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 This study aims to analyze the effect of demographic bonuses, health and 
physical capital on economic growth in several provinces of Indonesia. 
Using panel data for the period 2010 to 2019. The study uses panel data 
regression analysis of fixed effect models. The results showed that the 
level of health had a positive effect on economic growth in the provinces 
located on the islands of Sumatra and Sulawesi, Indonesia. Meanwhile, 
other factors from the demographic bonus and physical capital have not 
had an effect on economic growth in the provinces of Sumatra Island and 
Sulawesi Island, Indonesia.  
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1. INTRODUCTION 
 The demographic bonus is the acceleration of economic growth that can be achieved by a country 
as a result of a shift in the age structure of the population whose the majority of the population are young 
workforces [1]; [2]. 
 The implications of these demographic changes can be a bonus to increase a country's economic 
growth [3]. The demographic bonus can be an opportunity for the formation of unlimited availability of 
human capital. Success in taking advantage of opportunities from the demographic bonus is expected to 
encourage economic growth [4]. 
 Indonesia is an archipelagic country with various cultural characteristics and has the fourth largest 
populationin the world after China, India and America. Indonesia's dependency ratio in 2010 was 50.5. In 
2015 the dependency ratio was 48.6. This dependency ratio will be smaller in 2020 to 2030. The 
dependency ratio is the ratio of the non-productive age population to the productive age population. The 
decreasing dependency ratio shows that the productive age population aged 15 to 64 years is greater 
than the non-productive age population aged under 15 years and above 64 years. 
 

 
  Source : BPS 
  Figure 1. Population of Productive Age in Indonesia 
 
 Figure 1 shows the condition of the development of the productive age population (working age) in 
Indonesia. In 2000 the population of children decreased in number, on the contrary, the working age 
population increased. Likewise, the elderly non-productive age population continues to grow. It is 
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estimated that Indonesia will experience the window of opportunity in 2020-2030. The window of 
opportunity is a condition where the dependency ratio is the lowest. This condition is called the 
Demographic Bonus which can be used as an opportunity to achieve high economic growth and potential 
market sources.[5]. 
 Achievement indicator standard of the success of human development in each region can be seen 
through the Human Development Index. Indonesia's HDI achievement nationally has increased from 1990 
to 2018 from 0.525 to 0.7 according to data from UNDP. But on the other hand, the problem that arises is 
that the majority of open unemployment is still dominated by SMK graduates who are a source of skilled 
labor. 
 Many economists have conducted research on the contribution of human capital that affects 
economic growth for the case in several countries through the level of education, as has been done by [6], 
[7], [8], [9], [10], [11], as well as other economists. Institutional channels also have a role in influencing 
human capital [12]. The factor of trade openness both at the international and inter-provincial levels 
shows the level of human capital innovation that can contribute to economic growth [13] and [14]. For 
the case in Indonesia, research on the contribution of human capital has also been carried out by [15], 
[16] and [17] through various channels, namely education level, quality of education, knowledge transfer 
between regions, household consumption, age, and health factors. 
 But there are other opinions which say that human capital has no correlation or has a weak 
correlation with productivity as stated by [18], [19] and [20] and [21]. 
 It seems that this gap arises due to differences in funding capabilities, population and regional 
characteristics in each country, so increasing the stock of quality human capital still requires hard work, 
especially for developing countries. The stock of quality human capital is higher in developed countries 
than in developing countries [22]. According to data from the world bank in 2018, the allocation of 
Indonesia's R&D funds was only 0.23 percent of GDP. When compared with countries that are included in 
the middle income category, the allocation of R&D to Indonesia's GDP is still relatively small, where the 
average allocation of R&D funds to GDP is 1.57 percent. 
 This is the reason for researchers to analyze how the relationship between human capital and the 
level of economic growth in several selected provinces in Indonesia is measured by the level of 
productivity. 
 According to Adam Smith and Veblen, human capital is very important in production. Adam Smith 
emphasized on the capital stock of the country where the acquired capabilities of the entire population 
are beneficial. According to Veblen, technological knowledge and skills are immaterial equipment or 
people's intangible assets, without human capital, physical capital is not productively useful [23]. The 
Solow-Swan model has made the first contribution to theory in analyzing the problem of economic 
growth through the level of productivity using the Cobb-Dauglas production function. Physical capital and 
human capital are considered as factors of production which are exogenous factors [24], [25]. Other 
researchers who say human capital as an exogenous factor are [26]. 
 The formation of human capital is related to investment in people and their development as a 
creative and productive resource [23]. Similar empirical results are also shown by [27], [6] and [7] which 
analyzes human capital on economic growth, empirical results show that secondary school participation 
or higher education has a positive and significant impact on economic growth. [11] said that a qualified 
population through increased education can produce a more productive workforce and make a significant 
contribution to economic growth. Contrary to empirical results [12] which examines the relationship 
between human capital, public spending on health and education, infrastructure expansion, institutions 
and economic growth, shows that institutions are the only variables that significantly affect human capital 
in the short term and, therefore, the pursuit of good practices governance with the aim of strengthening 
institutions can be used to increase human capital in Africa. 
 Health factors are also a necessary input for the formation of human capital quality [28]. There is a 
potential link between the conditions in which people live and their lifespan and health status, as well as 
the relationship between health status and economic productivity and well-being [29], Health effects on 
human capital can be seen from the empirical results of research [30] which suggests that the labor 
productivity effect, which is claimed to accompany the demographic bonus, can be explained by changes 
in educational attainment that go hand in hand with declining fertility. The effects of demographic 
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dividends need to be understood in the context of the expansion of education that accompanies the 
observed changes in the age structure. Human capital is not only based on formal education and labor 
force participation but also on skills, cognitive function, and health. 
 

