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Abstract

Research Originality: This study focused on addressing the
goal of reducing extreme poverty (EP) to 0% by 2024 in
Indonesia, an objective that has been underexplored in global
literature.

Research Objectives: This study examined convergence in EP
across Indonesia and analyzed the impact of economic as well
as social variables on poverty reduction.

Research Methods: Panel data from 34 Indonesian provinces
(2017-2022) were analyzed using Generalized Method of
Moments (GMM) and K-means Cluster analysis for regional
classification.

Empirical Results: The results showed that provinces in
Indonesia were reducing EP at an annual rate of 1.19%,
with a half-life of 1.6 years. This process signified that the
country was on a path to achieve near-zero EP by 2024.
Major socioeconomic drivers identified during the study
included employment expansion and investments in education.
Moreover, K-means Cluster analysis identified Cluster 1
(Central Sulawesi, North Maluku, Papua) with the highest
EP rate of 1.52%, showing critical geographic disparities.

Implications: The Government should adopt a multilevel
strategic framework prioritizing regions with the highest
poverty rates. Job creation and better access to education played
a crucial role. Additionally, Indonesia's success could serve as
a model for sustainable EP eradication in developing nations.
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INTRODUCTION

The eradication of extreme poverty (EP) is a critical global agenda under Sustainable
Development Goals (SDGs), aimed to be achieved by 2030 (United Nations, 2015). EP is
a condition where the welfare of a population is lower than that of the international line
(US$1.90 PPP). This issue has severe long-term consequences, particularly for the poorest
communities worldwide. Data from 2018 showed that approximately 670 million people
lived on less than $1.90 per day (Manuel et al., 2020). A study by Fox et al. (2015)
explained that 5.3% of the global population, or roughly 16.5 million individuals, were
classified as extremely poor in 2011. Alston (2018), United Nations Special Rapporteur
on EP and human rights, documented that 18.5 million Americans lived in acute poverty.
More importantly, the World Bank estimates that 680 million people will remain in EP
by 2030, an increase of 250 million compared to pre-pandemic projections (Manuel et
al., 2020). These trends indicate that EP remains a significant global challenge despite

concerted mitigation efforts.

Brady (2019) categorized the leading causes of poverty into three primary frameworks.
Firstly, behavioral theory postulates that poverty stems from individual behaviors shaped
by societal incentives and cultural norms. Secondly, structural theory describes poverty as
an outcome of inequitable economic and social systems that constrain individual agency.
Thirdly, political theory asserts that power dynamics and institutions play a major role in
shaping poverty-related policies and influencing how individual behavior affects poverty

outcomes.

Indonesia aims to eliminate EP by 2024 through Presidential Instruction of the
Republic of Indonesia No. 4/2022, as a nation committed to achieving the SDGs. Despite
the steady decline of the poverty rate from 6.2% in 2014 to 2.04% in 2022, the COVID-19
pandemic has significantly slowed this progress (see Figure 1). Moreover, the most vulnerable
groups in this kind of situation include individuals trapped in chronic poverty due to

structural barriers, such as limited access to economic resources, education, and information.

Poverty is a multidimensional phenomenon caused by a lack of income or access
to productive resources, and it is also closely connected to the assurance of survival,
including the social status of communities within a broader context (UNDD, 2022).
According to Cournane et al. (2015) and Chokkanathan and Mohanty (2017), one of
the significant challenges faced by many developing countries is the disparity in social
and economic status. To alleviate poverty, factors such as infrastructure, human resource
development, access to employment, mobility, social representation, and social networks
need to be improved (Anyanwu, 2017). As a result, studies have extensively examined the
impacts of poverty and economic development. For instance, Hotez (2021) demonstrated
that poverty would persist and have long-term consequences due to the COVID-19
pandemic. Hummel et al. (2015) explained that the increasing number of households
falling into EP posed a burden on sustainable development.

Despite the extensive research on ED several gaps remain in the existing literature.

Previous studies have focused on the impact of economic growth on poverty, producing
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contradictory results. Some studies have shown that economic growth can significantly
reduce EP (Labidi et al., 2023; Anser et al., 2020; Anyanwu, 2017). However, investigation
by Doe and Smith (2023) signified that economic growth in some developing countries
did not automatically reduce poverty levels. This study found that factors such as income
inequality, institutional quality, and resource distribution play a crucial role in determining
how economic growth contributes to poverty reduction. The unequal distribution of
economic gains diminished the significance of economic growth in reducing EP (Bolarinwa
et al., 2021). Diverging from prior studies that assumed a direct link between economic
growth and poverty reduction, this study systematically integrates income distribution,
institutional quality, and redistributive policies as mediating mechanisms. Even though the
relationship between economic growth and EP reduction has been widely explored, there
is still a gap in understanding how the distribution of the growth benefits influences its
effectiveness. Moreover, most studies tend to assume that economic growth automatically
reduces poverty, often neglecting factors such as income inequality, access to resources,

and redistributive policies.

