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Human Development, The persistent Human Development Index (HDI) gap between
Education, Health, Eastern Indonesia and the more developed western regions
Eastern Indonesia reflects long-standing structural disparities in geography,

infrastructure, and public services. This quantitative study uses
panel data from 2014-2023 to capture a decade of policy changes
and post-pandemic recovery in Eastern Indonesia. Education and
health were chosen as primary explanatory variables because they
represent core HDI dimensions and fundamental drivers of
productivity and human capability. Data were analyzed using
multiple OLS regression models, tested for normality,
multicollinearity, heteroskedasticity, and autocorrelation, with
significance set at 5%. Results show education has a positive and
significant partial effect on HDI in Eastern Indonesia. In contrast,
the health variable shows no significant partial effect on the HDI.
This likely reflects limited variation in health metrics across
subregions, reporting gaps, unequal service access and quality,
and delayed impacts of health investments on development
outcomes. The findings confirm that improving education quality
is key to enhancing the human development index in Eastern
Indonesia. Meanwhile, health improvements require better service
quality and equitable access to translate into real HDI gains. The
study’s novelty lies in using panel data for Eastern Indonesia from
2014 to 2023, addressing a regional research gap. This
contribution enriches subnational human development literature
and offers evidence-based guidance for policymakers to prioritize
education quality improvements and equitable health services,
optimizing the impact of health investments on human
development outcomes in Eastern Indonesia.
Attribution-ShareAlike 4.0 International (CC BY-SA 4.0

INTRODUCTION

Human development is a top priority in efforts to create a prosperous, inclusive and
sustainable society(Ayonovna, 2024; Musagaliev, Gretchenko, & Tansikbaevna, 2024). One of the
indicators used to measure the quality of human development is the Human Development Index
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(HDI), developed by the United Nations Development Programme (UNDP)(Alfons, ., & Rahman
R, 2024; Lind, 2023). The HDI measures development achievements across three basic
dimensions: health, education, and a decent standard of living. This measurement aligns with the
Sustainable Development Goals (SDGs) program, which is part of the Sustainable Development
Agenda (Hak et al., 2016; Ugwu et al., 2025; UNESCO, 2018). The relationship between HDI and
SDGs is very close(Wang & Chen, 2024), where education in the HDI is aligned with SDGs 4,
which emphasizes equal access to inclusive and quality education and learning opportunities for
everyone (Khan et al., 2022; Saefudin et al., 2025). Meanwhile, the health dimension of the HDI
aligns with SDGs 3, focusing on increasing life expectancy, reducing mortality rates, and
improving access to quality healthcare services (Dadon Golan & Purcell, 2025; René et al., 2025).

Education and health are two dimensions in determining the achievement of the HDI.
Education plays a strategic role in improving the skills, productivity, and competitiveness of human
resources through indicators such as literacy rates, average years of schooling, and expected years
of schooling, which have a direct impact on quality of life and economic opportunities (Maulana
& Nuraini, 2025; Siregar, Erlina, & Sirojuzilam, 2024; Tiirk, Osth, Toger, & Kourtit, 2021).
Meanwhile, good health is supported by the availability of health facilities, adequate nutrition,
healthy lifestyles, increased life expectancy, reduced disease burden, and supported community
productivity (Kara, 2025; Pereira & Marques, 2022; Shen, Long, & Wu, 2023). The synergy
between improving the quality of education and improving health services is the key to accelerating
the Human Development Index (HDI) (Nainggolan, Lie, Nainggolan, & Siregar, 2022) especially
in areas with geographical challenges, inequality in access to basic servicesand complex socio-
economic issues that require special attention (Alimoradi, Griffiths, & Alijanzadeh, 2025; Julistia,
Kurniawan, & Hasimi, 2025).

