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Abstract 

 

This study aims to analyze the role of the financial sector in shaping human development 

in Indonesia, with particular emphasis on financial inclusion and fintech lending. The analysis 

employs panel data covering 32 provinces over the period 2019–2023 and applies a dynamic 

panel System Generalized Method of Moments (SYS-GMM) approach to address potential 

endogeneity issues. The estimation results indicate that the Human Development Index (HDI) 

exhibits strong persistence, as past HDI levels have a positive and statistically significant effect 

on current HDI. Furthermore, financial inclusion is found to exert a positive and significant 

impact on HDI, suggesting that greater access to formal financial services contributes to 

improvements in education, health outcomes, and living standards. In contrast, fintech lending 

does not show a statistically significant effect on HDI. This finding suggests that the 

contribution of fintech to human development remains conditional on regulatory quality, 

financial literacy, and a stronger orientation toward productive financing. Overall, the study 

provides important policy implications for strengthening an inclusive financial system to 

support sustainable human development. 
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Introduction 

Human development is a fundamental aspect in improving the quality of life and creating 

prosperity for all levels of society. Human development plays a very important role because it 

contributes directly to social and economic progress and improves the quality of life of the 

community. In developing countries, human development is key to creating more equitable 

economic opportunities and reducing social inequality. According to Li & Gao [1], the 

development of high-quality human resources through improved education and skills training 

can drive sustainable economic transformation. This leads to improved living standards and 

creates more job opportunities for the community. With better education, individuals can 

improve their welfare and contribute to the country's economic growth.

As the world faces pressing challenges such as poverty, inequality, and environmental 

degradation, prioritizing human development becomes essential for fostering resilient and 

sustainable societies. Kumari [2] argues that information and communication technology (ICT) 

plays an important role in accelerating access to basic services, such as education, health, and 

financial services, which support inclusive social development. In addition, human 

development can also help achieve the expected demographic bonus [3], [4]. Technology not 

only improves accessibility but also the quality of services, thereby supporting sustainable 

human development.  

In the provinces of Indonesia, there are still disparities in the Human Development Index 

(HDI) between provinces. Based on data from the Badan Pusat Statistik (BPS) in 2024, there 

are HDI disparities for provinces on the island of Java, such as DKI Jakarta (HDI = 83.08) and 

Yogyakarta Special Region (HDI = 81.55) show higher HDI figures compared to Central Java 

(73.88) and East Java (HDI = 74.09). Outside Java Island, there are several provinces that still 

have HDI values below 70.00, such as West Sulawesi (HDI = 68.2), West Papua (HDI = 67.02), 

South Papua (HDI = 67.9), Southwest Papua (HDI = 68.63), and Central Papua (HDI = 59.75). 

This indicates inequality in access to education, health, and income, which leads to a lower 

quality of life.  

Technological innovation, particularly in the fintech sector, plays an increasingly 

important role in improving financial inclusion and economic empowerment in developing 

countries. With access to broader financial services, as observed by Obukhova, et al. [5], 

individuals and businesses can more easily access capital, enabling them to invest in education, 

health, and business, which in turn improves their welfare. Research on the impact of finance 

on human development has explored various dimensions, including financial depth, access, 

efficiency, and stability, as well as their impact on the Human Development Index (HDI) and 

other human development indicators. Previous studies show that financial development has a 

positive impact on human development, improving access to education, health, and overall 

economic stability [6], [7], [8].  Financial globalization also plays an important role in 

promoting human development, both directly and indirectly through technological innovation 

[9]. In addition, the interaction between financial development and human capital has been 

shown to significantly promote inclusive growth and economic development [10], [11]. 

Recent studies have introduced several new approaches to examining the relationship 

between finance and human development. Some studies have incorporated human capital and 

technological innovation into their models to better understand the combined effects of both on 

financial development and human development [12], [11]. More advanced econometric 

techniques, such as the generalized method of moments (GMM) and panel vector 

autoregressive (VAR) frameworks, are used to address cross-sectional dependence and 

heterogeneity in panel data [13], [8]. In addition, the focus on financial globalization and its 

impact on human development, particularly through technological innovation, has also become 

an important area of research [9]. Research has also explored how various aspects of 

institutional quality, such as law and government effectiveness, interact with human 

development to influence financial development [14]. 
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However, despite extensive research, there is still a gap in understanding the deeper 

relationship between various aspects of financial development and human development. For 

example, the specific mechanisms by which financial development affects various components 

of human development, such as education and health, are not yet fully understood. In addition, 

the role of institutional quality in mediating the impact of financial development on human 

development needs further research [14], [8]. More research is needed, especially focusing on 

middle-income and transition economies, as most studies have concentrated on developed and 

developing countries [15]. 

