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Introduction 

Gender inequality remains one of the most persistent socio-economic challenges across the 
world. Despite considerable progress in education, healthcare, political participation, and labor 
market inclusion, substantial disparities between men and women continue to exist in many 
countries, particularly in developing economies [1]. Women often experience unequal access to 
education, employment opportunities, financial services, leadership positions, and economic 
resources [2]. Global development reports consistently show the existence of gender gaps in 
wages, labor force participation, political representation, and access to productive assets. These 
disparities not only represent a social and human rights issue but also create structural 
inefficiencies that may hinder economic performance [3]. As a result, gender equality has 
increasingly become an important component of sustainable development agendas and 
inclusive economic growth strategies across the world. 

In Indonesia, gender inequality remains an important development issue despite continuous 
improvements in human development indicators over recent decades. Although women’s 
access to education has improved significantly, disparities are still visible in labor force 
participation, wage levels, employment quality, and representation in strategic economic sectors 
[4]. Women are more likely to work in informal sectors with lower income and weaker social 
protection [5], while cultural and social norms in several regions continue to limit women’s 
economic participation [6]. At the same time, Indonesia continues to pursue higher and more 
inclusive economic growth to support national development goals [7]. Although the national 
Gender Inequality Index (GII) has gradually declined from 0.499 in 2018 to 0.402 in 2025 [8], 
indicating improvements in gender equality, the persistence of gender disparities suggests that 
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Abstract 

This study examines the impact of gender inequality on economic growth in Aceh Province, Indonesia, 
where persistent gender disparities may hinder regional economic performance by limiting human 
capital development and economic participation. Despite increasing attention to gender issues in 
Indonesia, empirical evidence for Aceh remains limited. Using panel data from 23 districts/cities in 
Aceh Province during 2018-2025, this study employs a random effects model to analyze the effect of 
the Gender Inequality Index on economic growth. The analysis also incorporates control variables, 
including the open unemployment rate, labor force participation rate, and human development index. 
The empirical findings reveal that gender inequality has a negative and statistically significant effect 
on economic growth in Aceh, indicating that higher levels of gender inequality tend to reduce regional 
economic performance. These findings imply that reducing gender inequality is essential for achieving 
sustainable and inclusive economic growth. Therefore, policymakers should strengthen gender-
inclusive development policies, expand women’s access to education and employment opportunities, 
and encourage greater female participation in economic activities to support long-term regional 
development. 
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gender inequality remains a significant challenge that may affect economic development 
outcomes across regions. 

The issue of gender inequality is particularly relevant in Aceh Province, which possesses unique 
socio-cultural, institutional, and economic characteristics compared to other provinces in 
Indonesia. As a region with special autonomous status and the formal implementation of Islamic 
law, Aceh presents a distinctive institutional and cultural environment that may shape gender 
roles, labor market participation, and access to economic opportunities differently from other 
regions in the country [9]. Although Aceh has experienced economic recovery and development 
following the post-conflict and post-tsunami periods, gender disparities remain visible in 
several socio-economic indicators. Women in Aceh still face challenges related to labor market 
participation, economic empowerment, access to productive resources, and representation in 
formal economic activities [10]. In several districts and cities, traditional social norms and 
economic limitations may further restrict women’s opportunities to participate fully in economic 
development [11]. At the same time, Aceh continues to face challenges in improving regional 
economic growth and reducing socio-economic disparities across regions [12]. These conditions 
indicate that gender inequality may become an important factor influencing regional economic 
performance in Aceh. 

 

Figure 1. Gender Inequality Index in Aceh Province Period 2018-2025 [13]. 
Note: The index ranges from 0 to 1 where higher values indicate greater gender inequality and lower values 
indicate lower gender inequality. 

