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Abstract 

 
General Background: The Human Development Index (HDI) captures regional progress in health, 

education, and living standards, yet substantial disparities persist across Indonesian regions.Specific 

Background: Sampang Regency has historically recorded the lowest HDI among regencies and cities 

in East Java, alongside high poverty, limited access to quality education, and inadequate economic 

infrastructure. Knowledge Gap: Few studies have specifically examined Sampang Regency using 

time-series data to assess poverty, the Open Unemployment Rate (TPT), and gross regional domestic 

product (GRDP) per capita jointly. Aims: This study evaluates these three macroeconomic factors 

using secondary data from 2010–2023 and Ordinary Least Squares regression with first-difference 

transformation after the original model exhibited multicollinearity and autocorrelation. Results: 

Poverty changes were positive and significant for HDI changes (coefficient 0.178; p = 0.039), TPT was 

negative but nonsignificant (coefficient −0.172; p = 0.428), and GRDP per capita was positive and 

significant (coefficient 0.000014; p = 0.008). The transformed model explained 95.39% of HDI 

variation (R² = 0.9539) and satisfied the classical assumptions. Novelty: The study provides context-

specific time-series evidence for Sampang and identifies GRDP per capita as the strongest significant 

economic indicator in the transformed model. Implications: Regional policy should prioritize 

inclusive GRDP per capita growth, connect poverty reduction with health and basic education access, 
and focus employment programs on the productivity and quality of the dominant informal workforce. 

 
Highlights: 

 
Poverty changes were positive and statistically significant (p = 0.039). 

Open unemployment was negative but nonsignificant (p = 0.428). 

First-difference OLS explained 95.39% of variation in the dependent measure. 

 
Keywords: Human Development Index, Poverty, GRDP Per Capita, OLS Regression 
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Introduction 

The Human Development Index (HDI) is a composite indicator of a region's progress in health, education, and a decent 

standard of living. UNDP [1] highlights that the HDI serves as a benchmark for the general quality of human life, not 

just a reflection of economic growth. Although Indonesia's HDI has consistently shown an upward trend at the national 

level, regional disparities, particularly between urban and rural areas, remain problematic. 

Sampang Regency, located on Madura Island in East Java Province, has historically had the lowest HDI among all 

regencies and cities in East Java. High poverty rates, limited access to high-quality education services, and inadequate 

economic infrastructure all contribute to this difficulty. Although positive trends have emerged over the past ten years, 

Sampang Regency's HDI in 2023 remains below the provincial average according to Statistics Indonesia (BPS) [2]. 

Theoretically, several macroeconomic factors influence the HDI. According to human capital theory Becker [3] 

investment in human resources will increase productivity and quality of life. This is made possible, in part, by regional 

income growth. Sen [4] added, using a capability perspective, that unemployment and poverty limit people's ability to 

realize their full potential, directly hindering improvements in the Human Development Index (HDI). Meanwhile, 

increased per capita income provides communities and governments with more funds to spend on health and 

education. 

The relationship between macroeconomic factors and the HDI has been the subject of several previous studies. 

According to Kuswanto [5], the HDI in Jambi Province is positively and significantly influenced by per capita GRDP. 

Conversely, several regional studies have shown that poverty and unemployment hinder HDI improvements Budiastuti 

& Wibowo ; Rahmawati & Hardani [6], [7]. However, there remains a significant research gap that needs to be filled, as 

currently very few studies specifically analyze the environment of Sampang Regency using time series data. 

This study uses an OLS approach with data transformation to evaluate the influence of poverty, the Open 

Unemployment Rate (TPT), and per capita GRDP on the HDI in Sampang Regency from 2010 to 2023. It is hoped that 

the results of this study will increase knowledge about regional economic growth and offer evidence-based policy advice 

to the Sampang Regency government. 

 

Literature Review 
 

1. Human Development Index 

 

The UNDP first created the Human Development Index (HDI) in 1990 in response to the limitations of GRDP as a 

development indicator. A long and healthy life, as defined by life expectancy; knowledge, as determined by average and 

estimated years of schooling; and a respectable standard of living, as assessed by adjusted per capita expenditure, are 

the three primary dimensions of the HDI. These elements are connected and reinforce one another when assessing total 

human quality UNDP [8] 

 

2. Poverty and the HDI 

 

According to Sen [4], In terms of human development, poverty is described as the absence of basic skills required to 

live a dialogical existence. High poverty rates are a reflection of households' incapacity to meet fundamental necessities, 

such as access to health and education services, which are components of the HDI. Nurkse [9] demonstrates how 

poverty fosters conditions that promote progress in the quality of human capital through his theory of the cycle of 

poverty (the vicious circle of poverty). Extending this to the larger setting, Afriwan, Putra, and Fahmi [10] discovered 

that a rise in the Human Development Index significantly lowers poverty rates in Jambi Province, supporting the local 

negative association between these two variables. 