2. METHOD 
2.1  Type and Data Source 
 This research was conducted in 16 provinces in Sumatra and Sulawesi in Indonesia. The data is 
taken from 2010 to 2019. The data source used is secondary data by taking data from the Indonesian 
Central Statistics Agency. The criteria for selecting this sample are based on the characteristics of the 
projected population outside Java, where the island of Sumatra is ranked second and the island of 
Sulawesi is ranked third based on data from the Indonesian Central Statistics Agency. In addition, the 
island of Sumatra, which is located in the western region, is the second pillar of economic growth after 
Java, but there are still provinces that have GRDP growth below 5%. While the island of Sulawesi, which 
ranks fourth and is located in the East, there are no provinces that have GRDP growth below 5%. 
2.2  Analysis Method 
 The data used in the form of panel data is a combination of time series data and cross section data. 
The advantage of panel data is that it can identify specific parameters or questions, without the need to 
make limited assumptions, because an individual unit behaves differently at different time periods, for 
example due to different pasts. 
 

3. RESULT AND DISCUSSION 
3.1  Chow Test Results 
 The Chow test is a test used to select the best approach between the Common Effect Model (CEM) 
and Fixed Effect Model (FEM) approaches in estimating panel data. 
 

Table 1. Chow Test Results 
Redundant Fixed Effects Tests   

Equation: Untitled   
Test cross-section fixed effects  

     
     Effects Test Statistics df Prob. 
     
     Cross-section F 382.164483 (15,141) 0.0000 

Cross-section Chi-square 596,710483 15 0.0000 
     
     

 Source: Eviews 9 Data Processing (2022) 
The results of the Chow test show that the cross section probability value obtained is 0.0000, which is 
smaller than the significant value of 0.05 so it can be concluded that the most appropriate model to use is 
FEM (Fixed Effect Model). 
 
3.2  Hausman Test Results 
 Hausman test is a test used to choose the best approach between the Random Effect Model (REM) 
and Fixed Effect Model (FEM) approaches in estimating panel data. 

 
Table 2. Hausman Test Results 

 

Correlated Random Effects - Hausman Test  
Equation: Untitled   

Test cross-section random effects  
     
     

Test Summary 
Chi-Sq. 

Statistics Chi-Sq. df Prob. 
     
     Random cross-section 13.396636 3 0.0039 
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 Source: Eviews 9 Data Processing 
The results of the Hausman test show that the Cross Section Random Probability value is 0.0039 which is 
smaller than the significant value of 0.5 so it can be concluded that the most appropriate model to use is 
FEM (Fixed Effect Model). 
 
3.3  Normality Test Results 
 The residual normality assumption test was carried out using the Jarque-Bera test with the 
following results: 
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Series: Standardized Residuals

Sample 2010 2019

Observations 160

Mean      -3.47e-18

Median  -0.001391

Maximum  0.152093

Minimum -0.180441

Std. Dev.   0.050933

Skewness   0.054624

Kurtosis   3.869365

Jarque-Bera  5.118209

Probability  0.077374

 
 Source: Eviews 9 Data Processing (2022) 
 Figure 2. Normality Test Results 
From the normality test, the probability value is 0.0774, which is greater than alpha 0.05, so the residuals 
are normally distributed. 

 
3.4  Multicollinearity Test Results 
 The multicollinearity test aims to test whether in the regression model there is a high or perfect 
correlation between the independent variables. 
 

Table 3. Multicollinearity Test Results 

 HC HEALTH INVD 
    

HC 1 0.342018 0.534168 

HEALTH 0.342018 1 0.305812 

INVD 0.534168 0.305812 1 
 Source: Eviews 9 (2022) Data Processing 
 In the results of the Multicollinearity Test, the correlation value between the independent variables 
is less than 0.8, so there is no multicollinearity. 
 
3.5  Heteroscedasticity Test Results 
 From the results of the heteroscedasticity test, the probability value of each variable is greater than 
0.05, this meaning that there is no heteroscedasticity. 

