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Abstract: This paper investigates the impact of local investments in education on the economic growth of different
regions in China. It examines both the direct and indirect effects of financial investments in education. It analyzes the
role of human capital and intellectual capital as mediators in the relationship between education and economic growth.
The study utilizes a panel data model and a model of mediating effects to conduct an empirical analysis using data from
China between 2000 and 2018. The findings indicate that local financial investment in education significantly impacts
economic growth, although the magnitude of this effect varies across regions. Investing in education directly stimulates
economic growth and indirectly promotes it by accumulating human and intellectual capital. Therefore, increasing
investment in education and nurturing innovative, high-level talent are crucial steps towards achieving high-quality
economic development in China. The literature review reveals that investment in education has been extensively studied
concerning economic growth, with scholars emphasizing the role of human capital in the production process and the
positive effects of education on worker productivity and income equality. However, educational investment's impact on
economic growth has shown variations in different countries and regions. Some studies suggest that excessive
development of higher education may hinder local economic development, while others highlight the positive impact of
educational inputs on human capital quality and technological innovation. To examine the causal mechanism explicitly,
this paper proposes a causal inference model based on mediating effects, considering both human capital and intellectual
capital as mediating variables. The research methodology includes a baseline regression model and a model of mediating
products, employing panel data techniques and instrumental variable estimation to address endogeneity issues. The
results of the baseline regression analysis support the positive relationship between local financial investment in
education and economic growth, controlling for other factors such as capital stock, labour force, urbanization rate, trade
dependence, and population growth. Furthermore, the mediating effects model suggests that education investment
indirectly influences economic growth by enhancing human capital and promoting technological innovation. These
findings contribute to a better understanding of how education affects regional economies in China. In conclusion, this
study highlights the significance of education in driving high-quality economic development in China. It emphasizes the
importance of increasing investment in education and fostering the development of innovative and highly skilled
individuals. The findings provide valuable insights for policymakers and stakeholders seeking to promote sustainable
and inclusive economic growth through education reform and targeted investments in human capital.
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Introduction. China has been reforming and opening up for more than 45 years. During this time, the
socialist market economy system has been set up and is improving. China's economy has transitioned from
high growth to a new normal characterised by high-quality development. In the past, however, economic
growth was overly reliant on low-cost production factors and quantitative expansion, ignoring the character
of economic development and investment in human capital. As supply-side structural reform advances,
China's industrial structure needs transformation, and economic development necessitates introducing new
dynamic energy. Therefore, at the start of the 14th Five-Year Plan, it is essential to transform the mode of
economic growth further. Education is a one-hundred-year plan for a nation's development, and the future of
every individual in the next generation is at stake. Talent is key to attaining high-quality economic growth, so
it deserves special consideration. The government should increase its investment in education finance, finance
education through various channels, and work to resolve the current issues of insufficient total investment in
education resources and unreasonable regional allocation to achieve high-quality and sustainable development
of the local economy.

This paper's research question is how local investments in education affect the economic growth of
different parts of China and how this growth happens. The study tells the difference between the direct and
indirect effects of local financial investments in education. Think of local investment in financial education
as a factor of production and look at its immediate effect on economic growth in different areas. Look at how
human and intellectual capital, which act as mediators, indirectly affect economic growth. This paper's
primary objective is to investigate how education affects regional economies in China. This paper uses a panel
data model and a model of mediating effects to conduct an empirical analysis of China's data between 2000
and 2018. This helps achieve the objective. The findings show that local financial investment in education has
a significant positive impact on economic growth. The magnitude of this effect differs by region. Investing in
education positively impacts the accumulation of human and intellectual capital, which indirectly promotes
economic growth. This paper argues that increasing investment in education and cultivating innovative, high-
level talent are two of the most essential steps to achieving high-quality economic development in China.

