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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Regional inequality, human capital, 
unemployment, and economic growth in 
Indonesia: Panel regression approach
Suparman Suparman1* and Muzakir Muzakir1

Abstract:  The purpose of this study is to estimate the relationship and influence 
between regional inequality variables, human capital, the open unemployment rate, 
and economic growth in Indonesia using panel data. The panel data consists of 
a combination of time series data from the 2010–2020 period, based on information 
from 32 provinces in Indonesia. The estimation model employed in this study is 
a panel regression model utilizing three methods: the common effect model (CEM), 
fixed effect model (FEM), and random effect model (REM). The findings of the study 
reveal a positive and significant effect of the ETI factor on the LOG (GRDP) factor. 
Additionally, the HDI variable exhibits a positive and significant impact on the LOG 
(GRDP) variable, while the UNR variable also shows a positive and significant effect 
on the LOG (GRDP) variable. Furthermore, the ETI variable is found to have a positive 
and significant influence on the UNR variable, while the HDI variable has a negative 
and significant impact on the UNR variable. Finally, the LOG (GRDP) variable demon-
strates a positive and significant effect on the UNR variable.
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1. Introduction
The correlation between economic growth and inequality has received extensive attention in research 
and remains a subject of ongoing investigation (Fan & Sun, 2008; Panizza, 2002; Partridge, 2005; 
Adrián & Sánchez, 2012). According to Chen (2003), the long-term relationship between income 
distribution and economic growth follows an inverted U-shaped pattern (Panzera & Postiglione,  
2020, 2022). This suggests that higher inequality occurs at the beginning of the period, with growth 
deteriorating, as pointed out by Alesina and Rodrik (1994), Perotti (1994, 1996), and Torsten and 
Tabellini (1994), implying a negative correlation between inequality and growth. However, this con-
sensus is gradually weakening, as negative relationships are primarily observed in developing coun-
tries, while no significant relationship is found in affluent countries. On the contrary, a contrasting and 
diverse consensus seems to exist, where some studies suggest that inequality can actually stimulate 
economic growth (Arjona et al., 2003; Forbes, 2000). Regional inequality has become a significant 
focus of academic research and a matter of concern for governments, as it poses a threat to national 
unity and social stability (Heidenreich & Wunder, 2008; Wei, 1999). In the context of Indonesia, 
regional inequality has emerged as a primary concern for policymakers. The broader concept of spatial 
inequality, which refers to disparities between different regions within a country, has become a major 
issue for policymakers globally (Fan & Sun, 2008; Fan et al., 2009).

Development economists and policymakers are particularly worried about the widening regional 
inequality during the early stages of economic growth (Enflo & Rosés, 2015). The relationship between 
income inequality, asset distribution, and long-term growth has been extensively studied by research-
ers like Alesina and Rodrik (1994), Torsten and Tabellini (1994), and Castelló and Doménech (2002). 
However, income inequality alone is not sufficient to measure overall welfare inequality, as other 
variables, such as human capital, play a crucial role in determining wealth and growth. Therefore, in 
various analytical models examining the relationship between inequality and economic growth, the 
role of human resources, especially their contribution to income distribution through human capital, is 
considered essential. Human capital plays a crucial role in driving economic growth, but directly 
measuring it is challenging, often necessitating the use of proxy indicators based on education data 
(Galor, 2005, 2012; Hippe & Baten, 2012; Husnah & Adam, 2022). Disparities between regions stem 
from multiple factors, including infrastructure and accessibility, competitiveness of local businesses, 
foreign investment volume, availability of skilled labor, utilization of local resources, proximity to key 
markets, labor migration patterns, and remittance inflows. Growing inequality is a common phenom-
enon in developing economies (Istrate & Horea-Serban, 2016).

