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 This study examines how environmental vulnerability and development 

capacity shape regional economic growth across 34 Indonesian provinces 

during 2020–2024. Addressing a gap in endogenous growth and regional 

resilience literature, the study investigates whether natural disaster risk, road 

infrastructure quality, social assistance expenditure, and the Human 

Development Index (HDI) exert differential effects on provincial economic 

performance. Annual panel data were analyzed using a Fixed Effect Model, 

selected through model specification tests to control for unobserved provincial 

heterogeneity. The findings indicate that natural disaster risk significantly 

suppresses economic growth by disrupting productive assets and economic 

activities, whereas HDI positively promotes growth through improvements in 

human capital quality. In contrast, road infrastructure quality and social 

assistance expenditure do not exhibit significant effects, suggesting that their 

growth impacts may depend on implementation efficiency, institutional 

capacity, and longer-term transmission mechanisms. These results highlight 

the predominance of human capital and disaster resilience over short-term 

fiscal interventions in shaping regional development outcomes. The study 

extends endogenous growth theory by integrating environmental risk and 

regional resilience perspectives within a subnational development context in a 

disaster-prone developing economy. 
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INTRODUCTION 
 

Economic growth is a fundamental 

indicator that represents the dynamics of 

welfare and development performance 

within a region, including the success of 

structural transformation and the 

enhancement of production capacity over 

a certain period. Theoretically, the 

discourse on regional economic growth is 

rooted in two major grand theories. First, 

the Neoclassical Growth Theory 

developed by Solow and Swan, which 

emphasizes the accumulation of physical 

capital and labor as the primary drivers 

of aggregate output. Second, the 

Endogenous Growth Theory pioneered 

by Romer and Lucas, which extends the 

neoclassical perspective by incorporating 

human capital, technology, and the 

efficiency of public policies (such as 

infrastructure and social protection) as 

determinants of long-term growth 

originating from within the economic 

system itself (Amsyah, 2025). From this 

perspective, each region is expected to 

move toward an equilibrium point 

through the mobility of production 

factors; however, the reality of 

development in Indonesia demonstrates 

that the stability of this transition is often 

distorted by exogenous shocks, resulting 

in disparities in regional growth.  

The sharp fluctuations in 

Indonesia’s regional economy became 

particularly evident during the 2020–

2024 period, which was characterized by 

a deep recession caused by the pandemic 

followed by an uneven recovery phase. In 

2020, the national economy contracted 

by -2.07%; however, this aggregate figure 

concealed far more extreme realities at 

the provincial level. The Province of Bali 

experienced a severe economic 

downturn, with growth declining 

drastically to -9.31% due to the collapse 

of the tourism sector, which constitutes 

the primary engine of its economy 

(Lidyana, 2021). In contrast, North 

Maluku displayed an opposing trend by 

maintaining positive growth of 5.39% at 

the peak of the pandemic, supported by 

the intensive downstream development 

of the nickel industry and mining sector 

(Bank Indonesia Perwakilan Maluku 

Utara, 2021). A similar trend was 

observed in Central Sulawesi, which 

recorded positive growth of 4.86%. These 

conditions demonstrate that differences 

in regional economic structures 

determine the degree of resilience to 

crises, and that regions with extractive 

industry-based economies possess 

substantially stronger resilience to 

external shocks compared to regions 

dependent on the service and 

consumption sectors (Widjaja et al., 

2022). 

On the other hand, economic 

stagnation was evident in provinces such 

as East Nusa Tenggara (NTT). The 

economic growth trajectory of NTT 

tended to remain stable but at a very low 

level, forming what appeared to be a flat 

line with no significant post-pandemic 

recovery dynamics. This condition was 

caused by the dominance of subsistence 

agriculture and limited regional fiscal 

capacity, which weakened the driving 

force of economic growth. In contrast to 

the stagnation observed in other eastern 

regions, West Papua experienced a sharp 

surge in growth in 2024. This increase 

was driven by the commencement of 

strategic national projects based on 

natural resources, such as liquefied 

natural gas (LNG) downstream 

industries, as well as massive 

government expenditures on 

infrastructure development in newly 

established administrative regions, which 

instantly boosted regional Gross 

Regional Domestic Product (GRDP) 

figures following a prolonged period of 

contraction. 
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Figure 1. Trends in Indonesia’s Regional Gross 
Domestic Product (GRDP): The Phenomenon 
of Divergence in Regional Economic Recovery 

(2020–2024) 

Source: Badan Pusat Statistik (2025) 

 

The extreme disparities in the 

trends of Gross Regional Domestic 

Product (GRDP) provide a strong 

indication that aggregate macroeconomic 

policies implemented by the central 

government are insufficient to create 

growth convergence. There are local 

factors ranging from regional 

vulnerability, the quality of physical 

capital, to human resource capacity that 

function either as accelerators or 

decelerators of regional recovery (Sultan 

et al., 2025; Widjaja et al., 2022). 

One of the exogenous variables that 

systematically threatens the spatial 

economic stability of Indonesia and is 

capable of disrupting a region’s capital 

accumulation process within a short 

period is the risk of natural disasters. 

Indonesia’s geographical position along 

the Ring of Fire places the country at the 

epicenter of global hydrometeorological 

and geological disasters. Theoretically, 

disasters constitute a negative supply 

shock that disrupts supply chains, 

destroys productive assets, and 

reallocates resources from long-term 

investment toward emergency financing. 