Literature Review. In recent decades, investment in education has been increasingly recognized as a key
factor in promoting technological progress and economic development. According to the theory of human
capital, education can enhance individual workers' human capital, increasing labour productivity and
promoting economic growth. The new view of economic growth demonstrates that the economy can
accomplish sustained growth without relying on external forces and that endogenous technological progress
based on human capital is a key factor in ensuring sustained economic growth. Linking human capital with
technological progress and economic growth, Romer and Lucas, along with others, argue that human capital
affects the capacity to innovate knowledge and the capacity to imitate, absorb, and apply new technologies,
which in turn can influence technological progress in production and thus promote economic growth,
elaborating on the role of human capital in economic growth. Nelson and Phelps argue that education and
adopting new technologies are tightly intertwined and that a well-educated workforce can implement new
technologies more quickly (Lucas et al., 1995; Nelson et al., 1966; Rosen, 1990). Other studies indicate that
innovation is a more significant economic development driver. The study by Grossman and Helpman
demonstrates that the skill composition of the workforce is correlated with the level of innovation in the
economy, and they conclude that an increase in skilled workers promotes growth. In contrast, an increase in
unskilled workers inhibits development. Innovation and imitation are two sources of productivity growth
(Grossman and Helpman, 1991), according to Acemoglu et al., 2006. In a similar vein, Vandenbusche,
Agueio, and Meghir contend that technological progress has a dual source and that economic growth results
from learning and imitating extant technologies and innovation, particularly in technologically advanced
economies. Like other types of investment, investment in human capital through the development of education
also has an opportunity cost, i.e., more workers receiving higher levels of education leave fewer workers
involved in productive activities in the short run, and from this perspective, an increase in the scale of
education may have a retarding effect on short-term economic growth (Acemoglu et al., 2006; Vandenbussche
et al., 2006). In the long run, the quantity of human capital that the level of education represents will support
economic development, whereas, in the short run, it might not have much of an impact.

Investment in education has been extensively examined in relation to economic growth. Early articles
(Solow et al.,1956) did not assign human capital a special function because they believed that the supply of
productive labour and technological progress were exogenously determined. Schultz and others proposed the
theory of human capital in the 1960s (Schultz et al., 1961), which argued that human factors (especially human
guality) play a crucial role in the production process and that human capital consists of the expenditures on
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human education and training as well as the opportunity costs arising from these expenditures. However, the
disparity in regional population growth rates has not been deemed a consequence of technological and
economic progress. According to human capital, development significantly contributes to economic growth
(Aghion et al.,1998). Particularly, educational inputs can increase worker productivity and decrease income
disparity, thereby fostering economic expansion. Human quality has a significant impact on the production
process, and investing in human and intellectual capital can promote the growth of knowledge assets, increase
innovation, and boost total factor productivity, thereby accelerating economic growth.

Besides the quantity of human capital, the quality of human capital can also contribute to economic growth.
Undoubtedly, workers with higher human capital will contribute more to economic growth, and education
quality directly affects human capital. Among the numerous factors that influence the quality of education,
teacher resources are frequently among the most significant. Teacher factors considerably impact educational
efficacy and student development (Zhang et al., 2012). In addition, the impact of the mechanism through
which teacher resources are invested to enhance the quality of human capital is similarly long-lasting. In
addition to being an investment in human capital, the consumption characteristics of education can also
contribute directly to economic growth (Min et. al, 2021). Keynesian fiscal spending theory proposes that
governments should increase budgetary spending by implementing expansionary fiscal policies, thereby
increasing aggregate social demand, stimulating consumption, and accelerating economic growth. And
education finance is an essential component of public finance, with China's education expenditures ranking
first in the field of public finance. According to Keynesian economic theory, government spending on
education can boost economic development by increasing demand and consumption.

Some international studies have concluded that government expenditure on private consumption has
crowding-out and complementing effects (Chen et al., 2013). Due to the various stages of economic
development in China, however, some studies have found a positive correlation between government
expenditure and resident consumption (Liu and Ma, 2001). The effect of the state's active fiscal policy on the
consumption of urban residents is more pronounced (Li, 2005). Government expenditures on agricultural
support significantly impact rural residents' consumption (Chu and Yan, 2009). From a structural point of
view, government consumption expenditure items crowd out residents' consumption, while government
investment expenditure crowd in residents’ consumption (Hong and Xiao, 2009). According to Keynesian
fiscal expenditure theory, education expenditures can increase social demand. On the one hand, the education
expenditure used to organize schools, which itself constitutes a part of social consumption, directly increases
domestic consumption demand; on the other hand, according to Keynesian absolute income theory, the salary
paid to teachers will be used as teachers' income, which affects teachers' consumption and thus forms residents'
personal consumption. Moreover, our government's expenditures on education may demonstrate a positive
correlation with resident consumption, indicating a crowding-in effect.

