia, which is measured by the value of net exports to RGDP, also
varies. During 2017-2022, the highest level of economic openness was in West Papua Province,
reaching 37.61%, while the lowest level was in East Nusa Tenggara Province, with a value of
2.19% (Central Statistics Agency, 2023).

Another factor affecting economic growth is a change in the economic structure. Structural
transformation towards more productive sectors can enhance development sustainability and
economic growth (Zhou et al., 2021). The structural change theory shows that diverting in-
puts to more productive sectors will improve the quality of human resources, productivity, and
economic diversification. It can ultimately encourage economic growth (Erumban et al., 2019;
Hausmann, 2012; Lewis, 1954). However, mismatches in human resources’ adaptation to these
changes can lead to inequality (Bekun et al., 2019). Regarding the variables of changes in eco-
nomic structure, the phenomenon of changes in the economic structure between provinces in
Indonesia, as measured by the contribution of the industrial sector to the RGDP, also varies.
During 2017-2022, the highest change in economic structure was in Riau Islands Province,
reaching 58.85%, while the lowest change in economic structure was in Bengkulu Province by
10.91% (Central Statistics Agency, 2023).

The relationship between income inequality and economic growth is complex. The Equality
Growth Theory posits that more equitable income distribution improves access to essential ser-
vices, fostering human capital development and economic growth (Breunig & Majeed, 2020;
Galor & Zeira, 1993; Milanovic, 2016). Regarding income inequality, conditions between prov-
inces in Indonesia also vary. During 2017-2022, the highest inequality was in the Province of
Yogyakarta at 0.436, while the lowest was in the Province of Bangka Belitung Islands at 0.263
(Central Statistics Agency, 2023).

Previous research has explored various factors affecting economic growth, including (1) human
capital (Affandi et al., 2019a; Anetor, 2020; Azam, 2019; Dinh et al., 2019; Garza-Rodriguez et
al., 2020; Intisar et al., 2020; U. Khan et al., 2022; Musibau et al., 2019; Zhang et al., 2020). (2)
technological progress (Zhang et al., 2020). (3) Investment (Anetor, 2020; Azam, 2019; Dinh et
al., 2019; Garza-Rodriguez et al., 2020; Intisar et al., 2020). (4) economic openness (Intisar et
al., 2020; U. Khan et al., 2022; Raghutla, 2020). (5) income inequality (Azam, 2019; Breunig &
Majeed, 2020; Younsi & Bechtini, 2020). (6) economic structural change (Erumban et al., 2019;
S. Zhang et al., 2020). (7) population (Brida et al., 2024; Intisar et al., 2020).

However, there are inconsistencies between the previous research findings and the economic
growth theory. It can be seen in the variables of economic structural change in the research
of Aggarwal (2018), which shows that the changes harm economic growth in India because
the sectoral shift towards high-productivity sectors cannot create jobs for a relatively large
population. That result aligns with Zhang et al. (2020), who state that structural change harms
economic growth in China. Theoretically, the economic structural change indicates a shift in
sectoral roles from less productive to more productive sectors. When productivity increases, it
should positively impact economic growth (Hausmann, 2012; Lewis, 1954).

Then, in the Investment variable, Intisar et al. (2020) show that investment harms economic

growth in West Asia, while the research of Anetor (2020) shows that in Sub-Saharan Africa,

investment has no impact on economic growth. Theoretically, when investment increases, it

can impact increasing economic activities and expanding employment opportunities to increase

labor productivity and per capita output. Increasing productivity can increase economic growth
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(Romer, 1990; Solow, 1956).

Furthermore, there is inconsistency in the variable of income inequality. The research of Aiyar
& Ebeke (2020), Blotevogel et al. (2022), and Marrero & Servén (2022) show that there is
an unstable connection between economic growth and inequality. Theoretically, the Equali-
ty Growth Theory states that improving the quality of human resources can be encouraged
through equitable income distribution. It aligns with several previous researchers (Berg et al.,
2018; Breunig & Majeed, 2020; Ferreira et al., 2022; Milanovic, 2016; Younsi & Bechtini,
2020) who state that income inequality harms economic growth. Diverse results are shown by
the research of Brueckner and Lederman (2018), which shows that inequality in poor countries
has a detrimental impact on their economic growth, while inequality in wealthy countries has a
beneficial impact on their economic growth.