In 2020, Indonesia’s Human Development Index (HDI) reached 71.94, growing by 0.03 percent 
compared to the previous year. The slowdown in HDI growth was primarily due to a decline in 
adjusted average per capita expenditure, dropping from Rp11.30 million in 2019 to Rp11.01 million 
in 2020. In the education sector, 7-year-old children had an expected education duration of 12.98  
years, almost equivalent to a Level I diploma. Moreover, the average schooling duration for the 
population in 2020 was 8.48 years. In terms of health, the life expectancy for babies born in 2020 
was 71.47 years. However, Indonesia’s economic performance contracted by 2.07 percent (c to c) 
in 2020 compared to 2019. The transportation and warehousing sector experienced the deepest 
growth contraction, at 15.04 percent. Additionally, almost all components on the expenditure side 
contracted, including the export of goods and services, which decreased by 7.70 percent. As of 
2020, the spatial structure of the Indonesian economy was still dominated by the provincial group 
on the island of Java, contributing 58.75 percent, but experiencing a growth contraction of 
(2.51) percent (Official BPS News of 2021).
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Initially, regional inequalities, both socially and economically, were triggered by societal trans-
formation or economic growth, but in subsequent stages, there was a relative and/or absolute 
decrease in inequality (Sala-I-Martin, 1996; Zaman et al., 2013). Several theories propose that 
regional inequality is a natural consequence arising from variations in physical and geographical 
conditions between regions or countries (Sachs, 2006). Conversely, other perspectives support the 
idea of development emanating from the center and extending to the periphery through econo-
mies of scale, product differentiation, and transportation costs (Krugman, 1991). Consequently, 
Piketty (2014) argues that it is becoming increasingly evident that the law of the economic market 
does not lead to a process of convergence and reduction of inequality; instead, developed regions 
tend to attract more capital and labor than less developed regions (Istrate & Horea-Serban, 2016). 
Regional development, particularly the issue of regional inequality, is a significant field of interest 
for both academic research and government policy. However, theorists have long held differing 
opinions regarding the root causes of regional inequality and have engaged in debates surround-
ing regional policies. Advocates of various theories have examined the impacts of institutional 
change, globalization, agglomeration, and technology on regional development (Krugman, 1991; 
Wei, 2002). Empirical studies have also shown variations in the effects of these variables.

Some countries have witnessed a decrease in regional inequality, while others continue to face 
persistent or even increasing disparities. The fast-paced global and domestic changes have ampli-
fied the discussions on inequality. Additionally, fierce debates have arisen concerning whether 
former socialist countries experienced a decline in regional inequality following economic reforms 
or if inequality has instead widened. These debates have far-reaching implications, sparking 
discussions about development policies among policymakers and even resulting in power strug-
gles. Regional inequality becomes a focal point for reformists to justify their political agenda. The 
issue of inequality is closely linked to economic growth, social stability, ethnic relations, and 
political cohesion. The topic of regional inequalities is extensively discussed from various perspec-
tives, including equity and efficiency, the role of countries and markets, global and local implica-
tions, and the disparities between the rich and the poor (Wei, 2002). Regional inequality analysis 
has gained significant attention in the last two decades, attracting considerable interest from 
researchers (Benedek & Veress, 2013; Kuttor, 2009). Inequality, often referred to as disparity, non- 
conformance, imbalance, or inequality, has been extensively utilized to identify, measure, and 
analyze the intensity of various human activities using specific indicators (Avram & Postoiu, 2016). 
Depending on the context being studied, different terms such as convergence (Rey & Janikas,  
2005), polarization, concentration, dispersion, and hierarchy (Boldea et al., 2012) are used to 
describe inequality.

The literature extensively explores the role of space in measuring regional inequality (Benedek,  
2015; Chirila & Chirila, 2014; Jencova et al., 2015). Researchers in this field recognize that reducing 
economic inequality is a long-term process, and a realistic perspective on inequality reduction can 
be gained by analyzing short-term trends. Moreover, the literature extensively explores the rela-
tionship between economic growth and unemployment (Kurz & Salvadori, 1997; Pambayun, 2021). 
Classical Economics mainly concentrates on short-term growth and pays little attention to 
immediate economic conditions. On the other hand, Neoclassical Economists share similar view-
points with Classical thought but focus more on intertemporal analysis, particularly concerning 
physical investment and human capital. Grossman and Helpman (1994) describe two primary 
characteristics of growth theory. Firstly, output expansion has surpassed population growth in 
the two centuries since the industrial revolution. Secondly, countries experiencing growth tend to 
maintain distinct growth trajectories for relatively long periods due to disparities in capital accu-
mulation. However, Campos (2001) and Staehr (2003) find that traditional growth factors do not 
significantly influence the transition to economic growth.

Postel-Vinay (1998) argues that technological advancements help reduce unemployment due to 
the capitalization effect. Rapid economic growth leads to increased company returns and profit-
ability, leading to the creation of more job opportunities. However, rapid innovation may also result 
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in unemployment as workers adapt to changing job demands. Growth and technological progress 
have played crucial roles in reducing unemployment, but these benefits remain concentrated in 
a few regions, leading to existing regional disparities. Various theories attempt to explain the 
problem of unemployment, and multiple aspects or factors influence this issue. Rational unem-
ployment theory should consider mechanisms to eventually bring the economy back to its normal 
level of unemployment (Lindbeck, 1991). Additionally, Martin (1997) focuses on regional unem-
ployment, as regional inequality and unemployment tend to vary throughout the business cycle.

