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  Abstract 
Researching the impact of talent introduction policies on promoting innovation in 
manufacturing enterprises is of great significance. In recent years, many cities have 
implemented talent introduction policies. This study uses government subsidies for 
enterprise talent as a measure to determine whether a company has been influenced 
by such policies. The findings indicate that talent introduction policies significantly 
promote talent inflow, addressing labor shortages in enterprises while enhancing 
their innovation capacity, optimizing production efficiency, and stimulating inno-
vation vitality. Cities implementing talent introduction policies often attract more 
high-quality talents, such as university graduates and researchers. However, there 
remains a substantial gap between state-owned and non-state-owned manufacturing 
enterprises in terms of talent acquisition, which may result from policy preferences. 
Therefore, when designing talent introduction policies, governments should focus 
on expanding university enrollment, improving the quality of admissions and talent 
training, fostering university-industry collaboration, accelerating the transfor-
mation of scientific and technological achievements, leveraging the functions of 
higher education, and promoting innovation-driven enterprise development. Simul-
taneously, it is essential to consider the balanced development of manufacturing 
enterprises across different ownership structures. 
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1. Introduction 

In March 2020, the Central Committee of the Communist Party of China and the State Council issued the "Opinions 
on Building a More Complete System and Mechanism for the Market-Based Allocation of Factors," emphasizing the 
need to "strengthen talent introduction efforts and guide the reasonable and smooth flow of labor factors." In response 
to a series of central government policies, local governments have also followed suit and launched their own talent 
introduction policies, with economically developed regions standing out. However, even less economically developed 
regions are not missing out on talent introduction as a means to enhance their innovation capabilities (Zhong et al., 
2021). Talent is crucial for any country, region, or enterprise. High-end talent typically possesses strong individual 
abilities and comprehensive qualities, combining both innovative thinking and capacity (Bibi, 2019). At the same 
time, China is currently in a period of rapid development, with its economy continuously improving. Economic 
growth is driven by innovation, and innovation, in turn, relies heavily on the efforts and dedication of high-end 
technical talent (Ju, X., Jiang, S., & Zhao, Q., 2023). This paper primarily studies the impact of talent introduction 
policies on the innovation output of manufacturing enterprises. 

Innovation is the primary driving force behind China's economic development, crucial for stimulating innovative 
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vitality, enhancing innovation capacity, and advancing innovation systems. As a key indicator of enterprise compet-
itiveness, innovation capacity has gained widespread academic attention, with human capital playing a central role 
in innovation. Human capital directly influences the innovation level of enterprises (Rudhumbu & Maphosa, 2015; 
Lu et al., 2021). While many scholars have explored the relationship between innovation capacity and the scale of 
talent from various perspectives, there is relatively little research focusing on internal factors within enterprises. 
Several studies argue that the technological and economic development brought by developed countries to developing 
countries primarily depends on the accumulation of human capital in the latter (Howitt, 2010). Based on an analysis 
of the urban population structure and innovation capacity in China, this paper discusses the impact of population 
aging on urban innovation capacity. 

From the perspective of absorptive capacity, the extent of knowledge absorption helps improve regional innovation 
levels. Qian et al. (2021) employed spatial econometric models to establish a significant correlation between the high-
level human capital structure within a region and enterprise innovation output. Furthermore, in terms of absorptive 
capacity, the concentration of human capital has a measurable impact on innovation within enterprises. The lower 
the concentration of human capital in a region, the lower the level of regional innovation. Research by Sun and Shen 
(2009) suggests that the accumulation of human capital, particularly in the form of scientific and technological talent, 
has a threshold effect on innovation. Once this threshold is exceeded, further increases in talent will have a limited 
impact on improving technological levels. Similarly, empirical analysis by Sun and Qi (2009) at the regional level 
reached similar conclusions. 

2. Theoretical Analysis and Research Hypotheses 

Innovation is not solely an internal activity of firms but is also significantly driven by government leadership and 
support. Governments play a crucial role in fostering innovation by mitigating the financial constraints that firms 
may encounter during the innovation process. Numerous studies support the notion that government subsidies effec-
tively promote innovation. For example, Czarnitzki and Spielkamp (2003) demonstrate that government subsidies 
alleviate financial burdens on enterprises, particularly benefiting small and medium-sized enterprises (SMEs) and 
thereby encouraging innovation. Additionally, Sung et al. (2019) argue that government subsidies not only increase 
the number of innovations but also enhance their quality, as firms are more motivated to pursue riskier or more 
groundbreaking innovative projects. 