It is then related to the variable of economic openness. The research of Huchet-Bourdon et al.
(2018) shows the negative impact of economic openness on economic growth, while Intisar
et al. (2020) shows that economic openness is an important driving factor affecting economic
growth. It aligns with Sarigiil & Apak (2024), which shows the connection between economic
growth and long-term trade openness in nine countries that are the object of his research.

Based on the previous description, economic growth is a prerequisite for improving people’s
welfare. Varying economic growth between provinces can make its contribution to national
economic growth suboptimal. The difference in the growth of the economy between provinces
in Indonesia is inseparable from the dynamics of factors that influence economic growth in each
province. Therefore, it is necessary to strengthen Indonesia’s economic growth by identifying
the determinants of economic growth as a reference for taking the necessary policies and strat-
egies to increase economic growth.

Inconsistencies in findings across different contexts highlight the need for further investigation.
Therefore, this study intends to analyze the factors that affect economic growth by paying
attention to the dynamics of conditions between regions in Indonesia. The influence of human
resources, technology, investment, economic openness, income inequality, structural changes,
and population growth on economic growth is complex. Understanding these factors can help
the government develop more effective policies and strategies to encourage sustainable eco-
nomic growth.

This study has a novelty, namely the existence of determinants of economic growth that are
used together in one study, namely technological advancement, investment, population growth,
human capital, economic openness, changes in economic structure, and income inequality. The
study was carried out by testing three estimation models, which were carried out by gradually
adding free variables into the model, while in previous studies, no one has done this. This study
was also carried out by paying attention to the dynamics of the economy between regions in a
country, namely the dynamics of the economy between provinces in Indonesia. This study also
has novelties not found in previous research, namely, using three estimation models to apply the
dynamic data panel model. In modeling, support for the novelty of this study is the formulation
of a dynamic model that comprehensively involves selected variables that theoretically and
empirically influence growth and is applied to cross-regional growth.

2. RESEARCH METHODOLOGY
2.1. DATA AND VARIABLES

The research uses secondary data from the Indonesian Central Statistics Agency, which is an-

alyzed quantitatively. The research variables used consist of economic growth as a dependent

variable and Technological Progress, Investment, Number of Population, Human Capital, Open
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Economy, Structural Change, and Inequality as Independent Variables. The definition and mea-
surement of variables are presented in Table 1. The data related to these variables comes from
data from 27 provinces in Indonesia during the period 2015-2022. Panel data analysis involves
diverse provinces in Indonesia, mainly in terms of area, population size, geographical location,
and economic structure, so there are variations between provinces for the values of the variables
analyzed in the model.

Table 1. Definition and measurement of variables

Variable Abbreviation Definition Measurement
Gross Regional Do- The Val.ue.of actual optput pr9- Expressed in mi?lions of rupiah
RGDP duced within the province during | and transformed into natural log-

tic Product i
mestic Produc the year arithm (In)

The use of more advanced pro-

Technological prog- TP duction methods and techniques

ress to increase labor productivity
(effective labor)

The amount of physical capital

Investment INV used in the development process,

both domestic and foreign capital

The ratio between output to the
number of workers, and expressed
in decimal numbers

Ratio of capital to RGDP in per-
cent

The number of productive age
The number of productive popula- | workers in 27 provinces in In-

Populati POP o o ) \ :
opration tions in 27 provinces in Indonesia | donesia per year, expressed in
people
i : H Devel t Ind
Human Capital HC Quality of human resources uman Development Index

(HDI), expressed in index

Economic participation in interna-
Economic openness OPEN tional trade as a result of the elim-
ination of tariff and quota barriers