Understanding the impact of finance on human development is crucial for policymakers 

who want to design effective financial and social policies. By identifying key factors that can 

enhance human development through financial development, governments can implement more 

targeted interventions to improve financial inclusion, stability, and efficiency. This, in turn, can 

lead to better educational outcomes, improved health services, and overall economic growth, 

which will ultimately reduce income inequality and promote sustainable development [6],[10], 

[7].  

Overall, the current state of research shows the positive impact of financial development 

on human development, with significant contributions from financial depth, access, and 

stability. However, there are still gaps in understanding the specific mechanisms and role of 

institutional quality. The significance of this research lies in its potential to inform policy 

decisions that can improve human development through better financial systems. This research 

makes a major contribution to achieving the Sustainable Development Goals (SDGs), which 

include poverty reduction, gender equality, and environmental sustainability, as outlined by 

Kumari and Li & Gao [2], [1]. New approaches in recent studies, such as incorporating financial 

inclusion and the role of financial technology and using econometric techniques that differ from 

previous studies, provide deeper insights into understanding economic development. Overall, 

research on human development is essential for understanding the factors that influence 

economic growth and social sustainability. It also opens up opportunities to design more 

inclusive development policies that ensure that the benefits of economic growth are enjoyed by 

all levels of society.  

 

Literature Review 

In the endogenous growth theory introduced by Paul Romer (1986) [16]. Romer states 

that economic growth is not only influenced by the accumulation of physical capital, but also 

by the accumulation of human capital and technology. Romer proposes the idea that knowledge 

and innovation generated by investment in human capital (such as education and training) are 

important factors that influence the rate of economic growth. In this model, human capital acts 

as the main driver of innovation and technology that increases efficiency in the production 

process. Furthermore, this theory is also supported by Lucas [17]. Lucas also states that 

investment in education and training will have a positive external effect on the economy, 

because the improvement of individual skills and knowledge will increase effectiveness in 

production and create innovation. Lucas considers that the accumulation of human capital is 

one of the main drivers of sustainable economic growth. 

The relationship between financial development and human development is complex and 

has been explored through various theoretical and empirical perspectives. From a theoretical 

standpoint, financial development and human capital accumulation are considered important 

factors in economic growth. Endogenous growth theory explains that both are essential for 

generating economic growth, with human capital often serving as a mediator in the relationship 

between finance and economic growth. Furthermore, financial development can influence 

human development by improving access to education, health services, and various other 

essential services [15], [11]. However, the impact of financial development on human 

development can also be nonlinear and asymmetric. For example, in Vietnam, financial 

development shows a symmetric impact in the short term but an asymmetric impact in the long 
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term on human capital [18]. In addition, there is an inverted U-shaped relationship between 

financial development and development indicators, suggesting that financial development may 

initially enhance human development, but excessive financialization may hinder progress [19].   

Empirical evidence shows that consistent financial development has a positive impact on 

human development by increasing financial access, which in turn drives economic activity, 

human capital development, and access to health services [14], [9]. In BRICS countries, for 

example, increased education spending accompanied by financial system deepening 

significantly drives economic growth, which leads to improved human development [20]. In 

addition, institutional quality plays an important role in strengthening the positive impact of 

financial development on human development, where good governance, effective law 

enforcement, and control of corruption can increase the benefits of financial development [21], 

[9]. Variations in the impact of financial development are also evident in various regions, such 

as in Sub-Saharan Africa, where the influence of financial development on new economic 

activity is only significant after reaching a certain threshold in terms of per capita income and 

human capital [22]. 

 

Research Methodology 

This study was conducted in 32 provinces in Indonesia. Data was collected from 2019 

to 2023. The sample size was 160 data points. The data source used was secondary data obtained 

from the Central Statistics Agency of Indonesia. The sample was selected based on the 

completeness of data available at the provincial level. 

