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Abstract: This study examines the impact of the Human Development Index (HDI), labor force participation, and 
infrastructure expenditure on poverty levels in Aceh Province, with zakat, infaq, and Sadaqah serving as moderating 
variables. Utilizing secondary data, the research employs panel regression methods and Moderated Regression 
Analysis (MRA) to analyze data collected from 23 districts and cities in Aceh Province over the 2008–2022 period. The 
findings reveal that the HDI and labor force participation rate do not significantly influence poverty in Aceh. However, 
infrastructure expenditure demonstrates a negative and statistically significant effect, indicating its potential to reduce 
poverty in the region. Furthermore, zakat, infaq, and sadaqah can moderate the effects of HDI and infrastructure 
expenditure on poverty but fail to moderate the relationship between labor force participation and poverty. Based on 
these results, it is recommended that the Aceh Provincial Government adopt more targeted and comprehensive 
strategies to alleviate poverty. Efforts should focus on enhancing the HDI and labor force participation rates, alongside 
optimizing the collection and allocation of zakat, infaq, and Sadaqah, and increasing infrastructure investment. Such 
measures can potentially address the persistent issue of poverty in Aceh Province more effectively. 
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1. Introduction 
Poverty remains a critical challenge in achieving sustainable development, particularly in developing countries. Its 

negative consequences, such as environmental degradation (Nguyen & Kakinaka, 2019), rising crime rates 
(Cuthbertson, 2018; Fitriady et al., 2022), and disparities in access to education and healthcare (Price et al., 2018), 
underscore the urgency of addressing this issue. According to the World Bank (2023), nearly 700 million people globally 
are projected to live in extreme poverty by 2023, subsisting on less than $2.15 per day. Achieving the first goal of the 
Sustainable Development Goals (SDGs)—eradicating extreme poverty by 2030 and reducing the global poverty rate 
by half—requires significant and sustained effort (UN, 2015). In this context, poverty remains a compelling area of 
research. Indonesia, for instance, continues to face substantial challenges in poverty alleviation. Although the national 
poverty rate declined from 11.37% in 2013 to 9.54% in 2022, the absolute number of people living in poverty remains 
high. In 2022, approximately 26.16 million Indonesians were classified as poor, with 6.59 million categorized as 
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extremely poor, reflecting an extreme poverty rate of 2.04% (Kemenkopmk, 2023). To address this, the Indonesian 
government issued Presidential Instruction No. 4 of 2022, focusing on accelerating the elimination of extreme poverty 
with the ambitious goal of eradicating it entirely by 2024. This initiative highlights the pressing need for effective policies 
and interventions to achieve meaningful progress in poverty reduction. . 

 
 Figure 1. Development of Poverty Level and Number of Poor People in Indonesia in 2013-2022 

Source: Central Bureau of Statistics (2022) 

 
Figure 2.  Poverty Rate and Number of Poor People in Aceh Province and Indonesia Poverty Rate 2013-2022 

Source: Central Bureau of Statistics (2022) 

Aceh Province is one of the regions contributing significantly to Indonesia's poverty rate. In 2022, the poverty rate 
in Aceh stood at 14.64%, making it the sixth poorest province in the country, following Papua, West Papua, East Nusa 
Tenggara, Maluku, and Gorontalo, and positioning it as the poorest province in Sumatra. According to Figure 2, the 
poverty rate in Aceh has shown a downward trend over the past decade. In 2013, the poverty rate was 17.6%, 
decreasing by 2.96 percentage points to 14.64% in 2022. However, Aceh's poverty rate has consistently remained 
above the national average. In terms of the absolute number of impoverished individuals, the decline has been marginal. 
In 2013, Aceh had 840.71 thousand people living in poverty, which dropped to 806.82 thousand by 2022—a reduction 
of only 33.89 thousand over ten years. Moreover, the poverty rates across Aceh’s districts and municipalities exhibit 
significant variation, as illustrated in Figure 3. In 2022, while the overall provincial poverty rate was 14.64%, district and 
municipal poverty rates ranged from 7.13% to 19.18%. These disparities suggest uneven economic development within 
the province. A lower poverty rate generally reflects improvements in economic development, as noted by Nakabashi 
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(2018), emphasizing the need for targeted policies to address regional inequalities and accelerate poverty reduction 
efforts in Aceh. 

 
Figure 3. Poverty Levels of Districts/Municipalities in Aceh Province Year 2022 

Source: Central Bureau of Statistics (2022) 

Banda Aceh recorded the lowest poverty rate among all districts and municipalities in Aceh Province, while Aceh 
Singkil reported the highest. In addition to Aceh Singkil, ten other municipalities exceeded the provincial poverty rate, 
including Simeulue, West Aceh, North Aceh, Southwest Aceh, Gayo Lues, Nagan Raya, Bener Meriah, Pidie Jaya, 
Sabang, and Subulussalam. These disparities highlight the importance of conducting research at the district and city 
levels to better understand the factors influencing poverty. Numerous empirical studies have previously explored the 
determinants of poverty, particularly the relationship between the Human Development Index (HDI) and poverty. For 
instance, research by Hasan (2021), Lestari et al. (2022), Sari (2022), Widiastuti et al. (2022), Hariyanto and Nafi'ah 
(2023), and Madania and Mubarak (2023) consistently found that HDI, as a measure of human capital, has a negative 
and significant effect on poverty rates. An increase in HDI reflects improvements in education, healthcare, and per 
capita income, which collectively facilitate a reduction in poverty. This relationship underscores the role of human capital 
development in addressing poverty and achieving sustainable economic growth. 