Figure 1 shows that the Gender Inequality Index (GII) in Aceh Province generally exhibited a 
declining trend during the 2018-2025 period, decreasing from 0.503 in 2018 to 0.459 in 2025. 
This trend indicates gradual improvements in gender equality over time. However, despite the 
decline, the level of gender inequality in Aceh remains relatively high, as the index consistently 
stayed close to 0.5 throughout the observation period. Compared to the national trend, Aceh 
recorded higher GII values in most years, with the gap widening in recent periods as Indonesia’s 
GII declined more rapidly from 0.499 in 2018 to 0.402 in 2025. This condition suggests that 
disparities between men and women in areas such as economic participation, access to 
opportunities, and human development still persist and may be more pronounced in Aceh than 
at the national level, as highlighted by Adnan [10] and Ocktaviana & Kamaruzzaman [11]. The 
persistence of relatively high gender inequality indicates that economic development in Aceh 
has not yet been fully accompanied by inclusive gender-based development outcomes. 
Consequently, gender inequality continues to represent an important socio-economic problem 
that may hinder regional economic performance and limit the optimization of human resources 
in supporting sustainable economic growth. 

From a theoretical perspective, gender inequality is closely related to economic growth through 
several economic mechanisms. Human capital theory explains that unequal access to education 
and health services between men and women reduces the quality and productivity of human 
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resources, thereby constraining economic performance [14]. Similarly, endogenous growth 
theory emphasizes that long-term economic growth is highly dependent on the accumulation of 
knowledge, innovation, and human capital, all of which may be weakened when women are 
excluded from productive economic activities [15]. Gender inequality can also reduce labor 
market efficiency by limiting women’s participation in employment, entrepreneurship, and 
decision-making processes [16]. In addition, unequal opportunities between men and women 
may lower household welfare and reduce investments in children’s education and health, 
thereby perpetuating poverty and limiting long-term economic development [17]. Therefore, 
economies that fail to utilize the productive potential of women efficiently may experience lower 
economic growth compared to more gender-inclusive economies. 

Previous empirical studies have widely examined the relationship between gender inequality 
and economic growth in various countries and regions. Numerous studies as reviewed in review 
paper by Santos Silva & Klasen [18] have found that higher gender inequality tends to reduce 
economic growth by weakening human capital accumulation, lowering labor productivity, and 
reducing economic efficiency. Research conducted by Altuzarra et al. [1] in developing 
economies generally shows that improvements in women’s education, labor participation, and 
economic inclusion contribute positively to economic performance. Several studies in Indonesia 
have also highlighted the importance of gender equality in supporting regional development, as 
demonstrated by Cameron [19] and Wibawa et al. [20], as well as in reducing poverty, as 
evidenced by Rohmatilah [21]. These empirical findings strengthen the theoretical argument 
that gender inequality is not only a social issue but also an economic issue with significant 
implications for development outcomes. 

However, despite the important relationship between gender inequality and economic growth, 
empirical studies specifically examining the effect of gender inequality on regional economic 
growth in Aceh Province remain very limited. Most previous studies in Indonesia, such as those 
by Cameron [19], Rohmatilah [21], and Wibawa et al. [20], primarily focus on the national level 
or broader regional contexts without specifically analyzing district and city conditions in Aceh. 
Meanwhile, studies conducted in Aceh, including Pandiangan et al. [22] and Nailufar et al. [23] 
mainly examine the relationship between gender inequality and poverty, whereas Hasni [24] 
focuses on gender inequality in the context of sex education and adolescent development 
supervision. Therefore, previous studies have not specifically investigated the effect of gender 
inequality on economic growth across districts and cities in Aceh using recent regional panel 
data. 

Accordingly, the research gap of this study lies in the limited regional-level empirical evidence 
regarding the relationship between gender inequality and economic growth in Aceh Province. 
To address this gap, this study analyzes the effect of gender inequality on economic growth 
across 23 districts/cities in Aceh during the 2018-2025 period using a random effects panel 
data model. This study contributes to the literature by providing district/city level evidence and 
by incorporating labor market and human development indicators as control variables, namely 
the open unemployment rate, labor force participation rate, and human development index, to 
provide a more comprehensive explanation of regional economic growth in Aceh. Furthermore, 
the findings are expected to provide policy implications for local governments in formulating 
more inclusive development strategies that strengthen gender equality and support sustainable 
regional economic growth. 