This study used the Generalized Method of Moments (GMM) introduced by  Arellano 

& Bond [23], which is a statistical technique used to estimate parameters using likelihood 

analysis techniques. GMM depends on moment conditions derived from the data, which are 

functions of the parameters to be estimated and the data itself [24].  The GMM model was 

chosen because it can overcome the endogeneity problem often encountered in panel data 

analysis, which can distort the accuracy of the estimated relationships between variables [25]. 

One of the main features of GMM is its flexibility, whereby GMM can handle various models 

without being limited to a specific distribution or functional form. In addition, GMM uses 

moment conditions in the form of expectations that several functions of the data and parameters 

must be equal to zero. The objective function is then constructed based on these moment 

conditions, and the minimization of the objective function is used to obtain parameter estimates 

[26], [27].  The GMM panel model introduces an alternative approach to the use of instruments 

for panel model estimation, taking into account time and individual variation [28]. According 

to Baltagi [29], that data panels with small T (small time dimension) and large N (large 

individual dimension) are common characteristics for datasets that are suitable for use with the 

GMM method. This is in line with this study, where the data sample has small T and large N 

characteristics. In general, the GMM dynamic panel model is [23]: 

 

𝑌𝑖𝑡 =  𝛼 +  𝛾 𝑌𝑖𝑡−1 +  𝛽𝑋𝑖𝑡 +∈𝑖𝑡 ……………….…………………………………….. 

(1) 

 

Where 𝑌𝑖𝑡 is the dependent variable for individual i at time t; 𝑌𝑖𝑡−1 is the dependent 

variable in the first lag; 𝑋𝑖𝑡 is the independent variable for individual i at time t; ∈𝑖𝑡 is error 

term; α is constant. 

One variation of GMM is System GMM (SYS GMM) [30], which is often used in 

dynamic panel data models. This model is an extension of the First Difference GMM (DIF 

GMM). SYS GMM model can overcome the problem of weak instruments in DIF GMM 

estimators, which only rely on instruments from lagged variables in dynamic models. The DIF 

GMM and SYS GMM estimation methods consist of one-step and two-step models. The two-

step model is more efficient and robust standard error against heteroscedasticity and 

autocorrelation [31]. 
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Meanwhile, the model in this study can be written as follows: 

 

𝐼𝑃𝑀𝑖𝑡 =  𝛼 + 𝛽1𝐼𝑃𝑀𝑖𝑡−1 +  𝛽2𝐹𝑖𝑛_𝐼𝑛𝑐𝑙𝑢𝑠𝑖𝑜𝑛𝑖𝑡 +  𝛽3𝐿𝑛𝐹𝑖𝑛_𝐿𝑒𝑛𝑑𝑖𝑡 + ∈𝑖𝑡 …………..….… 

(2) 

 

Where IPM is the Human Development Index; Fin_Inclusion is financial inclusion; LnFin_lend 

is log from fintech lending. As an additional instrument variable outside the main variables of 

the model is green economic efficiency (LnGEE). 

There are three criteria for determining the best GMM model, namely (1) Valid 

instruments, i.e., when there is no correlation between the instrument variables and the error 

components, (2) Consistency, which is examined using an autocorrelation test to determine the 

consistency of the estimation results, (3) Unbiased, between the FEM estimator and the CEM 

estimator. 

 

Results  

To obtain the best model in this study, several panel model estimations were performed. 

The estimation began with testing the First Difference GMM (DIF GMM) and System GMM 

(SYS GMM) dynamic panel models, and for each model estimation, the Sargan test, Hansen 

test, and Arellano-Bond test were performed. Then, a bias test was conducted by comparing the 

lag (1) coefficient of the DIF GMM and SYS GMM with the lag (1) coefficient of the Fixed 

Effect Model (FEM) and Common Effect Model (CEM). 

Table 1 shows the results of the DIF GMM instrument validity test, which did not meet 

one of the instrument validity criteria, where the Sargan test p-value was 0.003 < 0.05, meaning 

that H0 was rejected and the instrument was not valid, but the Hansen test p-value was > 0.05. 

