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Using the data of A-share listed companies in Shanghai and Shenzhen stock exchanges from 2008 to
2017, this paper empirically tests the moderating role of ownership structure between financing
constraints and inefficient investment. The study found that rational use of the moderating effect of
ownership structure is of great significance to improve the investment efficiency of enterprises. When
there are financing constraints, managerial ownership is more sensitive to the improvement of
inefficient investment. The concentration of equity strengthens the sensitivity of insufficient investment
caused by financing constraints, intensifies the degree of insufficient investment of enterprises, and
the state-owned holding enterprises are more affected. On this basis, the paper puts forward relevant
policy suggestions to improve the inefficient investment of enterprises.
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INTRODUCTION

As the driving force for the growth and development of
enterprises and the source of future cash flow growth,
investment is one of the important decisions faced by all
enterprises. Under the condition of perfect market,
enterprises are easy to realize the optimal investment.
However, due to the existence of asymmetric information
and principal-agent problems there will be financing
constraints and inefficient investment problems in the
business process. At present, most studies on the
relationship  between financing constraints and
investment efficiency conclude that financing constraints
have a "double-edged sword" effect, which can not only
slow down over investment, but also aggravate under
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investment. So, are there other factors that play a
moderating role between financing constraints and
investment efficiency? Based on this, this paper uses the
data of A-share listed companies in Shanghai and
Shenzhen stock exchanges to empirically test the
moderating effect of ownership structure on financing
constraints and inefficient investment.

RELATED LITERATURE AND CONTRIBUTIONS

Information asymmetry will lead to financing constraints,
and financing constraints will have an impact on
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investment efficiency (Brown et al., 2009). Most studies
show that financing constraints can slow down over
investment and promote investment efficiency, but at the
same time, it will also aggravate the lack of investment
and bring about inefficient investment. Enterprises with
different property rights make use of their financing
advantages and have different effects on investment
efficiency. Private enterprises make use of their financing
advantages to alleviate the lack of investment, while
state-owned enterprises are more likely to make use of
their financing advantages for over investment (Liu et al.,
2014). Moreover, the introduction of local government
industrial policies will also aggravate the degree of
financing constraints of Listed Companies in the
jurisdiction and reduce the investment efficiency of
enterprises (Xinmin et al., 2017).

Ownership structure is the cornerstone of corporate
governance, which not only determines the organizational
form of the enterprise, but also affects the investment
efficiency of the enterprise through a certain mechanism.
The concentration of ownership produces the supervision
function of managers, reduces the agency cost and
improves the efficiency of investment decision-making.
However, the absolute ownership concentration of "one
share dominating" is more likely to breed the behavior of
large shareholders infringing on the interests of small and
medium shareholders and external investors, resulting in
inefficient investment. Jianhui and Yunyun (2010) found
that the increase of the shareholding ratio of the largest
shareholder and institutional investors improved the
investment efficiency, while the increase of the
shareholding ratio of the top five shareholders reduced
the investment efficiency (Yang and Zhang, 2017). Equity
balance has a positive moderating effect on the
relationship between separation of ownership and over
investment, and a negative moderating effect on the
relationship between pyramid level and under investment
(Liang et al., 2021).

Ownership structure affects the efficiency of
investment. The problem of over investment is serious in
companies that lack equity checks and balances and
companies that have inconsistent direct control and
actual control rights. Executive shareholding is conducive
to reducing over investment (Zhong, 2011). For growing
enterprises, managerial ownership and ownership
structure significantly aggravate the problem of over
investment; for mature enterprises, managerial ownership
will aggravate the problem of under investment (Xie and
Wang, 2017). The introduction of non-state-owned
shareholders in state-owned enterprises can strengthen
the supervision of state-owned enterprises and improve
the inefficient investment behavior of state-owned
enterprises. In the appointment of senior members, non-
state-owned shareholders can significantly inhibit the
inefficient investment of state-owned enterprises (Sun et
al., 2019). Research by Liu (2020) shows that debt
financing can restrain the inefficient investment

behavior of private enterprises, while the restraining
effect on state-owned enterprises is relatively weak,
which is more prone to inefficient investment (Liu, 2020).

Through literature review, it is not difficult to find that
the existing studies generally use the intermediary
variable of financing constraints to test the direct effect of
financing constraints on the investment efficiency of
enterprises, and on the basis of further subdivision of the
nature of property rights, explore the investment
efficiency of state-owned and non-state-owned
enterprises with financing constraints. Are there other
factors that play a moderating role between financing
constraints and investment efficiency? Existing studies
have shown that different equity structure arrangements
will produce different investment efficiency (Yu et al.,
2020). Following this research idea, this paper further
explores the regulatory role of equity structure on
financing constraints and inefficient investment, and
provides theoretical basis and practical path for
enterprises to improve investment efficiency.

