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Abstract

This study revisits the relationship among regional economic welfare, human development, and
poverty in Banda Aceh City, Indonesia, over the period 2000-2024. Poverty is specified as the
dependent variable, while Gross Regional Domestic Product (GRDP) per capita and the Human
Development Index (HDI) are specified as the independent variables. The study is situated within the
growth-poverty, human development, and inclusive growth literature and is motivated by the
substantial structural transformation experienced by Banda Aceh following the 2004 tsunami, post-
disaster reconstruction, service-sector expansion, and post-pandemic recovery. Using annual
secondary data obtained from official statistical publications and multiple linear regression analysis,
the findings indicate that GRDP per capita has a positive and statistically significant association with
poverty, whereas HDI has a negative and statistically significant association with poverty. The positive
GRDP-poverty relationship suggests that rising average regional income has not automatically
translated into pro-poor outcomes, possibly because the benefits of economic growth have been
unevenly distributed or concentrated in sectors with limited absorption of low-income labor.
Conversely, the negative HDI-poverty relationship underscores the importance of human capital,
health, education, and welfare-enhancing capabilities in reducing poverty. This study contributes city-
level evidence from Aceh and highlights the need to shift the policy emphasis from aggregate output

expansion toward inclusive, labor-absorbing, and human development-oriented growth.

Introduction

Poverty remains one of the most persistent development challenges because it reflects not only
low income but also limited access to education, health care, productive employment, social
protection, and economic opportunities [1]. In regional development analysis, poverty reduction
is often expected to accompany economic growth through higher incomes, increased
employment, and improved fiscal capacity [2]. However, the empirical relationship between
economic growth and poverty is neither automatic nor uniform [3]. Cross-country evidence
indicates that economic growth can improve the incomes of poor households, but its poverty-
reducing effect depends on income distribution, sectoral composition, labor absorption, and the
initial level of inequality [4].

Poverty is commonly defined as the inability of individuals or households to attain a minimum
standard of living. In official statistics, it is typically measured by the proportion of the population
living below the poverty line. However, the contemporary development literature recognizes
poverty as a multidimensional phenomenon in which low income is closely associated with
inadequate education, poor health, limited asset ownership, vulnerable employment, and
restricted access to public services [5,6]. Evidence from Indonesia further demonstrates that
poverty is dynamic, with households moving into and out of poverty over time, while chronic

@OS

Copyright: © 2026 by the authors. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License. (https://creativecommons.org/licenses/by-nc/4.0/)


https://doi.org/10.61975/gjbes.v3i2.123
https://creativecommons.org/licenses/by-nc/4.0/
mailto:t_farlian@usk.ac.id
https://crossmark.crossref.org/dialog/?doi=10.61975/gjbes.v3i2.123&domain=pdf

Grimsa Journal of Business and Economics Studjes 2026

poverty is closely linked to structural disadvantages, including limited education, insecure
employment, insufficient assets, and high dependency burdens [7,8]. This study is grounded in
the contemporary frameworks of inclusive growth and multidimensional well-being. Inclusive
Growth Theory posits that economic expansion must be broadly shared across socioeconomic
groups to effectively reduce poverty [9]. Similarly, Multidimensional Poverty Theory argues that
poverty extends beyond income deprivation to include deficiencies in education, health, and
living standards [10].

Gross Regional Domestic Product (GRDP) per capita is widely used as a proxy for regional
economic welfare because it reflects the average value of goods and services produced per
resident within a region. In theory, higher GRDP per capita should contribute to poverty
reduction by increasing employment opportunities, household incomes, and government fiscal
capacity. This expectation is consistent with the pro-growth perspective, which argues that
growth in average income generally benefits poor households [1-4].