Meanwhile, the AR (2) value of the DIF GMM model is 0.681 > 0.05, which means that H0 is 

not rejected, and there is no autocorrelation problem in the DIF GMM model. For the SYS 

GMM validity test results, the Sargan test p-value is 0.496 > 0.05 and the Hansen test p-value 

is 0.209 > 0.05, which means that H0 cannot be rejected and the instrument is valid. For the AR 

(2) p-value of 0.389 > 0.05, H0 is not rejected, which means there is no autocorrelation problem 

in the SYS GMM model. 

 

Table 1. Results of Instrument Validity and Consistency Testing 

 

GMM Model 
Sargan Test 

(p-value) 

Hansen Test (p-

value) 

Arellano-Bond Test (p-

value) 

AR(1) AR(2) 

DIF GMM  0.003 0.554 0.353 0.681 

SYS GMM  0.496 0.209 0.310 0.389 
       Source: data processing (2025). 

Next, testing for bias of the dependent variable lag estimator (𝐻𝐷𝐼𝑡−1) was conducted by 

comparing the coefficients of the DIF GMM, SYS GMM, FEM, and CEM models. The results 

of this test can be seen in Table 2. If the coefficients of the DIF-GMM and SYS-GMM 

dependent lag estimators are below the FEM coefficients, there is downward bias, and if they 

are below the CEM coefficients, there is upward bias. The unbiased lag estimator lies between 

the FEM and CEM models.  

Table 2. Results of Biased Testing 

Variable FEM DIF GMM SYS GMM CEM 

𝐻𝐷𝐼𝑡−1 0.6897*** 0.51719*** 0.76149 *** 0.8689*** 
p-value: * p<0.05; ** p<0.01; *** p<0.001 

Source: data processing (2025). 
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The DIF GMM coefficient value is below the FEM coefficient value, namely 0.51719 < 

0.6897, which means that there is a downward bias. Meanwhile, the SYS GMM coefficient 

value is between the FEM and CEM coefficient values, namely 0.6897 < 0.76149 < 0.8689.  

Table 3. Significance Results of SYS GMM Dynamic Panel Model Parameters 

Variable Coef. z value P-Value 

    

𝐻𝐷𝐼𝑡−1 0.76149 8.55 0.000 

Fin_Inclusion 0.11473 3.85 0.000 

LnFint_Lend -0.03537 -0.98 0.328 

Constant 9.55994 2.14 0.032 

Wald chi2 526967.81   

Prob > chi2 0.000   
       Resource: data processing (2025). 

These results provide evidence that there is no bias in the SYS GMM model. From the 

estimation results obtained, it can be seen that all model selection criteria have been met in the 

SYS GMM model. 

Next, parameter significance estimation was performed, as shown in Table 3. The model 

used to estimate the factors affecting the human development (HDI) used a two-step System 

GMM approach. Partially, significant results were provided by the first lag variable of human 

development (HDI) and financial inclusion. Meanwhile, fintech lending did not have a 

significant effect. The human development (HDI) in the previous period (first lag) had a 

positive coefficient of 0.76149 with a p-value < 0.001, which means that the HDI in the previous 

period had a significant effect on the HDI value in the following period. This indicates 

persistence or continuity in HDI development between years, where the HDI level in the 

previous year tends to influence the HDI level in the following year. 

Furthermore, financial inclusion shows a positive coefficient of 0.1147, which is also 

significant at p < 0.001. This means that an increase in financial inclusion contributes positively 

to an increase in HDI. This indicates that increased access to financial services plays an 

important role in improving the quality of life as reflected in human development indicators. 

Meanwhile, lnfint_lend (fintech lending) has a negative coefficient of -0.0354, but it is not 

statistically significant (p = 0.328). This shows that there is no significant relationship between 

fintech lending and HDI in this model. However, this needs to be further examined using other 

variables or instruments that can better describe fintech lending in relation to human 

development. The Wald test results show that all variables in the model simultaneously have a 

significant effect on HDI (Prob > chi² = 0.000). These findings confirm that human 

development is the result of a dynamic interaction between initial development conditions, 

financial inclusion, and the development of the financial and technology sectors, as also 

confirmed by Tsaurai [20], Ibrahim & Alagidede [22], and Ibrahim [13]. 