Materials and Methods 

Data and Variable 

The study uses data from 23 districts/cities in Aceh Province, Indonesia, from 2018 to 2025, 
resulting in a total of 184 observations. The study period is determined by the availability and 
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consistency of district/city-level data for all variables included in the analysis. The dependent 
variable is gross regional domestic product (PDRB) per capita, measured in rupiah. The main 
independent variable is the Gender Inequality Index (IKG), measured on a scale from 0 to 1. The 
control variables include the Open Unemployment Rate (TPT), measured in percent, which is 
included to capture labor market conditions and potential inefficiencies in resource utilization; 
the Labor Force Participation Rate (TPAK), also measured in percent, which reflects the extent 
of labor utilization in economic activities; and the Human Development Index (IPM), measured 
on a scale from 0 to 100, which serves as a proxy for human capital development through 
improvements in education, health, and living standards. These variables are incorporated to 
account for key socioeconomic factors that may influence regional economic growth beyond 
gender inequality. All data are sourced from the Statistics of Aceh Province (BPS Aceh) [13]. 
Table 1 provides detailed information on the variables employed in this study. 

Table 1. Operational definition of variable. 

Variable Symbol Units Source 
Gross Regional Domestic Product per 
Capita (dependent) 

PDRB Rupiah [13] 

Gender Inequality Index (independent) IKG Scale from 0 to 1 [13] 
Open Unemployment Rate TPT Percent [13] 
Labor Force Participation Rate TPAK Percent [13] 
Human Development Index IPM Scale from 0 to 100 [13] 

Model and Method 

The econometric model of this study is as follows: 

𝑃𝐷𝑅𝐵𝑖𝑡 = 𝛽0 + 𝛽1𝐼𝐾𝐺𝑖𝑡 + 𝛽2𝑇𝑃𝑇𝑖𝑡 + 𝛽3𝑇𝑃𝐴𝐾𝑖𝑡 + 𝛽4𝐼𝑃𝑀𝑖𝑡 + 𝜀𝑖𝑡  

Where PDRB is the gross regional domestic product per capita, IKG is the gender inequality 
index, TPT is the open unemployment rate, TPAK is the labor force participation rate, IPM  is the 
human development index, i is the districts/cities, t is the time period, β0 is the constant, β1 to 
β4 are the coefficients, and ε is the error term. 

This study employs panel data regression analysis which combines cross-sectional data and 
time-series data simultaneously, allowing the analysis to capture both interregional differences 
and changes over time. The use of panel data regression provides several advantages, including 
increasing the number of observations and improving estimation efficiency, and controlling for 
unobserved heterogeneity among cross-sectional units [25]. To obtain elasticity interpretations 
and reduce heteroscedasticity problems, PDRB, IKG, and IPM are transformed into natural 
logarithm form. 

Preliminary Tests 

To determine the most appropriate estimation model, several specification tests are conducted 
as a preliminary step. The panel data estimation process involves three alternative approaches: 
the Common Effect Model (CEM), Fixed Effect Model (FEM), and Random Effect Model (REM) 
[26,27]. The Chow test is first employed to compare the CEM and FEM. Subsequently, the 
Hausman test is used to select between the FEM and REM. Finally, the Lagrange Multiplier (LM) 
test is conducted to compare the CEM and REM. Based on the results of these tests, the REM is 
selected as the most appropriate estimation approach for this study. The main estimation results 
are obtained using the REM without random period effects, while a robustness check is 
performed using the REM with random period effects to verify the consistency and stability of 
the findings. 

In addition, the study only conducts a multicollinearity test as the classical assumption test in 
panel data analysis. The multicollinearity test is performed using the correlation matrix among 
independent variables to ensure that the explanatory variables do not exhibit strong linear 
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relationships. The study does not conduct a normality test because the total number of 
observations reaches 184, which is considered sufficiently large under the Central Limit 
Theorem assumption, implying that the sampling distribution of the estimators tends to 
approach normality. Furthermore, a heteroscedasticity test is not conducted because the model 
selection tests indicate that the REM is the most appropriate estimation approach, where the 
Generalized Least Squares (GLS) estimation procedure in REM is generally able to 
accommodate heteroscedasticity problems. Similarly, a serial correlation test is not performed 
because autocorrelation is primarily associated with pure time-series data, whereas this study 
employs panel data with dominant cross-sectional characteristics across districts and cities. 