 

3. Open Unemployment Rate and HDI 

 

Unemployment affects human resource quality in two ways. Unemployment directly reduces personal income and 

limits access to social services. Unemployment indirectly reduces tax revenue for the government, which limits its 

ability to provide public services such as health and education. A high unemployment rate is a sign of inefficient labor 

utilization, which ultimately hinders income growth and human development, according to Okun's theory [11]. In a 

panel data analysis of 34 provinces in Indonesia, Ardina  [12] verified that the HDI is negatively affected by the Open 

Unemployment Rate (TPT). 
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4. GRDP Per Capita and HDI 

 

One common indicator for measuring the average level of welfare in a region is GDP per capita. Theoretically, an 

increase in GDP per capita increases people's purchasing power and allows local governments to allocate funds to the 

health and education sectors. According to Romer's endogenous growth theory [13], Since human capital is what 

propels long-term economic progress, there is a reciprocal relationship between GDP per capita and HDI. In their study 

in Jambi Province, Hauzan al [5] found a positive and substantial relationship between GDP per capita and HDI. 

Rahman et al. [14] confirmed similar results in the Indonesian setting, further demonstrating that poverty has a major 

impact on the HDI. 

Method 

A. Data and Data Sources 
 
This analysis utilizes secondary time series data for Sampang Regency from 2010 to 2023. The Human Development 
Index (HDI), poverty rate, open unemployment rate (TPT), and GDP per capita were obtained from the Central 
Statistics Agency (BPS) of Sampang Regency and official publications of East Java Province. The original model used a 
total of 14 data points, while 13 data points were used after the differentiation process. 

 
B. Classical Assumption Test 
 
The main estimation model used in this study follows the following log-level regression formulation: 
 

HDI = β₀ + β₁ LOG(POVERTY) + β₂ LOG(TPT) + β₃ LOG(GRDP_PERCAPITA) + ε                             (1) 
 

After identifying multicollinearity and autocorrelation in the original model, the data for each variable was transformed 
using the first difference method, changing the model to: 
 

ΔHDI = β₀ + β₁ Δ(POVERTY) + β₂ Δ(UNEMPLOYMENT) + β₃ Δ(GRDP_PERCAPITA) + ε          (2) 
 

Description:  
HDI = Human Development Index;  
POVERTY = percentage of poor population; 
TPT/UNEMPLOYMENT = Open Unemployment Rate;  
GRDP_PERCAPITA = GRDP per capita at constant prices;  
Δ = first-difference operator;  
β₀ to β₃ = regression coefficients;  
ε = residual. 
 
C. Classical Assumption Test 
 
A number of traditional assumption tests were carried out in order to satisfy the requirements for the BLUE (Best 
Linear Unbiased Estimator) OLS estimation. These tests included: (1) a normality test using the Jarque-Bera statistic, 
with a passing criterion if the probability is >0.05 (2) a multicollinearity test using the Variance Inflation Factor (VIF), 
with a passing criterion if the VIF is <10 (3) a heteroscedasticity test using the White Test, with a passing criterion if 
the probability of Obs*R-squared is >0.05 and (4) an autocorrelation test using the Breusch-Godfrey Serial Correlation 
LM Test. EViews software was used for all data processing. 

To satisfy the conditions for the BLUE (Best Linear Unbiased Estimator) OLS estimate, several traditional assumption 
tests were carried out. These tests include the following: (1) normality test using Jarque-Bera statistics, with a passing 
criterion if the probability is > 0.05 (2) multicollinearity test using Variance Inflation Factor (VIF), with a passing 
criterion if VIF < 10 (3) heteroscedasticity test using White Test, with a passing criterion if the probability of Obs*R-
squared > 0.05 and (4) autocorrelation test using the Breusch-Godfrey LM Serial Correlation Test, with a passing 
criterion if the probability of Obs*R-squared > 0.05. All data processing was done using EViews software. 

Results and Discussion 

 
A. Classical Assumption Test of Transformation Models 
 
Following the application of the first-difference transformation, Table 1 presents the outcomes of all classical 

assumption tests on the model. The model satisfies the OLS estimation criterion because all tests produced satisfactory 

results. 
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Table 1. An overview of the results of the classical assumption test 

 

Assumption Test Method Statistical Value / 
Prob. 