The research conducted by various scholars, such as Adrián and Sánchez (2012), Panizza (2002), 
Partridge (2005), Fan and Sun (2008), Panzera and Postiglione (2020, 2021), Chen (2003), Alesina 
and Rodrik (1994), Perrotti (1994, 1996), Torsten and Tabellini (1994), has primarily focused on 
examining the relationship between economic growth and inequality. Their studies consistently 
found a negative correlation between inequality and growth. In contrast, the research carried out 
by Kurz and Salavdori (1997) exclusively investigated the link between growth and unemployment. 
However, it is important to note that human capital is widely recognized as one of the most critical 
determinants of economic growth, as evidenced by the findings of Hippe and Baten (2012) and 
Galor (2005, 2012). Additionally, Postel-Vinay (1998) discovered that technological progress con-
tributes to reducing unemployment through capitalization effects. Rapid economic growth boosts 
company returns and stimulates the establishment of new businesses, generating various advan-
tages. Nevertheless, fast-paced innovation may also lead to unemployment as the workforce 
adapts to changing job requirements. Overall, growth and technological advancements have 
played a crucial role in minimizing unemployment. Unemployment is a complex issue, and multiple 
theories attempt to explain its dynamics, with various factors influencing the problem. Rational 
unemployment theories should consider both fast and slow mechanisms to bring the economy 
back to its natural unemployment rate (Lindbeck & Snower, 1989). As a result, this research 
addresses a gap that previous studies have not explored, by incorporating variables overlooked 
in the context of the relationship between economic growth and inequality, namely, human capital 
and unemployment variables that were not tested by previous researchers.

The research findings significantly contribute to the existing knowledge by demonstrating the 
interconnections between regional disparities, human resources, unemployment, and economic 
growth in Indonesia. Policymakers could benefit from these outcomes for devising strategies to 
decrease regional gaps, enhance human capabilities, and lessen unemployment ratios, ultimately 
promoting Indonesia’s economic growth. Furthermore, these conclusions could expand our knowl-
edge of economic development and regional variations in developing countries.

2. Literature review
Various economic theories propose different outcomes for convergence or divergence over time 
(Gardiner et al., 2012). Some theories are based on the assumption that the rate of economic growth 
is influenced by differences in endowment resources, while others focus on production factors such as 
capital accumulation or economic agglomeration activities (Rey & Janikas, 2005). In explaining the 
factors that influence the economy and the implications for convergence or divergence, at least three 
competing economic theories exist. Solow’s (1956) growth model is one of them, based on the 
assumption that capital, labor, and technological progress exogenously drive economic growth. The 
production function proposed by Solow (1956) follows a constant return to scale model, allowing the 
model to be expressed in terms of worker requirements. This model indicates that the capital stock per 
worker determines the economic output per worker. As capital is assumed to have diminishing returns 
to scale, regions with higher levels of capital stock receive lower returns from investment compared to 
regions with lower capital stock. Consequently, regions with the same level of technology and 
exogenous technological progress are expected to converge, as capital flows to poorer regions, 
leading to higher returns and faster economic growth. Eventually, this higher rate of economic growth 
helps these regions catch up to the wealthier ones over time. The application of the Solow model to 
regions within the European Union has yielded mixed evidence.
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Sala-I-Martin (1996) suggests that the Solow growth model can be applied to the European 
Union region, and the convergence technique supports the findings of convergence between 
regions. However, Heidenreich and Wunder (2008) discovered a different pattern when observing 
regions within the European Union using the Gini coefficient, which is inconsistent with the results 
of the Solow model. Similarly, the findings from Puga (2002) confirm that the Solow model is 
insufficient in explaining regional growth in the European Union, as it fails to account for the 
persistent level of regional income inequality. An alternative growth theory, the endogenous 
growth theory proposed by Romer (1990), implies continuous differences between countries and 
regions. This theory suggests that economic growth stems from technological progress, which 
depends on investments in innovation, the diffusion of innovation, and the effectiveness of 
protecting innovation (Gardiner et al., 2012). Consequently, this growth model exhibits increasing 
returns to scale. As a result, differences in technology levels between countries or regions can lead 
to variations in economic development achieved. Moreover, with the process of technological 
progress, countries or regions that take advantage of past advancements are likely to maintain 
their lead, leading to persistent divergences between countries or regions, as explained by 
Heidenreich and Wunder (2008) in relation to the divergence pattern of economic activity observed 
in the European Union.

The theory of new economic geography (NEC) posits that industrial production will concentrate in 
specific core regions (Fujita et al., 2001). This concentration in certain areas brings economic agglom-
eration benefits, leading to increasing returns to scale (Puga, 2002). As activities become concentrated 
in these core regions, they become more cost-effective, attracting other companies and workers due 
to the area’s market potential. This market-centric pattern fosters access to knowledge and skills, 
leading to self-reinforcement that further attracts economic activity to the core regions. However, 
centrifugal forces such as congestion and high land rents prevent all economic activity from concen-
trating in a single location, resulting in some core areas being surrounded by poorer suburbs or 
peripheries (Krugman, 1998). This NEC theory predicts that regional income will experience divergence, 
with industrial concentration in the core regions and relative backwardness in the periphery. Puga 
(2002) suggests that this theory can explain the observed income and employment level divergences 
across EU regions over time (Doran & Jordan, 2013).