The theoretical foundation 

concerning these destructive impacts is 

explained through the Broken Window 

Theory, which argues that disasters lead 

to the destruction of existing physical 

capital stocks (capital stock destruction) 

(Amsyah, 2025). Consequently, 

economic resources that should have 

been allocated to new productive 

investments must instead be forcibly 

redirected toward non-productive 

rehabilitation and reconstruction 

activities, ultimately reducing the long-

term economic output potential of the 

affected regions. 

 

 
Figure 2. National Disaster Risk Index 

Frequency (2020–2024) 

Source: Badan Nasional Penanggulangan 
Bencana (BNPB), 2025 

 

 
Figure 3. Disaster Occurrence Data by 

Disaster Category in 2024 

Source: Badan Nasional Penanggulangan 
Bencana (BNPB), 2025 

 

These theoretical concerns are 

justified by the persistently high 

frequency of disasters in Indonesia over 

the past five years. Data indicate that 

nearly all regions of Indonesia are 

exposed to hydrometeorological disaster 

risks, such as floods and landslides, 
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which accounted for more than 60% of 

total national disaster occurrences in 

2024 (National Disaster Management 

Agency, 2025). The high intensity of 

these disasters represents a substantial 

loss of regional economic potential, as 

each disaster shock not only damages 

physical assets but also significantly 

reduces local productivity levels. Regions 

with high disaster risk indices tend to 

experience obstacles to economic growth 

due to uncertainty that discourages long-

term investment inflows (Wariyanti & 

Rahmayani, 2025). 

The empirical literature concerning 

these destructive impacts remains 

characterized by intense debate Ilham et 

al. (2023) and Purwa & Bahri (2024) 

demonstrated that disaster frequency is 

significantly negatively correlated with 

regional economic growth because it 

triggers capital outflows and local 

deindustrialization. However, this thesis 

is challenged by the perspective of 

Creative Destruction (Fischer, 2021), 

which argues that, in the medium term, 

disasters may instead stimulate the 

inflow of reconstruction funds from the 

central government, encourage the 

modernization of more resilient 

infrastructure, and generate positive 

spatial spillover effects on regional 

GRDP. This divergence in findings 

implicitly raises the hypothesis of 

whether the accumulation of disasters in 

Indonesia is, on balance, destructive in 

nature or instead serves as a catalyst for 

spatial economic renewal. Therefore, the 

integration of natural disaster risk 

variables into economic growth models 

becomes highly crucial, considering 

Indonesia’s geographical position, which 

necessitates synchronization between 

economic policies and sustainable 

disaster resilience strategies. 

The process of renewal and 

accumulation of regional physical capital 

is highly dependent on the quality of 

basic infrastructure, in which road 

condition serves as a central 

manifestation of the efficiency of 

government capital expenditure. The 

provision of high-quality road 

infrastructure constitutes a vital 

component of Social Overhead Capital, 

functioning to reduce logistics costs and 

improve the efficiency of goods and 

services distribution. From the 

perspective of development economics, 

road infrastructure quality is a 

fundamental prerequisite for the creation 

of market integration capable of 

generating multiplier effects on local 

economic activities (Amsyah, 2025). 

High-quality roads enable production 

inputs and industrial outputs to move 

more efficiently, thereby directly 

supporting the process of capital 

accumulation within the framework of 

regional economic growth through 

efficient connectivity. 

However, the condition of 

connectivity in Indonesia continues to be 

overshadowed by severe disparities in 

infrastructure quality across regions. 

While provinces on Java Island 

consistently record road condition levels 

exceeding 80%, regions outside Java, 

such as Kalimantan and Papua, continue 

to face a substantial proportion of 

damaged roads. This disparity results in 

persistently high economic transaction 

costs outside Java, thereby weakening 

the competitiveness of local products and 

causing economic growth to remain 

concentrated in regions with already 

well-established infrastructure. Without 

equitable improvements in road quality, 

remote regions will struggle to escape the 

cycle of poverty and economic 

underdevelopment. Gertler et al. (2024) 

provided empirical justification that 

every increase in the percentage of road 

condition quality generates multiplier 

effects that reduce transportation costs 

and stimulate regional economic growth 

in absolute terms. Conversely, Ndii 

(2022) criticized this infrastructure-led 
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growth model, demonstrating that 

aggressive physical development in 

regions lacking strong economic base 

sectors merely creates a phenomenon of 

“ghost infrastructure.” Such investments 

burden regional fiscal capacity through 

maintenance costs without providing a 

tangible contribution to GRDP growth. 

This contradiction necessitates further 

empirical examination regarding the 

actual influence of road infrastructure 

quality on regional economies. 

 

 
Figure 4. Disparities in Road Infrastructure 

Quality Between Java and Non-Java Regions 
(2024) 

Source: Dinas Bina Marga (2025) 

 

The failure to achieve equitable 

road infrastructure quality has become a 

major obstacle to economic convergence 

among regions in Indonesia. Damaged 

roads in major commodity-producing 

regions prevent the economic potential of 

these areas from being optimally 

integrated into national and 

international supply chains. This 

condition creates barriers for the private 

sector to expand beyond Java Island due 

to the high logistical capital costs that 

must be incurred. Therefore, measuring 

the extent to which road quality 

contributes to regional GRDP has 

become increasingly urgent in order to 

evaluate the effectiveness of government 

capital expenditure in promoting more 

inclusive economic growth across all 

provinces. 

