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Abstract 
This study uses the human capital index which is measured based on current labor force 
income to measure the contribution of the quantity and quality of the workforce. 
Measuring accurately the contribution of various factors to economic growth, especially 
the contribution of the quantity and quality of labor, is very important in the current 
context. The extent to which an aging population and consequent labor shortages will 
affect the future trends of China's economy is also of great concern to academics and 
policy-making departments. This research contributes to a deeper understanding of the 
long-term sustainability of the Chinese economy and the sources of future economic 
growth. This study uses the ARDL approach with secondary data sourced from the world 
bank. The research period used in this study is from 2000 to 2021. The result of this study 
is the contribution of technology and human resources to China's tremendous economic 
rise where China's economic progress is inseparable from the quality of human resources 
in Chinese society as indicated by the human capital index.  In addition to human capital, 
the technology available and imported by China is the backbone of increasing China's 
productivity economically. However, the quantity of labor and financial capital stored in 
banks throughout China has only been a short-term support for China's economic 
development in terms of production output in the real sector. 
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Background 
Since 1978, the country of china has experienced rapid economic growth for more than 40 years, 
with an annual GDP growth rate that continued to grow before the covid 19 pandemic (Fang, 
Collins, & Yao, 2021). However, over a long time, China's high growth process was 
accompanied by many disadvantages such as high investment and high consumption, an 
unbalanced economic structure, etc (Guan, Wei, Lu, Dai, & Su, 2018). At the same time, 
whether China can overcome the middle-income trap and successfully transition to high-income 
levels has been the focus of everyone's attention (Wang, Wang, Huang, & Fan, 2021). However, 
thinking about and then solving this series of problems cannot avoid reflecting on China's growth 
model, academics have conducted research on the sources of China's economic growth 
(Sasongko, Bawono, & Prabowo, 2021). 
Scholars generally use the Total Factor Productivity (TFP) method to describe economic growth, 
determine each factor's contribution to economic growth, and assess sources of economic growth 
(Astuti & Prabowo, 2021; Puspaningtyas & Mukhlis, 2022). In economic accounting theory, 
total factor productivity is the part that remains after the contribution of factor inputs has been 
removed, which was first proposed by Solow (Santos, Borges, & Domingos, 2021 ; Rachman & 
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Sok, 2022). The Hicks-neutral production function with constant returns to scale was initially 
presented by Solow. Based on this function, the two production components of labor and capital 
are removed from economic growth, namely the contribution of At to the contribution of 
economic growth is known as technological progress (Puspaningtyas, 2022; Soniansih & 
Rachman, 2021). 
In order to understand the source of China's economic growth rate, some experts have used the 
total factor productivity method to describe China's economic growth rate in the past, and derive 
the contribution of physical capital, labor force, and total factor productivity (Yu, Zhang, Zhang, 
& Fan, 2022). Although estimates of the contribution of various factors vary widely, the results 
of calculations from previous studies basically agree that physical capital accumulation and total 
factor productivity growth are very important for China's economic growth, despite the fact that 
labor makes the least contribution to economic growth (Song, Du, & Tan, 2018). 
To address the long-term development challenge of economic growth and profit from its sources, 
it is essential to modify the pattern of economic development, with the driving force being to 
promote technical innovation and stimulate people's creativity (Sasongko & Bawono, 2021; 
Mukhlis, 2021). The contribution of human capital to economic growth and how to 
comprehensively evaluate the true value of human capital is not only a matter of economic 
theory but also a matter of policy practice (Widarni, Irawan, Harnani, Rusminingsih, & Alim, 
2022 ; Pramujianingtyas & Rusminingsih, 2021). 
Since Schultz delivered his speech on "Investing in Human Capital" at the Annual American 
Economic Conference in 1960, Human capital serves as a key driver of economic expansion, has 
become an important aspect of theoretical research and practice of economic growth 
(Imandojemu & Babatunde, 2020). Although theory and practice have fully demonstrated how 
important human capital is to economic growth (Sulisnaningrum, 2021; Sulisnaningrum, 
Widarni, & Bawono, 2022). 
The difference between the growth rate as measured by the production function and consider this 
"surplus" as an exogenous technological contribution (Priyanto, Widarni, & Bawono, 2022 ; 
Widarni & Mora, 2021). The method materially underestimates both the actual contribution of 
human capital to economic growth and the prospective contributions of human capital policies to 
growth in the economy, and can therefore objectively have a detrimental effect on the 
formulation of sensible human capital policies (Damayanti & Rusminingsih, 2021; Harnani, 
Rusminingsih, & Damayanti, 2022). 
Accurately measuring the actual influence of human capital on economic growth will be made 