 
Figure 4. Human Development Index (HDI) of Districts/Municipalities in Aceh Province in 2022 

Source: Central Bureau of Statistics (2022) 

In 2022, the Human Development Index (HDI) values for most districts and municipalities in Aceh Province were 
below the national and provincial averages, which stood at 72.91 and 72.80, respectively. Only nine districts and cities 
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in the province exceeded these averages. Banda Aceh City recorded the highest HDI in Aceh Province, with a value of 
86.28, while Subulussalam District had the lowest, with an HDI of 66.2 (Figure 4). Another key variable frequently linked 
to poverty is labor force participation. Studies by Faridi et al. (2016) and Douidich et al. (2016) indicate that higher labor 
force participation rates can reduce poverty, including comparisons before and during the COVID-19 pandemic 
(Muslihatinningsih and Santoso, 2023). Additionally, research by Blank (2018) and Backhaus and Loichinger (2022) 
highlights that increased female labor force participation significantly contributes to poverty reduction. As Smith (2015) 
argues, active labor force participation that generates adequate income and resources is essential for individuals to 
avoid or escape poverty. Figure 5 illustrates that Gayo Lues District had the highest labor force participation rate (LFPR) 
in Aceh Province, reaching 79.87%, surpassing the national average. This indicates that only 20.13% of individuals 
aged 15 years and above in Gayo Lues did not participate in the labor market. In contrast, North Aceh District recorded 
the lowest LFPR in the province, with a rate of 56.37%. These variations underscore the importance of localized 
strategies to enhance labor force participation as a means to combat poverty. 

 
Figure 5. Labor Force Participation Rate (TPAK) of Districts/Municipalities in Aceh Province in 2022 

Source: Central Bureau of Statistics (2022) 

Infrastructure spending is frequently linked to poverty reduction. Walinono et al. (2022) observed that higher 
infrastructure budgets have a significant negative effect on poverty rates, both directly and indirectly, indicating that 
increased infrastructure investment leads to a decline in poverty levels. Similarly, Zhang et al. (2023) found that 
infrastructure projects contribute to alleviating local multidimensional poverty and enhancing living standards by 
fostering local industrialization and improving employment stability. These findings align with studies by Qin et al. (2022) 
in China and Hartwig and Nguyen (2023) in Southeast Asia, which demonstrate the transformative potential of 
infrastructure investments in poverty alleviation. Furthermore, Fagbemi et al. (2022) highlight a bidirectional relationship 
between infrastructure development and poverty over the long term. This suggests that while greater infrastructure 
investment plays a critical role in reducing poverty, successful poverty alleviation efforts can, in turn, enhance public 
sector performance. Improved resource allocation resulting from reduced poverty enables the effective and efficient 
execution of large-scale infrastructure projects. Thus, infrastructure investment not only addresses immediate poverty 
challenges but also creates a reinforcing cycle that supports long-term development and improved public welfare.  

As illustrated in Figure 6, North Aceh District recorded the highest realization of infrastructure expenditure among 
all districts and cities in Aceh Province, amounting to Rp. 340.82 billion. In contrast, Simeulue Regency had the lowest 
infrastructure spending, with a total of Rp. 72.63 billion. Aceh Province, governed under sharia law, has unique 
regulations regarding Zakat, Infaq, and Sadaqah (ZIS) compared to other provinces in Indonesia. According to Law 
Number 11 of 2006 on the Governance of Aceh and further detailed in Aceh Qanun Number 10 of 2007 on Baitul Mal, 
all zakat revenues are considered a source of local revenue at the district/city level. These funds are managed by the 
respective Regency/City Baitul Mal, underscoring the region's distinctive approach to integrating ZIS into its fiscal 
framework.  
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Figure 6. District/Municipality Infrastructure Expenditure in Aceh Province Year 2022 (Billion Rupiah) 

Source: Central Bureau of Statistics (2022) 

The Zakat, Infaq, and Sadaqah (ZIS) variable is highly relevant as a moderating factor to examine whether, in 
Aceh Province—known as the "Serambi Mekkah"—ZIS can amplify or diminish the influence of key variables on poverty 
rates. This research is particularly compelling due to its novelty and limited prior exploration, with only Madania and 
Mubarak (2023) utilizing ZIS as a moderating variable in their study on poverty in South Kalimantan Province. Findings 
from Agniya et al. (2023) indicate that zakat distribution has a negative effect on poverty rates in predominantly Muslim 
countries, suggesting that increased zakat distribution correlates with reduced poverty levels. This conclusion aligns 
with the research of Mesawa and Rana (2021), who examined five Islamic countries—Indonesia, Pakistan, Malaysia, 
Egypt, Algeria, and Sudan—Widiastuti et al. (2022), who studied OIC countries, and Aziz et al. (2020), whose research 
focused on Pakistan. 

 
Figure 7. Distribution of Zakat, Infaq and Sadaqah in Districts/Municipalities in Aceh Province in 2022 

Source: Baitul Mal Aceh (2022) 

As shown in Figure 7, North Aceh Regency reported the highest ZIS distribution among all districts and cities in 
Aceh Province, with a total value of IDR 19.96 billion in 2022. Conversely, Pidie Jaya Regency recorded the smallest 
ZIS distribution, amounting to IDR 1.63 billion. These figures highlight significant disparities in ZIS distribution across 
the region, underscoring its potential role in mitigating poverty when effectively managed. 