Another form of public 

intervention is centered on fiscal policy 

through social assistance expenditure, 

which has evolved into a crucial 

economic safeguard instrument in the 

face of the dual shocks of the pandemic 

and natural disasters. Based on the 

Keynesian approach, social assistance 

expenditure functions as an automatic 

stabilizer capable of mitigating declines 

in household consumption when public 

income experiences a sharp contraction 

(Amsyah, 2025). This fiscal stimulus is 

expected to stimulate economic activity 

at the grassroots level through increased 

domestic consumption, which constitutes 

the largest component of the GRDP 

structure in most regions of Indonesia, 

thereby maintaining economic growth at 

a stable level. 

 

 
Figure 5. Comparison of the Proportion of 
Realized Social Assistance Expenditure to 

Total Regional Expenditure in Selected 
Provinces (2020 vs. 2024) 

Source: Portal Kemenkeu (2025) 

 

The effectiveness of this fiscal 

instrument becomes highly contrasting 

when comparing the extremely unequal 

fiscal capacities across regions in 

Indonesia. The Special Capital Region of 

Jakarta (DKI Jakarta) was recorded as 

having the capacity to allocate up to 

9.21% of its total expenditure to social 

assistance in 2020 in order to protect its 

citizens from the massive impacts of the 

pandemic crisis. In contrast, regions with 

low fiscal capacity, such as North 

Kalimantan, were only able to allocate 

0.08% of their expenditure to social 

assistance in 2024. This disparity, 

reaching hundreds of times in 
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proportional difference, indicates that 

social protection in Indonesia remains 

heavily dependent on the wealth of 

individual regions, thereby creating 

implications for inequality in citizens’ 

rights, particularly in underdeveloped 

areas. Grosh et al. (2022) concluded that 

social expenditure has a significantly 

positive effect on the economy by 

alleviating liquidity constraints among 

lower-income households. In contrast, 

Taariwuan et al. (2025) identified 

anomalies in several regions where 

massive social assistance injections 

triggered a crowding-out effect. High 

levels of targeting inaccuracy (inclusion 

and exclusion errors) caused these social 

funds to become trapped merely as 

consumptive expenditures without 

generating leverage effects on the 

productivity of the real sector or long-

term regional economic growth. 

As a comprehensive pillar within 

the endogenous growth model, the 

accumulation of human capital 

represented by the Human Development 

Index (HDI) serves as the foundation of 

regional innovation capacity. HDI 

measures the fundamental capabilities of 

the labor force through dimensions of 

health, educational attainment, and 

standards of living, which collectively 

determine a region’s capacity to absorb 

technology. Although the national 

Human Development Index (HDI) trend 

has continued to increase, its 

contribution to regional economic 

growth is often constrained by structural 

factors. Empirically, academic debates 

regarding the elasticity of HDI toward 

GRDP have not yet reached an 

equilibrium point. Mustaqim (2025) 

validated the classical paradigm that 

improvements in HDI exhibit the 

strongest positive correlation with 

regional economic expansion because the 

availability of an educated workforce 

attracts incoming investment. However, 

this paradigm was deconstructed by the 

findings of  Taariwuan et al. (2025), who 

identified a significantly negative effect 

of HDI in certain regions. This 

phenomenon was attributed to a skills 

mismatch, occurring when the increasing 

output of educated labor is not 

accommodated by the structural 

transformation of local industries, 

ultimately resulting in educated 

unemployment or large-scale intellectual 

migration (brain drain) to more 

developed provinces. This logical 

discrepancy suggests that the 

effectiveness of HDI is highly dependent 

on the absorptive capacity characteristics 

of each regional economy. 

This study formulates a 

comprehensive framework based on the 

debates and phenomenological 

disparities described above. The novelty 

of this study lies in the simultaneous 

integration of environmental shock 

variables (natural disasters), physical 

capacity (road infrastructure), fiscal 

policy protection (social assistance 

expenditure), and human capital 

accumulation (HDI) into a robust panel 

data regression model. Unlike previous 

studies, such as Amsyah (2025), which 

reduced macroeconomic analysis by 

excluding ecological disturbance 

variables, this manuscript incorporates 

all these determinant dimensions using 

the latest data from 34 provinces during 

the period of extreme transition from 

2020 to 2024. Based on this research gap 

argument, this study aims to 

comprehensively analyze the influence of 

natural disasters, road infrastructure 

quality, social assistance expenditure, 

and the Human Development Index on 

the determinants of regional economic 

growth in Indonesia. 

 

METHOD 
 

This study employs a quantitative 

research design with a causal-

explanatory approach. This approach 
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was selected because the study aims to 

explain the direction and magnitude of 

the causal relationships between the 

independent variables (natural disaster 

risk, road infrastructure quality, social 

assistance expenditure, and the Human 

Development Index) and the dependent 

variable (regional economic growth) in 

Indonesia. 

The dependent variable in this 

study is Regional Economic Growth, 

which is measured using the growth rate 

of Gross Regional Domestic Product 

(GRDP) at Constant Prices in percentage 

terms (%). Meanwhile, four independent 

variables are analyzed in this study. First, 

Natural Disaster Risk, which is measured 

using the Disaster Risk Index data for 

each province in point units per year. 

Second, Road Infrastructure Quality, 

which is measured using the ratio of 

provincial road condition quality to the 

total length of provincial roads 

(categorized as good and moderate 

condition) in percentage terms (%). 

