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Abstract

With a deeper understanding of innovation by the state and enterprises, the expendi-
ture on R&D activities has increased yearly, and unprecedented gains have been
made in high-tech and new products. However, the development of enterprises can-
not be separated from the participation of managers. Equity incentives for managers
under the principal-agent relationship can reduce agency costs and encourage man-
agers to actively carry out R&D activities, enhance their R&D capabilities, and
promote their economic growth. Therefore, this paper makes an empirical study on
the relationship between managerial ownership, R&D investment, and enterprise
value of manufacturing enterprises, quantifies them, and selects the data from 2010-
2020 in Guotai'an database to calculate and verify the relationship between mana-
gerial ownership, R&D investment and enterprise value. It is hoped that this re-

search result can provide some effective reference value for related enterprises
when they implement equity incentives for management or carry out R&D activi-
ties.
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1. Introduction

The development of scientific and technological innovation has been paid more and more attention by various
industries. When enterprises carry out R&D activities, they will increase the expenditure on scientific research, af-
fecting management's distributable profits in a certain period. In contrast, management pays more attention to the
remuneration individuals can distribute. Under the premise of safeguarding their interests, management will generally
reduce the expenditure on related activities. Therefore, it is significant to study whether managerial ownership can
increase enterprise value through R&D investment.

2. Theoretical analysis and research hypothesis
2.1 R&D investment and enterprise value

Buhua (2019) conducted an empirical analysis with the power industry as a sample and found that R&D investment
can promote the positive growth of enterprise value, with the most significant increase when it lags by one period.

Guo Xiugiang et al. (2020) studied the panel data of enterprises. They found that the more R&D activities inde-
pendently carried out by enterprises and the greater the amount of investment, the greater the benefits of enterprise
innovation value.
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The research results of Zhang Ying and Jay Song (2021) show a positive correlation between R&D investment and
enterprise value.

In this regard, the hypothesis is put forward:

Hypothesis 1: R&D investment is positively correlated with enterprise value.

2.2 Management shareholding and enterprise value

Wang Chunlei (2020) found that equity incentive for management, combining its interests with enterprise value,
can improve the work efficiency of control so that it can make suggestions for enterprises to obtain more benefits.

Wang Xiaoyun et al. (2021) studied the panel data of listed companies. They found that managerial ownership can
promote enterprise value, and the more shares held, the more significant the promotion effect.

Lu Ningwen and others (2021) chose privately listed research companies and found that holding shares by man-
agement helps to reduce tax evasion and thus enhances enterprise value.

In this regard, the hypothesis is put forward:

Hypothesis 2: There is a positive correlation between managerial ownership and enterprise value.

2.3 R&D investment, management shareholding, and enterprise value

Lin et al. (2011) found that implementing equity incentives for enterprise managers can promote increasing enter-
prise value and R&D investment.

Chen Xia (2017) studied the executive incentive, R&D investment, and enterprise value and found that the equity
incentive for managers can promote R&D investment and enterprise value. That is, they have a positive correlation.

Li Yinxiang and Liu Hanwu (2018) research found a positive correlation between management shareholding, R&D
investment and enterprise value.

In this regard, the hypothesis is put forward:

Hypothesis 3: R&D investment can enhance the positive correlation between managerial ownership and enterprise
value.

3. The research design
3.1 Data samples and data selection

The data was collected from the national Taian database, and the data interception period was from 2010 to 2020.
In order to make the research results more credible, ST and financial companies were removed enterprises that did
not meet the requirements of relevant variables were screened out. Finally, 17,679 valid observations were obtained.

3.2 Research variables

3.2.1 Explained variables
This paper selects enterprise performance as the explained variable and the Tobin Q value as the index to measure
enterprise performance.

3.2.2 Explain variables
The explanatory variable of this paper is the number of management shares (the number of management shares is
logarithmic).

3.2.3 Adjusting variables
This paper selects R&D investment as the adjustment variable and takes the ratio of R&D investment to operating
income as the index of R&D investment intensity.

