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Abstract: This study investigates the impact of demographic and labor force composition 

changes on economic growth in China, Japan, and South Korea from 1990 to 2021. Utilizing 

multivariate regression models, the research examines how factors such as aging populations, 

fertility rates, mortality rates, unemployment, and labor force participation influence GDP 

growth in these countries. Data is sourced from reputable organizations like FRED, the 

World Bank, and national statistical bureaus, ensuring robust and consistent analysis. Our 

findings reveal that in China, GDP growth is significantly influenced by research and 

development (R&D) investments, the percentage of the population aged 65 and above, 

government spending, and the COVID-19 pandemic. For Japan, key factors include fertility 

rates, mortality rates, unemployment rates, the aging population, and savings rates. In South 

Korea, GDP growth is primarily affected by mortality rates, unemployment rates, and labor 

force participation rates. The study underscores the complex interplay between demographic 

factors and economic growth, highlighting the need for effective policy measures to address 

labor force decline and population aging. In China, substantial R&D investment boosts 

economic growth, while an aging population and increased government spending pose 

challenges. Japan's high savings rates and low unemployment contribute positively to GDP 

growth, though its aging population remains a concern. South Korea's economic growth 

benefits from industrial adaptation to an aging population, yet struggles with high 

unemployment and declining labor force participation. These findings emphasize the 

importance of tailored policy interventions to sustain economic growth in the face of 

demographic changes. Policymakers in China, Japan, and South Korea must balance labor 

welfare, improve job markets, and leverage demographic trends to mitigate the economic 

impacts of aging populations and other labor force challenges. 

1. Introduction 

According to the United Nations forecast of China, South Korea, and Japan’s population changes 

from 2020 to 2030, in the next 10 years, the number of people aged 35-44, 55-64, and 65 and above 

will grow the fastest. These changes in population structure brought changes in consumption structure 

and labor force participation rate. For all three countries, the decline in fertility rate and the expected 

increase in mortality and retirement rate also brought numerous changes in labor force participation 

in the past three decades. Shocks such as the financial crisis and the COVID-19 pandemic also 
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contributed to changes in population growth and labor force composition. Many factors affect 

economic growth, and for an industrialized economy such as China, South Korea, and Japan, a well-

developed policy system of population and labor force control is one of the most significant factors 

of all. Studying how labor force growth (related factors) affects economic growth is worthwhile. This 

research focused on identifying factors of the labor force affecting the economic growth of China, 

South Korea, and Japan, and measuring the significance of those factors. We aimed to measure the 

effect of labor force growth on the economic growth of the three countries from 1990 to 2021. 

Multivariate regression models were generated for China, Japan, and South Korea to identify 

relationships between labor force composition and relevant economic growth. In these models, it was 

assumed that the sole determinant for measuring a country’s economic growth rate is the annual 

growth rate of selected countries’ Gross Domestic Product (GDP). Starbird, Norton, and Marcus 

(2016) implemented a systematic review to suggest that family planning could accelerate economic 

progress. It measures such progress through 5 key sustainable development goals: people, peace, 

partnership, planet, and prosperity[1]. As a critical inference, it suggests that population decline, and 

in essence labor force decline, and provides the context for the population policies integrated into 

Asian economies.  

Furuoka (2018) uses econometric methods to examine the link between population growth and 

economic development in China (P.210)[2]. Findings from the analysis indicate that China’s 

population growth risks negating its economic growth. In this case, the study findings contradict the 

idea that labor force growth may increase economic growth in China, Japan, and South Korea. In this 

case, the study findings contradict the idea that labor force growth may increase economic growth in 

China, Japan, and South Korea. Liu, Chen, Lv, and Failler (2023) conducted empirical tests of the 

implication of an aging population on the economic growth of 30 provinces in China between 2000 

and 2019 (p.10472)[3]. It suggests that population aging inhibits economic growth. Thus, it suggests 

that labor force growth in China, Japan, and South Korea will lead to complementary economic 

growth.  

The above works of literature collectively demonstrate the complex relationship between 

demographic factors, labor force changes, and economic growth in China, Japan, and South Korea. 

While some studies suggest a positive correlation between labor force growth and economic 

development, others challenge this notion, emphasizing the importance of policy measures and 

specific contextual factors. Population aging is identified as a potential inhibitor of economic growth, 

especially in China and Japan. The studies also point out the significance of policies, such as 

extending retirement age or regulating immigration, in addressing labor force decline and stimulating 

economic resurgence. Overall, the summaries present a nuanced picture, recognizing the multifaceted 

nature of the relationship between labor force composition and economic growth in these East Asian 

countries. From here, this study proposes the following research question: How do changes in the 

demographic and labor force composition affect the economic growth of China, Japan, and South 

Korea? 