Conclusion 

Normality Jarque-Bera 1,339 / 0,511 Normal 
Multicollinearity VIF (max. 6,636) VIF < 10 Lolos 

Heteroscedasticity White Test Obs*R² = 11,758 / 0,227 Lolos 
Autocorrelation Breusch-Godfrey LM Obs*R² = 4,697 / 0,096 Lolos 

 
1. Multicollinearity Test 
 
All independent variables have VIF values less than 10, according to the findings of the model VIF test after differential 
transformation. Specifically, the VIFs for D(Poverty), D(Unemployment), and D(GRDP per capita) are 1.746, 1.215, and 
1.872, respectively. These results indicate that there is no substantial multicollinearity problem among the main 
variables of the model, thus allowing for reliable interpretation of the coefficient estimates. 
 
2. Normality Test 
 
With a probability of 0.511, the Jarque-Bera statistical test for residual normality produced a result of 1.339. The null 

hypothesis that the residuals are normally distributed cannot be rejected because this probability value is significantly 

higher than the 5% significance level. Additionally, the residual histogram supports the statistical and visual normality 

of the residuals by displaying a generally symmetric distribution with a skewness of 0.144 and a kurtosis value of 4.545.      

 

The residuals' normal distribution is confirmed by the histogram and Jarque-Bera test results shown in Figure 1 below. 

 
Figure 1. Residual Normality Test (Jarque-Bera Test) 

 
3. Heteroscedasticity Test 
 

The White test results in an Obs*R-squared score of 11.758 and a chi-square probability of 0.227. The residual variance 

is homoscedastic and the model shows no signs of heteroscedasticity if the probability value is greater than 0.05.  

 

To guarantee accurate OLS coefficient estimate, this is essential.     Figure 2 below shows the White test result verifying 

the lack of heteroscedasticity. 

 
Figure 2. Heteroscedasticity Test (White Test) 
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4. Autocorrelation Test 

 
 
The Breusch-Godfrey LM Serial Correlation Test yielded an Obs*R-squared value of 4.697 with a Chi-Square probability 
of 0.095 at lag 2. The probability value slightly above 5% shows that the model is free of autocorrelation issues following 
the implementation of the differencing transformation, in contrast to the condition in the original model before to the 
transformation.     
  
Figure 3 below displays the results of the Breusch-Godfrey LM test, which confirms that the model is autocorrelation-
free following differencing modification. 

 

 
Figure 3. Autocorrelation Test (Breusch-Godfrey LM Test) 

 

B. OLS Regression Estimation Results 
 
The estimation results of the original regression model (prior to change) using log-level data are shown in Table 2. The 
estimation findings shed light on the level correlations between variables, even if this model was not chosen as the final 
model because of assumption breaches.     

 
 
Figure 4 below shows the complete regression output of the original log-level model computed with EViews. 

 
Figure 4. Log-Level Model Regression Output (EViews) 

 
The transformation model estimation (final model) yields the following equation: 
 

ΔHDI = 0.496 + 0.178Δ(POVERTY) − 0.172Δ(UNEMPLOYMENT) + 0.000014Δ(GRDP_PERCAPITA)     (3) 
 
 
 
 

https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id/


Academia Open 

Vol. 11 No. 2 (2026): December 

DOI: 10.21070/acopen.11.2026.14711 

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo 

Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). 

11/13 

 
 

 
 

 
Table 2. Summary of OLS Regression Estimation Results of Transformation Model 

 

Variables Coefficient Std. Error t-Statistik Prob. 
Constant (C) 0,496 0,353 1,404 0,192 
Δ(POVERTY) 0,178 0,178 2,145* 0,039 
Δ(UNEMPLOYMENT) -0,172 0,172 -0,829 0,428 
Δ(GRDP PER CAPITA) 0,000014 0,0000040 3,512*** 0,008 
R-squared = 0,9539 Adjusted R-squared = 0,9401 
F-statistik = 68,973 (Prob. 0,000001) N observasi = 13 (setelah differencing) 

Note: * significant at α 5%; ** significant at α 1%; *** significant at α 1% 
 

C. Discussion 
 
1. The Impact of Poverty on HDI 

 
At the 5% significance level, the estimated results show that changes in poverty have a positive and significant impact 
on changes in the HDI, with a coefficient of 0.178. Although this outcome seems to defy general theory, a number of 
contextual circumstances can account for it. First, because there may be a lag effect, whereby prior poverty reductions 
are only reflected in rises in the HDI years later, the positive association in this short-run model reflects dynamic 
conditions throughout the transition period.. Second, the unique nature of Sampang Regency as a high-poverty area 
may result in a different short-run relationship due to the presence of social assistance programs that simultaneously 
improve health and education enrollment without directly reducing poverty levels over the same time period. 

