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Abstract

This study analyzes the impact of the Human Development Index (HDI), Gender
Development Index (GDI), and unemployment rate on economic growth in Sumatra
Barat from 2010 to 2022. Economic growth, measured by Gross Regional Domestic
Product (GRDP) per capita, reflects regional welfare. It is essential to understand the
factors influencing it, particularly the quality of human resources and employment
opportunities. According to data from BPS, economic growth in Sumatera Barat
remains low compared to other provinces on the island of Sumatra. This study employs
a dynamic panel data model using the Generalized Method of Moments (GMM)
approach to address potential endogeneity issues arising from the reciprocal relationship
between independent variables and economic growth. The findings indicate that HDI
has a positive and significant effect on economic growth, suggesting that improvements
in education, healthcare, and living standards contribute to economic expansion in
Sumatera Barat. Similarly, GDI has a significant positive effect, highlighting the crucial
role of gender equality in human development and driving economic growth. In
contrast, the unemployment rate has a negative and significant impact, demonstrating
that high unemployment hinders regional economic progress.

Keywords: Gender Development Index, GRDP per capita, GMM, Human Development
Index, Unemployment rate
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INTRODUCTION

Economic growth is not solely about increasing production; it also involves
enhancing people's quality of life through higher per capita income and overall welfare.
Sustained growth is essential for long-term prosperity, enabling nations to address social
challenges, invest in future generations, and strengthen their global competitiveness.
Real GDP per capita, which accounts for inflation and population growth, serves as a
key indicator of a country's welfare.

Sumatera Barat is one of the provinces in Indonesia with a relatively low GRDP
per capita. Economic growth in the region has generally followed an upward trend,
reflecting broader national patterns. However, disparities persist when compared to the
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national average.

According to data from the Badan Pusat Statistik (BPS) presented in Figure 1,
both Indonesia's GDP and Sumatera Barat's GRDP have shown a consistent increase
over time, with the exception of a decline in 2020 due to the economic downturn caused
by the COVID-19 pandemic. This setback affected multiple sectors, leading to slowed
economic activity and job losses.

Despite this overall growth trend, the gap between Indonesia’s GDP per capita
and Sumatera Barat’s GRDP per capita remains substantial, averaging IDR 8,530
thousand. This disparity highlights structural economic differences between the region
and the national economy, underscoring the need for targeted policies to enhance local
economic productivity and reduce regional income inequality.
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Figure 1. GDP per capita of Sumatera Barat and Indonesia, 2010-2022 (IDR thousand)

Sumatera Barat possesses significant economic potential, particularly in
agriculture, fisheries, and tourism. Key exports such as palm oil, coffee, and fish offer
strong opportunities in international markets, while the tourism sector continues to
expand, attracting both domestic and international visitors (Adiprayoga & Samiaji,
2021; Harist et al., 2018; Nesti et al. 2020; Zefnihan & Alhadi, 2018). However, to fully
capitalize on this economic potential, it is essential to enhance the quality of human
resources in the region.

Human capital is a critical factor influencing economic growth (Munir & Arshad,
2018; Teixeira & Queirds, 2016). Increasing West Sumatra’s GRDP per capita requires
several key factors to be considered. The primary drivers of economic growth include
human resources, natural resources, capital, socio-cultural development, and
technological advancements. Economic growth is more effective when accompanied by
improvements in the quality of human resources.

Human capital encompasses the knowledge, skills, abilities, ideas, and health that
contribute to an economy's productive capacity. Enhancing these components can lead
to higher productivity, adaptability, and creativity, fostering long-term economic growth
(Goffe & Monusova, 2017; Goldin, 2024; Jibir et al., 2023; Kholifaturrohnmah et al.,
2022; Kuznetsova & Skvortsova, 2022). Consequently, countries can invest in human
resource development to strengthen human capital. The success of human development
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is measured using the Human Development Index (HDI). In 2022, Sumatera Barat's
HDI exceeded the national average, ranking third out of ten provinces in Sumatra.

While HDI provides a broad measure of human development, it does not account
for disparities between men and women in accessing opportunities and resources
(Dwyer-Lindgren et al., 2024; Foster et al., 2005). A high HDI does not necessarily
indicate gender equality in development outcomes. Addressing gender disparities is
crucial, as inclusive human development ensures that both men and women can fully
contribute to and benefit from economic progress.