Third, Social Assistance Expenditure, 

which is measured through the 

proportion of realized social assistance 

expenditure in each province in billion 

Rupiah (Rp). Fourth, the Human 

Development Index (HDI), which is 

measured using a composite 

achievement score ratio (0–100) derived 

from the dimensions of health, 

education, and decent living standards in 

each province. 

The population in this study 

encompasses all provinces in Indonesia 

during the research period. The sampling 

method employed is purposive sampling, 

namely a sampling technique based on 

specific considerations or criteria to 

ensure that the analyzed data are valid 

and comprehensive. The criteria used in 

determining the sample in this study 

include: (1) provinces in Indonesia that 

were administratively active during the 

observation period from 2020 to 2024; 

(2) provinces that published complete 

reports on the realization of Social 

Assistance Expenditure through the 

Ministry of Finance portal; and (3) 

provinces that possessed complete 

secondary data for all variables (GRDP, 

disaster frequency, road condition 

quality, and HDI) published by the 

Central Bureau of Statistics (BPS), the 

National Disaster Management Agency 

(BNPB), and the Directorate of 

Highways. Based on this sampling 

method, while considering the existence 

of newly established provinces in Papua 

whose historical data have not been 

available since 2020, the final sample 

consisted of 34 provinces. Using a five-

year observation period (2020–2024), 

the total number of observations 

(balanced panel) in this study amounted 

to 170 observation units. 

The analytical tool employed in this 

study is panel data regression, which 

combines time series data and cross-

sectional data. The use of panel data 

regression is considered the most 

appropriate because it is capable of 

controlling individual heterogeneity 

across provinces, minimizing 

multicollinearity, and providing greater 

degrees of freedom, thereby producing 

more efficient model estimations. The 

basic regression model employed in this 

study is formulated as follows: 

 

REGit = 𝜶 +  𝜷𝟏𝑫𝑹𝑰𝒊𝒕 +

 𝜷𝟐𝑹𝑰𝑸𝒊𝒕 + 𝜷𝟑𝑳𝒐𝒈(𝑺𝑨𝑬)𝒊𝒕 + 𝜷𝟒𝑯𝑫𝑰𝒊𝒕 +

𝝐𝒊𝒕 

 

Where: 

REGit : Regional Economic Growth 

of province i in year t 

DRIit    : Disaster Risk Index of 

province i in year t 

RIQit  : Percentage of Road 

Infrastructure Quality in province i in 

year t 

SAEit : Per capita social assistance 

expenditure of province i in year t 

HDIit  : Human Development Index 
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of province i in year t 

𝛽1, 𝛽2, 𝛽3, 𝛽4 : Regression coefficient 

parameters to be estimated 

𝛼      : Constant term 

𝜖𝑖𝑡   ∶  𝐸𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚  

Log  : Logarithm 

To determine the most robust 

panel data regression estimation method 

(whether the Common Effect 

Model/CEM, Fixed Effect Model/FEM, 

or Random Effect Model/REM), a series 

of statistical tests were conducted 

sequentially through the Chow Test, 

Hausman Test, and Lagrange Multiplier 

(LM) Test. After obtaining the best 

estimation model, hypothesis testing was 

carried out by analyzing partial 

significance through the t-statistical test 

(at a 5% significance level), assessing the 

simultaneous model feasibility through 

the F-statistical test, and evaluating the 

explanatory power of the model using the 

Coefficient of Determination (Adjusted 

R-squared). The entire process of 

secondary data processing and 

inferential statistical analysis in this 

study was conducted using the 

econometric software EViews. 

 

RESULTS AND DISCUSSION 
 

This study employs panel data 

regression to estimate the influence of 

independent variables on regional 

economic growth across 34 provinces 

during the 2020–2024 period, with a 

total of 170 observation units. In panel 

data analysis, it is necessary to determine 

the most appropriate model among the 

Common Effect Model (CEM), Fixed 

Effect Model (FEM), and Random Effect 

Model (REM). The best model is selected 

through the Chow Test and Hausman 

Test. The Chow Test is conducted to 

determine the most suitable approach 

between the Common Effect Model 

(CEM), which assumes a constant 

intercept, and the Fixed Effect Model 

(FEM), which accommodates differing 

intercepts across individuals. Meanwhile, 

the Hausman Test is used to compare 

and determine the most appropriate 

model between the Fixed Effect Model 

(FEM) and the Random Effect Model 

(REM). 

Based on a series of model 

selection tests, the results of the Chow 

Test indicate that the probability value of 

the Cross-section Chi-square is 0.0000, 

which is smaller than 0.05. This finding 

suggests that the Fixed Effect Model 

(FEM) is superior to the Common Effect 

Model (CEM). Furthermore, the results 

of the Hausman Test show that the 

probability value of the Cross-section 

Random is 0.0000 < 0.05, thereby 

statistically establishing the Fixed Effect 

Model (FEM) as the most robust and 

efficient estimation model in this study 

compared to the Random Effect Model 

(REM). Based on these two tests, it can 

be concluded that the Fixed Effect Model 

(FEM) was selected as the most 

appropriate model for this research. The 

results of the tests are presented in Table 

1 below: 

 
Table 1. Results of the Hausman Test and 

Chow Test 

Best Model Test Prob. 

Chow Test 0.0000 

Hausman Test 0.0000 

Source: Eviews 12 SV, processed by the author 
(2026) 

 

Subsequently, classical assumption 

tests were conducted to evaluate the 

adequacy of the regression model and to 

ensure that the estimated coefficients 

satisfied the BLUE (Best Linear 

Unbiased Estimator) criteria, indicating 

that the estimation results are valid, 

unbiased, and reliable for drawing 

economic inferences (Gujarati, 2009). 