Results and Discussion 

Model Selection 

The model selection procedure in panel data regression involves three sequential specification 
tests, namely the Chow test, Hausman test, and Lagrange Multiplier (LM) test. Based on the 
results presented in Tables 2-4, the appropriate panel data estimation model can be determined 
systematically. 

The Chow test is conducted to compare the Common Effect Model (CEM) and the Fixed Effect 
Model (FEM). As shown in Table 2, the probability value of the Cross-section F test is 0.0000, 
which is lower than the 5% significance level. Therefore, the null hypothesis that the CEM is 
appropriate is rejected. This finding indicates that there are significant individual effects across 
cross-sectional units, implying that the FEM is preferable to the CEM. 

Table 2. Chow test. 

Test Effect Test Statistic   Prob.  
Chow Cross-section F 350.58 0.0000 
 Cross-section Chi-square 720.27 0.0000 

After determining that the FEM is superior to the CEM, the Hausman test is employed to choose 
between the FEM and the Random Effect Model (REM). Table 3 shows that the probability value 
of the Hausman test is 0.0749, which is greater than 0.05. Consequently, the null hypothesis 
cannot be rejected, indicating that the REM is more appropriate than the FEM. 

Table 3. Hausman test. 

Test Test Summary Chi-Sq. Statistic Prob.  
Hausman Cross-section random 8.5012 0.0749 

The Lagrange Multiplier (LM) test is then used to compare the CEM and the REM. Based on 
Table 4, the probability value for the cross-section LM statistic is 0.0000, which is below the 
5% significance level. Hence, the null hypothesis of no random effects is rejected. This finding 
confirms that the REM is superior to the CEM because significant random variations exist across 
cross-sectional units. 

Table 4. Lagrange Multiplier test. 

Test 
Cross-section Time Both 
Stat. Prob. Stat. Prob. Stat. Prob. 

Lagrange Multiplier 549.74 0.0000 0.0381 0.8453 549.77 0.0000 

Overall, the results of the three specification tests consistently indicate that the REM is the most 
appropriate estimation model for this study. The Chow test rejects the CEM in favor of FEM, the 
Hausman test favors REM over FEM, and the LM test further confirms that REM is preferable to 
the CEM. Therefore, the REM is selected as the best model for the panel data regression 
analysis. 
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Multicollinearity Test 

Table 5 presents the correlation matrix among the independent variables used in the regression 
model to examine the presence of multicollinearity. The results show that all correlation 
coefficients among variables are below the threshold of 0.70, indicating that the relationships 
are relatively weak to moderate. The highest correlation is found between TPT and TPAK with 
a coefficient of -0.6047, followed by the correlation between IKG and IPM of -0.5635, both of 
which remain below the critical level for multicollinearity concerns. The remaining correlation 
values are also relatively low. Therefore, it can be concluded that multicollinearity is not present 
in the regression model. 

Table 5. Independent variable correlation. 

Independent Variable IKG TPT TPAK IPM 
IKG 1    
TPT -0.0812 1   
TPAK 0.1058 -0.6047 1  
IPM -0.5635 0.2061 0.0151 1 

Panel Data Regression 

Table 6 presents the results of the panel data regression analysis using the Random Effect 
Model. The estimation results indicate that IKG has a negative and statistically significant effect 
on PDRB. Since both IKG and PDRB are transformed into natural logarithm form, the coefficient 
can be interpreted as an elasticity. The coefficient value of -0.0626 with a probability value of 
0.0014 indicates significance at the 1% level. This implies that a 1% increase in IKG leads to a 
0.0626% decrease in PDRB, ceteris paribus. The negative relationship suggests that higher 
gender inequality reduces regional economic output. In economic terms, greater disparities 
between men and women may weaken labor productivity, limit human capital accumulation, 
and reduce the efficiency of resource allocation, thereby constraining regional economic growth. 

Regarding the control variables, TPT has a negative coefficient of -0.0069 and is weakly 
statistically significant at the 10% level, indicating that higher unemployment tends to reduce 
PDRB. TPAK has a positive coefficient of 0.0010 but is statistically insignificant, suggesting that 
labor force participation does not significantly influence PDRB during the observed period. 
Meanwhile, IPM has a positive and highly significant coefficient of 1.2246 at the 1% significance 
level, implying that improvements in human development substantially increase regional 
economic output. The constant term is also positive and statistically significant. Furthermore, 
the R-squared value of 0.5021 indicates that approximately 50.21% of the variation in PDRB 
can be explained by the independent variables included in the model, while the remaining 
49.79% is explained by other factors outside the model. In addition, the Prob(F-statistic) value 
of 0.0000 confirms that all independent variables jointly have a statistically significant effect on 
PDRB, indicating that the overall regression model is statistically reliable. 

