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Abstract 

This study analyzes the demographic dividend as a stock of human capital that can increase 

economic growth in several provinces representing the western and eastern regions of Indonesia. 

Using panel data for the period 2010 to 2019 for 16 provinces on the islands of Sumatra and 

Sulawesi in Indonesia obtained from the Central Statistics Bureau (BPS). The model uses the 

Arellano-Bond GMM dynamic difference panel. The results show that there is a response to 

economic growth on human capital and physical capital in the provinces in Sumatra and Sulawesi, 

Indonesia. However, higher education has not been able to positively affect increased productivity. 

Apart from education, both exogenous and endogenous health factors are also important variables 

in increasing productivity. In the end, it can be said that the demographic dividend can provide 

benefits for economic growth in the selected provinces in the sample. 
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Introduction 

The implications of demographic changes can be a dividend for increasing a country's economic 

growth [1]. But it can also be a drawback - namely the problem of unemployment if not managed 

properly. The demographic dividend can be an opportunity for the formation of an unlimited 

availability of human capital. Success in taking advantage of demographic opportunities can drive 

economic growth [2]. The demographic dividend is a comparison between the population of non-

productive age and the population of productive age, where the population of productive age is 

greater than that of the non-productive age [3]. 

 The effect of demographic changes on economic growth has been extensively studied in 

the demographic and economic literature of the population. The demographic contribution can be 

explained by the increase in the productivity component, which arises from changes in the age 

structure of the population [4]. Increases in educational attainment are key in explaining 

productivity and income growth derived from demographic dividend [5]. The demographic 

dividend can be said to be the availability of human capital. 

Indonesia is an archipelago with various cultural characteristics and has the fourth largest 

population in 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 population of non-productive age to the population 
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of productive age. The smaller dependency ratio shows that the productive age population aged 15 

to 64 years is larger than the non-productive age population aged under 15 years and over 64 years. 

It is estimated that Indonesia will experience the window of opportunity in 2020-2030. The window 

of opportunity is a condition where the dependency ratio occurs at the lowest, this is what is known 

as the demographic dividend which can be used as an opportunity to achieve high economic growth 

and a potential market source [3]. Demographic changes and educated human capital have been 

linked since the beginning by Bloom & Williamson [6], in studying the growth rate of real per 

capita gross domestic product (GDP). 

 Standard achievement indicators for the success of human development in each region can 

be seen through the Human Development Index. National HDI achievements in Indonesia have 

increased from 1990 to 2018, from 0.525 to 0.7 according to data from UNDP. However, the size 

of the HDI achievement that is good from UNDP is 0.8 to 1. For the case of perprovinsi, HDI / 

HDI achievements have also increased with an average score of above 0.6, only DKI Jakarta 

province has reached 0.8. However, it is unfortunate that the HDI achievement is not supported by 

the significant economic growth of each province because there are still several provinces whose 

GDP growth rate is still below 5%, as happened in the provinces on the island of Sumatra. Apart 

from this phenomenon, the problem of the open unemployment rate is still dominated by the 

educated labor force, especially vocational high school graduates. Developing countries often face 

problems with uneducated workers and a large number of workers who are not accompanied by 

the skills / skills required for the industrial sector. The formation of human capital aims to create 

skills for the population as a productive source and can provide profitable jobs [7]. 

 Many economists have conducted research on the contribution of human capital that affects 

economic growth for cases in several countries through the level of education, as has been done by 

economists [8]; [9]; [10]; [11]; [12]; [13], and others. Institutional channels also have a role in 

influencing human capital [14]. The trade openness factor, both at the international level and 

between provinces, shows the level of human capital innovation that can contribute to economic 

growth [15]; [16]. For the case in Indonesia, research on the contribution of human capital has also 

been carried out [17]; [18]; [19] through various channels, namely education level, quality 

education, abundance of knowledge between regions, household consumption, age, and health 

factors. However, there were other argued which say that human capital has no correlation or has 

a weak correlation with productivity [20]; [21]; [22]; [23]. 