The classical assumption tests employed 

in this study consisted of the 

Multicollinearity Test and the 

Heteroskedasticity Test. 
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The results of the Multicollinearity 

Test reveal that all correlation 

coefficients among the independent 

variables remained well below the critical 

threshold of 0.80, indicating the absence 

of severe multicollinearity issues 

(Gujarati, 2009). Specifically, the 

correlation coefficient between the 

Disaster Risk Index (DRI) and Road 

Infrastructure Quality (RIQ) was -

0.404226, while the correlation between 

Road Infrastructure Quality (RIQ) and 

Social Assistance Expenditure (SAE) was 

0.351964. In addition, the correlation 

between Social Assistance Expenditure 

(SAE) and the Human Development 

Index (HDI) was 0.178525. These 

findings confirm that the model does not 

suffer from serious multicollinearity 

problems. 

The absence of multicollinearity 

further indicates that the four 

independent variables: disaster risk, road 

infrastructure quality, social assistance 

expenditure, and HDI represent distinct 

yet complementary dimensions of 

economic development without 

significant overlap. This finding is 

consistent with the endogenous growth 

framework, which conceptualizes 

physical capital and human capital as 

separate determinants of long-term 

economic growth (Barro, 1990). 

Therefore, the regression model is 

considered statistically valid and 

appropriate for subsequent estimation 

procedures. The results of the 

Multicollinearity Test are presented in 

Table 2 below: 

 

Table 2. Multicollinearity Test Results 
(Correlation Matrix) 

Varia
bles 

DRI RIQ 
LN_
SAE 

HDI 

DRI 
1.000
000 

-
0.404
226 

-
0.510
955 

-
0.514
216 

RIQ 
-

0.404
1.000
000 

0.351
964 

0.373
922 

226 

LN_S
AE 

-
0.510
955 

0.351
964 

1.000
000 

0.178
525 

HDI 
-

0.514
216 

0.373
922 

0.178
525 

1.000
000 

Source: Eviews 12 SV, processed by the author 
(2026) 

 

In the heteroskedasticity test, the 

Glejser Test approach was initially 

employed to detect the presence of 

heteroskedasticity symptoms. The results 

indicate that most independent variables 

were free from heteroskedasticity 

problems, as reflected by the probability 

values of the Disaster Risk Index (DRI) 

at 0.3254, Road Infrastructure Quality 

(RIQ) at 0.0904, and Social Assistance 

Expenditure (SAE) at 0.5059. However, 

the Human Development Index (HDI) 

variable exhibited a probability value 

below the 0.05 significance threshold, 

namely 0.0035. 

As a remedial measure to address 

the detected heteroskedasticity issue 

without reducing the number of 

observations, this study applied a 

standard error correction method using 

the White Heteroskedasticity-Consistent 

Standard Errors approach (White 

Diagonal & Cross-section Covariance, d.f. 

corrected in EViews). According to 

Wooldridge (2019), the application of the 

White Robust Standard Error method 

does not alter the original regression 

coefficient estimates; rather, it adjusts 

the standard errors to make them robust 

against non-constant residual variance. 

By implementing the White Robust 

correction within the Fixed Effect Model 

(FEM), the bias in the standard errors 

was effectively neutralized. 

Consequently, the statistical significance 

tests (t-test and F-test) employed in the 

hypothesis-testing stage remain valid, 

reliable, and unbiased. The results of the 

heteroskedasticity test using the White 
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Diagonal approach are presented in 

Table 3 below: 

 

Table 3. Heteroskedasticity Test Results 
(White Diagonal) 

Variable Prob. 

C 0.1872 

DRI 0.3972 

RIQ 0.2820 

LN_SAE 0.6032 

HDI 0.1219 

Source: Eviews 12 SV, processed by the author 
(2026) 

 

After the model was confirmed to 

be statistically appropriate, hypothesis 

testing was conducted using the t-test, F-

test, and coefficient of determination 

(R²). The t-test results indicate that the 

Natural Disaster variable, proxied by the 

Disaster Risk Index (DRI), produced a 

regression coefficient of -0.2184 with a 

probability value of 0.0000 (<0.05). This 

finding suggests that natural disasters 

exert a negative and statistically 

significant effect on Regional Economic 

Growth. In other words, regions 

characterized by higher disaster risk tend 

to experience lower levels of economic 

growth. 

Meanwhile, the Road 

Infrastructure Quality (RIQ) variable 

generated a regression coefficient of -

0.040421 with a probability value of 

0.2784 (>0.05), indicating that road 

infrastructure quality did not have a 

statistically significant effect on Regional 

Economic Growth during the observation 

period. A similar result was found for the 

Social Assistance Expenditure (SAE) 

variable, which recorded a coefficient 

value of 0.168363 and a probability value 

of 0.7783 (>0.05). Thus, partially, social 

assistance expenditure was not found to 

significantly influence Regional 

Economic Growth. 

Furthermore, the Human 

Development Index (HDI) variable 

produced a regression coefficient of 

0.390308 with a probability value of 

0.0851 (>0.05), indicating that HDI did 

not have a statistically significant effect 

on Regional Economic Growth. The 

results of the t-test are presented in 

Table 4 below: 

 

Table 4. t-Test Results 

Variables Coefficient Prob. 