Studies show that investing in education promotes economic development in developed nations but not
developing ones. Most of the money for higher education comes from central transfer payments, and the
Western region doesn't put much money into education because it doesn't have much money to invest and
because the way investments are set up isn't fair. Studies have also revealed that the overdevelopment of
higher education hinders local economic development and that the productivity of college students in China
has not yet reached its maximum potential. While some nations have discovered no significant effects, others
have found significant ones. According to studies, educational investment positively impacts the economies
of countries underperforming in academic development, especially in countries with high levels of educational
development.

Nevertheless, the effect of fiscal and educational investment on GDP growth is frequently region-specific.
On the transmission path of education investment to economic growth, a growing body of research concludes
that financial education investment improves the character of the labour force or promotes technological
innovation, increasing national income levels. Studies have also found that higher growth rates of fiscal
education expenditures and labour force education levels contribute substantially to economic expansion.
Additionally, increased total financial investment in higher education and per capita financial investment is
associated with an increase in the region's human capital. According to the works (Yao et al., 2017; Cai, 2020),
it has been determined that an increase in education level in each province of China promotes science and
technology innovation.

The amount and stock of human capital greatly affect the economy's growth. Early foreign researchers
(Baron et al.,1986; Krueger and Lindahl, 2001) discovered that human capital accumulation had negligible
effects on economic growth but contributed considerably. Some ideas argue that both the process and current
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stock of intellectual capital significantly contribute to the growth of the national income level, that intellectual
capital drives economic growth by promoting the increase of TFP, and that economic growth is crucial for
innovative development (Hong, 2013). Using the DEA method, (Yan and Wang, 2004) measured the
technological progress index and TFP and argued that technological progress promotes the change of
economic growth mode, which in turn supports economic growth. Studies have shown that educational
investment can promote economic growth, but the impact varies in different regions. Some scholars believe
that excessive development of higher education will hinder local economic development. In contrast, others
believe that educational inputs can improve the quality of human capital and promote technological
innovation. Foreign scholars have different views on the effects of academic inputs, with some arguing that
some countries do not affect economic growth and others claiming that they can contribute significantly to
economic growth in developed countries.

Few empirical studies on the relationship between education and economic growth have examined the
causal mechanism explicitly. Typically, correlation analysis is conducted using a single factor, and no unified
framework exists. This paper will attempt to construct a causal inference model based on mediating effects
from the dual perspective of human capital and intellectual capital to identify the transmission mechanism of
educational input on economic growth and make a small contribution to the existing body of knowledge.
Based on the past studies that economists have published, they can draw generalizations. Human capital is an
important factor of production that is widely involved in production activities in all sectors of society and
contributes to economic growth. Second, human capital accumulation promotes technological innovation and
imitation, resulting in technological progress (represented by an increase in intellectual capital), which is the
growth engine of a nation. On the other hand, human capital accumulation encourages technological
innovation and imitation, resulting in technological progress (in the form of increased intellectual capital),
which is the propelling force behind a nation's long-term economic development. Second, education
investment is also consumption-oriented and can stimulate demand-side economic growth in the immediate
term; therefore, it can formulate two hypotheses:

H1: Educational inputs will directly stimulate economic growth.

H2: Educational investment will promote the level of human and intellectual capital, which will indirectly
affect economic growth.

Methodology and research methods. Design model of baseline regression: It is presumed that China's
economic expansion follows a C-D production function. The local financial education input is regarded as a
production factor added to the model by the C-D production function concept. The following production
function containing financial education inputs is postulated in this paper:

Y = AKal.BXc @

where Y is the total economic output of the region, X is the capital stock, and L is the number of labourers,
and use the resident population of each province as a proxy; X denotes the local financial education input of
each region; A denotes the technology level, which is typically considered constant; o and  and ¢ represent
the elasticities of physical capital input, labour force input, and financial education input, respectively.

Logarithmically linearize both sides of the equation to determine how much each factor contributes to
economic growth. It helps reduce the sample's heteroskedasticity, lower the change in the variables, and make
it easier to understand the estimated coefficients as elasticities. Then, look at each individual fixed effect and
add a set of control variables. This gives us the following regression equation:

InYit = InA + alinKit + BInLit + cInXit + y X conrtolit + ui + €it (2)

Design model of intermediate effect: When considering the mediating impact from the perspectives of
intellectual capital and human capital, technological level A is no longer a constant but becomes the mediating
variable, intellectual capital Ait, which is measured by the number of patents for inventions in each province
Patent; the other mediating variable is human capital H, which is measured by the number of years of
education per capita Hit. Following this, model the mediating effects of the dual mediating variables.