 It seems that this gap arises due to differences in funding capacity, population and regional 

characteristics in each country, so increasing the quality of human capital stock still requires hard 

effort, especially for developing countries. Quality human capital stocks are higher in developed 

countries than in developing countries [24]. According to data from the world bank in 2018, 

Indonesia's R&D fund allocation 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 selected provinces in Indonesia is measured by the level of productivity. In 

addition, this research is also a development of previous researchers Tampubolon [25] by using 

different methods. 

 

Literature Review 

According to Adam Smith and Veblen, human capital is very important in production. Adam Smith 

emphasized on the state capital stock where the ability of the entire population obtained is 

beneficial. According to Veblen, technological knowledge and skills are immaterial equipment or 

intangible assets of society, without human capital, physical capital is not productive [7]. The 
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Solow-Swan model has provided the first theoretical contribution in analyzing the problem of 

economic growth through productivity levels using the Cobb-Dauglas production function. 

Physical capital and human capital are considered as production factors which are exogenous 

factors [26]; [27]. Other researchers who state human capital as an exogenous factor are Kuznets 

[28] and Mankiw [29].  

 However, this argument has been refuted by other economists. In the AK model, human 

capital is an endogenous factor that can affect economic growth in the long run [30]. In other 

research results, he said that technological change as measured by the cost of research and 

development as an investment in physical capital and human capital is also a factor affecting 

economic growth [31]. Another proponent of this endogenous theory is Lucas [32] which states 

that productivity is measured based on the level of education. The formation of human capital is a 

process of obtaining and increasing the number of people who have the skills, education and 

experience that are decisive for the economic and political development of a country. The 

formation of human capital is related to investment in humans and their development as a creative 

and productive source [7]. Similar empirical results are also shown by Abbas & Nasir [33], Horii 

et al.[34], and Hanushek [8] who analyze growth with human capital as a factor of production, 

indicating that secondary school participation or higher education has positive and significant 

impact on economic growth. A quality population through increased education can produce a more 

productive labor force and have a significant contribution effect to economic growth [35]. In 

contrast to the empirical results which examine the relationship between human capital, public 

spending on health and education, infrastructure expansion, institutions and economic growth, it 

shows that only institutional is the only variable that significantly affects human capital in short 

term and, therefore, pursuing good governance with a view to strengthening institutions can be 

used to increase human capital in Africa [14].  

 The health factor is also an input required for the formation of quality human capital [36]. 

There is a potential relationship between the conditions in which people live and their life span and 

health status, as well as the relationship between health status and economic productivity and well-

being [37]. The health effects on human capital can be seen from the empirical results of research 

Cuaresma et al [5] who show that the effect of labor productivity, which is claimed to accompany 

the demographic dividend, can be explained by changes in levels of educational attainment that go 

along with declining fertility. The demographic dividend effect needs to be understood in the 

context of the expansion of education that accompanies observed changes in age structure. Human 

capital is not only based on formal education and labor force participation but also on skills, 

cognitive functioning, and health. 

 According to research results Ahmed [38], it shows that the drivers of productivity in 

ASEAN countries and parts of East Asia are the result of the contribution of physical capital, labor, 

Information and Communication Technology (ICT), and human capital. Other empirical evidence 

also shows gaps regarding technological achievements and the imbalance of labor demand and 

supply in China [16]. The results show that the total human capital stock is still relatively low in 

China's provinces, but still plays an important role in economic growth. There is a positive 

correlation between the level of openness and economic growth in China on innovative human 

resources. At the level of openness and innovation of human capital, the western region is the 

lowest, the eastern region the highest. The more the level of regional openness, the more reserves 

of human resources it has. Short-run fluctuations in economic growth are influenced by fluctuations 

in the short-run stock of innovative human capital and deviations from the long-run equilibrium. 
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Research Methods 

This research was conducted in 16 provinces in Sumatra Island and Sulawesi Island in Indonesia. 

The data was taken from 2010 to 2019. The data source used was secondary data by taking data 

from the Indonesian Central Statistics Agency. The criteria for selecting this sample are based on 

the characteristics of the population projection outside Java, where Sumatra is second and Sulawesi 

is third based on data from the Indonesian Central Bureau of Statistics. In addition, the island of 

Sumatra, which is located in the western region, is the second support for economic growth after 

Java, but there are still provinces that have GRDP growth below 5%. Meanwhile, the island of 

Sulawesi which ranks fourth and is in the eastern region, there are no provinces that have GRDP 

growth below 5%. As a dependent variable for this study is income percapita, and independent 

variable are domestic investment, the number of labor force over 15 years old, and explanatory 

variable such as health, technology, and trade openness. 