However, the effect of economic growth on poverty depends largely on whether that growth is
inclusive. Dollar et al. [2] show that the composition of growth is critical, as sectors with greater
reliance on unskilled labor tend to generate stronger poverty-reducing effects. By contrast,
growth driven primarily by capital-intensive industries, high-skill services, or sectors with
limited linkages to poor households may increase average income without substantially
reducing poverty [11-13]. This argument s particularly relevant to Banda Aceh, where increases
in GRDP per capita may primarily reflect the expansion of government services, trade, finance,
construction, or other formal-sector activities that do not necessarily generate broad-based
benefits for low-income households.

Previous studies have examined the relationships among economic growth, the Human
Development Index (HDI), and poverty in Indonesia and Aceh [14-18]. However, most have
focused on provincial or multi-district panel data, while city-level evidence for Banda Aceh over
a longer study period remains limited. Moreover, existing local studies generally emphasize
direct relationships without explicitly framing their findings within the broader literature on
inclusive growth and human development. This study addresses these gaps by revisiting the
growth-human development-poverty nexus in Banda Aceh over the period 2000-2024.

Drawing on the theoretical and empirical literature, this study conceptualizes poverty as the
dependent variable, with Gross Regional Domestic Product (GRDP) per capita and the Human
Development Index (HDI) as the explanatory variables. GRDP per capita represents regional
economic capacity, whereas HDI captures the quality of human development. Modern
developments in Human Capital Theory emphasize that investments in education and health
enhance productivity and promote sustainable, inclusive improvements in welfare, suggesting
that economic growth alone is insufficient to reduce poverty without corresponding
improvements in human capabilities and a more equitable distribution of its benefits [19,20].
Similarly, the human development perspective argues that expanding individuals' capabilities
through better education, health, and living standards strengthens productivity, employability,
and resilience, thereby improving their capacity to participate in economic activities and escape
poverty [21-23].

Accordingly, the conceptual framework considers GRDP per capita and HDI as two
complementary development channels through which poverty may evolve over time. Higher
GRDP per capita is expected to reduce poverty by expanding employment opportunities,
increasing household incomes, strengthening local fiscal capacity, and generating productive
linkages for low-income households. However, this relationship is conditional because growth
concentrated in capital-intensive or high-skill sectors may not generate broad-based benefits
for poorer households. By contrast, HDI is expected to reduce poverty by improving education,
health, labor productivity, household resilience, and access to formal economic opportunities.
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Together, these two development dimensions are expected to explain long-run changes in
poverty within the structural context of Banda Aceh, which experienced post-tsunami
reconstruction, urban transformation, service-sector expansion, and post-pandemic adjustment
during the study period.

Banda Aceh City provides a particularly relevant setting for examining the growth-human
development-poverty nexus. As the capital of Aceh Province, the city serves as the region's
administrative, educational, commercial, and service hub. It has also undergone substantial
socioeconomic transformation since the 2004 tsunami, including reconstruction-led investment,
urban redevelopment, institutional recovery, service-sector expansion, and, more recently, post-
pandemic adjustment [24,25]. These developments make Banda Aceh an appropriate urban
case for assessing whether sustained economic growth and improvements in human
development have translated into long-run poverty reduction.
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Figure 1. Trends in GDP per Capita, HDI, and Poverty in Banda Aceh City, 2020-2024.
Source: Statistics of Banda Aceh City (BPS Kota Banda Aceh) [26].

Figure 1 presents the trends in Gross Regional Domestic Product (GRDP) per capita, the Human
Development Index (HDI), and the poverty rate in Banda Aceh City over the period 2000-2024.
GRDP per capita increased markedly from Rp2.90 million in 2000 to Rp98.00 million in 2024,
indicating substantial growth in regional economic output. During the same period, HDI rose
steadily from 64.00 to 87.17, reflecting continuous improvements in education, health, and
living standards. By contrast, the poverty rate declined from 15.20 percent to 6.90 percent,
although the downward trend was interrupted by temporary increases in 2008 and 2021.
Overall, the figure suggests that while economic output and human development improved
substantially, poverty declined more gradually and with greater fluctuation, indicating that
increases in GRDP per capita and HDI do not necessarily translate into a proportional reduction
in poverty.