Figure 1. Percentage of poverty and extreme poverty in Indonesia, 2014-2022 Source:
Central Bureau of Statistics
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Source: Central Bureau of Statistics

Studies on the role of social assistance and welfare programs in reducing EP have
also produced inconsistent results, as Doe et al. (2023) found that social assistance

significantly impacted poverty reduction. Additionally, allocating more healthcare resources
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to low-income groups enables the poor to benefit more than higher-income groups (Anser
et al., 2020). Some reviews suggest that while social assistance can improve the well-being
of recipients, its long-term impact on poverty reduction is often limited, particularly
without complementary programs such as improved access to education and employment
(Banerjee et al., 2017; Hidrobo et al., 2018; Baird et al., 2018). These gaps highlight
the need for further research on the contextual factors that influence the effectiveness of
social assistance, including governance, transparency, and community engagement. Beside
that, Saha and Qin (2023) conclude that financial inclusion has a negative association

with extreme poverty in developing countries but not in high-income countries.

EP convergence is a process in which EP levels across regions or countries tend to
approach a more balanced level over time. Previous studies have primarily examined the
convergence of economic factors, including Gross Domestic Product (GDP) and income
inequality, while EP convergence, particularly in regional contexts such as Indonesia,
has rarely been explored. Diverging from prior studies that focused on macroeconomic
convergence (e.g., GDP), this research pioneers the examination of EP convergence at
the subnational level, employing advanced econometric techniques and spatial clustering,
to capture Indonesias unique regional disparities. The process creates a significant gap
in the literature, showing the importance of understanding the dynamics of EP across
regions to formulate more effective policies. Therefore, this study aims to address the gap
by offering several novel contributions. Firstly, the investigation employs the Generalized
Method of Moments (GMM) regression analysis, utilizing both first-difference and system
GMM methods to model EP. This method allows studies to include lagged EP as an
explanatory variable, capturing the dynamic nature of inequality and poverty. The method
also addresses endogeneity issues commonly found in panel data models, producing
more accurate and consistent estimates. Secondly, this study explores the concept of EP
convergence, which has been rarely examined in previous literature. By analyzing EP
convergence across regions in Indonesia, the analysis aims to understand the effectiveness
of government efforts in reducing EP and achieving regional balance. The investigation
also examines the impact of economic and social variables on EP convergence, providing
a more comprehensive understanding of the factors influencing its reduction. Thirdly,
this study employs K-Means Cluster analysis to group Indonesian provinces based on
shared characteristics of EP. The method enables the identification of specific patterns
of EP in each cluster, assisting the government in formulating more targeted policies.
Consequently, this study makes a theoretical contribution to understanding the dynamics
of EP and also provides practical recommendations for the government to accelerate the
eradication of EP in the country.

METHODS

The data used in this study were sourced from the National Acceleration Program
for Extreme Poverty Eradication, the Central Bureau of Statistics, and the Ministry of
Finance. The dataset comprised panel data, cross-sectional data (34 provinces), and time-
series data (2017-2022). Typically, this data enabled strong analysis of EP dynamics and
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its determining factors over time. In the context of this study, the dependent variable in

the analysis was EP, measured as the percentage of individuals with expenditures below
the EP line (PPP-adjusted < US$1.9 per day). Meanwhile, the independent variables

were categorized into two groups: economic and social variables. Economic variables

included economic growth (Growth), income inequality (Gini Index), and employment

opportunity rate (Employment_Opportunity). On the other hand, social variables

comprised social assistance (Social_Costs), welfare (Welfare_Cost), healthcare (Health_

Cost), and education expenditure (Education_Cost).

Table 1. Definition of Variables Used in the Analysis

Variable

Definition

Source

Dependent Variable

Extreme_Poverty

Extreme Poor People (%): Individuals
whose expenditures were beneath EP line,
defined as purchasing power parity (PPP)
less than USS 1.9 per day.