C (Constant) 4.117311 0.8853 

DRI -0.218426 0.0000 

RIQ -0.040421 0.2784 

LN_SAE 0.168363 0.7783 

HDI 0.390308 0.0851 

Source: Eviews 12 SV, processed by the author 
(2026) 

 

The next stage involved conducting 

the F-statistical test to determine 

whether all independent variables 

included in the model jointly 

(simultaneously) influence the 

dependent variable, as well as to evaluate 

the overall goodness of fit of the 

regression model. Based on the 

regression results, the model produced 

an F-statistic value of 4.116781 with a 

Prob(F-statistic) value of 0.000000 

(<0.05). Therefore, the regression model 

can be considered statistically fit and 

appropriate for analysis. Simultaneously, 

the variables of Natural Disaster Risk 

(DRI), Road Infrastructure Quality 

(RIQ), Social Assistance Expenditure 

(LN_SAE), and Human Development 

Index (HDI) were found to jointly exert a 

significant effect on Regional Economic 

Growth across 34 provinces in Indonesia 

during the 2020–2024 period. 

Furthermore, the R-squared test 

results indicate an R-squared value of 

0.535736, or 53.57%. This finding 

implies that the independent variables 

included in the model (DRI, RIQ, SAE, 

and HDI) collectively explain 53.57% of 

the variation in Regional Economic 
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Growth. Meanwhile, the remaining 

46.43% is explained by other variables or 

factors outside the scope of this 

regression model. The results of both the 

F-test and R-squared test are presented 

in Table 5 below: 

 

Table 5. Results of the F-Test and R-squared 
Test 

Indicators Value 

F-statistic 4.116781 

Prob(F-statistic) 0.000000 

R-squared 0.535736 

Adjusted R-squared 0.405601 

Source: Eviews 12 SV, processed by the author 
(2026) 

Discussion of Research Findings 

The Effect of the Disaster Risk Index 
on Regional Economic Growth 

The estimation results of the panel 

data regression model indicate that the 

Natural Disaster Risk variable, proxied 

by the Indonesian Disaster Risk Index 

(IDRI), carries a negative coefficient (-

0.0421) and has a statistically significant 

effect on regional economic growth 

(Probability 0.0000 < 0.05). These 

findings confirm that higher levels of 

disaster risk within a province tend to 

suppress regional economic growth. The 

results strongly support the Broken 

Window Theory in macroeconomics, 

which postulates that external 

destructive shocks, such as natural 

disasters, lead to the destruction of 

physical capital accumulation (capital 

stock destruction). In addition, a high 

IDRI score reflects the presence of a 

fundamental economic system failure in 

the form of negative externalities, 

whereby environmental degradation 

resulting from anthropogenic activities 

triggers hydrometeorological disasters, 

while the resulting economic losses are 

ultimately borne by regional economies. 

This interpretation is consistent with 

contemporary disaster-risk literature, 

which argues that disaster risk is not 

merely a natural phenomenon but the 

outcome of interactions among hazard 

exposure, vulnerability, and insufficient 

adaptive capacity within socio-economic 

systems (Djalante, 2019; Sett et al., 2022; 

Otto et al., 2017). 

Empirical evidence of this 

phenomenon is clearly reflected in the 

research data. West Sulawesi Province, 

for instance, recorded an extremely high 

Indonesian Disaster Risk Index (IDRI) 

score of 166.56 points in 2020. This 

elevated level of disaster vulnerability 

directly contributed to the contraction of 

the province’s economic growth, which 

declined sharply to -2.34%. A similar 

pattern was observed in Maluku 

Province, which recorded an IDRI score 

of 161.50 points in 2024 and experienced 

relatively low GRDP performance, 

amounting to only IDR 37,209.36 billion. 

In contrast, regions equipped with more 

comprehensive mitigation infrastructure, 

such as the Special Capital Region of 

Jakarta (DKI Jakarta), succeeded in 

reducing their IDRI score to 59.29 

points, thereby safeguarding physical 

capital accumulation and maintaining 

more stable economic growth. Such 

findings are aligned with resilience 

theory, which emphasizes that regions 

possessing stronger adaptive capacity, 

disaster preparedness systems, and 

mitigation infrastructure tend to recover 

more rapidly from shocks and experience 

lower long-term economic losses (Sutton 

et al., 2022; Matsumoto, 2020; Liu et al., 

2021). 

These findings are consistent with 

the empirical study conducted by Ilham 

et al. (2023), which revealed that every 

1% increase in the disaster damage index 

directly reduced regional GRDP by 

approximately 0.45% in the year of 

occurrence. Natural disasters generate a 

scarring effect, forcing regional 

governments to reallocate up to 30% of 
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productive capital expenditure toward 

emergency rehabilitation spending. The 

negative impact becomes even more 

severe in regions lacking adequate 

mitigation systems, where economic 

recovery may require more than three 

years. This argument is further 

supported by Wariyanti and Rahmayani 

(2025), who emphasized that recurring 

natural disasters reduce both capital 

stock and labor capacity within affected 

regions, thereby directly constraining 

productivity growth and ultimately 

lowering aggregate GRDP output (Ilham 

et al., 2023; Wariyanti & Rahmayani, 

2025). Similar conclusions were reached 

by Hallegatte et al. (2017), who 

demonstrated that disaster shocks 

disproportionately reduce productive 

assets, lower household resilience, and 

slow economic recovery, particularly in 

regions characterized by weak 

institutional capacity and limited 

disaster-risk governance. Moreover, 

recent studies suggest that repeated 

disaster exposure can create long-term 

development traps by discouraging 

investment, reducing labor productivity, 

and weakening regional competitiveness 

(Djalante, 2019; Zhao et al., 2022; Wan 

et al., 2024). 