Education in Eastern Indonesia often faces obstacles in the form of low quality teaching staff,
minimal facilities and infrastructure, and high dropout rates, especially in remote and island areas
(Patandung & Panggua, 2022; Renna, 2022; Siwitomo, Fitriyani, & ..., 2023). Meanwhile, the
health sector faces challenges in the distribution of medical personnel, limited basic service
facilities, and a high prevalence of infectious diseases and malnutrition. Remote and difficult-to-
access geographical conditions worsen the distribution of education and health services, which
ultimately impacts the low achievement of the Human Development Index (HDI) (Fahrurrozi,
Mohzana, Haritani, Yunitasari, & Basri, 2023; Yeni Yulianti & Siti Qomariah, 2025). Regions such
as the provinces of Papua, West Papua, Maluku, West Sulawesi, and East Nusa Tenggara
consistently occupy the lowest positions in the National Human Development Index (HDI)
rankings (Ministry of National Development Planning/Bappenas, 2024). This inequality reflects
the existence of complex structural problems (Arisandi & Syarifuddin, 2023). For the past 10 years,
there are numerous policies have been created to face inequality in education and health in Eastern
Indonesia. This period will provide enough time to observe long term trends and balance data
availability and relevance, and improve statistical and policy relevance.
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This study fills a substantive gap in the existing literature by providing ten-year panel
evidence on the determinants of human development, specifically in Eastern Indonesia, a region
that remains underrepresented in empirical HDI research. Despite extensive national policy
interventions, substantial inequality in education and health outcomes persists, signaling that
current approaches have not sufficiently addressed long-standing structural disparities. By applying
a robust panel data framework. This research generates context for sensitive evidence on how
education and health indicators jointly and individually shape provincial HDI outcomes over time.
The findings offer clear analytical benefits and practical value for regional development planning,
particularly by informing targeted resource allocation, strengthening the design of human capital
interventions, and improving the precision of policies aimed at reducing subnational inequality.

METHOD

This study tests the correlation between government spending in education and health on the
Human Development Index (HDI) in Eastern Indonesia using an explanatory quantitative panel
data design. The reason this study uses panel data is that it combines the strengths of time series
and cross-sectional data. This type of data also brings controls for unobserved heterogeneity,
increases estimation accuracy, and enables dynamic and complex analysis.

The research location covers the Eastern Indonesia region, consisting of 13 provinces in
Eastern Indonesia. The study subjects are provincial level aggregated socioeconomic indicators,
focusing on HDI and provincial government expenditure in education and health. Provincial
government spending data was obtained from the Directorate General of Fiscal Balance (DPJK
Kemenkeu), while HDI data was obtained from the publication of the survey results of the Central
Statistics Agency (BPS). All data were collected through documentary analysis of secondary data,
meaning that the researcher systematically identified, extracted, and evaluated information from
publicly available government documents and statistical reports. This ensures methodological
transparency and meets ethical standards for the use of publicly available aggregated government
data. The data obtained were then tested through a quantitative approach with a multiple linear
regression analysis method using the SPSS application with a significance level or alpha of 5% as
the threshold for estimating risk tolerance. This type of analysis can evaluate the effect of several
predictors at once, control for confounding variables, provide interpretable results, offer strong
predictive ability, and is supported by solid statistical theory. The variables in this study consist of:
(1) the dependent variable, namely the Human Development Index (HDI), and (2) the independent
variables, namely government spending in education (X1) and government spending in health (X2).

This study focuses on government spending in education and health as the two main
explanatory variables influencing the Human Development Index (HDI). The rationale for this
selection is grounded in the theoretical framework of UNDP’s Human Development concept,
which identifies education and health as two of the three core dimensions of human development.
Empirically, numerous studies (e.g., Barro & Lee, 2015) have confirmed that public expenditure
in these sectors directly enhances human capital through improved access to quality education and
healthcare. Methodologically, restricting the model to these two key variables ensures parsimony
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and minimizes multicollinearity while maintaining strong explanatory power. Contextually, this
focus aligns with national development priorities in developing countries, where fiscal policy in
education and health remains the most effective instrument for improving human well-being. The
relationship between variables was analyzed using a multiple linear regression model as follows:

IPM;; = By + By In Educ; + [, 1In Health;; + ey

The data analysis technique was carried out in several stages. First, a classical assumption
test was conducted, including normality, multicollinearity, and heteroscedasticity tests, to ensure
the feasibility of the regression model. Second, a simultaneous F-test was conducted to determine
whether education and health variables jointly had a significant effect on the HDI. Third, a partial
t-test was conducted to test the significance of each independent variable's influence on the HDI.
Furthermore, the coefficient of determination (R?) was used to determine the extent to which
education and health variables were able to explain variation in the HDI.