Ait = aXit + b X conrtolit + jAi,t — 1+ ui + el 3
Hit = fXit + h X conrtolit + kHi,t — 1 + pi + e2 4)
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InYit = ¢ + c’InXit + alinKit + BlnLit + d1Ait + d2Hit + g X conrtolit + pi + e3 (5)

(2) and (5) have an endogeneity problem that needs to be fixed through IV estimations. In (3) and (4), use
dynamic panels to regress A and H as mediating variables (3) and (4). It is because Romer (1990) argues in
his endogenous growth theory that the production of the research sector, i.e., technological innovation,
depends on the level of technology in the previous period; similarly, since human capital may have a similar
agglomeration effect, a region with abundant human capital may attract more human capital. This is consistent
with the way human capital grows in Lucas' endogenous growth model, and it will enhance the model's
explanatory power. Introducing one-period lags for A and H leads to the endogeneity problem when the
regression coefficients obtained even with the within-group estimator (FE) are biased. Arellano et al. (1991)
proposed successive differential GMM and horizontal GMM methods address this issue. Blundell et al. (1998)
proposed a GMM system with higher efficiency by combining the two approaches. Using the system GMM
method, estimate (3) and (4).

Selection of variables for the benchmark regression model:

— The dependent variable Y represents the total economic output, measured by GDP (in billions of yuan).

— The main explanatory variable X represents the education input, measured by local fiscal education
expenditure (in billions of yuan).

— The other explanatory variables include capital stock K (in billions of yuan) and labour force L (in ten
thousand people).

— The control variables include urbanization rate (urban), degree of economic dependence on foreign
trade (trade), and natural population growth rate (pop). These variables are selected to account for the factors
that affect economic production.

— Selection of variables for the mediation effect model

— The dependent variable Y and the explanatory variable X are the same as in the benchmark model: GDP
and local fiscal education expenditure Xp.

— The mediating variable human capital is measured by the average years of education H (in years).

— The mediating variable, knowledge capital, is measured by the number of domestic invention patents
granted (in pieces).

— The instrumental variable used in the IV estimation is the dummy variable (sunwage), which is O for
2000-2007 when sunwage is not implemented and 1 for 2008 onwards when sunwage is implemented.

The provincial macroeconomic data used in this article includes China’s GDP, GDP growth index, per
capita GDP, local fiscal education expenditure (2008-2018), total fixed asset investment, central fiscal
education expenditure, resident population, domestic invention patent application authorization volume, total
import and export of domestic destinations and sources of goods, natural population growth rate, etc. from
2000 to 2018. These data come from the National Bureau of Statistics website.

Results. Use formula (2) to perform mixed regression, fixed-effects regression, and random-effects
regression on the panel model, respectively. The results are in Table 1.

Table 1. Mixed regression, fixed effects regression and random effects regression

1 2 3
VARIABLES POLS FE RE
InY InY InY
InXp 0.3430*** 0.4749*** 0.4749***
(-0.0114) (-0.0114) (-0.0114)
InK 0.5130*** 0.3089*** 0.3089***
(-0.0189) (-0.0178) (-0.0178)
InL 0.3090*** 0.3916*** 0.3916***
(-0.0137) (-0.0202) (-0.0202)
urban 0.6876*** 0.6203*** 0.6203***
(-0.0614) (-0.0569) (-0.0569)
trade 0.1844*** 0.1758 0.1758***
(-0.0216) (-0.0337) (-0.0337)
Pop -0.0101*** -0.0100%*** -0.0100%***
(-0.0022) (-0.0028) (-0.0028)
Consiant -0.4199*** 0.0893 0.0893
(-0.0842) (-0.1543) (-0.1543)
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Continued Table 1
1 2 3
POLS FE RE
Observations 589 589 589
Individual fixed effects No Yes Yes
Time fixed effects No Yes Yes
R2 0.9907 0.9909 0.9905
F test 10320.36*** 10009.36*** /
Wald test / / 57778.93***
Hausman test / 36.61*** /