The central question addressed in this study is therefore not simply whether GRDP per capita
and HDI influence poverty, but why sustained regional economic expansion may coexist with
persistent urban poverty. If economic growth is concentrated in formal, capital-intensive, or
high-skill sectors, its benefits may not reach low-income households proportionately. By
contrast, improvements in human development may contribute more directly to poverty
reduction by enhancing health, education, productivity, and access to employment
opportunities. This perspective distinguishes aggregate economic growth from inclusive poverty
reduction and situates Banda Aceh within the broader literature on pro-poor growth and human
development.
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Accordingly, this study examines the relationship among Gross Regional Domestic Product
(GRDP) per capita, the Human Development Index (HDI), and poverty in Banda Aceh City over
the period 2000-2024. Specifically, it analyzes the individual and joint effects of GRDP per
capita and HDI on poverty using annual time-series data. This study contributes to the literature
in three ways. First, it provides city-level evidence on the relationship between GRDP per capita
and poverty in Banda Aceh over an extended study period, a context that has received limited
attention in previous empirical research. Second, it evaluates the role of human development,
as measured by HDI, in explaining poverty dynamics, thereby extending the discussion beyond
income-based measures of development. Third, by jointly examining GRDP per capita and HDI
within a multivariate framework, the study offers a more comprehensive assessment of how
economic growth and human development interact to explain changes in urban poverty over an
extended period characterized by post-disaster reconstruction, structural transformation, and
post-pandemic recovery.

Materials and Methods

Research Design, Data, and Variables

This study employs a quantitative explanatory approach to examine the effects of Gross
Regional Domestic Product (GRDP) per capita and the Human Development Index (HDI) on
poverty in Banda Aceh City, Aceh Province, Indonesia. The analysis uses annual time-series data
covering the period 2000-2024. Secondary data were obtained from official publications of
Statistics of Banda Aceh City (BPS Kota Banda Aceh) [26]. The analysis includes three variables:
the poverty rate, GRDP per capita at current market prices, and HDI.

The poverty rate, measured as the percentage of the population living below the official poverty
line, serves as the dependent variable. GRDP per capita at current market prices, measured in
million rupiah, represents average regional economic output per resident and serves as a proxy
for regional economic welfare. HDI, measured in index points, captures achievements in health,
education, and living standards and serves as an indicator of human development.

Conceptual Framework

Figure 2 and Table 1 present the conceptual framework of the study. Poverty is specified as the
dependent variable, while Gross Regional Domestic Product (GRDP) per capita and the Human
Development Index (HDI) are the explanatory variables. GRDP per capita represents regional
economic capacity and reflects the economic-output channel through which growth may
influence poverty. Because the poverty-reducing effect of growth depends on its inclusiveness,
the expected relationship between GRDP per capita and poverty is treated as empirically
ambiguous. In contrast, HDI represents the human-development channel and is expected to
reduce poverty by improving education, health, productivity, and living standards. Together,
these variables provide the analytical framework for examining the individual and joint
determinants of poverty in Banda Aceh City.

Accordingly, the hypotheses of this study are as follows:

Hi: GRDP per capita has a significant effect on the poverty rate in Banda Aceh City.

Ha: HDI has a significant negative effect on the poverty rate in Banda Aceh City.

Hs: GRDP per capita and HDI jointly have a significant effect on the poverty rate in Banda Aceh
City.
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Variables:
— Represents the hypothesized relationship of GRDP per capita (X1) to poverty (Y). X1 = GRDP per capita
—— Represents the hypothesized relationship of HDI (X2) to poverty (Y). X2 = Human Development Index (HDI)

— = — Represents the joint (simultaneous) effect of X1 and X2 on Y. Y =Poverty Rate

Figure 2. Conceptual framework of the study.

Table 1. Theoretical basis of the conceptual framework.