RESULTS AND DISCUSSIONS

Descriptive Statistical Analysis
Table 1. Descriptive Statistics

. Standard
Variables N Minimum Maximum Mean .o
Deviation
Education 130 25 29 27.46 1,050
Health 130 25 28 26.51 .685
HDI 130 57 77 67.86 4.146
N 130

Source: Secondary Data Processing, SPSS (2025)

The descriptive statistics indicate that, over 130 observations, the average government
expenditure on education was 27.46 (ranging from 25 to 29), while health expenditure averaged
26.51 (ranging from 25 to 28). The Human Development Index (HDI) ranged from 57 to 77,
with a mean of 67.86 and a standard deviation of 4.146. These figures describe the distribution
and variation within the same region over time, rather than implying cross-regional differences.
Therefore, the terms “high” or “low” are not interpreted in an absolute sense, but rather as
indicators of relative changes and internal dynamics across the observed period.
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Inferential Statistical Analysis
a. Classical Assumption Test

Table 2. Classical Assumption Test

Classical Assumption AsymP. Sig DeV1.at10n.from Nilai VIF
Test (2 tailed) Linearity

Data Normality 0.217

Linearity 0.260

Multicollinearity 1.336

Source: Secondary Data Processing, SPSS (2025)

The results of the classical assumption tests indicate that the regression model satisfies
all key assumptions required for reliable estimation. The normality test shows an Asymp. Sig
(2-tailed) value of 0.217, which is greater than the 0.05 threshold, implying that the residuals
are normally distributed. This confirms that the model meets the assumption of normality.
The linearity test produces a Deviation from Linearity value of 0.260, also exceeding 0.05,
suggesting that the relationship between the independent variables (education and health
expenditures) and the dependent variable (Human Development Index) is linear.
Furthermore, the multicollinearity test yields a Variance Inflation Factor (VIF) of 1.336, well
below the conventional cutoff of 10, indicating that no multicollinearity problem exists
between the explanatory variables. Overall, these results demonstrate that the data fulfill the
normality, linearity, and multicollinearity assumptions, confirming that the regression model
1s statistically sound and suitable for further analysis.

b. Hypothesis Testing

Table 3. Inferential Statistical Analysis

Variables Coefficient T count F count Significance
Health -.140 -215 .830
Education .965 2,113 .037
Regression 2,860 .062
Constant 44,830 3,043 .003

Source: Secondary Data Processing, SPSS (2025)

Based on the results of SPSS data processing, a multiple linear regression estimation
model can be formulated as follows:

IPMlt == BO + ﬁlEduClt + BzHealthlt + git

IPM;; = 44.830 + 0.965Educ;; — 0.140Health;; + &;;
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Based on the regression estimation model, the following conclusions can be drawn:

a. The constant is positive; this means that if the value of Education (X1) and Health (X2) is 0,
then the value of the Human Development Index (Y) is positive, namely 44,830.

b. The regression coefficient of the education variable (X1) is positive at 0.965. If education
(X1) increases by 1, the Human Development Index (Y) will increase by 0.965. A positive
coefficient means there is a positive relationship between education and the Human
Development Index.

c. The regression coefficient of the health variable (X2) is negative 0.140. If health (X2)
increases by 1, the human development index (Y) will decrease by 0.140. A negative
coefficient means there is a negative relationship between health and the Human
Development Index.

Furthermore, based on the results of the hypothesis test, it is known that the Education
variable has a positive coefficient (B = 0.965) and is statistically significant (p = 0.037),
indicating that education has a positive influence on the HDI. This means that an increase in
education indicators tends to be followed by an increase in the HDI. The health variable has
a negative coefficient (B = -0.140) and is not significant (p = 0.830), meaning it has no
statistically significant influence on the HDI in this model. This could be due to health
indicators being relatively stable or not varying significantly across regions. The impact of
health investment tends to be indirect and long term, whereas education yields more
immediate results. In the context of Eastern Indonesia, health budgets are often allocated to
curative activities and infrastructure rather than preventive programs, reducing their
measurable influence on human development. Structural constraints such as geographic
remoteness, uneven distribution of health services, and limited accessibility could weaken
the effectiveness of health expenditure, causing improvements in health outcomes to remain
minimal despite budget allocations.