Net Export to GDP Ratio, ex-
pressed in percent

Changes in the proportion of . . .
. . o . The proportion of the industrial
Economic Structural dominant contribution to National , o
SC . sector’s contribution to RGDP,
Change Income from the Agricultural Sec- .
expressed in percent

tor to the Industrial Sector

Differences in income received
Income inequality INEQ between community income
groups

Gini ratio, expressed in index
numbers

Source: Indonesian Central Statistics Agency and author’s formulation

3. MODEL

The model in this study uses Dynamic Panel Data Models. The estimation technique used is a
first-difference estimator, which eliminates fixed effects and time invariance. The general form
of dynamic linear panel data is as follows:

¥ie :q}}’ic—i +3fli¢|3 + uy, (1)
Where:

u;, = |; 4+ £, and El-c--N(l:I,GE)
£

¢ 1s the parameter of autoregressive
¥,., 1s the lagged dependent variable

383



Badriah et al. / Economics - Innovative and Economics Research Journal, doi: 10.2478/e01k-2024-0046

x, is the independent variable vector

The model in this study is developed into three equations From the general form of the dynamic
panel in Equation (1). Equation (2) is the baseline model. This Equation includes regional out-
put (LNRGDP) as the dependent variable and technological progress (TP), investment (INV),
and population (LNPOP) as explanatory variables. Equation (3) extends the baseline model by
adding human capital (HC) as an explanatory variable. Equation (4) is an extension model of
Equation (3) by adding openness (OPEN), structural change (SC), and inequality (INEQ) as
explanatory variables.

LNRGDP, = o, LNGRDP,,, +o,TP, + a,INV, + a LNPOP, +u,, (2)
With expected parameters: a, > 0, a, >0, a,>0,a,>0
LNRGDP, = LNGRDP,  + B,TP, + BINV, + B LNPOP, + B HC, +u,, 3)
With expected parameters: g, > 0, g, >0, B, >0, B,>0, ;>0

LNRGDP, =y LNGRDP,  +y,TP  +yINV, +y LNPOP, +yHC, +

+Y,OPEN,, +y,SC, +vINEQ, + Uy, )

With expected parameters: y, > 0, y, >0, y, >0, y, >0, y. >0, y, >0, y,>0, y,<0
The application of panel data considers that panel data can model the behavior of joint and in-
dividual groups. The benefits of panel data are that it can provide more variability, information,
and efficiency than pure time series or cross-sectional data. In addition, statistical impacts that
cannot be obtained from pure time series or cross-sectional data can be identified using panel
data. This study uses the Generalized Method of Moments (GMM) to estimate the dynamic
panel regression model. GMM has advantages in cases of endogeneity, measurement error,
and momentum constraints. In addition, models with the method can perform better in cases
with non-linearities, heteroscedasticity problems, and autocorrelation in the data. A dynamic

panel model with the GMM method was used in previous studies on economic growth analysis,
among others, by Khan et al. (2019), Sebki (2021), and Sumaira & Bibi (2022).

4. RESULTS

Table 2 until Table 5 show the results of data analysis from the model used in this study. Table
2 presents a statistical summary of the variables in the model. Because it is a panel data that
combines province and time, the statistical description shows high variation compared to pure
time-series and cross-sectional data. In addition to variations between provinces, there are also
variations between years. The variable with the most significant value data is Regional Gross Do-
mestic Product (RGDP), while the variable with the most minor value data is technological prog-
ress (TP). Judging from the statistical summary, RGDP has statistical characteristics that show the
highest variation compared to other variables. The wide gap between the mean and median and
the extensive range and standard deviation marks the high variation of RGDP between provinces
in Indonesia. However, the population between provinces also varies highly. The stark difference
in population size between Javanese and non-Java provinces shows the variation in population
size between provinces in Indonesia. The variation in economic openness (OPEN) between prov-
inces is also significant because of its positive and negative values. Some provinces with nega-
tive net exports have negative economic openness, while others with positive net exports have
positive economic openness. If exports exceed imports, a province will have positive net exports,
and vice versa. Meanwhile, human capital (HC), structural change (SC), and income inequality
(INEQ) have relatively low variations because the three variables are indices and proportions
between 0 — 100. The difference in human capital, structural changes, and income inequality be-
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tween provinces is also insignificant compared to the difference between RGDP and population.