Due to factors such as economic slowdown, structural adjustments, heavy workloads, and the urgent need to trans-
form growth momentum, traditional development strategies focused on scale, speed, and capacity expansion are fac-
ing unprecedented high costs and environmental constraints. As a result, adopting an innovation-driven growth strat-
egy has become an essential choice for cities to maintain economic growth. Talent resources are vital for nurturing 
new drivers of innovation, and the scarcity of such resources is a challenge that every city must address (Baum, 2019; 
Zhou et al., 2018) from a macroeconomic perspective, talent introduction policies greatly enhance the pursuit of high-
knowledge and high-technology professionals, attracting young individuals who seek advanced knowledge and tech-
nological expertise. This expansion of high-tech talent in the labor market subsequently boosts the nation's innova-
tion-driven capacity. Based on these considerations, we propose the following hypothesis: 

H1: The implementation of talent introduction policies increases the innovation capacity of manufacturing 
firms. 

According to Schumpeter's innovation theory, firm innovation stems from the development of new technologies, 
and products, and the exploration of new markets, with high-level talent serving as the driving force behind these 
innovative activities (Aghion, 1990). Based on the upper echelon theory, high-level talent often plays a vital role in 
key positions. High-tech talent directly contributes advanced knowledge and technical reserves to firms, enhancing 
their knowledge capital base, which is the core driver of innovation activities. High-level technical talent develops 
new technologies and products, increasing both the quantity and quality of patent output (Ahmed, A., et al., 2022). 
Innovation is not solely the spontaneous activity of firms but is also guided and supported by the government, which 
alleviates the financial constraints firms face during innovation processes. Based on this, the following hypothesis is 
proposed: 

H2: Talent introduction improves the innovation capacity of manufacturing firms, thereby increasing their 
innovation output. 
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3. Study Design 

3.1 Model settings 

Referring to the model design by Lu (2021), this study adopts a panel regression model (fixed effects model) for 
empirical analysis. The regression model is specified as follows: 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖 + 𝛾𝛾𝑡𝑡 + 𝜀𝜀𝑖𝑖𝑖𝑖 
In this study, lnpatentit represents corporate innovation, which is measured by the number of patent applications 

of manufacturing enterprises. lngovit is the dummy variable of interest, indicating the talent introduction policy im-
plemented by the government for industry i in year t. controlsit refers to a series of control variables selected in this 
study. μi represents industry-fixed effects, and γt represents time-fixed effects, capturing the changes in talent intro-
duction policies for industry i in year t. εit is the random error term, and β0 is the constant term. β1, as the regression 
coefficient of lngovit, measures the impact of talent introduction policies on the innovation capacity of the manufac-
turing industry. 

3.2 Variable selection 

The dependent variable in this study is corporate innovation output, which is primarily measured by the number of 
patent applications filed by enterprises. The study uses whether a firm receives government subsidies related to talent 
introduction as the criterion to determine whether the firm is affected by talent introduction policies. To explore how 
talent introduction influences corporate innovation output, the study employs corporate R&D intensity (rdsr, defined 
as the ratio of R&D expenditure to operating revenue) as a mediating variable to assess the role of R&D capacity in 
enhancing innovation output. Building upon an analysis of existing research, this study investigates additional factors 
influencing corporate innovation capacity and selects the following control variables: Return on assets (roa); Total 
asset turnover (ato); Cash flow ratio (cashflow); Logarithmic age of enterprise (firmage). 

3.3 Data sources 

Based on the "High-Tech Industry (Manufacturing) Classification (2017)" published by the National Bureau of Sta-
tistics in 2017, this study selected manufacturing enterprise data from listed companies over a ten-year period from 
2011 to 2021. A total of 2,579 manufacturing enterprises were included in the final sample. Data on the number of 
patent applications were obtained from the CNRDS database, while data on government subsidies for talent intro-
duction were sourced from the CSMAR database. Missing values in the dataset were excluded, including variables 
such as the province, city, scale, number of management personnel, and education level of employees in each enter-
prise. Additionally, the dependent variable was logarithmically transformed to reduce collinearity and heteroscedas-
ticity effects. 

4. Empirical Analysis 

4.1 Data information 

Table 1. Descriptive statistics 

variable N mean sd min media max 

lnpatent 2579 3.283 1.323 0 3.367 6.399 

rdsr 2579 5.722 4.075 0.0730 4.590 29.24 

lngov 2579 7.624 5.714 0 10.60 15.01 

roa 2579 0.0469 0.0640 -0.250 0.0457 0.208 

ato 2579 0.586 0.285 0.107 0.538 2.085 

cashflow 2579 0.0455 0.0582 -0.122 0.0431 0.210 

firmage 2579 2.816 0.331 1.792 2.833 3.434 
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4.2 Conclusion multiple 

Tab 2 presents the baseline regression results. After sequentially adding control variables, the coefficient of lngov 
remains significantly positive, indicating that, without considering individual and time effects, government talent 
subsidies significantly promote innovation output in manufacturing enterprises. The inclusion of control variables 
accounts for factors that influence the dependent variable. These policies help enterprises fill critical positions, en-
hance their technological research and development capabilities, and improve their adaptability to market changes, 
thereby boosting innovation output. The significant positive regression results of talent subsidies and other talent 
introduction policies on enterprise innovation output suggest that such policies effectively reduce the cost of attracting 
high-end talent for enterprises. This, in turn, strengthens their R&D capacity, technological innovation capability, 
and market responsiveness, ultimately increasing their innovation output. These findings support Hypothesis 1. 