 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 because of a different past. However, because the panel model that 

includes the lag of the dependent variable as the regressor in the regression, it can cause 

endogeneity problems, so that if the model is estimated using a fixed effect or random effect 

approach it will produce biased and inconsistent estimators [39]. 

Generalized method of moments (GMM) to control the lag endogeneity of the dependent 

variable in the dynamic panel model, if there is a correlation between the explanatory variables and 

the error term in the model. It also controls for omitted variable bias, unobserved panel 

heterogeneity and measurement error. To solve the problem of biased estimators, Arellano & Bond 

[40] proposed a method of moments or the so-called generalized method of moments (GMM) 

approach. This approach is called the first difference GMM approach and was later updated by 

Arellano & Bover [41] and Blundell & Bond [42] which is known as the GMM System approach. 

The basic assumptions of this model are: [43] 

1. Strict exogeneity : E [𝜀𝑖𝑡 |𝑋𝑖,𝑐𝑖 ] = 0 

2. Homoscedasticity and non-autocorelation: 

𝐸[𝜀𝑖𝑡 𝜀𝑖𝑠 | 𝑥𝑖 , 𝑐𝑖] =   𝜎2
𝑖 𝑖𝑓 𝑖 = 𝑗 𝑎𝑛𝑑 𝑡 = 𝑠 𝑎𝑛𝑑 = 0 𝑖𝑓 𝑖 ≠ 𝑗 𝑜𝑟 𝑡 ≠ 0  

3. Common effect rows of the matrix T x K data 𝑋𝑖, are 𝑥′𝑖𝑡 , it is not assumed to be 

independent average, so the impact can be fixed or random, so that 𝐸[𝑐𝑖 | 𝑋𝑖,] = ℎ(𝑋𝑖) 

The first difference GMM model for the Arellano-Bond approach can be written as follows [39]: 

𝑦𝑖𝑡 −  𝑦𝑖,𝑡−1 =  𝛾(𝑦𝑖,𝑡−1 − 𝑦𝑖,𝑡−2) + (𝜀𝑖𝑡 −  𝜀𝑖,𝑡−1)  …………………….……. (1) 

for i = 1,……, N dan t = 2,................., T 

This study divides the model into two groups, namely the first model to see the effect of 

human capital from the entire labor force, namely: 

 

𝑌𝑖𝑡 =  𝑌𝑖,𝑡−1 + 𝛽0𝐼𝑛𝑣𝐷𝑖𝑡 + 𝛽1𝐻𝐶𝑖𝑡  + 𝛽2𝐼𝐶𝑇_𝑐𝑜𝑚𝑝𝑖𝑡 + 𝛽3𝐷_𝑖𝑠𝑙𝑎𝑛𝑑𝑖𝑡 +  𝛾0𝐻𝑒𝑎𝑙𝑡ℎ𝑖𝑡 +
 𝛾1𝐻𝐶_𝑠ℎ𝑠𝑖𝑡 +     𝛾2𝐻𝐶_𝑣𝑠𝑐𝑖𝑡 +  𝛾3𝐻𝐶_𝑢𝑛𝑖𝑣𝑖𝑡  + 𝛾4𝐼𝑛𝑣𝐷𝑖𝑡 +  + 𝛾5𝐼𝑛𝑣𝐷(−1)𝑖𝑡 +
 𝛾6𝑁𝑒𝑡_𝑡𝑟𝑎𝑑𝑒𝑖𝑡 + (𝑖 + 𝑣𝑖𝑡)… ………………………………………………………………...(2) 

 

While the second model is to see the productivity response to physical capital and human 

capital as measured by the number of people aged > 15 years working based on education 

completed at the vocational high school and university levels: 