2. Literature Review 
Chambers (2006) defines poverty as a condition characterized by a lack of money and goods necessary for 

survival. More broadly, poverty is an integrated concept comprising five dimensions: economic deprivation, 
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powerlessness, vulnerability to crises, dependency, and social or geographical isolation. Poverty is not solely the result 
of insufficient income or productive resources to secure a sustainable livelihood. It manifests through hunger and 
malnutrition, limited access to education and basic services, social exclusion, discrimination, and a lack of participation 
in decision-making processes (UN, 2023). According to human capital theory, an individual's education level directly 
influences their productivity, which in turn leads to higher earnings (Mincer, 1958; Schultz, 1961; Becker, 1962). Marshal 
(1920) further emphasized that the most valuable form of capital is that invested in people. Human capital theory rests 
on three key assumptions: individuals pursue education in their self-interest, as it generates higher economic returns, 
which form the foundation for their aspirations and social mobility; education is inherently efficient, as employers seek 
skilled workers; and employers invest in new technologies to capitalize on the enhanced productivity of a more educated 
workforce (Lauder, 2015). In essence, human capital theory posits that individuals invest in education and training with 
the expectation of higher future earnings (Tan, 2014). 

The Labor Force Participation Rate (TPAK), as defined by the Central Bureau of Statistics, represents the 
percentage of the population aged 15 and over that is economically active. The TPAK reflects the proportion of working-
age individuals engaged in the labor market within a country or region. Changes in TPAK are influenced by factors such 
as school enrollment rates among young people, which can lower TPAK (Krueger, 2017; Perez-Arce & Prados, 2021), 
and gender disparities, particularly in developing countries, where societal expectations of women as primary caregivers 
can limit their participation in the labor force (Andajani et al., 2016; Ulfa et al., 2020; Albanesi & Prados, 2022). 
Additionally, wage rates play a critical role in labor market dynamics. Classical economic theory asserts that the real 
wage rate determines labor supply and demand (Kryńska & Kopycińska, 2016). A higher minimum wage may lead to 
increased labor force participation, though it may also raise the unemployment rate by reducing the availability of jobs 
(Perez-Arce & Prados, 2021). 

The Ministry of Finance (2023) defines infrastructure spending as expenditure directly aimed at accelerating the 
development of public service facilities and boosting the economy, with the objectives of creating employment 
opportunities, reducing poverty, and addressing disparities in public services across regions. Infrastructure investment 
is essential for meeting various basic human needs, both social and economic (Sulistyowati & Wibowo, 2022). Zakat, 
one of the five pillars of Islam, is obligatory for Muslims whose wealth has reached the minimum threshold (nishab) 
(Utomo et al., 2020). According to Minister of Religious Affairs Regulation No. 52 of 2014, zakat is a portion of wealth 
that Muslims or Muslim-owned entities must give to those eligible to receive it, in accordance with Islamic law. Zakat 
plays a significant role in fostering economic development and addressing social issues (Qasim, 2020). Its primary 
purpose is to achieve social justice through the redistribution of wealth from the rich to the poor. The Qur'an, in At-
Taubah verse 60, specifies eight categories of zakat recipients: the poor, the needy, amil (zakat collectors), converts to 
Islam, slaves, debtors, those working in the way of Allah (fisabilillah), and travelers in need. 

This study focuses on the determination of poverty in Aceh Province, analyzing data from 23 districts and cities 
across the region. The variables considered include the poor population, Human Development Index (HDI), labor force 
participation rate, infrastructure spending, and zakat, infak, and sadaqah as moderating variables. The research 
employs secondary quantitative data, specifically panel data, which combines time series and cross-sectional data. The 
time series data spans from 2008 to 2022, sourced from the Central Bureau of Statistics, the Ministry of Finance, and 
Baitul Mal Aceh Province. The study period begins in 2008, as Pidie Jaya Regency and Subulussalam City, which are 
part of the research area, were established in 2007, and relevant data became available only from 2008 onward. The 
analysis covers 23 districts/municipalities in Aceh Province over a 15-year period, totaling 345 panel data points. A 
quantitative methodology is applied, using panel data regression analysis to explore the determinants of poverty in Aceh 
Province, with zakat serving as a moderating variable. 

3. Materials and Methods 
Panel data refers to data that has both spatial (individual) and temporal dimensions (Gujarati, 2004). In panel data, 

the same cross-sectional data is observed across multiple time periods. If a study includes T time periods (t = 1, 2, 
3,...T) and N individuals (i = 1, 2, 3,...N), the total number of observations in the panel data is NT. When everyone has 
the same number of time periods, the panel is considered balanced; however, if individuals have different numbers of 
time periods, the panel is unbalanced. Panel data addresses the limitations of pure cross-sectional and time-series 
models by offering more comprehensive analysis. According to Baltagi (2013), the advantages of panel data include: 
(1) the ability to control for individual heterogeneity, as it allows for the inclusion of individual-specific elements during 
estimation; (2) providing a larger and more diverse dataset, which helps reduce multicollinearity between variables, 
increases degrees of freedom, and enhances efficiency; (3) being particularly effective for research involving dynamic 
adjustments, as repeated cross-sectional observations capture dynamic changes; (4) enabling the identification and 
measurement of effects in a way that cross-sectional or time-series data alone cannot; and (5) facilitating the testing of 
more complex models compared to pure cross-sectional or time-series data. 
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However, panel data also has some limitations, including: (1) issues related to panel survey design, data collection, 
and management, such as coverage, nonresponse, respondent recall, interview frequency, and timing; (2) potential 
distortion due to measurement errors, which often arise from inaccurate responses; (3) selectivity concerns, including 
self-selection, nonresponse, and attrition; (4) short time series, as micro panels typically have limited annual data for 
each individual; and (5) cross-sectional dependence, where macro panels involving country or region-level analysis 
may ignore cross-country dependencies, leading to misleading conclusions. In this study, panel data regression 
analysis is employed to assess the impact of variables such as the Human Development Index (HDI), labor force 
participation rate (TPAK), infrastructure spending (BI), and the moderating variables of zakat, infaq, and sadaqah (ZIS) 
on the level of poverty (TK). The general equation for the panel data regression model is expressed as follows (Baltagi, 
2013):   