possible by a thorough study of that factor, correctly assess the value of human capital 
investment policies, and provide protection for sustainable national economic development in the 
long term (Puspaningtyas & Harnani, 2021). In addition to having a direct impact on economic 
activity, human resources are reflected in a variety of economic values in the human body. They 
are also innovative and creative. But they also influence the economy indirectly by enhancing the 
caliber of labor and physical capital impacts (Stankevičiūtė & Savanevičienė, 2018). 
The magnitude of this indirect effect depends based on the strength and direction of human 
capital relative to labor and capital, and on the economic output between labor and capital 
(Huang, Zhang, & Liu, 2021). For a complete understanding of the significance of human 
capital, a fair distinction between the direct and indirect impacts of human capital is necessary 
(Saeed, Afsar, Hafeez, Khan, Tahir, & Afridi, 2019). Traditionally, people prefer to consider the 
direct contribution of human capital, and there are many research results in this area, while the 
indirect effects of human capital are often overlooked (Zhang, Luo, Zhang, & Zhao, 2019). Such 
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disregard may result in a reduction in the worth of human capital, which in turn can undermine 
scientific judgment on human capital policies (Alewell & Rastetter, 2020). 
As large established economic alliances, OECD member nations have a significant place in the 
broader pattern of global economic growth, and their development experiences serve as a 
valuable source of inspiration for other economies, particularly those of emerging countries and 
regions (Caria, 2022). China in particular, which is the greatest growing developing nation on 
earth, has a population roughly equivalent to the total population of OECD member countries 
(Farias, 2019). Exploring sources of economic growth in OECD member countries, in particular 
scientific investigations on human capital, one of the most important elements, can provide 
theoretical insights and policy references that are beneficial to China's economic development 
(Cao, 2020). 
Over the past three decades, the quality of China's workforce has improved significantly (Bai & 
Lei, 2020). Educational statistics show that the proportion of the population in China with a high 
school diploma or above is rising and that the proportion with a college degree or higher has 
grown more quickly (Chen, Peng, Yang, Zheng, Wang, & Lu, 2019).  
The quality of education in China has increased followed by the proportion of illiterates and 
semi-illiterates who has continued to fall (Song & Xie, 2019). When several academics utilize 
the TFP approach to investigate the factors driving China's economic development, they also 
take human capital into account (Song, Zhou, Gao, & Guan, 2022). However, previous studies 
only used the years of education indicator to indirectly represent an individual's human capital 
stock (Haini, 2021). After reform and opening up, apart from a substantial increase in the number 
of years of education received by the Chinese nation's labor force, the quality of education has 
also continued to improve (Wei, 2019). At the same time, public health standards in China have 
also improved rapidly along with the improvement in living standards. It is noteworthy that large 
numbers of the labor force are transferred from rural to urban areas every year, and their 
knowledge, skills, and productivity have increased substantially (Fróna, Szenderák, & Harangi-
Rákos, 2019). Therefore it is necessary to consider using a more complete human capital 
indicator to describe the growth in the quality of the workforce to see the contribution of the 
workforce to economic growth (Abdeldayem & Aldulaimi, 2020).  
There are two general methods for calculating TFP, one of which is the growth accounting 
method, the basic idea is based on neoclassical growth theory, it removes the role that factor 
inputs play in economic growth in order to calculate the anticipated value of total factor 
productivity growth (Crafts & Woltjer, 2021). The other is the econometric method, which 
generally uses various econometric models, takes total output or added value as the dependent 
variable, uses different input variables as independent variables, and obtains TFP through 
parameter estimation (Ozden & Guleryuz, 2022).  
The growth accounting method recommended in the theoretical model is simple, and easy to 
operate, the results obtained are more stable, and the economic implications are strong. Currently 
the most widely used TFP measurement method (Zhou, Liu, Wang, & Yang, 2022). While 
econometric methods can relax the assumptions of perfect competition and constant returns to 
scale in growth accounting methods (Crafts & Woltjer, 2021). Based on the reasons above, this 
study uses the econometric method for its calculations. This study uses the human capital index 
which is measured based on current labor force income to measure the contribution of the 
quantity and quality of the workforce. determining with precision how different elements, 
notably the amount and caliber of labor, affect economic growth, is very important in the current 
context. The extent to which an aging population and consequent labor shortages will affect the 
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future trends of China's economy is also of great concern to academics and policy-making 
departments. The study advances knowledge about the long-term viability of the Chinese 
economy and the drivers of future economic growth. 

