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Abstract. Human capital has become the driving force behind the development of enterprises.
Human capital investment is also considered to be an important source of corporate competitive
advantage, which can improve the learning ability and absorptive capacity of enterprises, but not as
much as possible. This paper uses the data of industrial enterprises above designated size from 2005
to 2007 to conduct an empirical test. The research shows that there is an inverted "U" relationship
between the human capital investment of enterprises and the return on assets; innovation diffusion,
as a social construction process of innovation, will be regulated the relationship between human
capital investment and corporate performance.
1. Introduction
Human capital investment can increase human intelligence and physical ability, and then bring
about the increase and improvement of labor output. With the rapid change and the increasing
uncertainty of environment, the external competition of enterprises becomes fiercer. The internal
innovation has become the main source of the core competitiveness, and human capital has also
become the source power of enterprise development.
There are many forms of investment in human capital. This paper studies this question from the
perspective of on-the-job training of employees, and selects the "employee education fee" index to
measure the investment in the human capital of enterprises. For the employees, on-the-job training
is the most important and commonly used way of human capital investment. On the job training can
bring the increase of human capital knowledge stock, the promotion of professional skills, the
renewal of methods and technology, even the change of thinking mode, which greatly improves the
value of human capital, innovation ability and environmental adaptability of the organization. Many
scholars have studied the impact of human capital investment on organizational performance. Most
of them have found that human capital investment has a positive impact on organizational
performance through empirical tests (Li Jian et al., 2016; Ren Yu et al., 2012) [1-2]. Some scholars
have also verified that the impact of human capital investment on organizational performance
shows an inverted "U" relationship (Li Qian et al., 2015)[3]. Also, in different provinces, regions
and industries, the impact of human capital investment on corporate performance is also different.
The relationship between human capital investment and enterprise performance needs to be further
clarified, and the influencing factors of this relationship need to be further explored. Based on this
research, this paper concludes that human capital investment has a significant positive impact on
organizational performance, and that innovation diffusion has a significant positive regulatory effect
on this impact.
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2. Literature Review and Hypothesis Proposal
2.1. On- the- job training and enterprise performance
The impact of training for employees on enterprise performance is related to the reasonable
return of human capital investment and the next investment decision-making. In the early stage,
some scholars (Barron et al, 1997) followed up and investigated the situation of training and
enterprise performance, and analyzed the relationship between them by subjective measurement;
Weisberg et al. (1996) used the years of education as the variable of human capital investment, and
verified that there was a significant positive correlation between human capital investment and
enterprise performance. However, some scholars have come to the opposite conclusion. Barrett et al.
(2001) and Loewen Stein et al. (1999) have studied that training has no significant impact on
productivity; Ng et al. (2004) have evaluated the impact of training on enterprise performance in
China, and found that technical training has no impact on productivity. Domestic scholars (Wang
Wanjun et al., 2015) have studied that on-the-job training can significantly improve the
technological innovation performance of enterprises from both theoretical and empirical aspects,
but the negative complementary effect between training and R&D has significantly inhibited the
improvement of innovation performance[4]; Yang Yong et al. (2007) verified the positive
correlation between human capital investment and technological innovation performance based on
panel data of Jiangsu Province[5].
As an important form of human capital investment, on-the-job training is to improve the
education for the workers with labor relations within the enterprise. On the job training for
employees can make employees acquire new technology and new methods, improve their learning
ability, broaden their horizons, enhance the cohesion of enterprises, and improve their enthusiasm,
which directly affects the work efficiency of employees, and then drives the organization to be more
innovative and learning, and affects the overall performance of the organization. The investment in
training of current employees is not as good as possible. It can promote the improvement of
corporate performance within a certain range of investment, but under the condition that other
conditions remain unchanged, when the marginal effect brought by the investment reaches zero
continued investment will not lead to further improvement of corporate performance, but will
reduce overall performance due to imbalance in the allocation of corporate resources. Therefore,
human capital investment has an inverted "U" relationship to corporate performance. Based on this
analysis, the following assumptions are put forward:
H1: The impact of human capital investment on corporate performance has an inverted "U"
relationship.
2.2. Innovation diffusion and enterprise performance
The Diffusion of Innovation Theory explores the process of passing information to people or
organizations over time. This process can lead to the application of innovation (Bass, 1969; Rogers,
1983)[6-7]. Innovation is passed or shared with people in social systems over time through
communication channels. Also, the diffusion of innovation takes time, so not everyone can adopt an
innovation at the same time. Rogers proposed that the curve adopted by the innovation is shaped
from the left bottom to the right top[8]. The slope of the lower-left curve indicates that the rate of
innovation adoption is low at first and then increases rapidly as innovation is rapidly adopted. The
upper part of the curve identifies the time it takes for an innovation to be adopted by late adopters.
Bass (1969) proposed the classic "saddle" innovation adoption curve, as shown in Figure 1, Figure
2.
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Figure 1. S curve of innovation diffusion