**xxp<0,01, S**p<0.05, 3*p<0.1
Sources: developed by the authors.

The mixed regression in Table 1 shows that controlling for other variables, the coefficient of the main
explanatory variable InXp is 0.3430 and is significant at the 1% significance level, initially showing that fiscal
education investment significantly promotes regional economic growth. However, mixed regression is not
suitable for panel data, so perform fixed-effects or random-effects panel regression analysis. The Hausman
test statistic value is 36.61 and is significant at the 1% level, indicating that fixed-effects regression should be
used. According to the results of fixed-effects regression, controlling for other variables, the coefficients of
the explanatory variables InXp, InK, and InL are 0.4749, 0.3089, and 0.3916, respectively, and are all
significant at the 1% level of significance. That is to say, when education investment, capital investment, and
labour input increase by 1%, economic output increases by 0.4749%, 0.3089%, and 0.3916%, respectively.
This shows that local fiscal education investment, capital investment, and labour input all significantly
promote economic growth, with the former having the greatest effect. In addition, the urbanization rate and
economic dependence on foreign countries also have a significant positive impact on economic growth, while
the natural growth rate of the population has no significant effect on economic growth. The goodness-of-fit
R2 value is 0.9909, indicating that the model fits well. To further investigate how local fiscal education
investment influences regional economic development, use the mediation effect model to examine the
mechanism of the impact of local fiscal education investment on economic growth from the perspective of
human capital and knowledge capital. Run regressions on the mediating effects model and analyse the results.
In the first step, the total impact of factors such as Xp, the local financial input to education, on economic
output Y is examined without considering the mediating variables. Regressing equation (2) using the 2SLS
approach, where the instrumental variable 1V is Sunwage, the 2SLS regression results show in Table 2.

Table 2. 2SLS regression of the total effect of educational inputs

Phase 1 Phase 2
VARIABLES InXp ny
InXp 0.4852***
(0.0211)
LnK 0.8978*** 0.2975***
(0.0306) (0.0275)
InL 1.4189 *** 0.3988***
(0.1872) (0.0821)
urban 1.2012 0.5744***
(0.1793) (0.0680)
trade 0.0900**
(0.0399)
POP -0.0045
(0.0031)
sunwage 0.4966***
(0.0316)
Observations 589 558
Number of id 31 31
R2 / 0.9907
Instrumental variable F-test 242.2%** /
Weak instrumental variable test 240.2

***%n<0.01, 2**p<0.05, 2*p<0.1
Sources: developed by the authors.
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The regression of the endogenous variable on IV in the first stage of 2SLS shows that the regression
coefficient of the endogenous variable (Xp) on the instrumental variable (sunwage), controlling for other
variables, is 0.4966 with a positive coefficient and is significant at the 1 % level of significance. This indicates
that the instrumental variable is highly correlated with the endogenous variables. The F-test statistic for the
exogenous instrumental variable is 242.2, which is significant at the 1% level, also indicating that the
exogenous instrumental variable meets the correlation requirement. The regression results from the second
stage of the 2SLS show that the coefficient of the main explanatory variable (/nXp), controlling for other
variables, is 0.4852 and is significant at the 1% level. This indicates that, at the national level, increased local
financial expenditure on education significantly contributes to regional GDP growth. The other control
variables such as capital stock (K), labour force (L), urbanisation rate (urban) and natural population growth
rate (pop) also have a significant positive relationship with regional GDP F with an R? of 0.9907, indicating
that the model fits well and has sufficient explanatory power. Table 2 shows that the value of F is 240.2, which
means a significant rejection of the sunwage policy (sunwage) is a weak instrumental variable, and therefore
sunwage meets the correlation requirement. We can therefore consider sunwage as an ideal instrumental
variable. Therefore, the coefficient ¢ of the endogenous variable estimated using this instrumental variable is
unbiased, i.e. can more accurately estimate the magnitude of the impact of local financial expenditure on
education on economic output. Perform a systematic GMM regression of (2) and (3). The regression results
are shown in Table 3.

Table 3. Regression of overall mediating variables on explanatory variables

2 3)
VARIABLES patent H
L.H / 0.5244***
(0.0918)
Xp 1.0528** 0.0011***
(0.4152) (0.0003)
L.patent 1.0816*** /
(0.0281)
Controls YES YES
Observations 556 558
Number of id 31 31
GMM YES YES

*xxxn<0.01, J**p<0.05, I*p<0.1
Sources: developed by the authors.