Recognizing the importance of gender equity, the United Nations Development
Programme (UNDP) introduced the Gender Inequality Index (GII) in the Human
Development Report 2010 to quantify the loss of achievement due to gender disparities
in three key dimensions: reproductive health, empowerment, and employment (UNDP,
2010). To further refine gender-related assessments, the Gender Development Index
(GDI) was introduced to track progress by measuring differences in human
development outcomes between men and women. In the case of Sumatera Barat, the
GDI has consistently remained above the national average (BPS, 2024b), suggesting a
relatively balanced contribution of men and women to overall human development.

In 2022, Sumatera Barat's total population reached 5.6 million, with 2.79 million
women and 2.84 million men (BPS, 2023a). The percentage of higher education
graduates in Sumatera Barat was 13.02%, with 10.06% being men and 15.94% women
(BPS, 2022). Education plays a crucial role in improving both economic and social
well-being and is essential for reducing disparities, achieving equality, and fostering
prosperity (Roza & Satrianto, 2021).

Meanwhile, in Sumatera Barat, the male labor force participation rate was
82.58%, while the female labor force participation rate was 56.28%. This suggests that
approximately 43.72% of women in the region primarily fulfill household roles (BPS,
2022). Interestingly, despite a higher percentage of women completing higher
education, men have a significantly higher labor force participation rate. This
discrepancy suggests that women face barriers in accessing economic opportunities,
particularly in the labor market. The Minister of Women's and Children's Empowerment
has noted that such challenges hinder women's full participation in various economic
sectors.

This gender gap in labor force participation raises important questions about the
broader relationship between human capital development, gender equality, and
economic growth. Many studies have highlighted the importance of human capital
development in driving economic growth (Purwaningsih et al., 2023; Schlossarek et al.,
2016; Zhang & Danish, 2019). Similarly, numerous studies have examined the impact
of gender equality and inequality on economic growth (Girén & Kazemikhasragh, 2022;
Karoui & Feki, 2018; Mirziyoyeva & Salahodjaev, 2023; Mitra et al., 2015).

Unlike previous research, which tends to analyze human capital and gender
separately, this study integrates both indicators—the Human Development Index (HDI)
and the Gender Development Index (GDI)—to provide a comprehensive perspective on
how human capital quality and gender equality simultaneously influence economic
growth. This dual-index approach enables a more in-depth analysis of the contributions
of each aspect, as well as their interactions, in driving regional economic progress.

The findings of this study are expected to serve as a foundation for policymakers
in formulating development strategies that not only prioritize economic growth but also
emphasize human capital enhancement and gender empowerment as key pillars for
achieving sustainable prosperity.
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METHODS

This study employs a quantitative research methodology by examining the
relationships between variables measured through research instruments and analyzed
using numerical data. The study focuses on 19 regencies and cities in Sumatera Barat
over the period 2010-2022 to capture the dynamics of economic growth and
fluctuations within the province.

The dependent variable in this study is Gross Regional Domestic Product (GRDP)
per capita. The independent variables used in this study include the Human
Development Index (HDI), the Gender Development Index (GDI), and the open
unemployment rate. The data are sourced from Statistics Indonesia and the West
Sumatra Provincial Statistics Agency (BPS, 2022; BPS 2023a; BPS 2023b; BPS 2023c;
BPS 2024a; BPS 2024b; BPS 2024c; BPS 2024d).

This study applies a dynamic panel data model using the Generalized Method of
Moments (GMM) approach to address endogeneity issues that may arise due to the
reciprocal relationship between the independent variables and economic growth. Many
economic variables are dynamic, meaning that their values are influenced by other
variables as well as by their past values (Arellano & Bond, 1991). Two common
estimation procedures in dynamic panel data analysis are First-Difference GMM (FD-
GMM) and System GMM (SYS-GMM). SYS-GMM is used when FD-GMM estimation
results are not valid. In this study, SYS-GMM is selected because it proves to be more
efficient in the GMM test, particularly in addressing the issue of weak instruments when
the dependent variable exhibits high persistence. Additionally, SYS-GMM allows for
more accurate estimation by preserving information from variables in levels and
reducing bias in small samples.

The GMM regression panel equation model is as follows:

LogGRDPCj; = LogGRDPC; .1 + f1LogHDI; + p2LogGDI +p3LogUnempi + €it

Where Y1 is GRDP per capita; LogGRDPC;.; is GRDP per capita in the previous
period, LogHDI;; is the human development index; LogGDI;; is the gender development
index; LogUnempj; is the open unemployment rate; e;; is residuals.