 
Table 4. Heteroscedasticity Test Results 

 

Dependent Variable: RESABS   

Method: Least Squares Panel   

Date: 07/03/22 Time: 14:03   

Sample: 2010 2019   
Periods included: 10   
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Cross-sections included: 16   

Total panels (balanced) observations: 160  
     
     Variable Coefficient Std. Error t-Statistics Prob. 
     
     C 0.041220 0.109228 0.377374 0.7064 

HC -0.005687 0.004327 -1.314268 0.1907 
HEALTH 0.000986 0.001595 0.618057 0.5374 

INVD 0.001496 0.001696 0.881765 0.3793 
     
     

 Source: Eviews 9 (2022) Data Processing 
 

3.6 Panel Data Regression Model and Hypothesis Testing 
 Panel data regression equation where the variables HC (X1), HEALTH (X2) and INVD (X3) as the 
independent variable that affects the variable ECONOMIC GROWTH (Y) as the dependent variable. The 
results of panel data regression are presented as follows: 

Table 5. Panel Data Regression Results 
 
Dependent Variable: Y   

Method: Least Squares Panel   

Date: 07/03/22 Time: 14:06   
Sample: 2010 2019   

Periods included: 10   

Cross-sections included: 16   

Total panels (balanced) observations: 160  
     
     Variable Coefficient Std. Error t-Statistics Prob. 
     
     C -6.885216 1.077739 -6.388574 0.0000 

HC 0.074750 0.109043 0.685506 0.4942 

HEALTH 0.233356 0.017268 13.51368 0.0000 

INVD 0.006332 0.003641 1.738875 0.0842 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     R-squared 0.984274 Mean dependent var 10.30389 

Adjusted R-squared 0.982266 SD dependent var 0.406155 

SE of regression 0.054087 Akaike info criterion -2.885367 

Sum squared resid 0.412479 Schwarz criterion -2.520190 
Likelihood logs 249.8293 Hannan-Quinn Criter. -2.737081 

F-statistics 490.2764 Durbin-Watson stat 0.378879 

Prob(F-statistic) 0.000000    
     
     

   Source: Eviews 9 Data Processing (2022) 
 
 The results obtained from the coefficient of determination test with an adjusted R-squared value of 
0.9823, meaning that 98.23% of the independent variable (X) used can explain the dependent variable 
(Y). The remaining 1.77% is influenced by other factors not included in this study. 
 Based on the regression results above, it can be obtained an equation of the regression line as 
follows: 
 

Yit = -6.8852 + 0.0748HCit + 0.2334Healthit + 0.0063InvDit + Ɛit 
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 From these results obtained a constant value (C) of -6.8852. This means that if the variable X is 
constant, then the variable Y is -6.8852. The regression coefficient of HC is 0.0748, it can be interpreted 
that every 1% increase in HC will increase the value of Y by 0.0748 assuming the other independent 
variables are constant. With a probability value of 0.4942 (greater than 0.05), it means that the direction 
of the effect is positive but not significant on the dependent variable. The regression coefficient of health 
is 0.2334, so it can be interpreted that every 1% increase in health will increase the Y value of 0.2334 
with the assumption that the other independent variables are constant. With a probability value of 0.0000 
(less than 0.05), it means that the direction of the influence is positive and significant on the dependent 
variable. The regression coefficient of InvD is 0.0063, which means that every 1% increase in InvD will 
increase the Y value of 0.0063 with the assumption that the other independent variables are constant. 
With a probability value of 0.0842 (greater than 0.05), it means that the direction of the effect is positive 
but not significant on the dependent variable. These results indicate that health factors are very 
important in influencing productivity (economic growth). These results are in line with research from 
[29]. Finally we can say that health factor is an important factor in increasing productivity in the 
provinces in Sumatra Island and Sulawesi Island. 
 

 

4. CONCLUSION 
 In the end, this study provides a comprehensive conclusion that, the demographic bonus that is 
being experienced by Indonesia has not provided benefits for increasing the productivity of the provinces 
in Sumatra and Sulawesi, Indonesia, but the health factor is the main factor in encouraging economic 
growth. However, we do not claim that the indicators used can represent the variables studied in the 
study.  Suggestions for policy makers to be able to further develop human resources today to remote 
villages. If the development of human resources has been improved, it is hoped that the development 
goals can be achieved, namely increasing the welfare of the Indonesian people. Human resource 
development is not enough just from education alone, but must be accompanied by skills and good moral 
development.  Researchers are aware of the shortcomings of the results of this study due to the limited 
number of samples, time and analysis. The dynamics of demographic changes on productivity will be 
more clearly seen if a sample with a longer period of time and more locations is used. It is hoped that in 
the future, other researchers can cover the shortcomings of this study. 
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