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Abstract. This study explores how education, physical capital, and labor interact 

in shaping income inequality across Indonesia’s 34 provinces between 2004 and 

2023. Traditional linear models often miss the nuances here—they tend to 

assume that these factors affect all regions in the same way, regardless of their 

stage of development. To dig deeper, this research applies a Generalized 

Additive Model (GAM), which captures nonlinear patterns and thresholds that 

change depending on regional conditions. The results paint an interesting 

picture: primary, junior, and senior high school education consistently help 

narrow inequality, while tertiary education follows an inverted U-shaped trend. 

In other words, higher education can initially widen income gaps before 

eventually helping to reduce them as more graduates enter the workforce. 

Physical capital shows diminishing equalizing power—it’s most effective in 

capital-scarce regions and less so as investment levels grow. Labor, on the other 

hand, forms a U-shaped relationship with inequality: it reduces disparities up to 

a point, after which its benefits start to taper off once regions hit their absorptive 

limits. Overall, the GAM model performs notably better than standard linear 

fixed-effect approaches, explaining 82.4% of the deviance compared to 68.1%. 

These findings highlight the need for more tailored policies that reflect each 

region’s stage of economic maturity—focusing on education type, capital 

accumulation, and labor development in a way that fits local realities. 
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1 Introduction 

Despite decades of steady economic growth and fiscal decentralization, Indonesia still 

faces persistent gaps in regional income distribution. The central government has rolled 

out large-scale fiscal transfers and numerous development programs to bridge these 

divides, yet the differences between provinces—especially between the western and 

eastern regions—remain striking. These enduring disparities threaten the country’s goal 

of inclusive growth and sustainable development, pointing to deeper structural issues 

in how investment, education, and labor productivity are spread across regions. 

The uneven income distribution isn’t just an economic matter—it also carries 

political and social weight. Provinces with lower income levels often struggle with 

weaker public services, limited infrastructure, and a narrow industrial base. This 
combination 
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Becker’s

— —

5]. That’s

— —

there’s already an oversupply of workers, job creation often can’t keep up—

by Hastie and Tibshirani [9]. Unlike traditional models, the GAM doesn’t assume a 
—

Indonesia’s

—

development strategies that reflect each province’s economic stage.
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Indonesia’s

across Indonesia’s 34 provinces from 2004 to 2023. The framework is designed to 
—

—
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—
depending on a province’s stage of development.𝑊𝐼𝑖𝑡 𝛼 𝑓 𝑆𝐷𝑖𝑡 𝑓 𝑆𝑀𝑃𝑖𝑡 𝑓 𝑆𝑀𝐴𝑖𝑡 𝑓 𝑃𝑇𝑖𝑡 𝑓 𝑃𝑀𝑇𝐵𝑖𝑡𝑓 𝐿𝐴𝐵𝑖𝑡 𝜀𝑖𝑡

• 𝑊𝐼𝑖𝑡
• 𝑓𝑗(⋅)
• 𝛼
• 𝜀𝑖𝑡

—
labor may shift depending on a province’s stage of development.
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α ∑ δ ε

—

• 𝐻
• 𝐻
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study’s

understanding the complexities of Indonesia’s regional income inequality. By 

influence regional income inequality across Indonesia’s 34 provinces between 2004 

a review of labor’s role, and finally, a comparison of the GAM 



1232             S. Fattah

– GAM’s

—
—

Indonesia’s

—

“threshold externalities,” where the benefits of education expand substantially once a 

—
—

“elite formation”
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—

— region’s

— —

— —

industrial sector’s
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labor’s

—

—

— —

suggest that Indonesia’s

• –

• –

• –

Together, these strategies can help reshape Indonesia’s inequality landscape by 
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education’s

—

education’s
— —

suggest that investment’s equalizing potential hinges on regional absorptive capacity 

—
—

adjusted R² of 0.824, significantly outperforming the FE model’s 0.681, while also 
producing lower AIC and SC values. The GAM’s smooth function plots vividly 

—
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comprehensive analyses to date of Indonesia’s inequality dynamics—
—

—
—

–

—
—
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province’s
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Indonesia’s

Indonesia’s

—

Indonesia’s
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NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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