Residual analysis in regression reveals the presence of outliers, with some
observations exhibiting residuals significantly larger than the normal range, indicating
the influence of external shocks. The COVID-19 pandemic, for instance, caused
extreme economic disruptions, leading to unusual deviations from historical trends. If
not addressed, these extreme values could distort panel data regression analysis results
and lead to inaccurate interpretations of the relationships between variables.

To address this issue, researchers apply winsorization as a preferred method.
Unlike other approaches, winsorization preserves all data while reducing the impact of
outliers without eliminating crucial information, thereby enhancing the stability of
econometric estimates. According to Blaine (2018), winsorization moderates the
influence of outliers on the mean and variance, resulting in more robust estimators of
location and variability.

RESULTS AND DISCUSSION

A region's economic growth can be assessed using various indicators, one of
which is Gross Regional Domestic Product (GRDP) per capita. Table 1 presents
descriptive statistics based on 247 observations from 19 regencies and cities in
Sumatera Barat. The province's GRDP exhibited significant fluctuations between 2020
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and 2022, primarily due to the impact of the COVID-19 pandemic in 2020. During this
period, GRDP in districts and municipalities across Sumatera Barat declined as a result
of social restrictions and reduced economic activity.

Table 1 Descriptive statistic

Variable Mean Std.Dev Min Max
HDI 70.54 5.86 55.56 83.29
GDI 94.36 3.44 86.2 99.75
Unemployment 5.87 2.65 0.4 16.9
GRDP per capita 29,026 8,511 13,679 53,279

From Table 1, the descriptive statistical output indicates that the Human
Development Index (HDI) has a mean value of 70.54, with a standard deviation of 5.86.
The minimum HDI value recorded is 55.56, while the maximum is 83.29. The Gender
Development Index (GDI) has a mean value of 94.36, with a standard deviation of 3.44,
a minimum value of 86.20, and a maximum of 99.75.

The unemployment rate has a mean of 5.87, with a standard deviation of 2.65. The
minimum unemployment rate observed is 0.40, while the maximum reaches 16.90.
Meanwhile, GRDP per capita has an average value of 29,026, with a standard deviation
of 8,511. The minimum GRDP per capita recorded is 13,679, while the maximum value
is 53,279.

The first step in the Arellano-Bond Generalized Method of Moments (GMM)
dynamic panel estimation is to test the significance of the parameters simultaneously
using the First Difference GMM (FD-GMM) approach. Table 2 presents the results of
the model specification test to determine the most appropriate model.

Table 2 FDGMM regression.

Variable Coefficient Std.Error Z-value P-value
GRDPCt-1 0.538858 0.0013836 389.46 0.0000
HDI 1.035802 0.0445458 23.25 0.0000
GDI 8.256244 0.0598399 137.97 0.0000
Unemployment -0.2952817 0.0008002 -369.01 0.0000

To achieve a more accurate examination of the relationship between the
independent and dependent variables, researchers employ the System GMM (SYS-
GMM) approach. This method is used when FD-GMM results are found to be invalid,
as SYS-GMM offers improved estimation by addressing weak instrument problems and
enhancing efficiency (Table 3).

Table 3 SYSGMM regression

Variable Coefficient Std.Error Z-value P-value
GRDPCt-1 0.6049253 0.0006014 1005.86 0.0000
HDI 0.3141375 0.0225277 13.94 0.0000
GDI 7.735696 0.014526 532.54 0.0000
Unemployment -0.3071965 0.0003271 -939.12 0.0000

To assess the validity of the instrumental variables, researchers conduct the
Sargan test (Table 4). This test evaluates whether the number of instrumental variables
exceeds the number of estimated parameters (overidentifying restriction condition). The
model is considered valid if the probability value (J-statistic) is greater than 0.05.
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Table 4. Sargan test

FD-GMM Statistic Value P-Value SYS-GMM Statistic Value P-Value
18,99953 1,0000 18,99999 1,0000

As shown in Table 4, the probability values for both FD-GMM and SYS-GMM
are 1.0000, which is greater than 0.05. This indicates that the model is valid based on
the Sargan test results.

To ensure consistent estimation results, researchers perform the Arellano-Bond
autocorrelation test. This test examines the presence of serial correlation in the residuals
using AR(1) and AR(2) statistics (Table 5). A valid dynamic panel model should exhibit
first-order autocorrelation (AR(1)) due to the dependency of the current dependent
variable on its previous values. However, second-order autocorrelation (AR(2)) should
not be significant, as proper first-differencing should eliminate serial correlation beyond
the first lag. If AR(2) is significant, it suggests an unresolved serial correlation, which
can bias the estimation.