 

Yit = β0it + β1X1it+ …+ βkXkit + εit, (1) 
 
Where, Yit: value of the dependent variable for the i-th cross-sectional unit in the t-th time series unit, i=1,2,3,...,N 

and t=1,2,3,...,T; β0it : intercept parameter; βk : parameter for the kth independent variable; Xkit: the value of the kth 
independent variable for the i-th cross sectional unit in the t-th time series unit; εit : error in the observation of the i-th 
cross sectional unit in the t-th time series unit. The transformed model equation in this study based on the study of the 
basic equation of the panel data regression model (Baltagi, 2013) is as follows: 

 

POVit = β0 + β11IPMit+ β12TPAKit + β13LOGBIit + ε1it, (2) 
 
In this model, POV represents the poor population, HDI denotes the Human Development Index, TPAK stands for 

labor force participation rate, and LOGBI is the logarithmic transformation of infrastructure spending. The transformation 
into logarithms is applied due to the varying units of measurement across the variables, such as percentages, values, 
and points, which could otherwise result in significant disparities in the values and potentially affect the estimation 
results. β0 represents the constant, while β11, β12, and β13 are the regression coefficients, and ε is the error term. The 
subscript "i" indicates the individual subject, and "t" refers to the year. There are three types of panel data models: the 
Common Effect Model (CEM), the Fixed Effect Model (FEM), and the Random Effect Model (REM) (Sulistianingsih et 
al., 2016). 

1. Common Effect Model (CEM) - The CEM assumes that there are no differences in sector or time effects, 
meaning that a single model is applied to all observations. The estimation technique used for the CEM is 
Ordinary Least Squares (OLS).    

2. Fixed Effect Model (FEM) - The FEM is used when β is treated as a fixed parameter, but it varies across 
individuals (i = 1, 2, ..., N). FEM is appropriate when individual and time effects are correlated or exhibit 
a non-random pattern. This assumption allows for the error components of individual and time effects to 
be incorporated into the intercept. FEM is typically applied when the number of individuals (N) is small, 
and the number of time periods (T) is large. 

3. Random Effect Model (REM) - The REM treats β as a random parameter and is used when individual 
and time effects are uncorrelated or follow a random pattern. In this case, the error component of 
individual and time effects is incorporated into the error term. REM is generally employed when the 
dataset has a relatively large N and a small T. 

 
3.1. Panel Data Regression 

The selection of an appropriate panel data model is essential to determine the most suitable model for a study. 
Several tests are employed to assist in this decision: 

a. Chow Test - The Chow test is used to assess whether the Common Effect Model (CEM) or the Fixed 
Effect Model (FEM) is more appropriate for estimating panel data. If the null hypothesis (H0) is accepted, 
the CEM is considered the appropriate model. Conversely, if the alternative hypothesis (H1) is accepted, 
the FEM model is deemed more suitable. 

b. Hausman Test - The Hausman test is conducted to determine whether the Fixed Effect Model (FEM) or 
the Random Effect Model (REM) is more appropriate for statistical testing. If the null hypothesis (H0) is 
accepted, the REM is preferred. However, if the alternative hypothesis (H1) is accepted, the FEM model 
is considered the better choice. 

c. Lagrange Multiplier Test - The Lagrange Multiplier (LM) test is employed to evaluate whether the Random 
Effect Model (REM) is superior to the Common Effect Model (CEM) for processing research data. If the 
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null hypothesis (H0) is accepted, the CEM is deemed more appropriate. If the alternative hypothesis (H1) 
is accepted, the REM model is considered the better option. 

 
3.2. Moderated Regression Analysis 

Moderating variables are variables that influence the strength or direction of the relationship between independent 
and dependent variables (Fadillah, 2018). There are three methods commonly used to test moderating variables: 

1. Interaction Test - Also known as Moderated Regression Analysis (MRA), this approach is a specific application 
of linear multiple regression in which the regression equation includes an interaction term, representing the 
product of two or more independent variables. 

2. Absolute Difference Value Test - This method tests the effect of moderation by calculating the absolute 
difference between the independent variables. 

3. Residual Test - Both the interaction test and the absolute difference value test may lead to high 
multicollinearity between the independent variables, which violates the classical assumptions of ordinary least 
squares (OLS) regression. To address this issue, the residual test method is used. 

Moderated Regression Analysis helps identify the presence and type of moderating variables, and it determines 
whether these variables strengthen or weaken the relationship between the independent and dependent variables. For 
example, the interaction term between the Human Development Index (HDI) and the logarithm of zakat, infaq, and 
Sadaqah (LOGZIS) represents the moderation of zakat, infaq, and Sadaqah on the relationship between HDI and 
poverty (POV). Similarly, the interaction term between the labor force participation rate (TPAK) and LOGZIS describes 
the moderation of zakat, infaq, and Sadaqah on the effect of labor force participation on poverty. Likewise, the 
interaction term between the logarithm of infrastructure spending (LOGBI) and LOGZIS indicates how zakat, infaq, and 
Sadaqah moderate the relationship between infrastructure spending and poverty. The regression equation used in this 
test is as follows: 

 
POVit = β0 + β21IPMit+ β22TPAKit + β23LOGBIit + β24IPM*LOGZISit +… 

    + β25TPAK*LOGZISit  + β26LOGBI*LOGZISit +  ε2it, (3) 

 
In this equation, POV represents the poor population, β0 is the constant, and β21, β22, β23, β24, β25, and β26 

are the regression coefficients. HDI denotes the Human Development Index, TPAK refers to the labor force participation 
rate, LOGBI is the logarithm of infrastructure spending, and LOGZIS is the logarithm of zakat, infaq, and Sadaqah. The 
transformation of the data into logarithms is necessary due to the differing units of measurement across variables, such 
as percentages, absolute figures, and points, which could otherwise distort the estimation results due to large 
discrepancies in the values of the variables. The interaction terms HDIit * LOGZIS, TPAKit * LOGZIS, and LOGBIit * 
LOGZIS represent the interaction between the independent variables and zakat, infaq, and Sadaqah as the moderating 
variable. The error term is denoted by ε, with "i" indicating the i-th subject and "t" representing the t-th year. 