Table 2 shows that the regression coefficients of the main explanatory variable education on the mediating
variables knowledge capital (P) and human capital () are 1.053 and 0.0011, respectively, positive and
significant at the 1% significance level. Therefore, it can be concluded that local fiscal education investment
in various regions has significantly increased local knowledge capital and human capital. Considering the unit
issue, since the unit of the explanatory variable local fiscal education investment is 100 million yuan, the unit
of knowledge capital, i.e., the number of invention patents, pieces, and the unit of human capital, i.e., years
of education, is years, so the larger coefficient of the former explanatory variable Xp and the smaller
coefficient of the latter Xp can also be reasonably explained. And from the table, it can be seen that the
mediating variables P and H are very significant in their regression on their lag one period, respectively, which
also verifies the previous hypothesis that the creation of knowledge capital depends on existing technology
level and human capital also has an agglomeration effect. Considering both direct and indirect effects, a 2SLS
regression of equation (), with IV still sunwage, was performed, and the regression results are shown in
Table 4. In the first stage of the 2SLS, the regression of the endogenous variable * on the independent variable
IV reveals a significant coefficient of 0.46 for sunwage at the 1% significance level. The exogenous
instrumental variable's F-statistic value of 250.25 indicates that this instrumental variable and the endogenous
variables are significantly correlated, satisfying the correlation requirement for instrumental variables. From
the 2SLS second-stage regression, observe that the coefficient of InXp, ¢', is 0.4715, a positive coefficient
statistically significant at the 1% level, indicating that local financial investment in education has a significant
direct effect on regional economic growth. Also, after controlling for other variables, observe that the
coefficients of the intellectual capital variable are statistically significant at the 1% level.
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Table 4. Equation (4) 2SLS regression considering direct and indirect effects

VARIABLES Phase 1 InXp Phase2 InY
InXp / 0.4715***
(0.0226)
Inpatient 0.0753*** 0.0186*
(0.0197) (0.0095)
H 03082*** 0.0581***
(0.0327) (0.0135)
InK 0.6160*** 0.2524%***
(0.0375) (0.0252)
InL 0.6656*** 0.2551***
(0.1511) (0.0688)
urban 0.7829*** 0.4726***
(0.1626) (0.0670)
trade 0.4628*** 0.0735***
(0.0949) (0.0350)
pop -0.0296*** -0.0036
(0.0073) (0.0031)
sunwage 0.465***
(0.0294)
Observations 588 588
Number of id 31 31
R? / 0.9913
Instrumental variable F-test 250.25***
Weak instrumental variable test 273.7

****xn<0,01, S**p<0.05, S*p<0.1
Sources: developed by the authors.

The intellectual and human capital H coefficients are 0.0186 and 0.0581, respectively, which are significant
at the 10% and 1% significance levels, indicating that intellectual and human capital also substantially
contribute to regional economic growth (although intellectual capital contributes less). The insufficient
instrument variable test Kleibergen-park wald The F value of 273.7 rejects sunwage as a weak instrumental
variable, so sunwage is considered to satisfy the correlation requirement. Finally, compare the regression
results for equations (1) and (4), as shown in Table 5.

Table 5. (1) (4) Comparison of regression results

VARIABLES (DInY (4)InY
InXp 0.4852%** 0.4715%**
(0.0211) (0.0226)
InK 0.2975%** 0.2524%**
(0.0275) (0.0252)
InL 0.3988%#** 0.255] %**
(0.0821) (0.0688)
urban 0.5744%** 0.4726%***
(0.0680) (0.0670)
trade 0.0900** 0.0735**
(0.0399) (0.0350)
pop -0.0045 -0.0036
(0.0031) (0.0031))
Inpatient 0.0186*
(0.0095)
H 0.0581#**
(0.0135
Observations 558 557
Number of id 31 31
R? 0.9907 0.9913
Weak instrumental variable test 240.2 273.7

*xxx<0.01, I*¥*p<0.05, S*p<0.1
Sources: developed by the authors.
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In (2) and (5), the coefficients of the primary explanatory variables InXp are positive at 0.4852 and 0.4715,
respectively, and both are statistically significant at the 1% level of significance (Table 5). Thus, the total
effect coefficient ¢ of InXp is 0.4852, while the direct effect coefficient ¢' is 0.4715, indicating that local
financial expenditures on education have a substantial direct impact on economic growth. And the coefficients
of the mediating variables (/npatient) in equation (4) are 0.0186 and 0.0581, which are both significant at the
10% and 1% significance levels, i.e., both d; and d, are significantly positive. In the second step of regression
of mediating variables on explanatory variables, the coefficients of regression of financial investment in
education (Xp) on mediating variables intellectual capital (patent) and human capital H are 1.0530 and 0.0011,
respectively, and both are significant at the 1% significance level, i.e., both a and b are highly significant and
positive. Consequently, c-c' is greater than 0, and ad; + bd> is also notably greater than 0. Therefore, unloading
local government's financial investment in education effectively promotes the growth of regional intellectual
and human capital (a and b are significantly greater than 0). The increase in human capital and intellectual
capital promotes regional economic growth (d; and d;), so the indirect contribution of local financial
investment in education to economic growth is also significant. Since local financial expenditure on education
substantially directly affects regional economic development and indirectly through mediating variables,
regional financial expenditure on education promotes economic growth through partial mediating effects.