Table 5. Arrelano Bond test

FD-GMM Statistic Value  P-Value SYS-GMM Statistic Value  P-Value
AR (1) -0,08166 0,9349 -0,45835 0,6467
AR (2) -0,03781 0,9698 -0,18861 0,8504

As shown in Table 5, the probability values for AR(1) in both FD-GMM (0.9349)
and SYS-GMM (0.6467) exceed 0.05, indicating that first-order serial correlation is
present, as expected. More importantly, the probability values for AR(2) in FD-GMM
(0.9698) and SYS-GMM (0.8504) are also greater than 0.05, confirming the absence of
second-order serial correlation. This suggests that the model is correctly specified and
the estimation results are reliable.

In dynamic panel data regression, the model unbiasedness test is conducted by
comparing the coefficient values of the lagged dependent variable (L1). This test
evaluates whether the estimated coefficients meet the unbiasedness criteria by
comparing the First-Difference GMM (FD-GMM) and System GMM (SYS-GMM)
estimators with those from the Fixed Effects Model (FEM) and Pooled Least Squares
(PLS) model (Table 6). The FEM estimator tends to be biased downward, while the PLS
estimator is biased upward. A model is considered unbiased if its lagged dependent
variable coefficient falls between the FEM and PLS estimates.

Table 6. Unbiasedness test

.. Coefficient SYS- Coefficient .
Coefficient FD-GMM GMM FEM Coefficient PLS

0,538858 0,6049253 0,5737365 0,62361231

From Table 6, the FD-GMM coefficient of 0.538858 is not between the FEM
estimate of 0.5737365 and the PLS estimate of 0.62361231, as it is lower than both. In
contrast, the SYS-GMM coefficient of 0.6049253 falls between the FEM and PLS
values.

Since the SYS-GMM coefficient satisfies the unbiasedness criterion by being
positioned between the FEM and PLS estimates, the SYS-GMM model is the more
appropriate and unbiased estimator for this study. This further supports its selection as
the preferred method for analyzing the relationship between economic growth, human
development, and gender equality in Sumatera Barat.
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The best model is selected based on the results that meet the assumption test
criteria presented in Table 7.

Table 7 Dynamic Panel Data Model Selection.

Criteria FDGMM SYSGMM
Sargan Test Fulfilled Fulfilled
Arellano-Bond Test Fulfilled Fulfilled
Unbiasedness Test Not Fulfilled Fulfilled

Based on Table 7, the best model is the SYS-GMM model, as it meets all
assumption test criteria.
Based on the SYS-GMM approach, the estimated equation is as follows:

LogGRDP;; = 0,604925GRDP;.1 + 0,314138HDI;; + 7,735696GDl;; —0.3071965UNEMP;¢

An increase in GRDP in the previous period by 1,000 Rupiah leads to an increase
in economic growth by 0.604925 Rupiah. The coefficient for the Human Development
Index (HDI) is 0.314138, meaning that if the HDI increases by one index point,
economic growth rises by 0.314138%. The coefficient for the Gender Development
Index (GDI) is 7.735696, indicating that, on average, a one-unit increase in GDI leads to
a 7.735696% increase in economic growth. The unemployment rate has a coefficient of
-0.3071965, meaning that a one-percentage-point rise in unemployment leads to a
0.3071965% decline in economic growth.

The GDI coefficient is notably larger compared to other variables. Schultz (1999)
argues that GDI is often closely correlated with HDI, as both relate to access to
education, healthcare, and economic participation. This multicollinearity can cause the
GDI coefficient to appear larger in the model, as it captures much of the variation also
explained by HDI.

This study finds that the Human Development Index significantly influences
economic growth in Sumatera Barat, with a probability value of 0.0000. The regression
results indicate a positive impact of HDI on economic growth, with a coefficient of
0.314138, meaning that an increase of one index point in HDI leads to a 0.314138% rise
in economic growth. These findings align with Gulcemal (2020), who demonstrated that
HDI has a significant positive effect on economic growth and development in
developing countries. The results also support the argument by Eigbiremolen and
Anaduaka (2014) that human capital development plays a crucial role in long-term
economic growth. Their study emphasizes that investment in education is essential for
improving economic performance, and they recommend that governments and
policymakers make concerted efforts to enhance human capabilities through education
at all levels.

