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Abstract 
This study examines whether the training investment has a positive effect on enterprise 
performance, taking enterprise life cycle as a moderator variable. The data covers the 
period of 2017-2019 for 204 publicly A-share listed high-tech firms in China. The 
findings indicate that enterprise life cycle has a significant moderating effect on the 
relationship between training investment and enterprise performance. In addition, in 
the growth stage, the more training budgets firms invest in, the better their performance 
will be. In contrast, the promotion effect of enterprise training investment on enterprise 
performance is weak in the decline stage and weakest in the mature stage. Therefore, 
the study shows that high-tech enterprises are supposed to adjust the training 
investment based on the accurate judgment of the life cycle. 
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1. Introduction 

Training is an important way to develop enterprise human capital, so the training investment 
is necessary for human capital. Nowadays, some firms in China are reducing training 
investment to save costs, but training investment cannot be saved since some previous 
researches have proved that it is closely related to firm performance directly[1-3]. There are 
some differences in the relationship between human capital input and enterprise performance 
in various life cycles[4]. Consequently, the life cycle of enterprise is introduced as a moderator 
variable to exam how it influences the relationship between training budget and enterprise 
performance. 
This study has two research significances. Firstly, most of the previous researches adopt data 
before 2010, as a result of which research results may not be suitable for the rapidly developed 
economy and society, so this paper covers data from 2017 to 2019 to make the research result 
more consistent with the current development trend of enterprises. What's more, the life cycle 
of corporate is adopted as the moderator variable, while previous researches concentrate on 
moderating effects of internal factors, such as employees' education level[5], and external 
factors, such as regional differences[6], ignoring the influences of the developing phase of 
companies. This study is designed to bridge this gap. Secondly, the research results can be used 
to guide enterprises to complete the importance of training investment. In diverse life stages, 
companies are supposed to adjust the training investment to utilize the training costs more 
effectively to maximize benefits. 
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2. Theoretical Background and Hypotheses 

2.1. The Relationship between Training Investment and Firm Performance 
Enterprise training investment can affect company performance by influencing human capital 
stock. Even though several scholars proved that training investment has a certain effect on firm 
performance, their results are different, indicating that the relationship between training 
investment and enterprise performance is complex in various industries with different 
measurement indicators. Bapna proposes that a one-unit increase in training investment will 
result in a 2.14% increase in employee performance [2]. Liu Yeyun and Zhu Honghui prove that 
a strong positive correlation exists between human capital investment (including training 
investment) and EVA in high-tech enterprises [7]. Additionally, Li Qian et al. justify that there 
is an inverted U-shaped relationship between the per capita investment in employee training 
and enterprise performance in industrial enterprises [8]. 

2.2. The Moderating Effect of Enterprise Life Cycle 
2.2.1. Division of Enterprise Life Cycle 
Enterprise life cycle refers to the dynamic trajectory of enterprise development and growth. Li 
Ye, whose model is widely recognized so that it is adopted in this paper, divides the life cycle 
into five stages, including start-up, primary growth, growth, maturity, and decline[9]. As listed 
companies have gained certain market popularity as well as experience in production, sales and 
management, it is generally believed that listed companies have gone through the start-up and 
primary growth stage. Therefore, this research only focuses on the growth, maturity and 
decline stages. 
2.2.2. The Moderating Effect of Enterprise Life Cycle 
In the growth stage, the total amount and level of enterprise human capital have been enhanced, 
initially forming an effective human capital team. However, the team still needs to be further 
strengthened. Professional skills and work efficiency of employees can be further perfected by 
rising training budget, affecting the enhancement of company performance positively. In 
maturity, the human capital has become mature so that the increase of training budget 
influences slightly on the human capital stock, which means an improved raising budget does 
not work to improve enterprise performance. Furthermore, the activity of enterprise human 
capital falls in the decline stage, resulting in the difficulty to enhance human capital stock by 
training. Therefore, increasing training investment in the decline stage not only can not 
improve enterprise performance but may even cause cost waste[10]. From these points of view, 
three following hypotheses are proposed: 
Hypothesis H1: In the growth stage, the firm training investment has a strong positive impact 
on the enterprise performance. 
Hypothesis H2: In the maturity stage, a weak positive correlation stands between the firm 
training investment and the enterprise performance. 
Hypothesis H3: In the decline stage, increasing the firm training investment prevents the 
enterprise performance from rising. 