¢. Coefficient of Determination (R Square)

Table 4. Model Summary: Effects of Education and Health Expenditures on HDI
Model Summary

Std. Error of
Model R R Square Adjusted R Square the Estimate
1 748 .056 .036 3.86002
a. Predictors: (Constant), Education, Health

The Model Summary table shows that the correlation coefficient (R) of 0.748 indicates a
moderately strong positive relationship between the independent variables (government spending
on education and health) and the dependent variable, the Human Development Index (HDI). The
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R? value of 0.056 means that approximately 5.6% of the variation in HDI can be explained by
changes in education and health expenditures. This implies that these two variables contribute only
modestly to explaining variations in human development, while the remaining 94.4% is influenced
by other factors not included in the model, such as economic growth, poverty levels, infrastructure
development, or institutional quality. A low R? of this magnitude indicates that the explanatory
power of the model is limited, suggesting that the specification does not fully capture the structural
drivers of HDI variation in Eastern Indonesia. In practical terms, this implies that the model is
statistically valid but substantively weak, meaning it can still identify significant relationships but
is inadequate for prediction or comprehensive policy inference. A more robust model would need
to incorporate additional socioeconomic and institutional determinants to improve explanatory
adequacy and better reflect the multidimensional nature of human development.

The results of the study indicate that the education variable has a positive and significant
effect on the Human Development Index (HDI) in Eastern Indonesia, where the regression
coefficient is 0.965 with a significance value of 0.037, indicating that increasing education on the
attributes of Average Years of Schooling (RLS) and Expected Years of Schooling (HLS) has
contributed to driving the increase in the HDI. This is in accordance with the theory of human
development, which emphasizes the importance of education as the basic capital for increasing
skills, productivity, and economic opportunities for the community through strengthening human
resources (Lubis, Sari, Syahfitri, & Suharianto, 2024; Nainggolan et al., 2022). According to the
findings, the higher the educational attainment, the greater the individual's opportunity to improve
their quality of life.

The condition of education in Eastern Indonesia still faces structural challenges, such as
limited teaching staff, minimal facilities and infrastructure, and high dropout rates in remote and
island areas (Patandung & Panggua, 2022). This situation has caused the gap between the Human
Development Index (HDI) and other regions to remain glaringly unequal. Therefore, the findings
of this study emphasize the importance of improving access to and quality of education as a
development priority in Eastern Indonesia. This includes investments in school facilities in remote
areas, teacher competency enhancement, and scholarship programs, which can be effective
strategies for accelerating human development while narrowing regional disparities.

Unlike the education variable, the health variable did not significantly influence the HDI.
The health regression coefficient showed a negative value (-0.140) with a significance level of
0.830, indicating that health indicators did not significantly contribute to variations in the HDI in
Eastern Indonesia. This finding aligns with research conducted by the University of Indonesia
Julistia et al., (2025) and Ann et al., (2023), Health spending on the HDI is low or has no significant
impact on improving human development. One reason is that the health budget is more oriented
towards curative spending and physical infrastructure development, resulting in a relatively small
impact on increasing life expectancy.

In addition, geographical factors such as remoteness of the region, uneven distribution of
medical personnel, and limited public access to basic health services worsen the effectiveness of
health programs (Wulandari, Fadilah, Okataviyani, Jabbar, & Desmawan, 2024). As a result,

2509



e-ISSN: 2723-6692 L) p-ISSN: 2723-6595

despite allocations for health spending, health outcomes do not vary significantly across regions,
thus limiting their contribution to the Human Development Index (HDI). These results underscore
the need for a reorientation of health policy to place greater emphasis on promotive and preventive
aspects, such as improving community nutrition, preventing infectious diseases, and equitable
distribution of health facilities in remote areas. This will enable the health sector to play a more
optimal role in supporting the acceleration of human development in Eastern Indonesia.