This study also finds that the Gender Development Index significantly affects
economic growth in Sumatera Barat, with a probability value of 0.0000. This
underscores the role of GDI in driving economic growth, as gender development
highlights how disparities between men and women impact economic and social
progress. The regression results show a positive coefficient of 7.735696, meaning that a
one-unit increase in GDI leads to a 7.735696% increase in economic growth. These
findings align with research by Bhowmik (2020), which examined the impact of GDI on
HDI and GRDP per capita, concluding that GDI has a significant and positive effect on
regional economic growth. Similarly, studies by Seguino and Were (2014) found that
gender equality stimulates economic growth, emphasizing that policymakers should
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assess the impact of macroeconomic policies on gender equality to ensure inclusive and
sustainable development.

The study also finds that unemployment significantly influences economic growth
in Sumatera Barat, with a probability value of 0.0014. The relationship between
unemployment and economic growth is complex, as strong economic growth generally
reduces unemployment, while high unemployment can hinder economic expansion. The
regression results show a negative coefficient of -0.3071965, meaning that a one-
percentage-point increase in the unemployment rate leads to a 0.3071965% decline in
economic growth. Interestingly, these findings contrast with research by Sadiku et al.
(2015), which suggested that changes in unemployment do not significantly affect
GRDP per capita. However, the results are consistent with studies by Rosoiu and
Rosoiu (2014), which confirmed that unemployment affects GRDP per capita, as
explained by Okun’s law.

These findings have important policy implications. Governments should invest in
education and healthcare to enhance human capital and reduce gender disparities in
economic participation. Local authorities can implement targeted strategies such as
skills-based job training programs, incentives for companies that employ more women,
and support for micro, small, and medium enterprises (MSMES) managed by vulnerable
groups. Additionally, policies aimed at reducing unemployment through investment in
productive sectors, such as the creative industry and tourism, can accelerate economic
growth and create more inclusive job opportunities.

CONCLUSION AND RECOMMENDATIONS

Conclusion

Based on the regression analysis using the SYS-GMM approach for data from
2010 to 2022, human capital development in Sumatera Barat, which consists of 19 cities
and districts, has a positive and significant impact on economic growth, as measured by
Gross Regional Domestic Product (GRDP) per capita. This study finds that the Human
Development Index (HDI) and Gender Development Index (GDI) both have a favorable
and significant influence on economic growth, highlighting the importance of
improving human resources and reducing gender disparities in development.
Strengthening these factors contributes to overall economic welfare and regional
prosperity.

Unemployment, on the other hand, has a negative impact on economic growth.
The decline in economic activity, particularly in the tourism sector, has led to
significant job losses. Many hotels, restaurants, and related businesses have been forced
to reduce their workforce due to the drop in tourism. Workers in the informal sector,
including small traders and day laborers, have also faced economic hardship due to
reduced economic activity. With limited access to stable employment and social safety
nets, many informal workers have lost their livelihoods, leading to a rise in
unemployment in Sumatera Barat.

The findings of this study are particularly important for Sumatera Barat, as they
provide evidence-based insights into how human and gender development influence
economic growth. Given the province's unique characteristics, including its matrilineal
system, reliance on micro, small, and medium enterprises (MSMEs), agriculture, and
tourism, as well as regional development disparities, these results are highly relevant for
shaping policies aimed at promoting sustainable economic growth.
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Recommendations

To effectively address economic challenges and reduce poverty in West Sumatra,
policymakers should prioritize several measures to enhance human capital development,
promote gender equality, and stimulate job creation. First, the government should focus
on improving the quality of education and healthcare, particularly in remote areas.
Equitable access to these essential services is crucial for strengthening human capital,
ensuring that individuals have the knowledge, skills, and well-being necessary to
contribute effectively to economic growth. Investments in educational infrastructure,
teacher training, and healthcare facilities will help bridge regional disparities and
improve overall development outcomes.

Second, strengthening women's empowerment programs, particularly in the
economic sector, is essential. Providing better access to credit, skills training, and
employment opportunities can enhance women’s economic participation and financial
independence. Encouraging female entrepreneurship and increasing representation in
the labor market will contribute to more inclusive economic growth while addressing
gender disparities in development.

Third, job creation should be prioritized through strategic investments in labor-
intensive infrastructure projects and support for industrial sectors with high employment
potential. Encouraging the growth of industries that can absorb large numbers of
workers, such as manufacturing, tourism, and agribusiness, will help reduce
unemployment and drive economic expansion. Additionally, policies that support micro,
small, and medium enterprises (MSMEs) can further stimulate job opportunities,
particularly for marginalized communities.

By implementing these policies, Sumatera Barat can foster sustainable economic
growth, reduce unemployment, and create a more inclusive and resilient economy.
Ensuring that human capital development and gender equality remain central to
economic strategies will not only enhance regional prosperity but also contribute to
long-term social and economic stability.
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