Table 2. Summary statistics

Variable Mean Median Maximum Minimum Std. Dev.
RGDP 3.35E+08 1.35E+08 1.95E+09 20380304 4.80E+08
TP 0.0847 0.0687 0.4007 0.0249 0.0671
INV 33.1956 31.7401 74.5160 16.4056 7.8236
POP 4243229 2244309 23099397 384629.5 5799154
HC 70.2439 70.2700 81.6500 57.2500 4.3932
OPEN -1.9152 2.1927 40.6882 -57.4645 17.9624
SC 27.2864 24.2961 61.3692 10.5831 12.6795
INEQ 0.3566 0.3592 0.4490 0.2455 0.0402

Source: Author’s calculation

Table 3 summarizes the correlation between the explanatory variables and RGDP (in In) with
two lags and two leads. This correlation summary supports the analysis of the panel dynamics
model for interprovincial economic growth in Indonesia. The correlation coefficient between
the LNRGDP and each explanatory variable decreases as the lag and lead increase. The explan-
atory variable that has the strongest correlation with LNRGDP is population (LNPOP), while
the smallest correlation coefficient is between LNRGDP and investment (INV).

Table 3. Correlation between variables in the model

Correlation

With Lag With Lead i Lag Lead
0 0.3994 0.3994
LNRGDP,TP(-i) LNRGDP,TP(+i) 1 0.3397 0.3516
2 0.2825 0.2997
0 -0.1115 -0.1115
LNRGDP,INV(-i) LNRGDP,INV(+i) 1 -0.0708 -0.1221
2 -0.0429 -0.1235
0 0.9152 0.9152
LNRGDP,LNPOP(-i) LNRGDP,LNPOP(+i) 1 0.8003 0.7995
2 0.6855 0.6849
0 0.4219 0.4219
LNRGDP,HC(-i) LNRGDP,HC(+) 1 0.3638 0.3628
2 0.3082 0.3041
0 0.2914 0.2914
LNRGDP,0OPEN(-i) LNRGDP,0OPEN(+i) 1 0.2506 0.2555
2 0.2120 0.2159
0 0.5642 0.5642
LNRGDP,SC(-1) LNRGDP,SC(+i) 1 0.5002 0.4876
2 0.4327 0.4127
0 0.2881 0.2881
LNRGDP,INEQ(-i) LNRGDP,INEQ(+i) 1 0.2460 0.2418
2 0.2061 0.2090

Source: Author’s calculation
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The GMM dynamic panel model estimation results are presented in Table 4 and Table 5. Table
4 shows the estimated result of the basic model (Model 1) as in Equation (2). With a p-value of
0.01, technological progress (TP), investment (INV), and population (POP) significantly affect
the Regional Gross Domestic Product (RGDP) positively. Meanwhile, the one-year lag of RGDP
significantly increases RGDP, so there is a tendency for RGDP to increase in the long term. An
increase in last year’s RGDP of one percent would increase the RGDP by 0.4272 percent.

Table 4. Model estimation results with dynamic panel GMM (cross-section fixed)

Variable Model 1 Model 2 Model 3
LNRGDP(-1) 0.4272%** 0.1212%** -0.1508***
TP 0.6710*** 1.0285%** 0.4332%**
INV 0.0068*** 0.0075%** 0.0133***
LNPOP 0.8328*** 0.4470%** 0.2797***
HC 0.0431*** 0.0562%**
OPEN 0.0103***
SC 0.0060%**
INEQ -0.6153%**

J-Statistic 26.447 25.2323 20.799

Arellano-Bond SC Test AR(2): -0.8669 AR(2): -1.45867 AR(2): 0.0282

*** significant at oo = 0.01
Source: Author’s calculation

In the results of model 2 estimation, adding the variable control human capital (HC) improves
the model’s performance with a significant influence of four explanatory variables together
on the RGDP. RGDP lag, technological advancement, investment, and population consistently
significantly benefit the economy’s growth at the p-value of 0.01. In model 2, human capital
also significantly benefits RGDP. Technological progress has the most significant regression
coefficients, which show the dominance of influence on RGDP.