2. Data Usage 

The foundation of our meaningful econometric analysis lies in the integrity and the quality of the 

data we utilize. In this paper, we have referenced our dataset from reputable sources, including FRED, 

the World Bank, National Bureau of Statistics of China, International Monetary Fund, Statistics of 

Japan, Bank of Japan, and NASDAQ. The primary focus of our investigation is on three East Asian 

economic powerhouses: China, Japan, and South Korea. Our temporal scope ranges from 1990 to 

2021, offering a comprehensive view of economic trends over three decades. Annual frequencies, 

incorporating 32 observations, enable a granular examination of the economic dynamics within each 
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country. The use of Year-Over-Year changes ensures a robust comparative analysis, capturing the 

percentage change in variables from one year to the next. To maintain consistency in our analysis, we 

have transformed certain original monthly data into an annual format. Monthly-to-annual 

transformations employ a 12-month average, a common practice in econometrics to smoothen 

fluctuations and provide a more representative annual snapshot. Dummy variables, integral to our 

modeling approach, serve as binary switches. Specifically, we introduce the "FINCRISIS" dummy to 

delineate the impact of the 2007-2008 Financial Crisis and the "COVID" dummy for the COVID-19 

pandemic, both recognized as pivotal shock events. The distinction in pre-occurrence (0) and post-

occurrence (1) years facilitates a nuanced understanding of the economic landscape during and after 

these crises. 

In constructing our analysis, several assumptions have been made. We assume exogenous and 

uniform data collection methodologies across all variables and data sources, mitigating potential 

biases. Moreover, shock events are considered to impact each selected country uniformly. The 

datasets are presumed to be not seasonally adjusted and free from time-lag influences, enhancing the 

reliability of our findings. 

3. Empirical Strategy 

Our analytical strategy draws inspiration from established literature reviews, centering around 

Multivariate Regression Analysis and Coefficient Tests. The regression model, characterized by 

intercept (β), labor-related coefficients (γ1-γ6), socioeconomic coefficients (δ1-δ6), and an error term 

(𝜖), serves as the linchpin of our investigation, as shown below: 

𝐺𝑟𝑜𝑤𝑡ℎ = 𝛽0 + 𝛾1 ∗ 𝑃𝑂𝑃𝐺𝑅𝑂𝑊𝑇𝐻 + 𝛾2 ∗ 𝐹𝐸𝑅 + 𝛾3 ∗ 𝑀𝑂𝑅 + 𝛾4 ∗ 𝑃𝐴𝑅 

+𝛾5 ∗𝑊𝑀𝑅𝐴𝑇𝐼𝑂 + 𝛾6 ∗ 𝑃𝑂𝑃65 + 𝛾7 ∗ 𝑈𝑁𝐸𝑀𝑃 + 𝛿1 ∗ 𝐼𝑁𝑅 + 𝛿2 ∗ 𝐶𝑃𝐼 

+𝛿3 ∗ 𝑆𝐴𝑉 + 𝛿4 ∗ 𝑅𝐷 + 𝛿5 ∗ 𝐹𝐷𝐼 + 𝛿6 ∗ 𝐶𝑂𝑅𝐸𝑆𝑃𝐸𝑁𝐷 + 𝜏1 ∗ 𝐹𝐼𝑁𝐶𝑅𝐼𝑆𝐼𝑆 

+𝜏2 ∗ 𝐶𝑂𝑉𝐼𝐷 + 𝜖 

Initiating our approach, a General Regression Model will be executed for each country, 

encapsulating a spectrum of labor-related and socioeconomic coefficients. This model will serve as a 

benchmark, with a particular focus on R^2 and F values to evaluate its overall fitness. The critical 

R^2 threshold of 0.75 establishes a stringent criterion for model adequacy. Variable significance 

determination hinges on t statistics, employing a critical value of 1.96 and a p-value threshold of 0.05. 

This approach ensures that only statistically significant variables are considered in subsequent 

analyses. Coefficient Tests, leveraging Pearson’s correlation theorem, delve into potential inter-

variable relationships, with a spotlight on variables identified as significant through t statistics and p-

value testing. 