National Acceleration
Program for Extreme

Poverty Eradication,
Coordinating
Ministry for Human
Development and
Cultural Affairs

Independent Variable Economic

Growth

Gini

Employment_Opportunity

Economic Growth (%): The total goods
and services produced by a region over a
specific period.

Income Inequality (Index): An indicator
measuring disparities in income
distribution among individuals or groups
in a society.

Employment Opportunity Level (%): The
percentage of the working population
compared to the total labor force.

Central Bureau of
Statistics

Central Bureau of
Statistics

Central Bureau of
Statistics

Independent Variable Social

Social_Costs

Welfare_Cost

Health_Cost

Education_Cost

Social Assistance Spending (%):
Government expenditures on direct
assistance to vulnerable groups, including
cash transfers, goods, or services.

Welfare Spending (%): Government
expenditures on various programs and
initiatives aimed at improving community
welfare, including empowerment
programs, job training, and infrastructure
development.

Health Spending (%): Government
expenditures on healthcare services for
vulnerable or low-income groups.

Education Spending (%): Government
expenditures to support access to and
quality of education, particularly for
children and adolescents from low-income
families, including scholarships and school
subsidies.

Ministry of Finance

Ministry of Finance

Ministry of Finance

Ministry of Finance

Source: Calculation of Author
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The analytical model was adapted from Manuel et al. (2020), as follows:
Extreme_Poverty = f (Economic,Social) (1)

Where economic and social variables were analyzed to identify the determinants of

EP. The definitions and data sources for each variable were shown in Table 1.

The dynamic panel data analysis method was used to estimate the convergence
model using the GMM method. This method was selected due to the presence of
a lagged dependent variable, namely EP, as an independent variable in the model
specification. Endogeneity issues developed from dynamic relationships, leading to biased
and inconsistent estimators when the model was analyzed using static panel data methods.
Therefore, the model in this study was estimated using the dynamic panel data method
with the GMM model, following the theory of Arellano and Bond with the first differences
(FD-GMM) model. Since the GMM estimator in first differences has been criticized
in the literature, system GMM (Sys-GMM) estimation proposes a theory that Blundell
and Bond used as a system of equations estimated in first differences. Consequently,
the evaluation of the dynamic panel data model using the system GMM model ensured
unbiased, consistent, and valid criteria. To examine the impact of economic and social

variables on EP, a GMM model was specified in Equation 2 as follows:

Extreme_Poverty, - Extreme_Poverty,, , = B, + B, Extreme_Poverty, , + B, Growth,, +
B, Gini,, + B, Employment_ Opportunity,, + B, Social_Costs,, + 3, Welfare_Costs,, +
B, Health_Costs,, + B, Education_Costs, + u,, (2)

Where Extreme_Poverty = EP, Growth = Economic growth, Gini = Income inequality,
Employment_Opportunity = Employment opportunity level, Sosial Coast = Social
assistance spending, Welfare_Coast = Welfare spending, Health_Coast = Health spending,
Education_Coast = Education spending, f = Vector of predictor variable coeflicients, t

= Year, i = Province, and u = Error term.

The behavior and characteristics of regions were examined to test the convergence
hypothesis in empirical studies on [-convergence analysis. Previous studies on
convergence had widely used both static and dynamic analyses to validate the
hypotheses, leading to the conclusion that convergence studies were divided into two
methods. These methods included o-convergence (static analysis) and B-convergence
(dynamic analysis), which predominantly applied GMM models. More importantly,
convergence hypothesis generated significant interest, leading to extensive literature
examining income convergence both in and across countries. To test the hypothesis of
EP convergence in Indonesia, this study used a parametric method using [-convergence
equation as follows:

Yie = %ln (%) = %[(ln(yi,t) —In (Yi,t—l))] 3)
Y. in Equation 3 was subsequently used as dependent variable in Equation 4, as

follows.
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Yie=a—-BInYq+yXit-1+ U (4)

—-B=(1-e*)ataue*=1+p (5)

Where, Y = dependent variable, X = explanatory variable, T = total number of observation
periods, t = year, i = province, e = natural logarithm, and u = error term. The convergence
process was observed when the coefficient of 3 was less than 1. Additionally, the speed
of convergence, represented as A, was derived from Equation 6. The speed estimated
the rate at which EP approached a steady state. Moreover, half-life test in Equation 7
showed the time required to achieve steady-state condition of EP convergence or the

time needed to reach half of EP convergence, expressed as T.