Conclusions. The study demonstrates that financial investment in education considerably contributes to
China's regional economic growth. Moreover, the study indicates that financial investment in education not
only contributes directly to economic development but also indirectly by fostering the accumulation of human
and intellectual capital throughout the nation. Using a model of mediating effects, this paper analyzes the
transmission path of financial investment in education to economic growth and observes significant disparities
in the transmission of effects across regions.

Science and technology are the first productive forces, but humans are primarily responsible for creating
and utilizing science and technology. Therefore, the government should continue to adhere to the national
strategy of bolstering the nation with talent, increasing its financial investment in education without letting
up, and effectively using financial leverage to finance education via multiple channels. Ensure that everyone
has access to the education they deserve, enhance the human capital of the entire society, achieve economic
growth, and advance social justice.

First, increasing education expenditures benefits economic growth. Should make effective use of education
investments and concentrate on resolving the prevailing issue of education's limited supply. To address the
issue of students dropping out of school due to poverty, the government should, on the one hand, collaborate
with schools to set up scholarships and grants for poor students and subsidize them by offering part-time jobs
to assist students, reducing school fees and living subsidies, etc. Second, it should strengthen cooperation with
commercial banks and other financial institutions to promote interest-free and low-interest student loans
appropriate for students receiving financial aid. The government can leverage financial leverage to provide
credit guarantees for poor students by establishing guarantee funds, establishing a personal credit system for
needy students, and enhancing the credit collection system to reduce the difficulty of approval and the
incidence of bad loans so that more poor students can benefit. Third, in order to address the issues of
inadequate educational infrastructure and talent deficiency, it is necessary to make effective use of financial
support and social influence while depending on financial resources. Establish education investment funds,
loosen restrictions on financing, and encourage social capital to invest in education and participate in funding
and donation activities. Fourth, to make up for the current lack of educational resources, there should be
increased investment in and treatment of teachers through initiatives like government-society joint ventures
to run schools. We can only foster scientific and technological innovation and economic growth by increasing
investments in education, bolstering talent development, and enhancing population quality.

This paper's novel contribution is using the instrumental variables (IV) estimation approach for the
mediated effects model, which is currently underutilized in economics due to the endogeneity of the model.
This research makes a substantial effort to identify a causal relationship linking educational expenditures and
economic expansion. It is hoped that future researchers on this topic will seek further, more diverse, and
precise causal inference methods to verify or refute the theories presented here. The results of this paper
suggest that increasing educational expenditures can have positive spillover effects on economic expansion
through various channels, such as human capital accumulation, innovation, and institutional quality. However,
these findings are subject to some caveats, such as the validity of the IVs used, the potential heterogeneity of
the effects across countries and periods, and the possibility of omitted variable bias. Future research on this
topic could explore alternative causal inference methods, such as randomized controlled trials, natural
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experiments, or structural models, to test the robustness and generalizability of the IV approach. Moreover,
future research could examine more closely the mechanisms through which educational expenditures affect
economic expansion, such as by disaggregating the effects by level and quality of education, the sectoral
composition of output, and institutional context.
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Ban Cinbcinb, CyMChKHI Aep)kaBHUH YHIBEPCHUTET, YKpaiHa

Vuisepcurer L[3amycu, Kurait

Posbp BUTpaT Ha ocBiTY B perioHanbHiii ekoHoMini KuTaio 3 Touku 30py JI0ACHKOro Ta iHTEJEKTYaJIbLHOIO
Kanirausy