3.2.4 Control variables
This paper selects company size, asset-liability ratio, development ability, equity concentration, cash flow ability,
liquidity ratio, top four audits, and other variables as control variables.
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Table 3-1. Variable Definition Table

Variable type Variable name variable Variable definition
symbol
Exp la:lﬁ;l vart- Company performance Tobin (Market value+book value of liabilities)/book value of assets
Explgnatory Number of shares held by glecg The number of shares held by management is logarithmic.
variable management
regulagsl(i vania- R&D investment rd Ratio of R&D investment to operating income
Company size Size Natural logarithm of total assets at the end of period
Asset-liability ratio Lev Ending liabilities/ending total assets
Develop ability Growth (Operating income of t.hIS year-operating income of last
year)/operating income of last year
Ownership concentration Crs The sum of the shareholding ratios of the top five shareholders
of the company
Control variable . . L
Cash flow capacity Ocfps Net cash flow from operating activities/total assets
liquidity ratio Crr Current assets/liabilities
Top four audits Big The audit unit is the top four accounting firms, and the value is
1, otherwise it is 0.
year Year Set dummy variables based on 2010.
Industry variable Ind dummy variable

Source: selected by referring to relevant literature.
3.3 Model establishment and interpretation

In order to test the relationship among managerial ownership, R&D investment, and enterprise value, three hy-
potheses are put forward to construct the corresponding calculation model.
In order to study the relationship between R&D investment and enterprise value, model 1 is established:
Tobinit= B0+ B 1Ridit+ B 2Sizeit+ B 3Levit+ B4Growthit+ B 5Cr5it+ B 60cfpsit
+ B 7Crrit+ B 8Bigdit+ XIndit+ X Yearit+ 1 €))
In order to study the relationship between management shareholding and enterprise value, model 2 is established:
Tobinit= B0+ B IRdit+ B2Glccgit+ B 3Levit+ B4Growthit+ B 5Cr5it+ B 60cfpsit
+ B 7Crrit+ B 8Bigdit+ XIndit+ X Yearit+ u 2)
In order to study the relationship among managerial ownership, R&D investment and enterprise value, model 3 is
established:
Tobinit= B0+ B 1Glccgit+ B2Rdit+ B 3Glicg*Rdit+ B 4Sizeit+ B 5Levit+ B 6Growthit
+ B7Cr5it+ B8O0ctpsit+ BICrrit+ B 10Bigdit+ 2Indit+ X Yearit+ 1 3)

4. The empirical results analysis

4.1 Descriptive statistics

Table 4-1 shows the descriptive statistical results of the variables selected in this article. The minimum value of
Tobin is 0.8639, and the maximum value is 10.9514, indicating that there are great differences among different sub-
jects in the selected research samples. The average number of management shares (glccg) is 16.1995, which shows
that the number of management shares in the sample data is relatively small, the proportion of management shares is
low, and the enterprise equity incentive system is imperfect. The maximum value of R&D investment (rd) is 26.52,
and the minimum value is 0.04, which shows that the current R&D investment intensity of enterprises in the sample
data is still low, and some enterprises have less R&D investment.
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Table 4-1. Descriptive Statistical Analysis Results

Variable name Sample size average/mean value standard deviation minimum value maximum
Tobin 17,679 2.7665 1.9036 0.8639 10.9514
glccg 17,679 16.1995 3.2241 7.0466 20.4848

rd 17,679 5.0129 4.6511 0.0400 26.5200
Size 17,679 22.0008 1.2136 19.9986 25.8882
lev 17,679 0.3761 0.1937 0.0457 0.8392
Growth 17,679 0.1545 0.2899 -0.4552 1.4361
Crs 17,679 0.5363 0.1451 0.2082 0.8605
Ocfps 17,679 0.2816 1.2113 -2.2347 6.3585
Crr 17,679 3.0026 3.2098 0.4387 20.5601
Big4 17,679 0.0424 0.2016 0.0000 1.0000

Source: Guotai 'an Database.
4.2 Correlation test

Table 4-2 shows that the correlation coefficient between company performance and the number of shares held by
management is 0.192, which is very significant, which initially confirms hypothesis 2. The coefficient between com-
pany performance and R&D investment is 0.305, which is also very significant, indicating that enterprise value is
positively related to R&D investment, which is consistent with hypothesis 1. In addition, the correlation coefficient
between R&D investment and management shareholding is 0.221, which shows that R&D investment is positively
correlated with management shareholding, and hypothesis 3 is verified.