PR, ()

T (6)
-In(0.5) _ In(2)
T Tyt 2 7)

Where, A = speed of convergence of EP, B1 = coeflicient of the lag of EP, T = total

number of observation periods, and T = half-life of convergence.

Subsequent analysis was conducted using K-Means Cluster method to identify
provincial groupings based on similar characteristics (Jollyta et al., 2019). In this cluster
analysis, provinces were grouped based on dimensions of EP, providing insights into EP
in provinces in the same cluster and enabling comparisons in different cluster. Following

the discussion, the clustering was defined by the following equation.

d(x;, ;) = et (im — Cjm)? 8)

Where X, = feature vector of i-th data point, ¢ = centroid vector of cluster j and n =

number of features (dimensions of EP). This clustering method showed the highest and
lowest levels of EP across 34 provinces of Indonesia, concerning government efforts to
accelerate reduction of the poverty. Using K-Means Cluster method, the 34 provinces

were grouped into three cluster, namely high, medium, and low.

RESULTS AND DISCUSSION

Table 2 shows the sample means for the variables used in this study. Generally, EP
in several provinces remained high, signifying that the reduction of EP across regions had
not been evenly achieved. Table 2 presents the sample means for economic indicators,
including Gross Regional Domestic Product (GRDP), income inequality, and employment
opportunities. Table 2 presents the social indicators, including social costs, welfare, health,

and educational assistance.

Table 3 shows the results of bivariate analysis using GMM applied to social and
economic indicators in combating EP across 34 provinces in Indonesia. In this Table,
GMM estimation was conducted using two model methods, namely First Difference

GMM (FD-GMM) and System GMM. During the analysis, tests were performed using

the Sargan and Arellano-Bond tests to ensure the validity and consistency of the models
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used to determine the best model. The results of these tests for both models are shown

in Table 3, providing comprehensive information on the selection of the best model.

Table 2. Summary Statistics

Variable Obs Mean Std. Dev. Min Max
Extreme_Poverty 204 5.5705 5.8109 0.03 37.0009
Growth 204 4.8008 5.3517 -15.74 43.58
InGini 204 -1.0562 0.1147 -1.4439 -0.8209
InEmployment_Opportunity 204 4.5513 0.0188 4.4892 4.5914
InSocial_Cost 204 -1.1082 1.0319 -3.7161 1.9897
InWelfare_Cost 204 40117 0.1053 3.6068 42912
InHealth_Cost 204 2.6187 0.1751 2.0649 3.1542
InEducation_Cost 204 3.1758 0.2528 2.0819 3.7576

Source: Calculation of Author

The FD-GMM model yielded a Sargan test statistic of 15.489, indicating that the
FD-GMM estimator utilized invalid instruments. Moreover, Arellano-Bond test results for
the FD-GMM model showed significance for AR(1) with a test statistic of -2.7469 and
AR(2) of 2.0983. These results showed that the FD-GMM estimator was inconsistent,
and further testing was conducted using the System GMM model. This inconsistency
likely stems from the FD-GMM’s inability to address persistent poverty dynamics, as
lagged EP levels in rapidly changing economies like Indonesia may violate the assumption
of weak exogeneity. The Arellano-Bond test for the System GMM model indicated that
the AR(1) test statistic was significant at -1.6345, whereas the AR(2) test statistic was
insignificant at 1.3278. This outcome showed that the System GMM estimator was
consistent during the analysis. The System GMM superiority stems from its ability to
incorporate both lagged levels and differences, thereby mitigating biases from unobserved
heterogeneity —a critical advantage in analyzing dynamic poverty trends. The Sargan
test result was insignificant, with a test statistic of 13.68982, indicating that the System
GMM estimator was valid. The process concluded that the System GMM model was
both valid and consistent. Therefore, the results of the dynamic panel data regression
model specification test showed that the System GMM model was the best choice.

Convergence model results provided insights into several factors influencing the
convergence of EP in Indonesia. Interventions aiming at these factors were necessary
to accelerate the convergence process. These interventions focused more on regions
with higher levels of EP to expedite the reduction of EP accelerating the convergence
process. The coefficient of the lagged EP variable, being less than one, indicated that
the convergence process was linked to poverty reduction. Moreover, the outcome showed
that the combined effect of social and economic factors accelerated the reduction of EP

by 7.15% over six years, or 1.19% annually, with a measurable half-life of convergence.
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This value implied that achieving a 0% EP would take approximately 9.69% of the

required effort, or around 1.6 years.