Table 2. Regression results 

 (1) (2) (3) (4) (5) 

 lnpatent lnpatent lnpatent lnpatent lnpatent 

lngov 0.014** 0.014** 0.014** 0.014** 0.014** 

 (0.004) (0.004) (0.005) (0.004) (0.004) 

roa  0.515 -0.395 -0.229 -0.132 

  (0.471) (0.691) (0.606) (0.645) 

ato   0.622** 0.630** 0.613** 

   (0.238) (0.249) (0.244) 

cashflow    -0.466 -0.481 

    (0.848) (0.842) 

firmage     0.191 

     (0.138) 

Constant 3.184*** 3.160*** 2.840*** 2.847*** 2.316*** 

 (0.034) (0.053) (0.115) (0.110) (0.450) 

Year FE Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes 

Observations 2,377 2,377 2,377 2,377 2,377 

R-squared 0.188 0.189 0.204 0.204 0.206 

Notes: ***, **, * denote significance levels at 1%, 5%, and 10%, respectively. Standard errors robust to the provincial level are shown in parentheses. 

5. Discussion 

5.1 Mechanism analysis 

The results of Table 3 show that, after controlling for year and firm fixed effects, the coefficient of lngov in column 
(1) is 0.02 and significantly positive. This indicates that the implementation of government talent introduction policies 
has significantly improved the R&D level of firms. Talent introduction policies are often accompanied by financial 
subsidies, tax reductions, and other preferential measures, which lower the cost for firms to attract high-end talent. 
Through these policies, firms can attract talent in key technological fields, enabling them to acquire high-level human 
capital at relatively low financial costs. In column (2), the coefficient of rdsr is also significantly positive, indicating 
that the improvement in a firm's R&D level contributes to increasing its innovation output. This is likely because the 
introduction of high-end talent brings advanced expertise and technical capabilities to firms. These individuals play 
a critical role in R&D activities, directly driving the development of new technologies and products. Thus, Hypothesis 
2 is validated. 
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5.2 Heterogeneity analysis 

To examine the differences between state-owned enterprises (SOEs) and non-state-owned enterprises (non-SOEs), 
this study distinguishes sample firms based on their ownership type. Column (3) of Table 3 presents the results for 
non-SOEs, while column (4) presents those for SOEs. The results show that talent introduction policies significantly 
improve the innovation output of SOEs, but the effect is not significant for non-SOEs. This may be because the 
government typically provides more policy support to SOEs, including higher proportions of talent introduction sub-
sidies and prioritized resource allocation. This is due to the critical role SOEs play in national economic development. 

Table 3. Mechanism analysis and heterogeneity analysis results 

 (1) (2) (3) (4) 

 rdsr lnpatent lnpatent lnpatent 

lngov 0.020*  0.009 0.034** 

 (0.011)  (0.005) (0.010) 

rdsr  0.027**   

  (0.009)   

roa 3.643* -0.223 0.147 0.176 

 (1.697) (0.660) (0.662) (1.569) 

ato -5.104*** 0.746** 0.558* 0.451 

 (0.654) (0.253) (0.250) (0.310) 

cashflow 0.735 -0.480 -0.578 0.593 

 (1.791) (0.831) (0.970) (1.001) 

firmage -1.506** 0.229 0.062 0.144 

 (0.481) (0.138) (0.124) (0.478) 

Constant 12.685*** 2.085*** 2.666*** 2.639 

 (1.510) (0.466) (0.401) (1.373) 

Year FE Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes 

Observations 2,377 2,377 1,906 471 

R-squared 0.225 0.208 0.183 0.355 

6. Summary and Recommendations 

Innovation is the foundation of economic and social progress, and achieving the development of an innovative nation 
requires strengthening the innovation capacity of manufacturing enterprises. Furthermore, talent introduction en-
hances innovation output by improving the research and development (R&D) levels of firms. State-owned enterprises 
(SOEs) exhibit significantly better performance under talent introduction policies compared to non-state-owned en-
terprises (non-SOEs). Based on this, the article summarizes the implementation of talent introduction policies and 
proposes a series of recommendations. First, governments at all levels should further deepen the systems and mech-
anisms for talent cultivation. Second, technological innovation should be strengthened. Finally, the role of the market 
should be emphasized, while the government's social security functions should be reinforced. 
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