 
This explanation is consistent with the findings of Ersad, Amir, Zulgani [15], who found that the effect of poverty on the 
HDI varies according to the stage of regional development in the context of eastern Indonesia. Social assistance 
program interventions often increase the HDI in disadvantaged areas without temporarily reducing poverty levels. 
 
2. The influence of TPT on HDI 
 

Theoretically, the TPT coefficient is negative (−0.172), but not statistically significant (prob. 0.428). This insignificance 

can be explained by the labor market structure of Sampang Regency, which is largely dominated by subsistence 

agriculture and the informal sector, where the formal TPT concept is less accurate in capturing the true labor market 

strength. Furthermore, Sampang's small size and relatively consistent TPT figures throughout the observation period 

may result in fluctuations that are too small to identify a substantial effect. Uswatun Hasanah et al. [16] showed that 

the formal TPT is not necessarily a strong predictor of changes in the HDI in their study of agricultural-based areas in 

Java. 

 

3. The Influence of Per Capita GRDP on HDI 

 

HDI is positively and significantly influenced by GDP per capita, with a probability value of 0.008. This is the strongest 

conclusion of this study and is consistent with previous research. The expansion of regional fiscal capacity, which allows 

for higher spending allocations to the health and education sectors, two key components of the HDI, is reflected in an 

increase in GRDP per capita. Furthermore, higher per capita income immediately increases people's purchasing power, 

enabling them to access healthcare and education services independently. These findings align with the research 

findings of Ekaputri [17] in Southern Sumatra and Kuswanto [5] in Jambi Province, both of which emphasized the 

crucial role of economic expansion in driving improvements in the HDI. 

 

D. Policy Implications 
 

Based on the findings above, there are at least three policy recommendations that can be formulated. First, the Sampang 

Regency Government needs to prioritize economic development strategies that can drive an inclusive increase in per 

capita GRDP, such as strengthening local leading commodities, developing agricultural processing industries, and 

improving infrastructure connectivity. Second, in order to have a more immediate influence on the Human 

Development Index (HDI), programs aimed at reducing poverty should be closely linked with expanding access to 

healthcare and basic education. Third, given that the unemployment rate (TPT) has not been proven significant, 

employment policies need to be directed at improving the quality and productivity of the dominant informal sector 

workforce, rather than simply reducing the formal unemployment rate. 
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At least three policy recommendations can be developed based on the findings mentioned above. The Sampang Regency 

Government should first prioritize economic development measures that can drive an equitable increase in per capita 

GDP, such as strengthening leading local products, developing agricultural processing businesses, and improving 

infrastructure connectivity. Second, to have a more direct impact on the Human Development Index (HDI), programs 

aimed at reducing poverty should be closely linked to expanding access to health services and basic education. Third, 

instead of just reducing formal unemployment, employment programs should focus on improving the quality and 

productivity of the dominant informal sector workforce, because the Integrated Workforce (TPT) has not been proven 

significant.. 

 

Conclusion 
 

This study uses OLS regression with differencing transformation to examine the factors influencing the Human 

Development Index (HDI) in Sampang Regency between 2010 and 2023. There are three primary conclusions that can 

be made. First, the mechanism of social assistance programs that raise the HDI dimensions without proportionately 

lowering poverty rates over the same period explains why poverty has a positive and large impact on short-term changes 

in the HDI in the context of Sampang Regency. Second, because the informal sector dominates the area employment 

structure, the Open Market Opportunity (TPT) has little impact on the HDI. Third, it has been demonstrated that GRDP 

per capita is the primary cause of positive and extremely significant gains in the HDI, demonstrating the significance 

of high-quality economic growth as the cornerstone of human development.      

 

With an R-squared value of 0.9539, which indicates extremely high explanatory power, the constructed model 

effectively satisfies all traditional assumptions methodologically when the transformation is implemented. In order to 

provide a more detailed picture of the dynamics of human development in Sampang Regency, future research is advised 

to employ panel data across sub-districts and broaden the scope of variables by incorporating indicators of public 

investment in the health and education sectors. 
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