Table 4-2. Correlation Analysis Results

Tobin glecg rd Size lev Growth Crs Ocfps Crr Big4
Tobin one
glecg 0.192%%%* one
rd 0.305%** 0.221%*** one
Size -0.428***  -0.266%**  -0.256%** one
lev -0.394%**%  L0277***  -0.315¥*¥*  (.576*** one
Growth — 0.146*** 0.149%** -0.007 -0.018** -0.009 one
Crs 0.139%**  0.036***  -0.082%**  -0.018**  -0.125%**  (.047*** one
Ocfps 0.140%*%*  0.039***  0.029%**  -0.048***  -0.103***  0.104***  0.096*** one
Crr 0.313***  Q.176***  0.298***  -0.382%**  _0.658***  -0.031***  0.143%**  (0.205%** one

Big4 -0.065%#%  -0.131***  -0.050%**  (.322%** 0.143%*%  .0,022%%* (. 117%** 0.004 -0.073**%*  one

Notes: * * * * * and * are significant at 1%, 5% and 10% levels, respectively.
Source: The variables selected in the article were obtained by correlation test.

4.3 Regression analysis results

Table 4-3 shows that the regression analysis coefficient of model 1 company performance and R&D investment is
0.0719, which is very significant and confirms the hypothesis of hypothesis 1. The coefficient of regression analysis
between company performance and management shareholding is 0.0142, which confirms the hypothesis of hypothe-
sis 2. In Table 4-3, under Model 3, the regression coefficient between management shareholding and company per-
formance is 0.0076, which is significant at the level of 5%. The regression coefficient of R&D investment and
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company performance is 0.0698, and the regression analysis coefficient of R&D investment and company perfor-
mance under the number of management shares is 0.0021, which confirms the hypothesis of hypothesis 3. The re-
search shows that there is a positive correlation between R&D investment and management shareholding, and R&D
investment is also positively correlated with company value, and R&D investment can enhance the positive correla-
tion between management shareholding and company value, which has an intermediary effect on them.

Table 4-3. Regression Analysis Results

Model 1 Model 2 Model 3
Tobin Tobin Tobin
glecg 0.0142%*** 0.0076**
(3.8292) (1.9831)
rd 0.0719%** 0.0698%**
(25.9749) (24.1240)
glccgrd 0.0021**
(2.2408)
Size -0.5200%** -0.5404%** -0.5205%**
(-44.1144) (-44.8989) (-43.7973)
lev -0.8159%*x* -0.9354%*x* -0.8043%x**
(-9.4131) (-10.5443) (-9.2187)
Growth 0.8834%** 0.8538%** 0.8769%**
(23.0919) (21.6954) (22.6906)
Crs 1.7559%** 1.5724%%* 1.7526%**
(22.7170) (20.0440) (22.6645)
Ocfps 0.0729%** 0.0660%** 0.0736%**
(7.6870) (6.8378) (7.7602)
Crr 0.0466%** 0.0658%** 0.0462%**
(9.8914) (13.8750) (9.7972)
Big4 0.5082%*%* 0.5795%** 0.5132%**
(8.8812) (9.9365) (8.9554)
r2_a 0.4385 0.4175 0.4386
F 395.4205 363.0090 374.3352

Notes: * * * * * and * are significant at 1%, 5% and 10% levels, respectively.
Source: Calculated according to the above three hypothetical models.