Figure 2. Innovation diffusion model

According to the theory of innovation diffusion, the knowledge, skills, and methods learned by
employees after passing on-the-job education are transferred to other people or organizations over
time. The improvement of learning abilities, changes in thinking modes and attitudes affect other
people or organizations. In the process, innovations are generated and applied. Of course, these
novelties do not depend on the time of generation, but more refer to the application of it to help
meet a certain need or solve a certain type of problem, that is, the process of innovation diffusion
and acceptance[9]. This article selects the "new product output value" of the company that year to
represent the degree of application and diffusion of innovation by the enterprise, that is, only by
applying the innovative ideas and skills brought by the training to the development of new products,
will bring practical Performance for the enterprise, therefore, innovation diffusion is selected as a
moderator of the impact of human capital investment on corporate performance. The following
assumptions are made:
H2: Innovation diffusion behavior positively regulates the impact of on-the-job training on
corporate performance.
3. Data Processing and Descriptive Statistics
3.1. Data source
The data used in this article are from the database of China's state-owned industrial enterprises
above designated size. The database is currently the most extensive micro-enterprise database. As
the human capital investment of the company concerned in this article is on-the-job training for
employees, its substitute variable is “Employee Education Expenses”. This variable was only
counted in the first national economic census in 2004. However, the census did not count the output
value of new products of enterprises, and could not determine the effect of innovation diffusion in
that year. Therefore, this paper uses the 2005-2007 longitudinal data to carry out the relevant
analysis. On the basis of the initial database, in order to get the sample enterprise, the data is
processed as follows: first, sample matching. In order to avoid the sample matching error caused by
a single indicator, the enterprise code and enterprise name are used to match the sample enterprise.
The second step is data elimination. (1) only the enterprises in business status shall be kept, and the
enterprises in business status of suspension or cancellation shall be excluded; (2) the samples with
the total amount of wages payable, output value of new products and R & D expenses less than or
equal to 0 shall be excluded; (3) the enterprises with the number of employees less than 10 shall be
excluded; (4) the observation enterprises with missing key variables shall be excluded. Finally, the
unbalanced panel data of 47818 industrial enterprises are obtained.
3.2. variables and measurement
1. Dependent variable: in this paper, return on assets (ROA) is used as a variable to measure
enterprise performance. The return on assets of enterprises is one of the most widely used indicators
to measure the profitability and profitability of enterprises, which has been widely proved to be a
good representative (Dewenter et al., 2001).
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2. Independent variable: in this paper, human capital mainly refers to the training input for the
purpose of increasing the human capital accumulation of employees. According to the research of
Almeida et al. (2009), we use the "per capita on-the-job training input"(avtraining) of enterprise
employees to measure it, that is, the total annual employee education fee divided by the total
number of employees.
3. Moderating variables: This paper draws on the theory of Rogers (1983), uses the results of
innovation to reflect the process of innovation diffusion, and selects the ratio of the "new product
output value" and "current industrial output value" (npov) to represent the innovation's application
and diffusion degree.
4. Control variables: according to the existing literature (Hitt et al., 2001; Pennings et al., 1998;
Almeida et al., 2009; Delaney et al., 1996; Luo Chuliang et al., 2007), the enterprise performance
will be affected by the basic situation of the enterprise, such as the size of the enterprise assets, the
length of the establishment time, the number of personnel, the situation of liabilities, the region
where the enterprise is located and the characteristics of the industry. Therefore, we choose
enterprise-scale, enterprise age, financial leverage, the total number of employees, per capita wage,
per-capita welfare as control variables.
3.3. Descriptive statistics and related analysis
The sample enterprises have a relatively uniform distribution in the aspects of return on assets,
scale, age, per capita wage, per-capita welfare, etc., which shows that our sample has good
representativeness. On average, the return on assets of the sample companies is 8.2%, which
indicates that the selected companies are in a profitable state in general. In terms of on-the-job
training input, the per capita training input of sample enterprises is 376 yuan. In addition, the
statistical results also show that the scale of the selected sample enterprises is large, with an average
of 702 employees. The average age of enterprises is 24.7 years, which shows that the sample
enterprises have a long time of establishment and stable operation. In terms of financial situation,
the debt level of sample enterprises is generally high, and the average financial leverage is 57.9%.
The average annual salary of employees is 21361 yuan, but there are great differences among
different enterprises. Through the correlation analysis, we found that the return on assets of
enterprises and the per capita on-the-job training investment showed a significant positive
correlation.
Table 1. describes statistics and correlation analysis

Roa
Avtraing
Npov
Size
Age
Leverage
Salary
Welfare
R&D

Average Standard
value deviation
0.082
0.436
0.376
1.457
0.391
0.338
5.446
1.344
3.082
0.446
0.580
0.269
8.281
1.512
2.676
5.698
3.379
3.681

Roa

Avtraing

1
0.017**
1
-0.036** 0.030**
-0.034** -0.058**
-0.040** -0.017**
-0.106**
-0.008
-0.037** -0.010*
-0.014** 0.125**
-0.024** 0.034**

Npov

Size

1
-0.121**
1
-0.128** -0.386**
-0.039** 0.109**
-0.042** 0.916**
0.048**
0.008
0.139** 0.404**

Age

Leverage Salary Welfare R&D

1
0.109**
1
0.368** 0.072**
1
0.032** -0.031** 0.146**
1
0.222** -0.044** 0.489** 0.105**

1

N=47818;* p＜0. 10,** p＜0. 05,*** p＜0. 01; Double tail test.