 
3.3. Classical Assumptions 

This test is conducted to assess whether the model under investigation deviates from classical assumptions. The 
regression model derived from the Ordinary Least Squares (OLS) method is considered the Best Linear Unbiased 
Estimator (BLUE), provided certain classical assumptions are met. These assumptions must be checked for potential 
deviations through the following steps: 

1. Normality Test: This test evaluates whether the residuals of the regression model are normally distributed. A 
well-fitting regression model should have residuals that follow a normal distribution. It is crucial to note that the 
normality test should be applied to the residuals, not to each variable in the model. While testing the normality 
of individual variables is possible, it is not necessary for the model; rather, the focus is on the residuals (often 
tested using a histogram). 

2. Heteroscedasticity Test: To ensure that the regression model provides BLUE estimators, the variance of the 
residuals (UI) should remain constant across observations (homoscedasticity). If the variance changes, this 
indicates heteroscedasticity, which undermines the efficiency of regression coefficient estimations. Testing for 
heteroscedasticity can be done using the White Test, which involves regressing the squared residuals (µi²) on 
the independent variables, squared independent variables, and their interactions. In panel data regression 
using the Random Effect Model (REM), a heteroscedasticity test is unnecessary, as the model employs 
Generalized Least Squares (GLS), which mitigates heteroscedasticity. 

3. Autocorrelation Test: A regression model is deemed usable if there is no autocorrelation, which refers to the 
correlation between past and current errors or the relationship between observations of a variable. 
Autocorrelation can affect the efficiency of the estimator. Testing for autocorrelation can be done using the 
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Durbin-Watson statistic. To address autocorrelation, one option is to include the lag of the dependent variable 
in the regression model (Gujarati, 2004). In panel data, however, autocorrelation is often not a concern, as 
suggested by Born and Jorg (2016), who note that in large datasets, the impact on efficiency is generally less 
significant. 

4. Multicollinearity: Multicollinearity refers to a strong linear relationship among independent variables. In a 
regression model, it is assumed that there should be no such relationship. Testing for multicollinearity can be 
done by comparing the partial determination coefficient (r²) with the overall determination coefficient (R²); if 
there is no substantial difference, multicollinearity is not an issue (Gujarati, 2003). 

3.4. Hypothesis Testing 
The statistical hypotheses tested in this study using the t-test are as follows: 
Hypothesis I (H1): 
H110 : β 11 ≥ 0 Human development index does not negatively affect poverty in Aceh Province. 
H11a : β 11 < 0 Human development index negatively affects poverty in Aceh Province. 
H120 : β 12 ≥ 0 Labor force participation does not negatively affect poverty in Aceh Province.  
H12a : β 12 < 0 Labor force participation has a negative effect on poverty in Aceh Province. 
H130 : β 13 ≥ 0 Infrastructure spending has no negative effect on poverty in Aceh Province. 
H13a : β 13 < 0 Infrastructure spending has a negative effect on poverty in Aceh Province.  
  
Hypothesis II (H2): 
H210 : β 24 = 0 ZIS does not moderate the effect of the human development index on poverty in Aceh Province. 
H21a : β 24 ≠ 0 ZIS moderates the effect of the human development index on poverty in Aceh Province. 
H220 : β 25 = 0 ZIS does not moderate the effect of labour force participation on poverty in Aceh Province. 
H22a : β 25 ≠ 0 ZIS moderates the effect of labour force participation on poverty in Aceh Province. 
H230 : β 26 = 0 ZIS does not moderate the effect of infrastructure spending on poverty in Aceh Province. 
H23a : β 26 ≠ 0 ZIS moderates the effect of infrastructure spending on poverty in Aceh Province. 

4. Results 
The results encompass the selection of the most appropriate panel data regression model, the testing of classical 

assumptions, panel data regression analysis, moderated regression analysis (MRA), and a comprehensive discussion 
of the findings. 

 
4.1. Panel Data Model Selection 

There are two stages of testing for the selection of the best model to be used in this study, including the Chow 
Test and Hausman Test, for the first regression model. 

Table 1. Result of Model Selection for 1st Model 

 Effects Test Statistic d.f Prob. 
Uji Chow Cross-section F 1144.6731 (22,319) 0,000 

Cross-section Chi-square 1511.5532 22 0,000 
Uji Hausman Cross-section random 23.752682 3 0.000 

The Chow test is performed to determine the most suitable model between the common effect model (cem) and 
the fixed effect model (fem) for estimating panel data. According to the results in Table 1, the probability value of the 
cross-section chi-square is less than the significance level (α) (0.000 < 0.05), leading to the rejection of the null 
hypothesis (H0). This indicates that the fixed effect model (FEM) is preferred over the common effect model (CEM). 
The subsequent test, the Hausman test, is conducted to identify the more appropriate model between the fixed effect 
model and the random effect model for estimating panel data. As shown in Table 4.2, the probability value for the Cross-
section random is smaller than the significance level (α) (0.000 < 0.05), resulting in the rejection of H0 and confirming 
that the fixed effect model is more suitable than the random effect model. The second model employed is the Moderated 
Regression Analysis.  