The Sys-GMM estimation model in conditional B-convergence analysis was the
best aggregate model for explaining the impact of economic and social factors on EP
convergence in Indonesia. The coefhicient of the economic growth variable (Growth) in the
aggregate model was 0.022. Statistically, this result showed that the variable had a significant
positive effect on accelerating the process of EP convergence in the country. However, this
counterintuitive finding (where growth impedes EP reduction) mirrors Indonesia’s uneven
development pattern, characterized by urban-centric growth that widens rural-urban gaps.
This process indicated that a 1% increase in economic growth slowed the convergence of
EP reduction by 0.022% (ceteris paribus). Additionally, these results showed that economic
growth accompanied by high and uneven income inequality, as well as structural disparities,
delayed the process of EP reduction in Indonesia. This result aligns with Kuznets’ inverted-U
hypothesis, which posits that initial growth phases deepen inequality before eventually
leading to redistribution, a stage that Indonesia has yet to fully navigate.

Table 3. Results of B-Convergence Model Estimation

Dep. Var = EP
Parameter
First-differences GMM System GMM
Constant -7.358 110.214*
(0.214) (0.017)
Extreme_PovertyyH 0.995%** 0.958%***
(0.000) (0.000)
Growth 0.003 0.022*
(0.234) (0.016)
InGini -0.925 -13.009***
(0.084) (0.000)
InEmployment_Opportunity 1.084 -26.241%*
(0.405) (0.010)
InSocial_Costs 0.048 -0.213
(0.249) (0.209)
InWelfare_Cost -0.145 -0.589
(0.377) (0.274)
InHealth_Cost 0.006 0.707*
(0.920) (0.046)
InEducation_Cost 0.033 -1.8719634%**
(0.536) (0.000)
Implied A 835 7.15
Half-life 8.30 9.69
Sargan Test 15.48874 13.68982
(0.0168) (0.1876)
Arellano-Bond Test
for AR(1) -2.7469 -1.6345
(0.0060) (0.021)
for AR(2) 2.0983 1.3278
(0.0359) (0.1843)
Information: * p<0.05; ** p<0.01; *** p<0.001
Source: Author’s Calculation
https://journal.uinjkt.ac.id/index.php/etikonomi 661
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In underdeveloped countries, convergence of EP alleviation was reduced due to rapid
national economic growth that widened the gap between urban and rural regions. This result
supported the panel data analysis of 50 countries conducted by Garcia and Lopez (2023).
Specifically, the study showed that GDP per capita growth significantly reduced the speed
of poverty convergence, as the benefits of growth were intense among high-income groups.
For Indonesia, resource-driven growth (e.g., palm oil, mining) disproportionately benefits
corporations rather than impoverished communities, perpetuating spatial inequality. Santoso
and Putri (2022) found that without redistributive policy interventions, economic growth
delayed the convergence due to wealth accumulation among the elite. Aside from this,
growth dependent on extractive sectors was negatively correlated with EP reduction due to
limited job creation and unequal income distribution (Chen & Kim, 2023). Observations
showed that economic growth alone was insufficient to reduce EP, except when supported
by policies promoting equity and inclusivity.

This highlights the need to integrate pro-poor fiscal policies, such as land reform
and progressive taxation, into growth strategies. This result implied that economic growth
slowed the process of EP reduction convergence without appropriate policy interventions,
particularly in countries with high income inequality, such as Indonesia. Therefore,
policies focusing on income redistribution, inclusive growth, and the development of

underdeveloped regions played a significant role in accelerating EP reduction.

Regression analysis in this study revealed that the coeflicient of the income inequality
variable (Gini) in the aggregate model was -13.009, indicating a significant negative
effect on the acceleration of EP convergence in Indonesia. This magnitude highlights
inequality as the single most significant impediment to poverty reduction; a 1% rise
in the Gini coefficient erases over a decade of progress in EP alleviation. This outcome
signified that a 1% increase in income inequality reduced the speed of EP convergence by
-13.009% (ceteris paribus). Additionally, the result confirmed that high-income inequality
substantially hindered efforts to alleviate EP. This phenomenon is exacerbated in Indonesia’s
patronage-driven political economy, where oligarchic structures divert resources from
poverty programs. This phenomenon occurred because unequal resource distribution
restricted the poorest groups from improving their welfare while also limiting capital

formation and investment across various sectors.