There is an extensive body of literature exploring the correlation between regional inequality and 
economic growth. Researchers have used various approaches to investigate the impact of inequality 
on growth performance. Alesina and Rodrik (1994) and Torsten and Tabellini (1994) employed a cross- 
sectional growth regression model with individual income data to examine the initial increase in 
inequality’s effect on the average growth rate of per capita income, along with other control variables. 
Chen (2003) conducted a cross-sectional analysis, exploring the inverse U-shaped phenomenon in the 
relationship between initial income distribution and long-term economic growth. On the other hand, Li 
and Zou (1998), Forbes (2000), and Panizza (2002) used panel data and the fixed-effect model with the 
general moment method (GMM) to estimate the relationship between inequality and economic 
growth. Partridge (2005) introduced an estimation model that distinguishes the long-term and short- 
term effects of inequality and economic growth. However, different studies have yielded varied results 
regarding the impact of inequality on economic growth, largely influenced by the data and methodol-
ogies used. Some empirical studies across countries support the negative impact of inequality on 
growth (Alesina & Rodrik, 1994; Torsten & Tabellini, 1994), while other research points to a positive 
relationship (Forbes, 2000; Li & Zou, 1998). Additionally, Panizza (2002) found a negative relationship 
between inequality and economic growth, noting that the relationship changed only due to minor 
alterations in the data or econometric model specifications. In the field of regional inequality and its 
relationship with economic growth and development rates, various research contributions have 
suggested different approaches (Atif, 2021; Lessmann, 2014; Lessmann & Seidel, 2017; Petrakos 
et al., 2005). Additionally, Henderson et al. (2018) have conducted research on the inequality in 
economic distribution related to geographical characteristics and variables associated with the level 
of development.

Suparman & Muzakir, Cogent Economics & Finance (2023), 11: 2251803                                                                                                                           
https://doi.org/10.1080/23322039.2023.2251803                                                                                                                                                       

Page 5 of 14



Both developed and underdeveloped countries recognize the crucial significance of growth. 
Implementing sustainable growth strategies and job creation policies become essential mea-
sures to tackle the pressing issue of unemployment. Growth plays a vital role in advancing 
human progress and fostering prosperity, as it contributes to raising the overall standard of 
living. Developing countries aspire to achieve higher growth rates through accelerated efforts. 
However, these countries often face challenging economic conditions, marked by inadequate 
infrastructure, low literacy rates, minimal investment, and unstable governments, heavily rely-
ing on the Agricultural Sector. In the early growth theories, the problem of unemployment was 
not considered a significant and strategic concern (Hussain et al., 2010). Classical and neo-
classical economics view unemployment as a rigid condition in the labor market, caused by 
external factors such as wage laws, taxes, and regulations that limit the hiring of workers. On 
the other hand, the Keynesian view focuses on unemployment arising from the ineffectiveness 
of demand for goods and services in the economy. According to Blanchard et al. (1997), 
conventional growth theory suggests that unemployment is not influenced by the unemploy-
ment growth rate, and long-term growth only affects the balance of unemployment. 
Meanwhile, Romer (1990) discovered that growth brings about inter-sectoral changes, leading 
to shifts in the economic sector’s structure and causing structural unemployment. 
Technological innovations alter production methods, leading to joblessness for workers whose 
skills become outdated. Structural changes can lead to job losses in certain firms, resulting in 
high job turnover due to new production technologies. As a consequence, faster economic 
growth can lead to unemployment through the displacement of skills by new machines. 
Unemployment remains a critical issue, and Lin (2004) found that developing countries some-
times adopt inappropriate capital-intensive policies that prioritize certain sectors without the 
ability to compete in the market. This condition leads to policy distortions and failures in 
achieving growth.

3. Methods

3.1. Data source
The data utilized in this study is obtained from the provinces in Indonesia, as released by the 
Central Statistics Agency (BPS) for the period of 2010–2020. The research relies on panel data, 
which is a secondary data source from various provinces in Indonesia, including Nanggroe Aceh 
Darussalam, North Sumatra, South Sumatera, West Sumatra, Bengkulu, Riau, the Riau Islands, 
Jambi, Lampung, Bangka Belitung, West Kalimantan, East Kalimantan, South Kalimantan, Central 
Kalimantan, North Kalimantan, Banten, Jakarta, West Java, Central Java, Yogyakarta Istimewa 
Region, East Java, Bali, East Nusa Tenggara, West Nusa South, Gorontalo, West Sulawesi, Central 
Sulawesi, North Sulawesi, Southeast South Sulawesi, Maluku North, and West Papua. The panel 
data comprises a combination of cross-sectional data and time series. For the regional inequality 
data, the study employs the Entropy Theil Index formulation model to calculate the relevant 
measures.