Beyond the roles of education and health, the empirical literature consistently highlights
several additional determinants that significantly influence human development, particularly
income, infrastructure, and governance quality. Income level, reflected in per capita earnings,
determines household capacity to invest in education, healthcare, and overall welfare, thereby
reinforcing human capital accumulation (Klasen, 2011; Liu et al., 2024). Research on ASEAN
countries demonstrates that income generating capacity, supported by economic openness and
labor market expansion, is a strong predictor of economic growth and human development
(Rahmadani & Setiartiti, 2023). Infrastructure also emerges as a fundamental driver, such as
physical, social, and financial infrastructure, collectively supporting mobility, connectivity, and
access to essential services. Evidence from Indonesia shows that infrastructure dimensions
significantly affect provincial economic performance (Ervianto, 2017; Maqin, 2011). Well-
developed infrastructure and social service provision also contribute to regional economic
performance and inclusive development in Malaysia (Aznin, Bakar, Hadijah, & Mat, 2017; Tan,
Zuo, & Feng, 2014), as well as in the majority of ASEAN countries (Ramadhani & Faridatussalam,
2024).

Governance quality is equally influential, as regions with stronger institutional capacity,
more efficient public spending, and transparent service delivery tend to achieve better human
development outcomes. Indicators such as government effectiveness, rule of law, and regulatory
quality play central roles in determining how public resources are allocated and how efficiently
policies are implemented (Nugraha & Marhaeni, 2022). Implementation of good governance has a
significant positive effect on growth across ASEAN countries (Addainuri, Abidin, & Suci, 2023).
Therefore, good governance enhances the productive effect of human capital and supports more
equitable economic outcomes (Sapanang et al., 2024). These findings align with institutional
economics theory, which argues that effective institutions reduce uncertainty, strengthen public
trust, and improve the efficiency of development programs. Thus, integrating income,
infrastructure, and governance into the analytical framework provides a more comprehensive
understanding of the structural drivers of human development, particularly in regions where
disparities remain persistent.

Comparative evidence from ASEAN countries further illustrates how structural determinants
shape human development trajectories. In Vietnam, sustained improvements in human
development have been supported by strong public investment in education and institutional
reforms, showing that governance quality and human capital expansion significantly enhance
development outcomes (Nguyen, 2020, 2021). The Philippines provides a contrasting case, where
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governance barriers, such as corruption and low bureaucratic efficiency, can reduce the translation
of economic gain into human development (Afandi et al., 2025; Brillantes & Fernandez, 2011).
Meanwhile, Thailand demonstrates that long term investment in public health and logistics
infrastructure supports HDI progress. Universal Health Coverage (UHC) Policy that implemented
by Thailand government, shows significant improvement in national well-being
(Sumriddetchkajorn, Shimazaki, Ono, Kusaba, & Kobayashi, 2019; Tangcharoensathien,
Patcharanarumol, Suwanwela, & Supangul, 2020).

The comparative cases from ASEAN countries illustrate that Eastern Indonesia faces
structural challenges similar to those observed across the region. Patterns in governance quality,
infrastructure development, and human capital investment show parallel influences on
development outcomes. This alignment indicates that the determinants shaping human
development in Eastern Indonesia reflect broader dynamics found throughout ASEAN.

CONCLUSION

Based on the results of this study, it can be concluded that the education variable has a
positive and significant effect on the human development index in Eastern Indonesia. This finding
confirms that the quality of education is a major factor in improving the quality of human
development in Eastern Indonesia. Furthermore, this study found that the health variable does not
affect the human development index in Eastern Indonesia. This study suggests the need to improve
the quality of health and equitable access in Eastern Indonesia. Although this study has
contributions, it also has limitations. First, this study only focuses on Eastern Indonesia, so the
results cannot be generalized to wider regions or areas. Second, this study does not include other
relevant variables that influence the human development index, so the results have the potential to
produce a biased estimation model. Therefore, further research should consider expanding the
scope of analysis to include a wider set of regions or a larger temporal dimension to enhance the
generalizability of the findings. In addition, subsequent studies are encouraged to incorporate
additional relevant determinants of human development, such as economic growth, institutional
quality, and other structural variables, to provide a more comprehensive explanatory framework.
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