Based on model 3 with a cross-section fixed in Table 4, the addition of economic openness
(OPEN), structural changes (SC), and income inequality (INEQ) contributed to the determi-
nants of inter-provincial growth in Indonesia. Economic openness and structural changes pos-
itively affect the RGDP, while income inequality harms the GRDP at a p-value of 0.001. Eco-
nomic openness and structural change from less productive sectors to more productive sectors
have an impact on increasing economic growth, while income inequality has an impact on
reducing economic growth. Model 3 shows that all the independent variables used are suitable
predictors for explaining economic growth between regions. Overall, the explanatory variables
in model 3 have a significant effect according to the hypothesis expectations. Meanwhile, all
models generated from the GMM Dynamic Panel analysis by paying attention to cross-section
and fixed periods can be seen in Table 5.
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Table 5. Model estimation results with dynamic panel GMM (cross-section and period fixed)

Variable Model 1 Model 2 Model 3
LNRGDP(-1) 0.5669%** 0.7973%*** 0.0605
TP 0.5397*** 0.3450%** 0.2484***
INV 0.0041*** 0.0018*** 0.0134***
LNPOP 0.2191*** 0.0947*** 0.1084**
HC -0.1566%** -0.0187
OPEN 0.0126%**
SC 0.0039%**
INEQ -0.3031
Period fixed:
2017 0.0145*** 0.0955*** 0.0471***
2018 0.0152%** 0.1065%** 0.0480%**
2019 0.0071%*** 0.1002%** 0.0499%**
2020 -0.0382%%** -0.0409%%** -0.0345%%*
2021 0.0440*** 0.0904*** 0.0196***
2022 0.0217%** 0.1126%** 0.0437***
J-Statistic 20.3927 16.4439 11.1746

**% significant at a = 0.01; ** significant at o = 0.05
Source: Author’s calculation

Table 5 summarizes the results of the model estimates by including the fixed period for 2017 to
2022 in all models. The estimation results show that the core variables, namely technological
progress (TP), investment (INV), and population (LNPOP), robustly have a positive effect on
RGDP. The parameters of the estimation results show the average variation of RGDP between
years during the study period. 2020 was the year with the lower average RGDP during the study
period. The year 2020 was when the economy was affected by the COVID-19 pandemic, which
caused the average RGDP to fall and triggered a decline in growth between regions.

5. DISCUSSION

The analysis of dynamic data panels in the basic model (model 1) shows that technological ad-
vancement, investment, and population growth significantly positively affect economic growth
in Indonesia. It shows that increasing technological advances can increase labor productivity in
producing output. It follows previous research results (Aghion & Howitt, 1992; Grossman &
Helpman, 1991; Romer, 1990; Stanley et al., 2018; Yang et al., 2017; Zhou et al., 2021).

According to Sima et al. (2020), Technological advances have been a driver of human capital
development since the beginning of civilization. Technological advances can increase efficien-
cy and increase innovation. Technological advances can also improve product quality, encour-
age productivity, and create new jobs so that, ultimately, technological advances can have an
impact on increasing economic growth (Ma et al., 2022; Ren et al., 2021; Sima et al., 2020).

Likewise, if investment in a region increases, economic growth will increase by increasing
infrastructure availability and job opportunities. New investment can increase a country’s phys-
ical capital supply, allowing efforts to increase output to be achieved. Productive direct invest-
ment is made by investing in economic and social infrastructure that facilitates and integrates
various economic activities (Rares Bircea & Kardos, 2024). Investment is usually allocated to
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economic sectors that provide high investment returns (rate of return). Investment can increase
productive activities (Neumann, 2022; Zafar et al., 2019). It aligns with Neo-classical and Clas-
sical theories, which state that investment is essential for sustainability in economic growth
through increased worker productivity and per capita output. Increased investment will increase
capital acquisition. An increase in capital accumulation will increase capital per worker so that
output per worker can increase, which means that total output will increase with a certain num-
ber of workers (Romer, 1990; Solow, 1956).