3.2. Model specification
The study utilizes panel regression models to examine the correlation between regional disparities, 
human capital, unemployment, and Indonesia’s economic growth. Panel data offers advantages in 
addressing issues related to regional and temporal heterogeneity, as well as in examining the impact 
of unobserved variables on Indonesia’s economic growth. Moreover, it aids in tackling challenges such 
as multicollinearity and endogeneity that often arise in research on Indonesian economic growth. To 
ensure precise and reliable results, the study adopts appropriate estimation methods and conducts 
tests such as normality tests, heteroskedasticity tests, and autocorrelation tests.

Fischer (2011) puts forward a model that investigates the correlation between regional inequal-
ity and economic growth, utilizing the Gini index as a measure of regional inequality, as introduced 
by Rey and Smith (2013). However, the examination of the relationship between inequality and 
economic growth in this study draws on crucial aspects of the model developed by De Dominicis 
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(2014), which explores the same subject. De Dominicis builds upon the specifications of the model 
introduced by Ertur et al. (2006), while the empirical study proposed here extends the framework 
of Fischer’s model (Fischer, 2011).

The model aims to estimate the correlation between regional inequality and economic growth 
by incorporating additional human capital variables explicitly. Moreover, the measure of regional 
inequality utilizes the Entropy Theil Index as the calculation model. The estimation model for 
examining the relationship between regional inequality, human capital, and economic growth 
adopts a panel data econometric approach, requiring a well-defined and accurate model 
specification.

In this research, the panel data regression model employs three models: the common effect 
model (CEM), fixed effect model (FEM), and random effect model (REM). The regression model 
equation takes the general form as depicted in Table 1.

4. Result and discussions
The findings of panel regression model I showed that the three panel regression models yield 
similar outcomes, but the fixed effect model (FEM) proves to be the most suitable one due to its 
highest goodness of fit value (R-squared value and F-statistics) (Table 2). The FEM model success-
fully estimates the impact of the independent variable on the dependent variable, indicating that 
the ETI variable has a positive and significant effect on the LOG (GRDP) variable. This suggests that 
higher regional inequality (measured by the Entropy Theil index) among provinces in Indonesia 
leads to increased economic growth. This outcome implies that the inequality between provinces is 
not a contributing factor to the deterioration of economic growth within Indonesia. Rather, 
regional inequalities between provinces have a positive influence on economic growth, aligning 
with the Solow (1956) growth theory, although other theories may predict divergence.

Table 3 presents the results of panel regression model II, indicating that the three panel 
regression models yield almost identical outcomes. All three models successfully estimate the 
relationship between the HDI variable and the LOG (GRDP) variable. However, the fixed effect 
model (FEM) stands out as the most suitable model due to its highest goodness of fit value 
(highest R-squared value and F-statistic). According to this FEM model, the HDI variable has 
a positive and significant effect on the LOG (GRDP) variable. This implies that higher HDI values 
positively impact GDP, aligning with Solow’s economic growth theory, which posits that regions 
with higher levels of capital supply will receive lower returns.

Table 1. Panel regression econometric model
1. Model I Log GRDPð Þit ¼ ;0 þ ;1ETIit þ eit