The results supported the studies by Labidi et al. (2023), Polacko (2021), and
Ochi et al. (2024), which found that income inequality exacerbates poverty by causing
unequal income distribution. This situation caused vulnerable groups to remain in low-
income conditions and trapped individuals in a cycle of poverty. For example, Java-Bali
regions, which account for 60% of GDD, receive disproportionate investment, leaving
Eastern Indonesia underdeveloped. Garcia and Lee (2022) found, in a panel data analysis
of 50 developing countries, that states with high inequality tend to experience stagnation
in poverty alleviation. Therefore, the government should implement fair redistribution
policies, expand access to education, healthcare, and decent employment for vulnerable
groups, and strengthen effective social assistance programs to accelerate EP convergence

in Indonesia.
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During this study, the coefficient of the employment opportunity variable
(Employment_Opportunity) in the aggregate model was -26.241. The outcome signified
that the variable had a significant negative effect on accelerating the process of EP
convergence in Indonesia. The strong negative coefficient highlights job creation as
the most effective lever for poverty reduction, particularly in labor-abundant regions
such as Sumatra and Sulawesi. This process showed that 1% increase in employment
opportunities accelerated the process of EP reduction convergence by -26.241% (ceteris
paribus). Equitable employment opportunities in the country had a substantial impact and
significant potential to accelerate EP convergence and improve total societal welfare. Labor-
intensive sectors such as agriculture and SMEs, which employ 70% of the Indonesian

workforce, must be prioritized to maximize this effect.

Moreover, increased job opportunities enabled individuals from various societal
strata to earn decent incomes, improve their skills, and access basic services, including
education and healthcare. The result supported Okojie and Shimeles (2022), who found
that EP convergence in urban regions was specifically driven by sustainable job creation.
Saifuloh et al. (2019) showed that employment opportunities in various sectors and
the creation of self-reliant labor can reduce poverty, although individual studies did not

analyze the convergence process.

The coefficient of the education cost variable (Education_Cost) in the aggregate
model was -1.872. The result showed that the variable had a significant negative effect
on accelerating the process of EP convergence in Indonesia. This result suggests that
reducing educational expenses, particularly for marginalized groups, enhances human
capital formation, breaking intergenerational poverty cycles. This outcome shows that 1%
increment in education costs accelerated the process of EP reduction convergence by
-1.872% (ceteris paribus). The result supported Smith & Johnson (2023), who found
that educational assistance costs significantly influenced EP convergence, particularly in
rural regions, as access to education improved individual skills and productivity, reducing

dependence on social assistance.

Similarly, Brown and Davis (2022) found, through panel data analysis, that
educational interventions had cumulative effects, with regions receiving consistent
educational assistance experiencing a 2.3% annual reduction in EP. In Indonesia, regions
like Papua and East Nusa Tenggara, with education access rates below 50%, require
urgent investment in school infrastructure and scholarships. Studies by Spada et al. (2023)
and Xie et al. (2023) have shown that higher investment in quality education for all
citizens, including those in EP, significantly contributes to accelerating the eradication of
EP. Following this discussion, the results showed the importance of sustained investment
in education to achieve sustainable development objectives. Quality education improved
individual skills and knowledge, which enabled better employment opportunities as well
as higher incomes, breaking the cycle of EP.

The coeflicient of the health cost variable (Health_Cost) in the aggregate model was
0.707. The result showed that the variable had a significant positive effect on accelerating
the process of EP convergence in Indonesia. This statement signified that 1% increase in
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health costs slowed the process of EP reduction convergence by 0.707% (ceteris paribus).
The result showed that despite the implementation of health assistance programs, out-of-
pocket expenses increased the financial burden on poor households, particularly in remote
regions. Additionally, the WHO (2023) stated that approximately 0.4% of the population
in Indonesia (over 1 million people) experienced catastrophic health expenditures, forcing
individuals into EP due to their inability to access essential healthcare services. For
example, maternal healthcare costs in rural Indonesia force families to sell assets, deepening
poverty. Djulius et al. (2022) confirmed that health assistance programs, including Jaminan
Kesehatan Nasional (JKN) and Program Keluarga Harapan, have a positive impact on
both long-term health and education quality. However, the effectiveness of the programs
was hindered by unexpected health costs, which continued to pose a financial shock for
low-income families. As health and social assistance were critical components of poverty
alleviation policies, high health costs as well as ineflicient distribution systems delayed
the convergence process. Expanding JKN coverage and subsidizing transportation to
healthcare facilities in remote areas could mitigate this issue. Moreover, policy reforms
targeting structural determinants, such as strengthening universal health coverage and

controlling out-of-pocket expenses, were essential to accelerate EP eradication.