Furthermore, increasing population growth can expand market share and encourage real sector
development. If the real sector increases, it will increase employment so that the demand side
and economic growth will increase. Jones (2022) states that the number of people is essential
to the economic growth model. However, there are two points of view related to the number
of population. The first model views that negative population growth has a disadvantageous
impact because it can lead to a lack of improvement in knowledge and standard of living, and
the population will eventually disappear and vice versa (Puska et al., 2023). It is in line with
Romer (1990) that a large population is needed to achieve rapid economic growth. The limited
population will impact the limitation in the market share of the output produced by a country.
According to Pfister (2022), the negative relationship between population and well-being is a
characteristic of the Malthusian economy.

Meanwhile, the second model views that low population growth will impact increasing eco-
nomic growth because it can increase per capita income due to increased per capita capital
(Sasaki & Hoshida, 2017). The second model is in line with Kremer (1993), which states that a
relatively constant number of people will create various ideas where they learn while working
so that the standard of living increases as the population’s productivity increases. This model 1
analysis results follow Solow’s and new growth theories.

The analysis results of model 2, which is a development of model 1 by adding human capital
variables, show that when human capital variables are added to the main variables that affect
economic growth, it can also be seen that all of these variables significantly affect economic
growth positively. Human capital is crucial in optimizing technological advancement, invest-
ment, and population growth.

Human capital can encourage increased productivity through an efficient production process
because of its readiness to use production technology (Zafar et al., 2019). Efforts to encourage
the improvement of human resources are critical (Affandi et al., 2019b; Hanushek, 2013; Ma et
al., 2022; Rahim et al., 2021; Teixeira & Queirds, 2016; C. Zhang & Zhuang, 2011).

Human capital supports a more efficient production process (Bano et al., 2018). Efficient pro-
duction will have an impact on increasing productivity. Therefore, human capital development
must continue providing significant economic growth benefits. Lin et al. (2021) show that the
R&D of a workforce directly related to innovation and the development of better technology
will result in innovative human capital.

The analysis results of model 2 show that the value of the coefficient of technological progress
is a more significant magnitude. It shows that increasingly qualified human capital will encour-
age the effectiveness of technological progress.

Based on the dynamic data panel analysis in model 3, by adding variables of economic open-
ness, changes in economic structure, and income distribution inequality, it can also be seen
that these variables significantly affect economic growth and follow the specified hypothesis.
Six variables positively affect economic growth: technological progress, investment, popula-
tion growth, human capital, economic openness, and changes in economic structure. It means
that an increase in these six variables can encourage economic growth. Meanwhile, income
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distribution inequality has a negative effect. It means that the lower the income distribution
inequality, the higher the economic growth. Economic growth can be accelerated through an
open economy model through export and import activities (Ibrahim et al., 2022; Nguyen, 2022;
Al-Wasity et al., 2023). For example, Argentina benefits from multilateral cooperation and an
open economic system (Pinilla & Rayes, 2019). Quality of human resources and trade openness
are essential factors for economic growth (Intisar et al., 2020).

Economic structural changes can accelerate the growth of the economy. This condition is in line
with Erumban et al.(2019), who explained that the the shift in the economic structure from the
agricultural sector to the manufacturing sector has contributed positively to economic growth
in India.

The Equality Growth Theory states that an equal income distribution will encourage improving
human resources’ quality and productivity through increased access to health, education, and
various available economic opportunities. It aligns with several previous researchers (Berg et
al., 2018; Breunig & Majeed, 2020; Ferreira et al., 2022; Milanovic, 2016; Younsi & Bechtini,
2020), which state that income inequality harms economic growth. Based on the three models
used to identify the determinants of economic growth in Indonesia, it show that all the variables
used support the economic growth theory. Gradually adding variables to the main variables pro-
vides consistent results in all three models. The estimation results show that the main variables,
namely technological progress (TP), investment (INV), and population growth (LNPOP), ro-
bustly have a positive effect on RGDP. The use of these three models in analyzing the determi-
nants of economic growth by paying attention to regional dynamics in Indonesia is a novelty of
this study. The flow of the relationship between the three models can be seen in Figure 1.