Operational Transmission Expected Implication for
Construct .
Proxy Mechanism Poverty
Regional GRDP per capita Income growth, employment Potentially poverty-reducing
Economic at current prices creation, fiscal capacity, if growth is inclusive;
Capacity sectoral linkages. ambiguous if growth is
uneven.
Human Human Education, health, Expected to reduce poverty
Development Development productivity, employability, through stronger capabilities
Index purchasing power. and welfare resilience.
Urban Banda Aceh, Post-tsunami reconstruction, Shapes whether growth and
Development 2000-2024 service-sector expansion, human development
Context post-pandemic adjustment. translate into poverty
reduction.
Poverty Poverty rate Observed percentage of poor Dependent variable
Outcome population. explained by economic and
human-development
channels.
Model Specification

The empirical model is estimated using multiple linear regression, which is widely employed to
examine the relationship between a dependent variable and two or more explanatory variables
while controlling for their simultaneous effects. This method enables the estimation of the
individual contribution of each explanatory variable to changes in the dependent variable,
holding the other variables constant [27]. Multiple linear regression is appropriate for this study
because it assesses the extent to which Gross Regional Domestic Product (GRDP) per capita
and the Human Development Index (HDI) explain variations in the poverty rate. The empirical
model is specified as follows:

PR, = o + f1GRDP; + B,HDI, + &; (1)
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Where PR; denotes the poverty rate in year t GRDP; represents Gross Regional Domestic
Product (GRDP) per capita at current market prices in year ¢ HDI; denotes the Human
Development Index in year t f, is the intercept (constant term); §; and S, are the estimated
regression coefficients associated with GRDP per capita and HDI, respectively; and & is the
random error term, which captures the effects of other factors influencing poverty that are not
explicitly included in the model.

Results and Discussion

Classical Assumption Tests
Normality Test

The normality test was conducted using the Jarque-Bera (JB) statistic to examine whether the
residuals are normally distributed. The results presented in Figure 3 show a Jarque-Bera statistic
of 1.0676 with a probability value of 0.5864. Since the probability value (0.5864 > 0.05) exceeds
the 5 percent significance level, it can be concluded that the residuals are normally distributed.
Therefore, the normality assumption is satisfied, indicating that the t-statistics and F-statistics
can be used for statistical inference.

Histogram of Residuals
10+ Series: Residuals

Sample 2000 2024
Observations 25

Mean -1.13e-15
Median -0.022812
g Maximum 2.488314
‘é’_ Minimum -2.354601
E Std. Dev. 0.982158
Skewness -0.010524
Kurtosis 4.012155

Jarque-Bera 1.067604
Probability 0.586371

25 20 15 -10 -05 00 05 10 15 20 25

Residuals

Figure 3. Normality test.
Multicollinearity Test

The multicollinearity test was performed using the Variance Inflation Factor (VIF) to examine
the degree of correlation among the independent variables, namely Gross Regional Domestic
Product (GRDP) per capita and the Human Development Index (HDI). The results presented in
Table 2 indicate that both variables have identical VIF values of 7.07. Since these values are
below the commonly accepted threshold of 10, it can be concluded that the model does not
suffer from severe multicollinearity. This indicates that GRDP per capita and HDI provide distinct
explanatory information regarding poverty in Banda Aceh City.

Table 2. Multicollinearity test.

Variable Coef. Variance Uncentered VIF Centered VIF
GRDP 0.0003 20.394 7.0686

HDI 0.0088 1342.8 7.0686

C 46.423 1102.9 n.a.

Note: "n.a." denotes not applicable.
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Heteroskedasticity Test

The heteroskedasticity test was conducted using the Breusch-Pagan-Godfrey test. The
Breusch-Pagan test results presented in Table 3 show a probability value of 0.0447, which is
below the 5 percent significance level, indicating the presence of heteroskedasticity. However,
the White test yields a probability value of 0.1072, which exceeds 0.05, suggesting that
heteroskedasticity is not confirmed under the more general White specification. Overall, these
results indicate the presence of mild heteroskedasticity in the model.

Table 3. Heteroskedasticity test.