During the analysis, the coefficient of the social cost variable (Social_Cost) in the
aggregate model was -0.213. This value showed that the variable had an insignificant
negative effect on accelerating the process of EP convergence in Indonesia. The outcome
indicated that a 1% increase in social costs accelerated the process of EP reduction
convergence by 0.213% (ceteris paribus). Similarly, the coefficient of the welfare cost
variable (Welfare_Cost) in the aggregate model was -0.589, showing an insignificant
negative effect. The outcome indicated that a 1% increase in welfare costs speeds up
the process of EP reduction convergence by 0.589% (ceteris paribus). This phenomenon
is supported by recent studies by Rahman and Suryadarma (2023), who explained that
social and welfare budget allocations do not significantly correlate with EP reduction in

middle-income countries, such as Indonesia.

The study argued that social programs were ineffective because the activities failed
to address the structural causes of poverty, such as unequal access to healthcare, rising
living costs, and inadequate financial protection. This result was consistent with studies
by Lake et al. (2023), Barrientos (2019), Samuda and Suprihartiningsih (2023), Wu et
al. (2024), and Anyanwu (2017), which found that high social and welfare costs often
failed to reach their intended aims due to inadequate data screening mechanisms. Social
and welfare assistance did not significantly impact the eradication of EP, despite high
expenditures. The statement highlighted the need for policy reforms to ensure more

targeted and effective delivery of social assistance.

The study provided a comprehensive understanding of factors influencing EP
convergence in Indonesia and policy implications necessary to accelerate poverty
alleviation. First, the results concerning how economic growth slowed EP convergence
showed that non-inclusive growth and high income inequality were significant barriers

to convergence. This result aligns with the growth paradox framework, which posits that
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economic progress in developing economies intensifies spatial disparities as investments
cluster in urban and extractive sectors, leaving rural areas behind in terms of infrastructure
and market integration. This result signified that economic growth policies alone were
insufficient without income redistribution and equitable access to resources. Second,
increased employment opportunities and investment in education significantly accelerated
convergence, showing the importance of sustainable job creation as well as improved

access to quality education, particularly in underdeveloped regions.

These findings suggest that human capital interventions are not only curative but
also preventive, disrupting intergenerational poverty cycles by enhancing social mobility,
which is often hindered by local patronage structures in regions such as East Java and
Nusa Tenggara. Third, despite the implementation of health and social assistance costs, the
effectiveness was hindered by high out-of-pocket expenses as well as inefliciencies. This
failure reflects a policy dilemma in archipelagic nations: fiscal decentralization exacerbates
allocation inefficiencies due to uneven institutional capacity, as seen in the disparity of
JKN healthcare implementation between Jakarta and Papua. Therefore, Indonesia needed
to develop more comprehensive and integrated policies, such as strengthening universal
health coverage, increasing funding for education and skills training, and implementing
more targeted social assistance programs. A transformative approach is required, integrating
ecological dimensions, for instance, reallocating fuel subsidies to green investments in
poverty-prone areas like Central Kalimantan, which suffers from deforestation while
empowering traditional institutions to enhance program accountability. The government
should focus on advancing underdeveloped regions by promoting inclusive local

infrastructure and economic investments in addition to the mentioned policies.

Figure 2. K-Means Cluster Analysis
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K-Means Cluster analysis of EP across 34 provinces in Indonesia in 2022 grouped
the provinces based on economic growth, income inequality, employment opportunities,
social costs, welfare, health, and education assistance. The clustering was performed using
RStudio, grouping provinces with similar characteristics. Additionally, the number of
clusters was determined using the silhouette method to ensure optimal clustering. The
analysis revealed that provinces with similar characteristics tended to cluster together,
indicating consistent patterns in the distribution of poverty across Indonesia. A previous
study by Nasution et al. (2020) also found that the K-Means algorithm identified complex
poverty patterns and assisted in designing more targeted policies. Figure 2 shows the
final clustering results.

Table 3 shows the clustering result to facilitate the analysis of each cluster category.
Based on the clustering outcomes, Cluster 3 had the most provinces, with a total of
16, while Cluster 1 had the fewest, consisting of only three provinces. Distribution of
provinces across clusters included Cluster 1 (3 provinces), Cluster 2 (15 provinces), and
Cluster 3 (16 provinces). The dominance of Cluster 3 (low EP) in Java-Bali and Sumatra
reflects the success of centralized development policies. At the same time, Cluster 1 (high
EP) is concentrated in eastern Indonesia, which faces geopolitical challenges, including

resource conflicts in Papua and the geographic isolation of North Maluku.