4. Empirical Test and Results
Table 3 shows the OLS regression results with return on assets (ROA) as the dependent variable.
In Table 3, we construct a total of six models. First, the model 1is the base model. In model 1, only
the control variables related to the return on assets (ROA) are added, including enterprise size, age,
leverage, salary, welfare and R & D. Secondly, in order to test the hypothesis, we construct model 2.
Based on model 1, we add the average annual training education cost (averaging) of the employees
to analyze the impact of human capital investment on the return on assets (ROA). The model 3
further adds the quadratic term (training2) of per capita on-the-job training cost to test whether there
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is an inverted "U" relationship between human capital investment and enterprise performance. In
model 4, innovation diffusion degree (npov) is added to model 3. In model 5, training * npov is
added on the basis of model 4, and corresponding processing is carried out with reference to
Dawson J F. (2014). In model 6, training2 * npov test is added to model 5. The regression results
show that the degree of innovation diffusion has a significant positive regulatory effect on the
relationship between human capital and return on assets.
Table 2. Full sample regression results
Model1

Model2
0.006***
(0.001)

Model3
0.011***
(0.002)
-0.006***
(0.002)

Model4
0.011***
(0.002)
-0.006***
(0.002)
-0.054***
(0.006)

0.007*
(0.004)
-0.020***
(0.005)
-0.170***
(0.007)
-0.010***
(0.004)
-0.001**
(0.000)
-0.002***
(0.001)
0.291** *
(0.018)

0.009**
(0.004)
-0.020***
(0.005)
-0.170***
(0.007)
-0.010***
(0.004)
-0.001**
(0.000)
-0.002***
(0.001)
0.289***
(0.018)

0.010**
(0.004)
-0.020***
(0.005)
-0.169***
(0.007)
-0.011***
(0.004)
-0.001***
(0.000)
-0.002***
(0.001)
0.288***
(0.018)

0.004
(0.004)
-0.025***
(0.005)
-0.169***
(0.007)
-0.008**
(0.004)
-0.001***
(0.000)
-0.001*
(0.001)
0.322***
(0.018)

Average
training
Training2
Npov
Training
*npov
Training2
*npov
Size
Age
Leverage
Salary
Welfare
R&D
Constant

Model5
0.028***
（0.005）
-0.001***
（0.000）
-0.043***
（0.007）
0.030***
（0.007）
0.001***
（0.000）
0.005
（0.004）
-0.025***
（0.005）
-0.168***
（0.007）
-0.008**
（0.004）
-0.001***
（0.000）
-0.001*
（0.001）
0.317***
（0.018）

* p＜0. 10,** p＜0. 05,*** p＜0. 01; Standard error in brackets.

5. Conclusions and Suggestions
Human capital is the key factor that affects the innovation and development of enterprises. Based
on the data of 2005-2007, this paper empirically analyzes the impact of human capital investment
on the return on assets. The main findings are as follows: first, human capital investment does have
a significant impact on corporate performance from the perspective of on-the-job employee training,
but the impact shows an inverted "U" relationship. Secondly, the degree of innovation diffusion has
an obvious positive regulatory effect on the inverted "U" relationship between human capital
investment and firm performance. That is, the faster the innovation diffusion, the more significant
the impact of human capital investment on enterprise performance.
Based on the above conclusions, in order to better guide the human capital investment of
Chinese enterprises and promote the innovation and development of enterprises, the following
policy suggestions are put forward:
First, face up to the role of training and optimize the training input of enterprises. It is found that
there is an inverted "U" relationship between training input and return on assets, which indicates
that it is not as much as possible. When the input level of an enterprise does not reach the threshold,
it means that the training of employees is not sufficient. At this time, the enterprise should continue
to increase the input of training and improve the working skills of employees, so as to promote
performance improvement. However, when the input level of an enterprise reaches the threshold, it
should be vigilant, appropriately shrink, so as to optimize the allocation of resources, otherwise, it
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will cause the waste of resources, and will have a negative impact on the overall performance of the
enterprise.
Second, we should pay attention to the diffusion of innovative applications and create a
corporate culture of training transfer and innovation diffusion. After on-the-job training, employees
are encouraged to transfer their training income to work process and work behavior, encourage
other employees to learn and follow the changes of effective behavior, guide the learning ability and
innovative behavior mastered by employees after training to gradually transfer and influence others
or organizations, even if innovation spreads rapidly and is accepted by people.
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