2. Model II Log GRDPð Þit ¼ ;0 þ ;1HDIit þ eit

3. Model III Log GRDPð Þit ¼ ;0 þ ;1UNRit þ eit

4. Model IV Log GRDPð Þit ¼ ;0 þ ;1ETIit þ ;2HDIit þ ;3UNRit þ eit

5. Model V UNRit ¼ ;0 þ ;1ETIit þ eit

6. Model VI UNRit ¼ ;0 þ ;1HDIit þ eit

7. Model VII UNRit ¼ ;0 þ ;1Log GRDPð Þit þ eit

8. Model VIII UNRit ¼ ;0 þ ;1ETIit þ ;2HDIit þ ;3LogðGRDPÞit þ eit

Notes: Log (GRDP) represents economic growth and serves as a proxy for the rate of Gross Regional Domestic Product 
(GRDP) growth at constant prices of 2010, measured in billions for the provinces in Indonesia. ETI (Entropy-Theil 
Index) is used to gauge regional inequality, calculated as the Theil Index results for the provinces in Indonesia, 
presented as an index. HDI (Human Development Index) measures the progress in human capital development, 
utilizing the Human Development Index (HDI) for the provinces in Indonesia, presented as an index. UNR 
(Unemployment Rate) denotes the open unemployment rate for the provinces in Indonesia, expressed as 
a percentage. 
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Table 4 presents the results of panel regression model III, and the fixed effect model (FEM) is 
identified as the best panel regression model due to its highest goodness of fit value (highest 
R-squared value and F-statistic). The FEM model successfully estimates the relationship between 
the UNR variable and the LOG (GRDP) variable. It shows that the UNR variable has a positive and 
significant effect on the LOG (GRDP) variable, indicating that a higher unemployment rate leads to 
lower economic growth among provinces in Indonesia. This suggests that the current unemploy-
ment rate in Indonesia has not negatively affected economic growth. Unlike other economic 
theories that propose convergences, such as Solow’s theory, and divergences, such as endogenous 
growth theory and the New Economic Geography (NEC) theory, the findings in this study demon-
strate a positive and statistically significant relationship between the unemployment rate and 
inter-provincial economic growth in Indonesia.

Table 2. Model I. Panel regression results

Independent Variable

Dependent Variable: LOG(GRDP)

CEM FEM REM
C 11.42115 11.72247 11.70327

ETI 0.227854*** 0.068335*** 0.078498***

R-Squared 0.155534 0.908858 0.032355

Adjusted R-Squared 0.153121 0.899715 0.029590

F-Statistic 64.46286 99.40755 11.70296

Source: Estimation Results of Model 1 Panel Regression. 
Notes: ***) Significant at = 1%; **) Significant at = 5%; *) Significant at = 10%. 

Table 3. Model II. Panel regression results

Independent Variable

Dependent Variable: LOG(GRDP)

CEM FEM REM
C 1.077052 4.254524 4.150835

HDI 0.156048*** 0.110028*** 0.111530***

R-Squared 0.259414 0.939229 0.340975

Adjusted R-Squared 0.257298 0.933132 0.339093

F-Statistic 122.5988 154.0679 181.0880

Source: Estimation Results of Model II Panel Regression. 
Notes: ***) Significant at = 1%; **) Significant at = 5%; *) Significant at = 10%. 

Table 4. Model III. Panel regression results

Independent Variable

Dependent Variable: LOG(GRDP)

CEM FEM REM
C 10.74962 11.94029 11.87980

UNR 0.204924*** −0.016503 −0.005254

R-Squared 0.132745 0.906637 0.000198

Adjusted R-Squared 0.130267 0.897271 −0.002658

F-Statistic 53.57202 96.80496 0.069391

Source: Estimation Results of Model III Panel Regression. 
Notes: ***) Significant at = 1%; **) Significant at = 5%; *) Significant at = 10%. 
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Table 5 displays the results of panel regression model IV, and the three panel regression models 
yield almost identical outcomes in estimating the effect of the independent variable on the 
dependent variable. However, the fixed effect model (FEM) stands out as the best model due to 
its highest goodness of fit value (highest R-squared value and F-statistics). The FEM model provides 
better estimates of the influence of the independent variables on the dependent variable. The 
results indicate that the ETI variable has a positive and significant effect on the LOG (GRDP) 
variable. This suggests that higher levels of regional inequality between provinces in Indonesia 
are associated with higher levels of economic growth between provinces. Therefore, regional 
inequality does not worsen economic growth in Indonesia. Similarly, the HDI variable has 
a positive and significant effect on the LOG (GRDP) variable. This means that higher human capital 
among provinces in Indonesia is linked to higher growth rates between provinces. Thus, higher 
levels of human capital, encompassing productivity and competitiveness, contribute to increased 
growth rates. Lastly, the UNR variable has a positive and significant effect on the LOG (GRDP) 
variable. This implies that higher unemployment rates between provinces in Indonesia are asso-
ciated with higher growth rates between provinces. However, this condition indicates that unem-
ployment conditions among provinces in Indonesia have not had a negative impact or acted as an 
obstacle in encouraging higher growth among provinces.

The panel regression model estimates indicate that all three independent variables have 
a positive and statistically significant impact on the dependent variable, which is economic growth. 
These results align with existing economic growth theories, but it’s worth noting that empirical 
findings can vary based on the data and methodology used in the analysis.

Based on the results of Table 6, all three panel regression models show similar outcomes, 
effectively estimating the relationship between regional inequality (ETI variable) and the open 
unemployment rate (UNR variable). However, the fixed effect model (FEM) stands out as the most 
suitable model due to its higher goodness of fit value (highest R-squared value and F-statistic). The 
analysis indicates that regional inequality (ETI variable) has a positive and significant impact on 
the open unemployment rate (UNR variable). In other words, higher levels of regional inequality 
between provinces in Indonesia are associated with a higher unemployment rate. This positive 
correlation between regional inequalities and the open unemployment rate supports both Solow’s 
reference theory and endogenous growth theories. Moreover, industrial concentrations in core 
areas offer economic agglomeration advantages.