Reseacrh Method  
The ARDL method is used in this study, and secondary data from the World Bank is used. This 
study's research was conducted by data between the years 2000 and 2021. This research uses the 
equation to become the following econometric model: 
 
ln Qt = β0 + β1 lnMt + β2lnLbt + β3lnHct + β4 lnTct + et 
 
Q is total production output which is indicated by GDP growth, M is available financial capital 
which is indicated by changes in domestic saving nationally. Hc is the human capital index 
provided by the world bank. Tc is the technology capital indicated by changes in technology 
imports, t is the time series, B is the coefficient, and e is the error term. 

Result and Discussion 
Table 1 displays the estimation findings. At the same time, the output of the national economy is 
significantly influenced both in the short and long term by human capital. Therefore, both in the 
short and long term, the expansion of China's economy will be impacted by the country's rising 
human capital. Technological capital in China has an impact on increasing production output 
significantly both in the long and short term. This is of course rational because technology 
improves human performance which in turn drives production output. However, the surprising 
thing is that the increase in work participation only has a significant impact in the short term. 
This concerns the quantity of labor, not the quality of labor. Where in the long term the quality of 
labor determines the contribution of labor to production output rather than the quantity of labor. 
Financial capital also only has a short-term impact, which means that loan-able supply only has a 
significant short-term impact on economic growth. 
 

Table 1. Coefficients for the Long and Short Runs as Estimated 
Long term results 

Terms Coeff. T ratio (p value) 
Q 0.671 0.931* (0.000) 
M 0.665 0.321 (0.000) 
Lb 0.421 0.069 (0.000) 
Hc 0.491 0.718* (0.001) 
Tc 0.315 0.521* (0.000) 

Short term results 
Q 0.741 0.922* (0.011) 
M 0.721 0.894* (0.002) 
Lb 0.627 0.907* (0.000) 
Hc 0.427 0.711* (0.000) 
Tc 0.269 0.412* (0.003) 
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Adj R 0.832 
Durbin-Watson stat. 1.621 
F stat. 22.311 (0.000) 

 
The long and short term findings of each variable that was looked at in this study are shown in 
Table 1. In the long and short term, human capital plays an important role in driving the growth 
of production output in China as well as technology. However, domestic saving as an indicator 
of financial capital only provides support in the short term. The same thing also applies to the 
quantity of labor which is only significant in the short term. This supports the human capital 
theory that holds that productivity is determined by the caliber of labor. 

Conclusion 
The contribution of technology and human resources to China's tremendous economic rise where 
China's economic progress is inseparable from the quality of human resources in Chinese society 
as indicated by the human capital index. In addition to human capital, the technology available 
and imported by China is the backbone of increasing China's productivity economically. 
However, the quantity of labor and financial capital stored in banks throughout China has only 
been a short-term support for China's economic development in terms of production output in the 
real sector. 
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