Table 6. Panel data regression with Random Effect Model. 

Variable Coefficient Std. Error t-Statistic Prob.   
IKG -0.0626 0.0193 -3.2429 0.0014 
TPT -0.0069 0.0041 -1.6710 0.0965 
TPAK 0.0010 0.0013 0.7889 0.4312 
IPM 1.2246 0.1300 9.4185 0.0000 
C 4.7383 0.5479 8.6477 0.0000 
R-squared 0.5021    
Adjusted R-squared 0.4909    
F-statistic 45.122    
Prob(F-statistic) 0.0000    
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Robustness Check 

Table 7 presents the robustness check results using the REM with Random Period Effects 
specification. The findings remain generally consistent with the main regression results shown 
in Table 6, particularly for the main independent variable, IKG. The coefficient of IKG remains 
negative and statistically significant at the 1% level, with a coefficient value of -0.0593 and a 
probability value of 0.0019. The coefficient indicates that a 1% increase in IKG reduces PDRB 
by approximately 0.0593%, ceteris paribus. The consistency in both the sign and significance of 
IKG across model specifications indicates that the negative effect of gender inequality on 
regional economic output is robust. 

Meanwhile, TPT and TPAK remain statistically insignificant, while IPM continues to show a 
positive and highly significant effect on PDRB. The Prob(F-statistic) value of 0.0000 further 
confirms that the overall model is statistically significant. Therefore, the robustness test 
strengthens the reliability of the main findings and suggests that the estimated relationship 
between gender inequality and economic growth is stable across different Random Effects 
specifications. 

Table 7. Random Effects Model with Random Period Effects specification. 

Variable Coefficient Std. Error t-Statistic Prob.   
IKG -0.0593 0.0188 -3.1520 0.0019 
TPT -0.0051 0.0040 -1.2760 0.2036 
TPAK 0.0014 0.0012 1.1368 0.2571 
IPM 1.1554 0.1572 7.3482 0.0000 
C 5.0007 0.6684 7.4811 0.0000 
R-squared 0.3642    
Adjusted R-squared 0.3500    
F-statistic 25.635    
Prob(F-statistic) 0.0000    

Discussion 

The findings of this study indicate that gender inequality negatively affects economic growth in 
Aceh Province. This result suggests that disparities between men and women are not only a 
social issue but also an economic constraint that may reduce regional productivity and 
development performance. Higher levels of gender inequality can limit women’s access to 
education, employment opportunities, health services, and economic resources [2], thereby 
reducing the overall quality and utilization of human capital within the region. As a consequence, 
the economy may operate below its productive potential due to the underutilization of a 
significant portion of the population. 

From a development economics perspective, the findings support the argument by Bowlus & 
Robinson [14] that gender equality contributes to economic growth through improvements in 
labor productivity, human capital accumulation, and resource allocation efficiency. When 
women face barriers in participating in economic activities, the labor market becomes less 
efficient because talent and productive capacity are not allocated optimally. Over time, this 
condition may weaken regional competitiveness and reduce the sustainability of economic 
growth. Therefore, reducing gender inequality may generate broader economic benefits beyond 
social welfare improvements, particularly in developing regions where human capital remains a 
key driver of growth. 

The findings of this study are also consistent with several previous studies that emphasize the 
importance of gender equality in supporting economic and regional development. Studies by 
Cameron [19], Rohmatilah [21], and Wibawa et al. [20] similarly found that greater gender 
equality contributes positively to development outcomes through increased economic 
participation, improved human capital quality, and more inclusive growth patterns. The 
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consistency between the present findings and previous empirical evidence indicates that gender 
inequality remains a significant structural issue that may hinder economic progress, particularly 
in developing regions. 