L poboTa mociiKkye BIUIMB MICIIEBUX IHBECTHIIIH B OCBITY HAa €KOHOMIYHE 3pOCTaHHs pi3HUX perioHiB Kutar. Y
CTaTTi TOCIIIKEHO SK IIPSIMI, TaK 1 HEMPsIMi HACTiIKK (PiHAHCOBHX IHBECTHIII# B 0CBiTY. OOrPYHTOBAHO POJIb JIIOACHKOIO
Ta IHTEJEKTYaJbHOIO0 KamiTaly SK IOCEPeJHHKIB y 3B'3Ky MK OCBITOIO Ta €KOHOMIYHUM 3pocTaHHsIM. Orism
JTepaTypH MOKa3ye, [0 1HBECTHIIIi B OCBITY IIMPOKO BUBYAIMCS B KOHTEKCTI €KOHOMIYHOTO 3pPOCTaHHS, MPH I[LOMY
BYCHI MiJKPECIIOBAIM POJIb JIIOJACHKOTO KamiTaly y BHPOOHMYOMY IIpoLieci Ta MO3UTHBHUM BIUIMB OCBITH Ha
MIPOJYKTHBHICTH Npalli Ta PiBHICTh A0XoxiB. OfHAK, BIUIMB 1HBECTHLIH B OCBITY Ha €KOHOMIYHE 3POCTaHHS B PI3HHX
KpaiHax 1 perioHax € pi3HMM. JlesKi NOCHIPKCHHS NMPUIYCKAalOTh, 110 HAaIMIPHHH PO3BUTOK BHIOi OCBITH MOXE
MIePEIIKO/PKATH MIiCLIEBOMY €KOHOMIYHOMY PO3BHTKY, TOAI SIK iHIII IiJKPECIIOIOTh NO3UTHBHUN BIUIMB iHBECTHIIIH B
OCBITY Ha SKICTh JIFOJCHKOTO KalliTally Ta TEXHOJOTIUHI iHHOBAIii. ¥ IOCHTI[KEHHI BUKOPUCTAHO MOJIENb MaHEIbHIX
JTAaHUX Ta MOJEINb MTOCEPEAHUIBKNX e(heKTIB I MPOBEICHHS EMITipUYHOTO aHaii3y 3 Ha npukiani Kuraro 3a mepion 3
2000 mo 2018 pp. PesympTaTd mOCHimKEeHHS CBIMYATH PO Te, IO MICIeBi (DiHAHCOBI IHBECTHIIi B OCBITy CYTTEBO
BIDIMBAIOTH Ha €KOHOMIYHE 3POCTaHHA, X04Ya BEJIMUYMHA IBOTO e(EeKTy BapilO€ThCs 3aJIeKHO Bix perioHy. [HBecTwIii B
OCBITy 0O€3M0CepeIHFO CTUMYIIOI0Th EKOHOMIYHE 3POCTAHHS Ta OMOCEPEIKOBAHO CIIPHUAIOTh HOMY Uepe3 HAKONMUEHHS
JIIOZICHKOT'O Ta IHTEJICKTYaIbHOrO KamiTaay. TaKuM YUHOM, 301JIbIICHHS IHBECTHUIIIN B OCBITY Ta PO3BUTOK IHHOBAILIiH €
BaXKJIMBUMH KPOKaMH HA IUISAXY /0 JOCSATHEHHS SKICHOTO €KOHOMIYHOTo po3BUTKY Kurtaro. L{i BUCHOBKU CHPHSIOTH
KpaiioMy po3yMiHHIO TOTO, SIK OCBIiTa BIUIMBA€E HA PErioHaIbHY eKOHOMIKY KuTaro. ABTOpaMu eMIlipuuHO 00IPyHTOBAHO
Ba)XJIMBICTh OCBITH Yy 3a0e3NeyeHHi SKiCHOrO €KOHOMIYHOTO po3BHTKY Kuraro. BoHO miskpeciioe BaxiIMBICTh
30UIBIICHHS IHBECTHLIH B OCBITY Ta CIIPUSHHS PO3BUTKY IHHOBaLiWHMX 1 BUCOKOKBaITi(hikoBaHUX (axiBuiB. BucHoBku
HAJIAI0Th LIHHY iH(POPMAIIO I MOJITHKIB Ta 3al[iKaBICHUX CTOPIH, SIKi ParHyTh CHPUSITH CTAIOMY Ta IHKJIFO3UBHOMY
€KOHOMIYHOMY 3POCTaHHIO uepe3 peOpMyBaHHS OCBITH Ta IIICCIIPIMOBaHI IHBECTHIIT B JIFOJACHKUH KariTal.

Kiro4oBi ci10Ba: NprYMHHO-HACIIIKOBHH 3B'I30K, IHBECTHIIIT B OCBITY, SKICHII €KOHOMIYHHI PO3BUTOK, iIHHOBAIIIi,
MOCePETHAUIBKI e(heKTH, PeTiOHATBHUN PO3BUTOK.
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