3. Research Design 

3.1. Sample 
At present, high-tech enterprises are strongly supported by the state because they can promote 
the transformation into a knowledge-intensive and technology-intensive economic entity, and 
drive innovative development. Simultaneously, how to invest in training to improve employees’ 
performance and firm performance has attracted more attention. As a result, high-tech 
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enterprises are chosen as the research objects. After excluding omissive and incomplete data, 
and companies with abnormal operating conditions or listed in B shares and H shares at the 
same time, the study adopts the data of Chinese A-share listed high-tech enterprises from 2017 
to 2019. Therefore, 204 enterprises and 612 groups of data are covered in this study. The data 
used is taken from CSMAR and RESSET Database, analyzed with Stata 16.0. 

3.2. Variables 
3.2.1. Independent Variable 
The training investment (TI) is represented by the training investment per capita. 
[Training investment = annual expenditure of labor union funds and employee education funds 
(ten thousand yuan) / total number of employees]. 
3.2.2. Dependent Variable 
The natural logarithm of labor productivity is selected to represent enterprise performance 
(EP). Compared with financial indicators, labor productivity can reflect the value of human 
capital accurately[11]. Since the number of labor productivity of high-tech enterprises is large, 
its natural logarithm is adopted. 
{Labor productivity = ln[ main business income (ten thousand yuan) / total number of 
employees]}. 
3.2.3. Moderator Variable 
There are mainly three methods to classify firm life cycle [12]. The first one is univariate 
analysis, such as regarding enterprise size [13] or sales[9] as the standard. However, a single 
standard is one-sided to reflect the enterprise life cycle accurately. The second one is classified 
by cash flow, taking characteristics of operating cash flow, investment cash flow and financing 
cash flow as indicators. This method is not suitable since results will fluctuate greatly between 
different years. The comprehensive indicators judgment is the third way, the result of which is 
convincing for considering various factors comprehensively. As a result, the third one is chosen 
in this study, and Li Yunhe's method that assigns values to the growth rate of sales revenue, 
retention ratio, capital expenditure rate and listing age of enterprises respectively to calculate 
the total score is referred [14]. If the total score is less than 6, the company is in the decline 
stage (237 companies); the score ranges from 7 to 9 means the company is in its maturity stage 
(298 enterprises); Firms that the Total score is higher than 9 is in the growth stage (77 firms). 
The specific assignment is shown in Table 1. Enterprises in the decline period are selected as 
the reference group, and dummy variables Lifec1 (maturity stage =1, others =0) and Lifec2 
(growth stage =1, others =0) are defined. 
 

Table 1. Division of life circle (refer to Li Ye) 

 
3.2.4. Control Variables 

Referring to other researches[4]，enterprise size (SIZE) and enterprise age (AGE) are selected 
as control variables. The size of an enterprise is expressed by the natural logarithm of the total 
assets of the enterprise. 
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(Enterprise age= observed year- establishment year). 

3.3. Model Design 
The following model is designed to test the hypothesis. 
 

4. Results 

According to Table 2, the data is meaningful. Based on Table 3, there is a significant positive 
correlation between training investment and enterprise performance at the confidence level of 
1%, showing that training investment has a positive effect on enterprise performance. 
 

Table 2. Statistics describing variables in the research model 

 
 

Table 3. Statistics describing the correlation of variables in the research model 

 
 
Table 4 reports that training expenditure is significant at the level of 1%, proving that training 
investment plays a significant role in promoting enterprise performance. Every 10,000 yuan 
increase in training investment will increase labor productivity by 5.498%. In addition, 
interaction terms between training investment and maturity and growth stage are significant 
at 1% level, which shows that life cycle has a significant moderating effect on the relationship 
between training investment and enterprise performance. The moderating effect can be plotted 
based on Figure.1. As indicated in the figures, training investment and firm performance are 
positively correlated. Nevertheless, between the training investment and the corporate 
performance in the growth stage, there is a stronger positive correlation, which is weaker in 
the decline stage, followed by the maturity stage. This result supports H1 and H2, while H3 does 
not work. 
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Table 4. Results of regression analysis 

 
 

 
Figure 1. Moderating effect of life cycle 

5. Conclusion 

The main research results include: (1) Training investment contributes to the growth of firm 
performance. (2) In various life cycle stages, training investment has different promoting 
effects on enterprise performance. In the growth stage, between the training investment and 
enterprise performance is a strong positive correlation, which is weak in the decline stage and 
weakest in the maturity stage. The research results support that high-tech companies are 
supposed to increase the training budget in growth stage to improve the productivity of 
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employees. In contrast, firms are not suggested to rise training investment in maturity and 
decline stage, since it cannot help to enhance enterprise performance rapidly. 
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