Table 3. Clustering Results

Cluster EP (%) Number of Provinces Category
1 1.52 3 High
2 0.97 15 Medium
3 0.54 16 Low

Source: Calculation of Author

During the study, Cluster 1 showed the highest EP rate in Indonesia, at
approximately 1.52%, with Central Sulawesi at 0.27%, North Maluku at 0.71%, and
Papua at 3.57%, respectively. Papua EP rate, 12 times higher than the national average
(0.28%), underscores systemic failures in fiscal decentralization and the marginalization
of indigenous communities, where 80% of special autonomy funds remain unabsorbed
due to corruption and weak bureaucratic capacity. These data were shown in Figure
2, Appendix B, and Table Bl. The K-Means clustering results indicated that the
provinces were divided into three clusters based on EP levels, namely low, medium,
and high. This clustering assisted the government in formulating policies to accelerate
the reduction of EP to zero %, based on EP rates in each province. The process
aimed to develop collaborative strategies among regional governments to improve
community welfare, particularly in accelerating the convergence of EP to zero % in the

country.

In Cluster 1, the implementation of pilot projects for EP focused on regions

with the highest poverty rates, requiring immediate intervention. These pilot projects
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emphasized the integration of programs, including improving access to education and
healthcare, economic empowerment through skills training and job creation, as well
as the provision of basic infrastructure to support daily life. The multilevel policies
implemented in these projects involved close coordination among central, provincial,
and district/city governments. By implementing this strategy, an effective model would
be created, which could be replicated in other regions to accelerate the eradication of

EP across Indonesia.

CONCLUSION

In conclusion, Indonesia has prioritized the eradication of EP as a major objective
in achieving SDGs. This study showed that the accelerated eradication of EP in the
country was highly achievable by 2024. Using a conditional B-convergence method
with the System GMM model, the analysis found that a model incorporating social
and economic variables accelerated the reduction of EP by 1.19% annually. This
outcome implied that approximately 1.6 years were needed to achieve the objective of
eradicating EP in Indonesia. Economic factors, including growth, income inequality, and
employment opportunities, significantly impacted efforts to reduce EP. Similarly, social
factors, such as education and access to healthcare, played a crucial role. Regions with
the highest EP levels, such as Central Sulawesi, North Maluku, and Papua, recorded
the highest poverty rate of 1.52%, which required urgent intervention.

Effective policy recommendations to accelerate the eradication of EP in Indonesia
included the following factors. First, encourage inclusive economic growth accompanied
by income redistribution and equitable access to resources to reduce inequality. Second,
increase sustainable job opportunities and invest in quality education, particularly in
underdeveloped regions, to accelerate poverty convergence. Third, strengthen universal
health coverage by reducing out-of-pocket expenses and enhancing the effectiveness of
social assistance through more targeted interventions. Fourth, prioritize the incorporation
of development programs in underdeveloped regions, including improvements in basic
infrastructure, skills training, and local economic empowerment. Building this discussion,
implementing coordinated multilevel policies between central and local governments,
specifically in priority regions such as Central Sulawesi, North Maluku, and Papua, would
form replicable models to help eradicate EP by 2024 and support the achievement of
the 2030 SDGs.

This study recommends that future studies adopt a more holistic approach to
address ED, considering socioeconomic factors, as well as environmental, cultural, and
public policy dimensions that influence poverty. Additionally, comparative studies with
other countries sharing similar characteristics with Indonesia would be essential to enrich

insights and strategies for EP eradication.
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Appendix B

Cluster 1 Cluster 2 Cluster 3
1. Southeast Sulawesi 1. Aceh 1. North Sumatra
2. North Maluku 2. Riau 2. West Sumatra
3. Papua 3. South Sumatra 3. Jambi
4. Bengkulu 4. Lampung
5. Bangka Belitung 5. Riau Islands
6. Bali 6. Jakarta
7. Central Kalimantan 7. West Java
8. South Kalimantan 8. Central Java
9. East Kalimantan 9. Yogyakarta
10. North Kalimantan 10. East Java
11. North Sulawesi 11. Banten
12. South Sulawesi 12. West Nusa Tenggara
13. Gorontalo 13. East Nusa Tenggara
14. Maluku 14. West Kalimantan
15. West Papua 15. Southeast Sulawesi
16. West Sulawesi
Source: Author’s Calculations
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