 

4.1 The Effect of Lagged HDI on HDI 

The estimation results show that HDI in the previous period has a positive and 

significant effect on HDI in the current period, with a coefficient of 0.76149 (p < 0.001). This 

finding indicates that a 1% increase in Lag HDI leads to a rise in human development causes a 

76.2% increase in human development, ceteris paribus. improving the quality of human 

resources in one period will increase the opportunities for improving access to education, 

health, and living standards in the following period. These results are also consistent with the 

findings of Nguyen (Nguyen, 2025) and Saroj et al. (Saroj & al., 2024), which show that human 

development has a strong inertia in developing countries. 

 

 

 

4.2 The Impact of Fintech Lending on Human Development Index 
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The financial inclusion variable shows a positive and significant effect on HDI with a 

coefficient of 0.11473 (p < 0.001). These results indicates that a 1% increase in financial 

inclusion leads to a rise in human development causes a 11.5% increase in human development, 

ceteris paribus. The higher the level of financial inclusion, the higher the human development 

achievements at the provincial level in Indonesia. Empirically, this finding is in line with the 

research of Awdeh et al. [7], Nguyen et al. [32], and Hidayat et al. [33]. which confirms that 

access to formal financial services enables households to finance education, health services, 

and productive activities that improve welfare. Financial inclusion also acts as a mechanism for 

reducing economic vulnerability, especially for low-income groups, thereby positively 

impacting the decent standard of living dimension of the HDI. 

From a policy perspective, these results emphasize the importance of strengthening 

national financial inclusion policies, particularly through expanding banking access, improving 

financial literacy, and digitizing financial services evenly across regions. These findings also 

support the Sustainable Development Goals (SDGs) agenda, especially the goals of poverty 

eradication and reducing inequality [2]. 

 

4.3 The Impact of Fintech Lending on Human Development Index 

Unlike financial inclusion, the fintech lending variable (LnFint_Lend) shows a negative 

and statistically insignificant coefficient (coefficient = -0.03537; p = 0.328). These results 

indicate that the penetration of fintech financing has not made a significant direct contribution 

to the improvement of HDI in Indonesia during the observation period. This finding can be 

explained by several factors. First, fintech lending in Indonesia still tends to be concentrated on 

short-term and consumptive financing, so its impact on education and health has not been 

optimal. Second, there are still risks related to low financial literacy and the potential for over-

indebtedness, which can reduce household welfare [34]. Third, the benefits of fintech for human 

development are highly dependent on the quality of regulation and the inclusiveness of 

technology use [14], [8]. These results are consistent with the findings of Abdullah et al. [19], 

which show a nonlinear relationship between technology-based financial development and 

development indicators, whereby the benefits of fintech will only be optimal after reaching a 

certain level of penetration and institutional quality. 

Conclusion 

This study analyzes the effect of financial inclusion and fintech lending on the Human 

Development Index (HDI) in 32 provinces in Indonesia during the period 2019–2023 using the 

System Generalized Method of Moments (SYS-GMM) dynamic panel approach. The use of the 

SYS-GMM method allows for the control of endogeneity, autocorrelation, and bias commonly 

found in short-time-series panel data, resulting in robust and consistent estimates. The results 

show a positive and significant effect of the previous period's HDI on the current period's HDI, 

which confirms the persistent and cumulative nature of human development.  

These findings indicate that improvements in the quality of education, health, and living 

standards in one period will contribute to increased human development in the following period, 

in line with the endogenous growth theory framework that places human capital as a key factor 

in sustainable development. Furthermore, financial inclusion has been proven to have a positive 

and significant effect on HDI. Increased public access to formal financial services plays an 

important role in encouraging household investment in education, health, and productive 

economic activities, which ultimately improves public welfare and reduces development gaps 

between regions. Conversely, fintech lending does not show a significant effect on the HDI. 

These results indicate that the development of fintech financing in Indonesia has not been 

optimally converted into improved human development, which is likely due to the short-term 

orientation of financing, limited digital financial literacy, and the quality of regulations and 

institutions that are still developing. 
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Overall, this study confirms that financial inclusion is an important determinant of human 

development, while the contribution of fintech lending is still highly dependent on policy 

direction, institutional quality, and a more productive financing orientation. 
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