Breusch-Pagan-Godfrey Heteroskedasticity Test

F-Stat. 2.1547 Prob. F 0.1027
Obs x R-squared 9.0461 Prob. Chi-Square 0.1072
Scaled Explained SS 10.551 Prob. Chi-Square 0.0611

Autocorrelation Test

Autocorrelation occurs when the error terms are correlated across time periods, potentially
reducing the efficiency of the ordinary least squares (OLS) estimators, although the coefficient
estimates remain unbiased. The results of the Breusch-Godfrey Serial Correlation LM Test,
presented in Table 4, show a Prob. Chi-Square value of 0.1251, which is greater than the 5
percent significance level (0.1251 > 0.05). Therefore, the null hypothesis of no serial correlation
cannot be rejected, indicating that the model does not exhibit autocorrelation.

Table 4. Autocorrelation test.

Breusch-Godfrey Serial Correlation LM Test
F-Stat. 1.9943 Prob. F 0.1623
Obs x R-squared 4.1568 Prob. Chi-Square 0.1251

Estimation Results

Table 5 presents the results of the multiple linear regression estimating the effects of Gross
Regional Domestic Product (GRDP) per capita and the Human Development Index (HDI) on the
poverty rate in Banda Aceh City over the period 2000-2024. The estimated model is statistically
significant, as indicated by an F-statistic of 31.855 with a probability value of 0.0000,
suggesting that the explanatory variables jointly explain variations in the poverty rate.

The estimated coefficient of GRDP per capita is 0.0516 and is statistically significant at the 5
percent level (t = 2.3227; p = 0.0298). This result indicates that, holding HDI constant, an
increase in GRDP per capita is associated with an increase in the poverty rate. By contrast, HDI
has an estimated coefficient of -0.5213 and is statistically significant at the 1 percent level (t =
-4.6497; p = 0.0001). This finding indicates that, ceteris paribus, improvements in human
development are associated with lower poverty rates.

The coefficient of determination (R?) is 0.7433, indicating that approximately 74.33 percent of
the variation in the poverty rate is explained by GRDP per capita and HDI. The adjusted R? of
0.7199 suggests that the model retains substantial explanatory power after accounting for the
number of explanatory variables. The remaining 25.67 percent of the variation in poverty is
attributable to factors not included in the model.
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Table 5. Results of multiple linear regression.

Variable Coef. Std. Er. t-Stat. Prob.
GRDP 0.0516** 0.0222 2.3227 0.0298
HDI -0.5212*** 0.1121 -4.6497 0.0001
C 47.842%** 8.0045 5.9769 0.0000
R-squared 0.7433

Adj. R-squared 0.7199

F-Stat. 31.855%**

F-Stat. Prob. 0.0000

Note: *** and ** indicate significant levels at 1% and 5%, respect.
Discussion
GRDP per Capita and Poverty

The positive and statistically significant effect of GRDP per capita on poverty suggests that
economic expansion in Banda Aceh has not necessarily occurred through an inclusive growth
mechanism. Under the conventional pro-growth framework, rising average income is expected
to reduce poverty by increasing household income and expanding employment opportunities
[1,2]. However, the findings of this study are more consistent with the argument of Loayza &
Raddatz [4], who contended that the poverty-reducing effect of economic growth depends on
its composition and distribution.

Several explanations may account for this finding in Banda Aceh. First, increases in GRDP per
capita may reflect the expansion of sectors that are not sufficiently labor-intensive to generate
employment opportunities for low-income households. Second, the benefits of economic
growth may accrue primarily to formal-sector workers, business owners, and higher-skilled
groups. Third, urban poverty may persist despite regional economic expansion because high
housing costs, vulnerable informal employment, and skill mismatches limit the ability of poor
households to benefit from growth. This interpretation is consistent with the findings of Lee &
Sissons [28], who showed that urban economic growth may fail to reduce poverty when income
gains are concentrated among higher-income groups.