Figure 1. Output flowchart

Model 1: basic model with 3
main variables, Technological
Progress, Investment,
Population Growth.

Results:

Technological Progress,
Investment, and Population
Growth have a positive effect
on Economic Growth

Model 2: Expansion of model
1 by adding Human Capital
variable

Results:

Technological Progress,
Investment, Population
Growth, and Human Capital
have a positive effect on
Economic Growth

Model 3: Expansion of
model 2 by adding variables
of Economic Openness,
Structural Changes, and
Income Inequality

Results:

All variables have a positive
effect on Economic Growth,
except for Income Inequality

which has a negative effect

Source: Research results

6. CONCLUSION

Understanding Indonesia’s economic growth dynamics is crucial for formulating effective poli-
cies that promote sustainable development. By analyzing the determinants of growth within the
Indonesian context, this study seeks to provide insights that can guide future economic strate-
gies, addressing regional disparities and national objectives.

It is necessary to increase technological advancement, investment, population growth, human
capital, economic openness, change in economic structure towards more productive sectors,
and reduce income distribution inequality to strengthen economic growth in Indonesia. Efforts
to create conducive conditions in determining economic growth need to be carried out evenly
in all provinces of Indonesia.

The findings of this study reinforce Solow and Romer’s theory of the importance of investment,
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population growth, and technological advances for sustainable economic growth. This research
also supports the hypothesis of export-led growth that an open economy will increase economic
growth through increased exports. It can further impact the development of the demand and
supply sides simultaneously. It is also consistent with the theory of endogenous growth, which
underlines that the ability of a country to participate in the global market can encourage the cre-
ation of technology transfer, market expansion, and increased efficiency and competitiveness.
The study’s results also support the Chenery and Syrquin model, which states that shifting the
economic sector towards a more productive sector can boost economic productivity.

The policy implications of this study are: (1) There is a need to increase budget allocation to
innovate in creating technological advancements through R&D so that economic growth can
be sustainable in the long term; (2) There is a need to simplify licensing procedures, improve
infrastructure, and maintain regional security to attract domestic and foreign investors so that
investment increases; (3) It is necessary to control population growth so that it does not exceed
economic growth and to increase labor productivity through improving the quality of human
capital so that the demographic bonus in Indonesia can provide significant benefits for sustain-
able economic growth; (4) It is necessary to increase adequate education and health budget
allocation in all provinces in Indonesia to improve the quality of human capital; (5) It is nec-
essary to increase participation in the global economy through export and import activities so
that it can optimally utilize comparative advantages and support the development of domestic
industries; (6) To get more significant benefits from structural change, it is necessary to improve
the technical ability of labor to create efficiency, and also need the support of appropriate down-
stream policies in resources using; (7) Policies are needed to reduce income inequality contin-
uously through the provision of jobs and socialization of available jobs to bring together job
seekers who are suitable for their jobs so that productive workers increase and they can become
a market for the output produced.

The study explored three models, focusing on different sets of variables. Future research could
consider adding other variables, such as institutional quality, infrastructure development, and
the role of the government, to gain a more holistic understanding of the factors influencing eco-
nomic growth. In addition, the study examined the economic dynamics between regions, but
future research could delve deeper into the spatial interdependence and spillover effects among
provinces or regions, which may have significant implications for policy formulation.

This study’s limitations include potential endogeneity issues, such as the Dynamic Panel Data
analysis approach used in the study not fully addressing potential endogeneity issues, which
could arise from the complex relationships between the variables. Future research could ex-
plore alternative econometric techniques to mitigate these concerns. In addition, regional het-
erogeneity issues that Indonesia is a diverse country with significant variations in economic,
social, and institutional characteristics across provinces. The study may not yet pay attention to
these regional heterogeneities in detail, and future research could delve deeper into the unique
dynamics of provinces or regions by grouping regions based on the similarity of regional char-
acteristics.
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