The Effect of Road Infrastructure 
Quality on Regional Economic Growth 

The estimation results indicate that 

road infrastructure quality did not exert a 

statistically significant effect on regional 

economic growth during the 2020–2024 

period. In fact, the variable exhibited a 

negative coefficient, with a regression 

coefficient value of -0.040421 and a 

probability level of 0.2784 (>0.05). At 

first glance, this finding appears to 

contradict the Social Overhead Capital 

(SOC) paradigm proposed by 

Rosenstein-Rodan, which views road 

infrastructure as a fundamental 

prerequisite for economic growth. 

However, the absence of statistical 

significance does not imply that road 

infrastructure is unimportant; rather, it 

reflects the presence of an investment 

time lag phenomenon in Indonesia. Road 

infrastructure development constitutes a 

long-term investment that cannot be 

immediately transformed into additional 

GRDP value within a short annual 

period, particularly during the research 

timeframe, which was heavily distorted 

by the COVID-19 pandemic. 

During this period, although the 

proportion of roads in good condition 

increased, their utility remained 

suboptimal due to mobility restriction 

policies that severely disrupted the 

national transportation and logistics 

sectors. Between 2020 and 2022, 

mobility restriction policies 

(PSBB/PPKM) significantly reduced the 

utilization of land transportation 

infrastructure. Data from the Central 

Bureau of Statistics (BPS) show that the 

land transportation sector contracted by 

as much as -15.04% at its peak. Although 

the proportion of stable road conditions 

improved across several provinces, these 

infrastructure assets effectively became 

“passive assets” that failed to generate 

the movement of goods and services. 

This condition is consistent with 

infrastructure resilience literature, which 

emphasizes that infrastructure 

contributes to economic performance 

only when supported by sufficient 

utilization rates, network connectivity, 

and integration with productive sectors 

of the economy (Otuoze et al., 2021; Wan 

et al., 2024). 

Furthermore, the negative 

coefficient may indicate the existence of 

sectoral dissonance. In provinces 

experiencing rapid GRDP growth, such 

as North Maluku and Central Sulawesi, 

the primary growth drivers were nickel 

downstream industries and extractive-

sector activities, which relied more 

heavily on maritime infrastructure (sea 

toll systems) and electricity supply for 
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smelter operations than on conventional 

road transportation networks. This 

argument is empirically supported by 

Irwandi et al. (2025) and Putra and 

Maryanti (2026), whose studies 

demonstrated that the impact of road 

infrastructure development on GRDP in 

Indonesia typically involves a time lag of 

approximately three to five years. Their 

findings further suggest that the 

estimated coefficients often become 

statistically insignificant, or even 

negative, within the first two years 

following infrastructure construction. 

Without direct integration with 

industrial zones or major port facilities, 

road infrastructure tends to stimulate 

consumptive mobility rather than 

productive activities capable of 

generating significant value-added 

contributions to GRDP (Irwandi et al., 

2025; Putra & Maryati, 2026). Recent 

resilience-oriented infrastructure studies 

similarly argue that transportation 

investments generate substantial 

economic returns only when embedded 

within broader production, logistics, and 

regional development ecosystems rather 

than functioning as stand-alone physical 

assets (Wan et al., 2024; Matsumoto, 

2020). 

The Effect of Social Assistance 
Expenditure on Regional Economic 
Growth 

The Social Assistance Expenditure 

variable in this study exhibited a positive 

but statistically insignificant effect, with 

a regression coefficient of 0.168363 and a 

probability value of 0.7783 (>0.05). This 

finding suggests that fiscal intervention 

through social assistance programs 

across the 34 provinces during the 

observation period functioned primarily 

as a pure stabilization mechanism 

(automatic stabilizer) rather than as a 

distributive instrument capable of 

stimulating economic growth. From the 

perspective of Musgrave’s fiscal theory, 

social assistance expenditure is designed 

to protect the purchasing power of 

vulnerable populations from falling into 

poverty during periods of economic 

shocks, such as health crises or natural 

disasters. However, due to its 

predominantly consumptive and short-

term nature, aimed mainly at fulfilling 

subsistence needs such as food and basic 

healthcare, social assistance spending 

has not been able to transform into 

productive capital capable of 

encouraging regional capital 

accumulation or investment. In other 

words, during the study period, social 

assistance primarily functioned as a 

survival mechanism rather than a 

productive economic stimulus. 

This interpretation is strongly 

supported by the adaptive social 

protection literature, which argues that 

social assistance programs are generally 

more effective in preventing welfare 

deterioration and strengthening 

household resilience than in directly 

accelerating economic growth (Bowen et 

al., 2020; Tenzing, 2020; Midgley, 

2022). The lack of statistical significance 

may also be attributed to the relatively 

small proportion of social assistance 

expenditure compared to total regional 

government budgets (APBD), averaging 

less than 5% of provincial expenditure 

across Indonesia, as well as persistent 

challenges related to targeting accuracy 

at the regional level. 