Table 2. Result of Model Selection for 2nd Model 

 Effects Test Statistic d.f Prob. 
Uji Chow Cross-section F 1206.5845 (22,315) 0,000 
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 Effects Test Statistic d.f Prob. 
Cross-section Chi-square 1533.8064 22 0,000 

Uji Hausman Cross-section random 31.044575 7 0.000 
 

On the basis of the results presented in Table 2, the chow test indicates that the fixed effect model is more suitable 
for estimating panel data. This is evidenced by the probability value of the cross-section chi-square, which is less than 
the significance level (α) of 0.05 (0.000 < 0.05), leading to the rejection of the null hypothesis (H0). Therefore, it can be 
concluded that the fixed effect model is preferable to the common effect model. Additionally, the Hausman test suggests 
that the fixed effect model is more appropriate than the random effect model. The probability value for the random cross-
section is smaller than the significance level (α) (0.000 < 0.05), leading to the rejection of H0, thereby confirming that 
the fixed effect model is the more suitable choice compared to the random effect model. 

 

4.2. Classical Assumptions 
The next stage in calculating this study model is determining the optimal latency. Lag is used to quantify the 

amount of time it takes for an influence to generate an IPM reaction. The best lag for the model may be determined 
using the Schrawrtz-Bayesian Criteria (SBC), Akaike Information Criteria (AIC), or other criteria information with the 
lowest criterion information value. In this study, to ensure that the parameter coefficient estimation results have the Best 
Linear Unbiased Estimator (BLUE) properties, classical assumption testing was carried out. This study uses more than 
100 data, namely 345 data, so it can be said that all data is normally distributed, in accordance with the assumptions of 
the Central Limit Theorem. The theory states that if the number of observations is more than 100 data, the normality 
test does not need to be done (Gujarati & Porter, 2009: Hernandez, 2021). In addition, the autocorrelation assumption 
only occurs in time series data. Testing autocorrelation on data that does not use time series, while using cross section 
or panel data, will be useless or meaningless (Basuki & Prawoto, 2015). So that the classic assumption testing carried 
out in this study is only the assumptions of multicollinearity and heteroscedasticity. The testing for multicollinearity and 
heteroscedasticity was conducted with utmost thoroughness, involving 2 (two) tests. The first test examined 
multicollinearity and heteroscedasticity in the first regression, considering the variables of poor population (POV), 
Human Development Index (HDI), labor force participation rate (TPAK), and infrastructure spending (LOGBI). The 
second test was equally comprehensive, covering the variables of poor population (POV), Human Development Index 
(HDI), labor force participation rate (TPAK), infrastructure spending (LOGBI), zakat, infaq, and Sadaqah (LOGZIS), the 
interaction of HDI and ZIS (HDI_LOGZIS), the interaction of labor force participation rate with ZIS (TPAK_LOGZIS), 
and the interaction of infrastructure spending with ZIS (LOGBI_LOGZIS). 

 
4.2.1. Heteroscedasticity 

The results of the heteroscedasticity test in regression model 1 shown in Table 3 explain that 2 variables have 
symptoms of heteroscedasticity, namely the Human Development Index (HDI) and infrastructure spending variables 
with alpha (α) values (prob < 0.05), while the labor force participation rate variable is not statistically significant to the 
absolute residual. This is evidenced by the probability value that is greater than alpha (α) (prob > 0.05). so it can be 
concluded that the model has symptoms of heteroscedasticity. According to Melati Suryowati (2018), in data that has 
heteroscedasticity symptoms during regression, to overcome these heteroscedasticity symptoms, the regression model 
used is random effect with the Generalized Least Square (GLS) estimation method. 

Table 3. Result of Heteroscedasticity for 2nd Model 

Variable(s) Coefficient(s) Std. Error t-statistic Prob.   
IPM 0.19011 0.038684 4.914456 0.0000 
TPAK -0.000427 0.023599 -0.018098 0.9856 
LBI -0.449385 0.142461 -3.154434 0.0018 
C 0.108698 4.077178 0.02666 0.9787 

The results of the heteroscedasticity test on the second regression model shown in Table 4 explain that none of 
the independent variables are statistically significant to the absolute residual. This is evidenced by the probability value 
which is greater than alpha (α) (prob> 0.05). So, it can be concluded that the model is free from symptoms of 
heteroscedasticity. 

Table 4. Result of Heteroscedasticity for 2nd Model 
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Variable(s) Coefficient(s) Std. Error t-statistic Prob.   
IPM 0.471663 0.537565 0.877406 0.3809 
TPAK -0.677108 0.430568 -1.572592 0.1168 
LOGBI 3.72247 2.821067 1.319525 0.188 
LOGZIS 2.442008 3.619128 0.67475 0.5003 
IPM_LOGZIS -0.015844 0.024369 -0.650154 0.5161 
TPAK_LOGZIS 0.031011 0.019311 1.605827 0.1093 
LOGBI_LOGZIS -0.157196 0.127457 -1.23332 0.2184 
C -67.58256 80.57101 -0.838795 0.4022 

 
4.2.2. Multicollinearity 

Multicollinearity occurs because of the linear relationship between independent variables. One way to determine 
the presence of multicollinearity symptoms is to test the correlation between independent variables.  If the correlation 
value between the independent variables is smaller than 0.900, then there is certainly no multicollinearity, and vice 
versa. Based on Table 5, the correlation values obtained are all below the value of 0.900, which means that the Human 
Development Index, labor force participation rate and infrastructure spending variables are free from multicollinearity 
problems. The analysis can proceed since there are no classical assumption deviations in either the data or the model. 