4. Results and Data Analysis 

For independent variables in China’s multivariate linear regression model, four variables indicate 

significant influence on the changes in China’s real GDP growth: Annual percentage of people ages 

65 and above in the total population (POP65), annual percentage of national investment in research 

and development to GDP (RD), annual percentage of essential government spending to 

GDP(CORESPEND) and COVID-19 pandemic (COVID). As demonstrated in Figure 1, Figure 2, 

and Figure 3, absolute t-statistics for these four variables are all above the critical value of 1.96. P-

values for POP65, RD, and COVID-19 are significantly below the 0.05 benchmark value. Although 

the p-value for CORESPEND is 0.057 which is slightly higher than the benchmark value, given that 
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their difference is minimal and its t-statistics exhibit strong significance, CORESPEND is still 

regarded as the significant independent variable. By interpreting the coefficients of the significant 

variables, it is possible to identify that for 1% change in POP65, RD, CORESPEND, and COVID-19 

while holding other variables constant and discussing these variables separately, each will lead to -

4.518%, 17.801%, -0.712%, and -5.384% change in the real GDP growth of China respectively. In 

addition to the interpretations of significant variables’ coefficients, Pearson’s correlation test among 

independent variables all demonstrate notable interactive effects. As demonstrated in Figure 3 of the 

Appendix, all interactive indicators in between any two independent variables (excluding COVID in 

the discussion of correlation Pearson’s correlation test as it serves merely as a shock occurrence 

indicator) stand above 0.9, meaning that positive interactive effects exist among significant 

independent variables.   

 

Figure 1: China’s Multivariate Regression Model Summary Output 

 

Figure 2: China’s Multivariate Regression Model Independent Variables Coefficients and 

Significances 
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Figure 3: China’s Independent Variables Correlation Tests 

For independent variables in Japan’s multivariate linear regression model, using similar strategies 

demonstrated in the prior explanation on China’s model, five variables present significant influence 

on the changes in Japan’s real GDP growth: Annual average births per woman (FER), annual average 

deaths per 1000 people (MOR), annual percentage of unemployed workers in the total labor force 

(UNEMP), annual percentage of people ages 65 and above in the total population (POP65), and 

annual percentage of domestic saving accounts to GDP (SAV). Through interpreting the coefficients 

of the significant variables shown in Figure 4, Figure 5, and Figure 6,  it is possible to identify that 

for a 1% change in FER, MOR, UNEMP, POP65, and SAV while holding other variables constant 

and discussing these variables separately, each will lead to 37.304%, 6.005%, 3.839%, -2.205% and 

0.612% change in the real GDP growth of Japan respectively. Pearson’s correlation tests among 

independent variables also show certain notable interactive effects. As demonstrated in Figure 6 of 

the Appendix, interactive indicators for FER to UNEMP, MOR to POP65, MOR to SAV, UNEMP 

to SAV, and POP65 to SAV are -0.636, 0.988, -0.665, -0.612, and -0.698, which are well above the 

absolute critical value of 0.5. These results indicate that the mortality rate (MOR) and the population 

aged 65 and over (POP65) are positively correlated, while fertility rates (FER) to unemployment rates 

(UNEMP), mortality rates (MOR) to savings rates (SAV), unemployment rates (UNEMP) to savings 

rates (SAV), and mortality rates (MOR) to the population aged 65 and over (POP65) exhibit negative 

interactive effects. 

 

Figure 4: Japan’s Multivariate Linear Regression Model Summary Output 

5



 

Figure 5: Japan’s Multivariate Linear Regression Model Independent Variables Coefficients and 

Significances 

 

Figure 6: Japan’s Independent Variables Correlation Tests 

For independent variables in South Korea’s multivariate linear regression model and using the 

strategies of identification for significance variables explained in the prior paragraphs, three variables 

present significant influence on the changes in South Korea’s real GDP growth: Annual percentage 

of unemployed workers in the total labor force (UNEMP), annual average deaths per 1000 people 

(MOR), and annual percentage of actively working labors in the total working age (15+) population 

(PAR). Through interpretation of the coefficient results as demonstrated in Figure 7, Figure 8, and 

Figure 9, for every 1% change in UNEMP, MOR, and PAR while holding other variables constant 

and discussing these variables separately, each will lead to -2.969%, 7.408%, and -2.342% change in 

the real GDP growth of South Korea respectively. Unfortunately, given that the interactive indicators 

from Pearson’s correlation test for significant independent variables in the South Korea model center 

around 0 and below the absolute critical value of 0.5, the correlation test fails to identify any 

significant interactive effects that may exist among the significant independent variables in the South 