Although social assistance 

programs were effective in maintaining 

household consumption levels and 

preventing further economic 

deterioration, they lacked sufficient 

leverage to accelerate sectoral 

productivity, which serves as the primary 

driver of GRDP growth. Moreover, the 

Marginal Propensity to Consume (MPC) 

associated with social assistance funds 

was almost entirely concentrated in 

inelastic sectors, particularly basic 

necessities such as rice and cooking oil, 
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which generate only limited sectoral 

multiplier effects. This finding is 

consistent with the empirical study 

conducted by Nurul Dieniah Alfath et al. 

(2024), which emphasized that in order 

to generate substantial GRDP growth, 

social assistance policies must be 

accompanied by labor-intensive 

employment creation programs rather 

than merely relying on short-term cash 

transfer schemes that are rapidly 

exhausted without generating long-term 

capital accumulation within regional 

economies. Similar evidence from 

Indonesia indicates that social protection 

programs are highly effective at reducing 

vulnerability and poverty risks during 

crises but tend to have limited impacts 

on long-term productive transformation 

unless integrated with employment, 

entrepreneurship, and human capital 

development policies (Suryahadi et al., 

2021; Gasior et al., 2024; Costella et al., 

2023; Sengupta & Costella, 2023). 

The Effect of the Human 
Development Index on Regional 
Economic Growth 

The hypothesis testing results 

indicate that the Human Development 

Index (HDI) does not have a statistically 

significant effect on regional economic 

growth, as reflected by a regression 

coefficient of 0.390308 and a probability 

value of 0.0851 (>0.05). Although 

Endogenous Growth Theory (Romer, 

1990) posits human capital as a key 

driver of innovation and long-term 

economic expansion, these findings 

reveal the presence of serious structural 

problems within Indonesia’s labor 

market, particularly skill mismatch and 

limited labor market absorption capacity. 

The increase in HDI scores, measured 

through indicators such as mean years of 

schooling and life expectancy, was not 

accompanied by proportional 

improvements in economic productivity 

due to persistently high levels of 

educated unemployment. 

According to data from the Central 

Bureau of Statistics (BPS), the Open 

Unemployment Rate (OUR) among 

university and diploma graduates 

remained consistently high during the 

2020–2023 period, exceeding 5.5%. This 

condition suggests that while regions 

have succeeded in improving human 

capital quality, as reflected in rising HDI 

levels, regional economic structures have 

not been capable of generating sufficient 

formal employment opportunities to 

absorb educated workers effectively. 

Consequently, improvements in 

education and health outcomes have not 

automatically translated into higher 

economic output. This phenomenon is 

consistent with contemporary human-

capital and resilience literature, which 

argues that the economic returns of 

human development depend heavily on 

complementary factors such as labor 

market efficiency, technological 

adoption, institutional quality, and 

productive employment opportunities 

(Holmemo et al., 2020; Midgley, 2022). 

These findings indicate that, within 

a short-term period characterized by 

economic volatility and pandemic-related 

shocks, improvements in education and 

health outcomes were not immediately 

translated into substantial increases in 

GRDP growth. Irzain and Sihombing 

(2025) further argued that human capital 

accumulation requires stable economic 

structures and adequate labor market 

absorption capacity in order to 

contribute significantly to regional 

economic value added (Irzain & 

Sihombing, 2025). Recent studies 

similarly suggest that human capital 

contributes to economic resilience and 

growth only when supported by 

productive economic structures capable 

of transforming educational attainment 

into innovation, entrepreneurship, and 

labor productivity gains (Sutton et al., 

2022; Zhao et al., 2022; Man et al., 
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2021). Therefore, the insignificant effect 

of HDI in this study likely reflects not a 

failure of human capital itself, but rather 

the inability of regional labor markets 

and industrial structures to effectively 

utilize the available stock of human 

capital. 

 

CONCLUSION  
 

Based on the results of the analysis 

and discussion, this study concludes that 

natural disaster risk significantly 

hampers regional economic growth in 

Indonesia, as high levels of disaster 

vulnerability trigger physical capital 

destruction and negative externalities 

that suppress regional productivity. 

Meanwhile, road infrastructure quality 

has not yet made a significant 

contribution to regional economic 

growth in the short term, indicating the 

presence of investment time lags as well 

as a shift toward reliance on alternative 

forms of transportation capital in 

extractive-industry regions. Similarly, 

social assistance expenditure was found 

to have no significant effect on 

accelerating economic output, primarily 

because its function remains more 

oriented toward consumptive social 

protection mechanisms rather than 

productive economic stimulus. Finally, 

the Human Development Index (HDI) 

also did not exhibit a statistically 

significant effect on regional economic 

growth at the 95% confidence level, 

reflecting the existence of structural 

constraints in the form of skill mismatch 

and the limited absorption capacity of 

formal labor markets for educated 

workers across regions. 

Recommendations 
This study is subject to several 

limitations, particularly the relatively 

short observation period and the 

presence of economic anomalies caused 

by the COVID-19 pandemic, which 

distorted infrastructure utilization and 

the effectiveness of public expenditure. 

In addition, the infrastructure variables 

examined in this study were limited 

solely to land transportation 

connectivity. For future research, it is 

recommended that subsequent studies 

extend the observation period in order to 

capture the long-term effects of 

infrastructure investment and human 

capital accumulation more accurately. 

Further development may also be 

achieved by integrating additional 

connectivity indicators, such as digital 

and maritime infrastructure, as well as 

incorporating moderating variables such 

as labor absorption capacity or industrial 

sector investment. These additions would 

provide a more comprehensive 

understanding of how human capital 

quality improvements and social policy 

interventions can be transformed into 

sustainable regional economic value 

added. 
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