4.4 Robustness test

The R&D investment in Model 1 lags by one period, the enterprise value in Model 3 lags by one period, and the
management shareholding and R&D investment in Model 3 lag behind by one period, as shown in Table 4-4. It can
be seen that the coefficients of L.Tobin and L.rd are 0.0667 and significant at the level of 1% under the lag of Model
1. The coefficients of L.Tobin and L.rd and L.glccg are 0.0647 and 0.0136, respectively, under the lag of Model 3,
and both are significant at the level of 1%, and the coefficients of L.Tobin and L.glccgrd are 0.0012, indicating that
the lag is one period.
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Table 4-4. Robustness Test 1

Model 1 Model 3 Model 1 lag Model 3 lag Model 3 lag
Tobin Tobin L.Tobin L.Tobin L.Tobin
glecg 0.0076** 0.0226%**
(1.9831) (5.4003)
rd 0.0719%** 0.0698*** 0.0656%**
(25.9749) (24.1240) (20.9205)
glecg 0.0076** 0.0226%**
(1.9831) (5.4003)
glecgrd 0.0021** 0.0034***
(2.2408) (3.3264)
L.rd 0.0667*** 0.0647***
(22.3852) (20.4084)
L.glccg 0.0136%***
(3.2443)
L.glccgrd 0.0012
(1.1162)
Size -0.5200%** -0.5205%** -0.4642%%* -0.5139%%** -0.4613%%*
(-44.1144) (-43.7973) (-37.0281) (-39.8106) (-36.4651)
lev -0.8159*** -0.8043*** -0.9111*** -0.9389*** -0.8852%**
(-9.4131) (-9.2187) (-9.9255) (-9.9484) (-9.6038)
Growth 0.8834*** 0.8769%** 0.7180%** 0.8074%** 0.7040%**
(23.0919) (22.6906) (17.5563) (19.2284) (17.0992)
Crs 1.7559%** 1.7526%** 1.6732%*%* 1.9029*** 1.6692%**
(22.7170) (22.6645) (20.2109) (22.4978) (20.1667)
Ocfps 0.0729%** 0.0736%** 0.1127%** 0.1834%** 0.1137%**
(7.6870) (7.7602) (7.7434) (12.3226) (7.8158)
Crr 0.0466%** 0.0462%** 0.043 1*** 0.0356%** 0.0429%**
(9.8914) (9.7972) (7.9086) (6.3624) (7.8781)
Big4 0.5082%** 0.5132%** 0.4292%** 0.4013%** 0.4397%**
(8.8812) (8.9554) (7.0411) (6.4278) (7.2045)
r2_a 0.4385 0.4386 0.4056 0.4605 0.4060
F 395.4205 374.3352 283.6788 334.9973 268.3738

Notes: * * * * * and * are significant at 1%, 5% and 10% levels, respectively.
Source: Model I, calculated by three variables lag of the model.

5. Research conclusions and policy recommendations
5.1 Research conclusions

This paper studies the relationship among management sharecholding, R&D investment, and enterprise value in
manufacturing enterprises. It draws the following conclusions: the interests of management and shareholders con-
verge by implementing equity incentives for management. The management under this mechanism will take the long-
term development of enterprises into consideration when making business decisions and will take the initiative to
enhance the comprehensive strength of enterprises and promote the growth of enterprise value; R&D investment has
an intermediary effect and lag on management shareholding and enterprise value. By strengthening R&D investment
and enhancing R&D ability, enterprises can develop products that meet market demand better, improve production
line structure, make production efficiency faster, enhance their comprehensive strength, and increase their enterprise
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value.
5.2 Policy recommendations

Enterprises should pay attention to improving the ability of science and technology innovation and increase invest-
ment in research and development. Combined with the research results, the following suggestions are put forward:
attach importance to science and technology innovation ability and increase investment in R&D. Once R&D is suc-
cessful, its results can often bring benefits and income to enterprises. Enterprises should focus on the future and
actively increase investment in research and development. In addition, the government should also formulate policies
to encourage and support enterprises to actively carry out R&D activities so as to enhance the enthusiasm of enter-
prises to carry out R&D independently. In order to implement the management stock ownership incentive and im-
prove the enterprise incentive system, the enterprise itself should formulate appropriate incentive policies. Through
the implementation of stock ownership incentives to the management, it can promote the enterprise value and provide
the source power for economic growth.
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