Based on the findings in Table 7, two out of the three panel regression models, namely the fixed 
effect model (FEM) and the random effect model (REM), produce nearly identical results regarding the 
relationship between human capital (HDI variable) and the open unemployment rate (UNR variable). 
However, the fixed effect model (FEM) is deemed the most appropriate model due to its superior 

Table 5. Model IV. Panel regression results

Independent Variable

Dependent Variable: LOG(GRDP)

CEM FEM REM
C 2.345423 3.000617 2.907875

ETI 0.069243** 0.051371*** 0.052868***

HDI 0.125487*** 0.121849*** 0.122901***

UNR 0.132212*** 0.063359*** 0.066571***

R-Squared 0.341519 0.943815 0.393161

Adjusted R-Squared 0.335842 0.937789 0.387929

F-Statistic 60.16299 156.6197 75.15435

Source: Estimation Results of Model IV Panel Regression. 
Notes: ***) Significant at = 1%; **) Significant at = 5%; *) Significant at = 10%. 
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goodness of fit value (highest R-squared value and F-statistic). The analysis reveals that the human 
capital gap among provinces in Indonesia (HDI variable) has a negative and significant impact on the 
open unemployment rate (UNR variable). In simpler terms, when there is a greater disparity in human 
capital levels between provinces, the unemployment rate tends to be lower in those provinces.

The panel regression results indicate a significant negative relationship between the disparity in 
human capital and the open unemployment rate in different provinces of Indonesia. According to 
Solow’s Growth Theory, capital and technology from external sources tend to converge and reach 
a state of equality. On the other hand, endogenous theories and the NEC suggest divergence may 
occur. Further research is required to better understand the impact of inequality on economic 
growth and its implications for regional economic development.

Table 8 presents the results of panel regression model VII, where the common effect model (CEM) is 
identified as the best model, as it successfully estimates the relationship between the LOG (GRDP) 
variable and the UNR variable. The variable LOG (GRDP) has a positive and significant effect on the UNR 
variable. This implies that higher economic growth between provinces in Indonesia leads to higher 
unemployment rates, indicating that the growth has not generated sufficient job opportunities to 
accommodate the labor force entering the labor market in different provinces. The panel regression 
model’s findings suggest a positive association between economic growth and unemployment. 
According to Solow’s theory of economic growth, richer and poorer regions tend to converge over 
time, leading to lower unemployment rates. On the other hand, endogenous growth theories propose 
that differences in technology levels between regions or countries can result in disparities in economic 
growth. However, the relationship between inequality and economic growth remains complex and 
requires further investigation to better understand the true nature of this correlation.

Based on the results of panel regression model VIII presented in Table 9, the three panel regression 
models yield nearly identical outcomes, successfully estimating the impact of the independent 

Table 6. Model V. Panel regression results

Independent Variable

Dependent Variable: UNR

CEM FEM REM
C 4.604651 4.982496 4.918713

ETI 0.409024*** 0.208990*** 0.242757***

R-Squared 0.158553 0.779095 0.044130

Adjusted R-Squared 0.156148 0.756935 0.041399

F-Statistic 65.94994 35.15807 16.15861

Source: Estimation Results of Model V Panel Regression. 
Notes: ***) Significant at = 1%; **) Significant at = 5%; *) Significant at = 10%. 

Table 7. Model VI. Panel regression results

Independent Variable

Variable Dependent: UNR

CEM FEM REM
C −2.111800 18.58597 16.47867

HDI 0.108464*** −0.191303*** −0.160782***

R-Squared 0.039648 0.803296 0.095998

Adjusted R-Squared 0.036904 0.783564 0.093415

F-Statistic 14.44971 40.71030 37.16718

Source: Estimation Results of Model VI Panel Regression 
Notes: (***) Significant at = 1%; (**) Significant at = 5%; (*) Significant at = 10%. 
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variable on the dependent variable. However, the panel regression model in the form of a fixed effect 
model (FEM) stands out as the most optimal model due to its high goodness of fit value (highest 
R-squared value, F-statistics). The FEM model demonstrates a more precise estimation of the relation-
ship between the independent and dependent variables.

The ETI variable shows a positive and significant impact on the UNR variable, indicating that 
higher regional inequality between provinces in Indonesia leads to increased unemployment rates 
in the labor market. This suggests that inequality among provinces has the potential to raise 
unemployment levels. On the other hand, the HDI variable exhibits a negative and significant 
effect on the UNR variable, suggesting that higher human capital among the provinces in 
Indonesia results in lower unemployment rates. This indicates that a higher quality of human 
capital, characterized by increased productivity and competitiveness, leads to greater absorption 
of the labor force in the job market, as it creates new job opportunities.