Korea model.  
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Figure 7: South Korea’s Multivariate Linear Regression Model Summary Output 

 

Figure 8: South Korea’s Multivariate Linear Regression Model Independent Variables Coefficients 

and Significances 

 

Figure 9: South Korea Model Independent Variables Correlation tests 

5. Discussion 

Research and Development (RD) significantly boosts China's GDP growth, aligning with Romer's 

(1990) theory that economies with more human capital grow faster. China's massive investments in 

R&D, education, and workforce welfare since its 1979 reforms have enhanced efficiency and growth. 
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However, an aging population (POP65), increased government core spending (CORESPEND), and 

COVID-19's impact negatively affect growth. These factors echo Liu et al. (2023), who note aging 

populations strain labor markets and economic efficiency. Policymakers should balance labor welfare, 

working efficiencies, and expenditures to sustain positive GDP growth and improve socioeconomic 

quality. 

In Japan, high savings rates (SAV) and low unemployment (UNEMP) positively correlate with 

GDP growth, demonstrating economic resilience. Despite the aging population (POP65) posing 

challenges, savings rates remain robust. Interestingly, the mortality rate (MOR) positively impacts 

GDP, reflecting Japan's developed status and industrial adaptability. Fertility rate (FER) also 

significantly boosts GDP, suggesting policymakers should leverage this to drive long-term growth. 

Transforming the net birth rate into economic potential will help mitigate aging population effects 

and sustain economic expansion. 

In South Korea, mortality rate (MOR) positively correlates with GDP growth, reflecting industrial 

adaptation to an aging population. However, unemployment (UNEMP) and labor force participation 

rate (PAR) negatively impact GDP, indicating worsening job markets from 1990 to 2021. Improved 

job markets are essential to counteract the aging population's economic effects, as highlighted by 

Bandenbrouke (2022) [4]. Effective public health and education policies have historically supported 

growth, but addressing current labor market challenges is crucial. Policymakers should focus on job 

market improvements to ensure sustained economic growth and mitigate potential age-related issues. 

6. Limitations 

The time delay of economic variables has not been taken into account, and there might be a delay 

in the influence of policy or market changes on economic indicators. For instance, it could require 

numerous quarters for economic growth data to reflect government R&D investment. Another 

drawback of our approach is the disregard for the interplay between variables. Neglecting these 

interactions can lead to a misinterpretation of economic phenomena. To overcome this limitation, we 

can utilize multiple regression models that incorporate interaction terms to capture these intricate 

relationships. Such an approach can offer more profound and comprehensive insights that can 

contribute to a more precise comprehension of economic phenomena. Furthermore, due to the use of 

annual data, we face a lack of sufficient data. This can result in an inability to fully grasp the 

characteristics and behavioral patterns of our research subjects. Enhancing this aspect necessitates 

initiating data collection and sample selection. Embracing a broader range of data sources, enhancing 

the representativeness of the sample, and employing advanced data processing techniques like 

machine learning methods can effectively enhance the data quality and study accuracy. Lastly, our 

study fails to fully consider the disparities in economic cycles among the three countries. Different 

countries possess distinct economic structures, policy environments, and market conditions, which 

can lead to inconsistent impacts of macroeconomic policies or global economic changes on them. 

Ignoring these disparities can yield research findings that inaccurately portray the true state of 

economic activity in different countries. 

7. Conclusions 

In this paper, we examined how changes in the demographic and labor force composition affect 

the economic growth of China, Japan, and South Korea. We employ ex-post and ex-ante methods to 

examine how China’s GDP Growth would perform under Japanese and South Korean labor force 

characteristics and economic conditions. To further explain the interesting things that we find in our 

main research, we employ the OLS Model to examine how the COVID-19 variable affects the GDP 

Growth for the three countries and how R&D affects the labor force and GDP growth for the three 
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countries. Our research covers the period from 1990 to 2021 (yearly frequency). 

Our main results can be summarized as follows: China’s Economic Growth is positively 

influenced by the percentage of research and development investment to GDP, and negatively 

influenced by the percentage of the population over 65 years old, the percentage of government 

primary spending to GDP, and COVID-19 occurrence. Japan’s Economic Growth is positively 

influenced by the mortality rate, unemployment rate, and savings rate, and negatively influenced by 

the percentage of the population over 65 years old. South Korea’s Economic Growth is positively 

influenced by the mortality rate, and negatively influenced by the unemployment rate and labor force 

participation rate. 
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