HDI and Poverty

The negative and statistically significant effect of HDI on poverty supports the human
development perspective. Improvements in education, health, and living standards contribute
to poverty reduction by enhancing productivity, employability, and household resilience. This
finding is consistent with the theoretical argument that human development is both an outcome
of economic development and a key input into future economic performance [21-23].

In Banda Aceh, the continuous improvement in HDI throughout the study period reflects
sustained progress in human capital development. Better access to education and health
services can improve labor market outcomes and reduce households' vulnerability to poverty.
These findings, consistent with recent evidence from Agussalim et al. [29] and Miharsih [30],
suggest that poverty reduction policies should not rely solely on economic growth but should
also prioritize improvements in the quality and accessibility of education, health care, and other
essential public services.

Joint Effects and Policy Implications

The F-test indicates that GRDP per capita and HDI jointly explain variations in poverty in Banda
Aceh City. This finding suggests that poverty is influenced by both regional economic capacity
and the quality of human development. The relatively high coefficient of determination (R?)
further indicates that the two explanatory variables account for a substantial proportion of the
variation in poverty, although other factors, including unemployment, inflation, income
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inequality, minimum wages, social protection, population growth, and sectoral employment
structure, may also influence poverty and should be incorporated into future research.

From a policy perspective, the findings imply that Banda Aceh requires a more inclusive and
human development-oriented growth strategy. Although increasing GRDP per capita remains
important, it should be accompanied by policies that expand productive employment,
strengthen micro, small, and medium-sized enterprises (MSMEs), enhance labor market skills,
and ensure that the benefits of economic growth are more broadly shared. At the same time,
policies aimed at improving HDI should remain a central component of poverty reduction
strategies, given the consistently negative association between human development and
poverty observed in this study.

Conclusions

This study revisits the relationship among Gross Regional Domestic Product (GRDP) per capita,
the Human Development Index (HDI), and poverty in Banda Aceh City using annual data from
2000 to 2024. The results show that GRDP per capita has a positive and statistically significant
effect on poverty, whereas HDI has a negative and statistically significant effect. Furthermore,
the two variables jointly explain variations in poverty in Banda Aceh City, with an R-squared
value of 0.7433. The positive relationship between GRDP per capita and poverty suggests that
economic growth must be more inclusive, labor-absorbing, and better connected to low-income
households. In contrast, the negative relationship between HDI and poverty underscores the
important role of human development in reducing poverty.

The findings suggest several policy implications. First, local governments should promote more
inclusive economic growth by strengthening labor-intensive industries and supporting the
development of micro, small, and medium-sized enterprises (MSMEs) to expand productive
employment opportunities for low-income households. Second, investment in education,
healthcare, and vocational training should be prioritized to improve human capital, enhance
labor productivity, and increase access to formal employment. Third, urban development
policies should be integrated with poverty reduction strategies by ensuring that infrastructure
development, business investment, and local economic programs generate broad-based
benefits for wvulnerable communities. Finally, social protection programs should be
complemented with skills development, entrepreneurship support, and job placement initiatives
to improve household resilience and facilitate sustainable pathways out of poverty.

This study has several limitations that should be acknowledged. First, the analysis focuses
exclusively on Banda Aceh City. Therefore, the findings may not be generalizable to other cities
or regions with different socioeconomic characteristics. Second, the empirical analysis employs
multiple linear regression, which identifies statistical associations but does not explicitly
account for the dynamic properties of time-series data or establish causal relationships. Future
studies could apply more advanced time-series techniques, such as cointegration analysis,
autoregressive distributed lag (ARDL) models, or error correction models (ECMs), to provide
more robust evidence. Third, the model includes only Gross Regional Domestic Product (GRDP)
per capita and the Human Development Index (HDI) as explanatory variables. Future research
should incorporate additional determinants, such as unemployment, income inequality, inflation,
minimum wages, social assistance, fiscal expenditure, and sectoral employment structure, to
provide a more comprehensive explanation of poverty dynamics.
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