Table 5. Result of Heteroscedasticity for 1st Model 

 Variable(s) IPM TPAK LBI 
IPM  1.000000     
TPAK -0.024709  1.000000  
LBI  0.058582  0.097892  1.000000 

Likewise, with the second Multicollinearity test, if the correlation value between the independent variables is 
smaller than 0.900, then it is certain that there is no multicollinearity, and vice versa. Based on Table 6, the correlation 
value obtained is mostly below the value of 0.900, only the correlation of the HDI variable with the LOGZIS * HDI 
interaction variable, the TPAK variable with the LOGZIS * TPAK interaction, and the LOGZIS variable with the LOGZIS 
* LOGGBI interaction variable have a correlation value above 0.9, which means multicollinearity occurs. 

Table 6. Result of Heteroscedasticity for 2nd Model 

  IPM TPAK LOGBI LOGZIS IPM*LOGZIS  TPAK*LOGZIS  LOGBI*LOGZIS  
IPM  1.00000             
TPAK -0.02471  1.00000      
LOGBI  0.05858  0.09789  1.00000     
LOGZIS  0.42170  0.14844  0.50728  1.00000    
LOGZIS*IPM  0.92527  0.04153  0.25249  0.73307  1.00000   
LOGZIS*TPAK  0.12514  0.93990  0.26105  0.47591  0.29054  1.00000  
LOGZIS*LOGBI  0.31734  0.14541  0.80555  0.91899  0.61969  0.44525  1.00000 

 
4.3. Hypothesis Testing 

The first regression model uses panel data regression with a random effect model. This regression was conducted 
to see the effect of human development index, labor force participation rate and infrastructure spending variables 
partially and simultaneously on poverty in Aceh Province. The Prob (F-Statistics) value listed in Table 7 shows at the 
one % significance level, which explains that simultaneously the independent variables affect the dependent variable 
and can be proven statistically. Clarified by the Adjusted R-Squares value of 0.988 which shows that 98.8 % of the poor 
population variable is influenced and can be explained by the three independent variables in this study, namely the 
human development index variable, the labor force participation rate and infrastructure spending, while the other 0.2 % 
is influenced by other variables that are not included in the model. 

Table 7. Result of Panel Data Regression for 1st Model 

Variables  Coefficient(s) Std. Error t-statistic Prob. 
IPM -0.0626 0.0701 -0.8917 0.3732 
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TPAK 
LOGBI 
C 

-0.0561 
-1.1054*** 
73.768*** 

0.0429 
0.2591 
8.4190 

-1.3093 
-4.2661 
8.7620 

0.1913 
0.0000 
0.0000 

R-squared 
Adjusted R-squared 

0.0690 
0.0608 

 F-statistic 
Prob(F-statistic) 

8.4218*** 
0.000 

Note: *,** and *** is significant at the level 10, 5 and 1 percent. 

The first hypothesis of this study posits that the human development index (HDI) has a significant negative impact 
on the number of people living in poverty in Aceh Province. Panel regression analysis was employed to test this 
hypothesis, with the results presented in Table 7. The HDI variable shows a probability value of 0.403, which is greater 
than 0.05, and a negative coefficient, indicating that the null hypothesis (H0) cannot be rejected. Therefore, it can be 
concluded that the human development index does not have a significant effect on poverty in Aceh Province. The 
second hypothesis asserts that the Labor Force Participation Rate (TPAK) negatively influences the poverty rate in 
Aceh Province. The TPAK variable yielded a probability value of 0.223, which is greater than 0.05, suggesting the 
acceptance of H0. This implies that the labor force participation rate does not significantly affect the poverty population 
in Aceh Province. The third hypothesis proposes that infrastructure spending negatively affects the poverty rate in Aceh 
Province. The T-test results indicate that the infrastructure spending variable has a probability value of 0.000, which is 
less than 0.05, leading to the rejection of H0. Consequently, it can be concluded that infrastructure spending does have 
a negative effect on the poverty rate in Aceh Province. 

Moderated Regression Analysis (MRA) is conducted to assess whether moderating variables can either 
strengthen or weaken the effect of independent variables on the dependent variable. In this study, zakat, infaq, and 
Sadaqah (ZIS) serve as the moderating variable, while the human development index (HDI), labor force participation 
rate (TPAK), and infrastructure spending (BI) are the independent variables, and the poverty rate (TK) is the dependent 
variable. MRA is performed on the second regression model using panel data analysis with the random effect model. 
According to Table 8, the probability value for the interaction term HDI*LOGZIS is -0.135 with a probability of 0.004, 
which is less than 0.05. This indicates that the interaction between the human development index and zakat, infaq, and 
alms (ZIS) significantly affects poverty levels. Thus, it can be concluded that ZIS moderates the relationship between 
HDI and poverty in Aceh Province. In contrast, for the interaction term TPAK*LOGZIS, the probability value is 0.281, 
which is greater than 0.05, suggesting that the interaction between the labor force participation rate and zakat, infaq, 
and Sadaqah does not influence poverty in Aceh. Therefore, ZIS does not moderate the effect of TPAK on poverty in 
the province. Finally, the interaction term LOGBI*LOGZIS has a coefficient of -0.959 with a probability of 0.000, which 
is less than 0.05. This result indicates that the interaction between infrastructure spending and zakat, infaq, and 
Sadaqah has a significant effect on poverty levels in Aceh Province, meaning that ZIS moderates the impact of 
infrastructure spending on poverty in the region. 