The negative relationship between gender inequality and economic growth may also reflect 
structural conditions in Aceh. Although economic development has continued in recent years, 
women in some areas may still experience limited participation in formal employment, lower 
economic empowerment, and unequal access to productive opportunities [10]. These conditions 
can reduce household income generation and limit the contribution of women to regional 
economic activities. In addition, unequal educational and employment opportunities may restrict 
the development of skilled labor, which is essential for supporting long-term economic 
transformation and productivity growth [11]. 

The findings regarding the Human Development Index (HDI) show that HDI has a positive and 
significant effect on economic growth, further strengthening the importance of human capital in 
promoting regional economic performance. Improvements in education, health, and living 
standards appear to contribute positively to economic activity and productivity. This result is 
consistent with the view that human development enhances labor quality and productivity, 
which subsequently supports economic expansion [28,29]. In contrast, the insignificant effect of 
unemployment and labor force participation may indicate that the quantity of labor alone is 
insufficient to stimulate growth without corresponding improvements in labor quality, 
employment opportunities, and productive capacity. 

Furthermore, the consistency of the results across different model specifications indicates that 
the negative effect of gender inequality on economic growth is relatively stable. This suggests 
that gender inequality constitutes a persistent structural issue rather than a temporary economic 
phenomenon. Consequently, policies aimed at reducing gender disparities should be considered 
an integral component of regional development strategy. Expanding women’s access to 
education, vocational training, healthcare, and formal employment opportunities may help 
improve economic productivity and support more inclusive economic growth in Aceh Province. 

Conclusions 

The study finds that gender inequality represents a significant constraint on regional economic 
growth in Aceh. Higher disparities between men and women tend to reduce regional economic 
performance, suggesting that unequal access to education, employment opportunities, 
economic participation, and social empowerment can limit the productive potential of the 
economy. The findings also highlight the important role of human development in promoting 
economic growth, indicating that improvements in education, health, and living standards 
contribute positively to regional economic performance. Furthermore, the robustness analysis 
confirms that the negative relationship between gender inequality and economic growth 
remains consistent across alternative model specifications. Overall, this study contributes to the 
literature by providing district-level panel evidence from Aceh, a province with distinctive socio-
cultural and institutional characteristics, and demonstrates that reducing gender inequality is 
not only a social objective but also an important strategy for achieving sustainable and inclusive 
economic growth. 

Based on these findings, the Aceh provincial government should prioritize policies aimed at 
reducing gender inequality by expanding women’s access to education, employment 
opportunities, and economic resources. Since gender inequality is found to negatively affect 
economic growth, local governments should strengthen vocational training programs, 
entrepreneurship assistance, and financial inclusion initiatives targeted at women, particularly 
in districts where female economic participation remains relatively low. The government should 
also expand scholarship programs for girls, reduce female school dropout rates, and improve 
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maternal and reproductive health services to strengthen women’s human capital. Given the 
positive contribution of human development to economic growth, increasing investment in 
education and healthcare infrastructure, especially in less-developed districts, should become a 
policy priority. In addition, policymakers should promote gender-inclusive labor market policies 
by providing incentives for businesses and MSMEs that recruit, retain, and develop female 
workers. Integrating gender-responsive planning into regional development strategies and 
strengthening the monitoring of gender inequality indicators across districts can further support 
inclusive and sustainable economic growth. These policy recommendations may also be 
relevant for other regions that continue to face persistent gender disparities and seek to promote 
economic growth through more inclusive development strategies. 

This study has several limitations that provide opportunities for future research. First, the 
analysis is limited to districts and cities within Aceh Province, which may restrict the 
generalizability of the findings to other regions. Second, the study employs a static panel data 
approach that may not fully capture the long-run dynamics of the relationship between gender 
inequality and economic growth. Third, the model includes only a limited set of control variables 
due to data availability constraints. Therefore, future research is encouraged to utilize broader 
panel data covering all provinces in Indonesia, apply alternative estimation techniques such as 
Fully Modified Ordinary Least Squares (FMOLS), or Quantile Regression to examine 
heterogeneous effects across regions, and incorporate additional variables such as investment, 
government expenditure, poverty, income inequality, and financial inclusion to provide a more 
comprehensive understanding of the relationship between gender inequality and economic 
growth. 
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