 
𝑌𝑖𝑡 =  𝑌𝑖,𝑡−1 + 𝛽0𝐼𝑛𝑣𝐷𝑖𝑡 +  𝛽1𝐻𝐶_𝑣𝑠𝑐𝑖𝑡+ 𝛽2𝐻𝐶_𝑢𝑛𝑖𝑣𝑖𝑡 + 𝛽3𝐷_𝑖𝑠𝑙𝑎𝑛𝑑𝑖𝑡 +   𝛾0𝐻𝐶_𝑣𝑠𝑐𝑖𝑡 +

 𝛾1𝑡𝑟𝑎𝑑𝑒1𝑖𝑡 +  𝛾2𝑡𝑟𝑎𝑑𝑒2𝑖𝑡 +  𝛾3𝐼𝐶𝑇_𝑐𝑜𝑚𝑝
𝑖𝑡

+  𝛾4𝐼𝑛𝑣𝐷𝑖𝑡 + 𝑖 + ℇ𝑖𝑡 ………………………… (3) 
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Where the measurement of the productivity response (Yit) which is measured from GDP per capita 

to physical capital proxied by the value of domestic investment (𝐼𝑛𝑣𝐷𝑁𝑖𝑡), human capital (𝐻𝐶𝑖𝑡) 

which is proxied by labor force > 15 years old, human capital with education of each senior high 

school, vocational high school, and university (𝐻𝐶_𝑠ℎ𝑠𝑖𝑡), (𝐻𝐶_𝑣𝑠𝑐𝑖𝑡), and (𝐻𝐶_𝑢𝑛𝑖𝑣𝑖𝑡), 

communication and technology factors (𝐼𝐶𝑇_𝑐𝑜𝑚𝑝𝑖𝑡), and island location dummy (𝐷_𝑖𝑠𝑙𝑎𝑛𝑑𝑖𝑡): 1 

= for provinces on the island of Sumatra, 0 = other 

To check the variables containing endogeneity variables, an endogeneity test can be carried 

out using the 2sls equation which is then carried out by a weak instrument check on the regressor 

variables [44]. To test the validity of the instrument implemented in GMM, it can be tested through 

Hansen and Arellano Bond's AR (2) to estimate autocorrelation [45]. The dynamic shape of the 

variable lag makes the predicted coefficients represent the short-run effects of the explanatory 

variables. 

 

Results and discussion 

To suspect that the parameters in the model contain elements of endogeneity, it is necessary to do 

an endogeneity test. There are many ways to perform an endogeneity test. One of them is by using 

the Durbin-Wu-Hausman (DWH) test [46] which can be tested through estimating non-panel 

equations with TSLS or GMM. 

 

  Table 1. Testing of Endogeneity 

 Model 1 Model 2 

Diff in J-statistic  11.68228 (df =2) p = 0.0029 12.33991 (df =  2) p = 0.0021 

Source: Finding Research 

 

The results of this test show that rejected null hypothesis (H0) is the exogenous variable that 

indicated by a p-value < 0.05. This result shows that the human capital variable is an endogenous 

variable. The result of instrument test are showing for Model 1 and Model 2 that the Cragg-Donald 

F-stat are 22.0077 and 15.7416 and the Stock-Yogo value are 19.45 and 13.43 means that the 

instrumental variables used are in accordance with the existing theory, and have a significant effect. 

Furthermore, the panel regression for the difference GMM with the results in Table 3 is as follows: 

 

Table 2. GMM Difference Panel Test Results 

 

 

 

 

 

 

 

 
  
  

 Note: ***, **, * denote significance at the level 1%, 5%, 10% 

 Source: finding research. 
 

 Model 1 Model 2 

Y (-1) 0.933811*** ( 208.8095) 0.93469*** ( 501.1802) 

HC 0.041512***( 9.257957)  

INVD 0.000257 ( 1.468999) 0.000941*** ( 4.184828) 

D_island -0.021238*** ( -6.52855) -0.021713*** ( -6.094139) 

ICT_comp -0.000651*** ( -3.117972)  

HC_vsc  0.027887*** ( 34.04577) 

HC_univ  -0.016614*** ( -11.97036) 

J-statistic 15.62135 13.67888 

Prob(J-statistic) 0.270183 0.396841 

AR(2) 0.9995 0.9923 
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Based on Table 2 above, the results for the AR (2) test are not significant, so that the 

estimator of the GMM-system is not subject to second-order serial correlation. In addition, we also 

have insignificant results for the Hansen test (J-statistic) which indicates that the methodology we 

use is valid. We can therefore reasonably consider that our estimators are unbiased and consistent 

for further analysis. Analysis of the GMM difference model is an analysis in the short term. 