Table 8. Result of Panel Data Regression for 2nd Model 

Variable(s)  Coefficient(s) Std. Error t-statistic Prob. 
IPM 
TPAK 
LOGBI 
LOGZIS 
IPM*LOGZIS 
TPAK*LOGZIS  
LOGBI*LOGZIS 
C 

3.0603*** 
-0.8474 
21.1785*** 
29.1116*** 
-0.1354*** 
0.0394 
-0.9593*** 
-610.8586*** 

1.0167 
0.8143 
5.3358 
6.8452 
0.0461 
0.0365 
0.2411 
152.3923 

3.0098 
-1.0405 
3.9691 
4.2528 
-2.9383 
1.0804 
-3.9792 
-4.0084 

0.0028 
0.2989 
0.0001 
0.0000 
0.0035 
0.2808 
0.0001 
0.0001 

R-squared 
Adjusted R-squared 

0.9914 
0.9906 

 F-statistic 
Prob(F-statistic) 

1253.292 *** 
0,000 

Note: *,** and *** is significant at the level 10, 5 and 1 percent. 

5. Discussion 
The human development index (HDI) has no effect on poverty (POV) in Aceh Province, with a coefficient of -0.059. 

This means that when the human development index increases by one point, the number of poor people will decrease 
by 0.059 thousand people. The results of this study are in line with Sinaga's research (2020) which found that the human 
development index has no effect on poverty in Batu Bara Regency and Medan City. This means that an increase or 
decrease in the human development index will not affect the increase or decrease in poverty. This is confirmed by the 
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results of Dahliah and Nur's research (2021) which states that the HDI variable has no effect on poverty in East Luwu. 
In fact, Hamdani and Asnawi (2023) who conducted research in four provinces on the island of Sumatra, namely Aceh, 
Bengkulu, South Sumatra and Lampung Provinces from 2007 to 2021 also got the same thing. Azhar (2024), who 
conducted research in West Java Province, also found that human development could not significantly reduce poverty. 
The labour force participation rate (TPAK) has no effect on poverty, with a coefficient value of -0.051983. This indicates 
that everyone per cent increase in labour force participation will reduce the number of poor people in Aceh Province by 
0.052 thousand people.  

The results of this study are in line with research conducted by Setiawan and Adzim (2017) in 32 provinces in 
Indonesia which found that the level of labour force participation has no effect on poverty in Indonesia. An increase in 
labour force participation does not affect the number of poor people in Indonesia because the price of goods increases, 
so that even though the number of labour force entering the labour market is increasing, because the price of goods is 
increasing, the income earned will not meet the needs and put workers below the poverty line. This research is also 
corroborated by Damayanti et al. (2022) and Wiranata and Setyari (2023) who conducted research in North Sumatra 
Province in 2001-2020 and Bali Province. Infrastructure spending (LOGBI) negatively affects the poverty rate at the one 
% significance level with a coefficient of -1.13. This indicates that everyone rupiah of logarithmic infrastructure spending 
will reduce 1.13 thousand poor people in Aceh Province. These empirical results are in line with the research of 
Walinono et al. (2022) which states that the infrastructure budget has a significant negative effect on the poverty rate 
both directly and indirectly, which means that the greater the infrastructure budget, the poverty rate will decrease.  

Zhang et al. (2023) found that infrastructure projects can continue alleviating local multidimensional poverty, 
improving living standards through local industrialisation, and increasing individual employment stability. As found by 
Qin et al. (2022) in China and Hartwig and Nguyen (2023) in Southeast Asia. Even according to Fagbemi et al. (2022), 
the relationship between infrastructure and poverty is bidirectional in the long run. This means that increased 
infrastructure investment may be the key to increasing the impact of poverty alleviation. In contrast, poverty alleviation 
may lead to better performance in the public sector, resulting in efficient and effective resource allocation for large 
infrastructure development. In addition, using moderate regression analysis, it is known that the interaction of the human 
development index and zakat, infaq and alms (HDI*LOGZIS) variables affects the poor population in Aceh Province, 
with a probability value of 0.004 (Table 4.9), and it can be stated that ZIS is able to moderate the effect of HDI on 
poverty in Aceh Province. This study's results align with research conducted by Cahyo (2023) in Central Java Province 
in 2018-2021, which found that zakat moderates the effect of the Human Development Index on poverty reduction in 
Central Java Province.  

In contrast to the interaction of the labour force participation rate variable and zakat, infaq and alms (TPAK * 
LOGZIS), which has no effect on poverty in Aceh Province, with a probability value of 0.281 (Table 4.9), it can be stated 
that ZIS is not able to moderate the effect of TPAK on poverty in Aceh Province. The results of this study are in line with 
the research found by Nengsih et al. (2024) in Jambi Province in 2018-2022, which found that zakat was not able to 
moderate the effect of labour force participation on poverty in Jambi Province. While the interaction of infrastructure 
spending variables and zakat, infaq and alms (LOGBI*LOGZIS) has a negative effect on poverty in Aceh Province with 
a probability value of 0.000 (Table 4.9), which means that ZIS can moderate the effect of infrastructure spending on 
poverty in Aceh Province. This indicates that ZIS can strengthen the influence of infrastructure spending to reduce the 
number of poor people in Aceh Province. 

6. Conclusion 
This study aims to analyse the effect of the human development index, labour force participation rate, and 

infrastructure spending on the poverty rate in Aceh Province by using zakat, infaq, and Sadaqah as moderating 
variables. It uses panel data from 2008 - 2022 covering 23 districts/municipalities. This study uses a panel data 
regression model and Moderated Regression Analysis to estimate two regression models at a 99 % confidence level. 
Based on the results of the study, it was found that the human development index has no effect on poverty, the labour 
force participation rate has no effect on the poverty rate, infrastructure spending has a negative effect on the poverty 
rate, zakat, infaq and alms are able to moderate the effect of the human development index and infrastructure spending 
on the poverty rate in Aceh Province. However, zakat, infaq and Sadaqah are not able to moderate the effect of the 
labour force participation rate on the poverty rate in Aceh Province. 
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