The LOG (GRDP) variable demonstrates a positive and significant influence on the UNR variable, 
indicating that higher economic growth rates among the provinces in Indonesia correspond to 
higher unemployment rates. This suggests that economic growth has not been successful in 
fostering and expanding job opportunities in the provinces. Several economic theories attempt 
to explain the connection between inequality and economic growth, such as the Solow growth 
model, endogenous growth theory, and new economic geography theory. However, empirical 
studies on the relationship between inequality and economic growth have produced conflicting 
findings. The findings indicate that the panel regression model, specifically the FEM model, 
examined the relationship between regional inequality and unemployment in Indonesia. The 
FEM model revealed that the ETI variable had a positive and statistically significant impact on 

Table 8. Model VII. Panel regression results

Independent Variable

Dependent Variable: UNR

CEM FEM REM
C −2.299890 6.884329 4.345152

LOG(GDRP) 0.647776*** −0.127162 0.087086

R-Squared 0.132745 0.772419 0.001176

Adjusted R-Squared 0.130267 0.749590 −0.001678

F-Statistic 53.57202 33.83436 0.412085

Source: Estimation Results of Model VII Panel Regression. 
Notes: (***) Significant at = 1%; (**) Significant at = 5%; (*) Significant at = 10%. 

Table 9. Model VIII. Panel regression results

Independent Variable

Dependent Variable: UNR

CEM FEM REM
C 2.141593 15.57817 13.94708

ETI 0.335324*** 0.172853*** 0.215588***

HDI −0.047871 −0.263458*** −0.239415***

LOG(GRDP) 0.498465*** 0.646610*** 0.637354***

R-Squared 0.214632 0.818607 0.186117

Adjusted R-Squared 0.207862 0.799151 0.179101

F-Statistic 31.70153 42.07600 26.52661

Source: Estimation Results of Model VIII Panel Regression. 
Notes: ***) Significant at = 1%; **) Significant at = 5%; *) Significant at = 10%. 
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the unemployment variable, while the human capital variable had a negative and significant effect 
on the UNR variable. Additionally, the economic growth variable had a positive and statistically 
significant influence on the UNR variable.

5. Conclusion
Based on the estimation results using the panel regression model, several conclusions can be 
drawn. Firstly, the ETI variable has a positive and significant effect on the LOG (GRDP) variable, 
indicating that higher regional inequality between provinces in Indonesia leads to higher economic 
growth between provinces. Secondly, the HDI variable has a positive and significant effect on the 
LOG (GRDP) variable, meaning that higher human capital among provinces in Indonesia is asso-
ciated with higher growth rates between provinces. Thirdly, the UNR variable has a positive and 
significant effect on the LOG (GRDP) variable, showing that higher unemployment rates between 
provinces in Indonesia are linked to higher growth rates between provinces. Lastly, the ETI variable 
has a positive and significant effect on the UNR variable, indicating that higher regional inequality 
between provinces in Indonesia is associated with higher unemployment rates between provinces.

The findings reveal that the HDI variable has a negative and statistically significant impact on the 
UNR variable. This implies that higher human capital among the provinces in Indonesia leads to lower 
unemployment rates among them. On the other hand, the variable LOG (GRDP) has a positive and 
significant effect on the UNR variable, indicating that higher economic growth rates among the 
provinces in Indonesia are associated with higher unemployment rates among them.

Based on the obtained results, several policy suggestions can be formulated. Firstly, efforts 
should be made to enhance human capital and reduce unemployment by facilitating access to 
resources, especially in the domains of education and skill development. Secondly, promoting 
economic growth and addressing regional inequalities between provinces can foster overall eco-
nomic progress. Implementing skill training programs and creating new job opportunities would be 
essential to mitigate unemployment rates.

However, certain limitations should be acknowledged concerning this research. The utilization of 
data within a specific timeframe may restrict the generalization of findings to other periods. 
Additionally, other influential factors like infrastructure and government policies were not incorpo-
rated in the analysis, which could impact economic growth and unemployment rates. Furthermore, 
this model cannot determine causation, making it challenging to ascertain whether the examined 
variables are causing negative changes in each other. For future studies, it is recommended to explore 
additional factors that might influence economic growth and unemployment rates. Expanding the 
analysis timeframe could provide insights into the evolving patterns of economic growth and unem-
ployment rates over time. Lastly, conducting more detailed sector-specific analyses might reveal 
which sectors have the most significant influence on economic growth and unemployment rates.
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