As an instrument variable in model 1 we use a variable of high school, vocational and 

university educated labor force, health, net trade, domestic investment and lag of domestic 

investment from each province. The influence of other variables in influencing physical and human 

capital plays a very important role in increasing economic productivity. The education factor is still 

the most important variable in showing the quality of human capital that can boost economic 

productivity. The factors of information and technology have a negative significant effect on 

economic growth, because these factors are not fully as expected. This is because the use of 

computers has not been able to fully support education in some remote areas. In model 1, besides 

being directly affected by physical capital and human capital, productivity is also influenced by the 

level of health. These results are in line with research from [37]. Furthermore, it can be seen that 

the greatest contribution is given by past productivity which can be shown from the coefficient 

value of the productivity lag. Dummy variable show the significant effect and has a negative sign, 

because several provinces in the island of Sumatra still have GDPR growth below 5%. Finally, we 

can say that the influence of demography (human capital) can provide benefits for increasing 

productivity in the provinces in Sumatra and Sulawesi. The results in model 1 can be said to be in 

line with the theory of endogenous growth and the results of previous studies that said population 

size encourages endogenous economic growth and demographic dividend in the short term increase 

welfare [47]; [48]. 

 In model 2, the instrument variables used are trade openness (exports and imports), 

computer technology and information, domestic investment, and human capital from vocational 

school. As for this model, the characteristics of the labor force based on education level are more 

pronounced than in model 1. The biggest contribution is still given from the past productivity lag 

coefficient, as shown by the empirical results in model 1, the effect is positive and significant. 

Domestic investment factor is that affects productivity, and also plays a role in instrument variables 

in explaining the endogenous variables of each labor force based on education level. The 

contribution of physical capital was not too large but had a positive and significant effect. The 

contribution of the labor force from vocational high school education gives greater results 

compared to University. This shows that the vocational education labor force on the islands of 

Sumatra and Sulawesi still has a great influence on productivity to boost the economy. Vocational 

high school qualifications that are equipped with skills, are able to be competitive. University-

educated workers have an effect on productivity, but the effect is negative. This indicates that 

higher education does not necessarily have high skills. Higher education alone is not sufficient to 

increase productivity because it depends on the level of skills possessed and their utilization [49]. 

It is proven that vocational education level affects productivity the most. Because SMK graduates 

are equipped with skills that are in line with market demand. This result also proves, as stated by 

[24], that developing countries lack quality capital stocks in the sense that higher education exists 

but is less equipped with skills that are in line with market demand. Finally, the dummy variable 

also has a significant result on growth and has a negative sign which indicates that there are still 

provinces on the island of Sumatra that have economic growth rates below 5%. 

 

Conclusions and suggestions 

In the end, this study provides a comprehensive conclusion that, the demographic dividend    

that is being experienced by Indonesia provides benefits for increasing productivity which in turn 
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can drive economic growth. However, the analysis conducted in this study is still short term. This 

means that in the long term, further research is still needed. The dynamic difference GMM panel 

model can explain the endogeneity of the productivity response to physical capital and human 

capital in the short term. 

Suggestions for policy makers to be able to focus more on developing human resources 

today, especially in the digital era. Technological change is very fast. For this reason, the 

adjustment of technology to the education sector to improve the quality of the supply of human 

resources through infrastructure improvements such as computers, laptops and internet networks 

that is evenly distributed to villages is very necessary. So that information technology to improve 

the quality of education can reach remote villages more quickly. The health factor also still needs 

to be disseminated to the villages). Entrepreneurial socialization must continue to be encouraged 

to young people, especially those who are still in college, in order to motivate them to be able to 

innovate in MSME business activities, so that when they complete their education they will not 

only depend on companies that provide job vacancies but can be independent by starting their own 

business. 

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 in productivity will 

be more obvious if a sample with a longer timeframe and more locations is used. It is hoped that 

in the future, other researchers can cover the shortcomings of this research. 
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