THEORETICAL ANALYSIS AND HYPOTHESES

Under the perfect market conditions, enterprises will
always get the investment funds through certain financing
channels, that is, there are no financing constraints. In
this case, there will be no problem of maximizing the
return of investment according to the principal-agent
efficiency. However, due to the existence of principal-
agent relationship, on the one hand, in order to realize
their own interests or avoid risks, managers may give up
projects with positive net present value, resulting in
underinvestment; on the other hand, managers prefer the
construction of personal Empire, and may invest in
projects with negative net present value, resulting in over
investment. Information asymmetry will lead to financing
constraints, increase the difficulty of obtaining funds, and
further aggravate inefficient investment. Due to the
special institutional background of state-owned holding
enterprises, compared with non-state-owned holding
enterprises, they have wider financing channels and
easier access to investment funds, so they are less
affected by financing constraints. Based on the above
theories, the study proposes the following hypotheses.

Hypothesis 1

Financing constraints not only aggravate the
underinvestment of enterprises, but also alleviate the
over investment behavior. Compared with the state-
owned holding enterprises, the investment efficiency of
non-state-owned holding enterprises is more sensitive to
the impact of financing constraints. Management
shareholding can reduce agency costs, promote the
convergence of management's own interests and



shareholders' interests, and then reduce the risk of
investment decision-making and financing costs. The
higher the proportion of shares held by the management,
the more efforts they make in investment decision-
making, the higher the scientific level of decision-making
and the stronger the ability to avoid risks. Through the
positive signals to external investors, it helps to reduce
investors' assessment of enterprise risk and uncertainty,
reduce the financing constraints faced by enterprises
(Gang, 2016), and improve investment efficiency. As the
state-owned shares are "dominated by one share", the
managers of enterprises are appointed by the competent
government departments to manage the business
activities of the enterprises on their behalf. Appropriately
increasing the proportion of shares can encourage the
management to make efforts to improve the investment
efficiency. Based on the above analysis, we propose the
following hypotheses.

Hypothesis 2

When there are financing constraints, managerial
ownership will improve investment efficiency and reduce
over investment and under investment. Compared with
non-state-owned holding enterprises, state-owned holding
enterprises have more influence on inefficient investment.
The relatively centralized ownership structure can
effectively restrict the management power of the
enterprise. With the increase of ownership concentration,
the possibility of large shareholders cashing out by selling
shares becomes smaller. For the sake of long-term
private benefits, the major shareholders will have to
supervise the managers more rationally to improve the
investment efficiency. Due to the natural financing
advantages of state-owned holding enterprises and the
"dominance of one share" of state-owned shares, it is not
feasible to restrain inefficient investment by increasing
the ownership concentration. Based on the above
analysis, we propose the following hypotheses.

Hypothesis 3

When there are financing constraints, equity concentration
has a certain role in promoting investment efficiency. With
the increase of ownership concentration, compared with
non-state-owned holding enterprises, state-owned holding
enterprises aggravate the degree of
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Data source description

This paper selects A-share listed companies in Shanghai and
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insufficient investment.

RESEARCH DESIGN
Variable description
Explained variable

Inefficient investment refers to the behavior that the enterprise's
actual investment expenditure is inconsistent with the optimal
investment level, mainly in the form of over investment and under
investment. That is, when the enterprise has sufficient resources,
the managers will invest the company's resources in the projects
with negative NPV or abandon the projects with positive NPV. In
this paper, we use Richardson residual model to measure the
inefficient investment variables, judge the situation of over
investment and under investment according to the residual term of
the model, and use | € | to express the degree of over investment
and under investment.

Explanatory variables and moderating variables

Relevant studies show that there is a decreasing relationship
between the external financing cost and the interest coverage ratio.
The higher the interest protection ratio is, the stronger the
enterprise's profitability and payment ability are, and the more
guaranteed the creditor's repayment of principal and interest is.
From the perspective of capital security, investors are more willing
to choose such enterprises, so they are subject to lower financing
constraints. This paper selects the interest cover ratio as an
alternative variable to measure the external financing constraints of
enterprises. In order to verify the effect of financing constraints on
the ownership structure in the process of non-efficiency, this paper
introduces the adjustment variables of ownership structure, and
uses the management shareholding ratio and Herfindahl index as
the proxy variables of ownership structure.

Control variables

There are many factors that affect the inefficient investment of
enterprises. Based on previous studies (Yu et al., 2017), this paper
selects asset liability ratio, return on net assets, growth opportunities
and enterprise size as control variables. Year and industry are
controlled by dummy variables. The symbols and definitions of
variables are shown in Table 1.

In order to test hypotheses 1, 2 and 3, we establish a basic
model(1) to study the relationship between financing constraints
and inefficient investment. On this basis, the cross multiplication
terms of financing constraints with management shareholding and
ownership concentration are added to investigate the moderating
effect of the above factors on financing constraints and inefficient
investment, so that, model(2) and (3) are established.

D
(2
(3

Shenzhen stock exchanges from 2008 to 2017 as the original
samples, and processes the original samples as follows: (1) remove
the financial sector enterprises and ST enterprises in the sample
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Table 1. Variable descriptions.

Variable type Name Symbol Definition
. Overinvestment X Richardson model residual value x 10000
Explained . . .
variable Underinvestment 7 Richardson model residual negative absolute value x
10000
\If:ﬁ;abr;:tory Financing constraints c interest cover ratio EBIT / interest expense
. Management shareholding Vi includes the sharehplding ratio o_f the board of directors,
Moderating the board of supervisors and senior executives
variable . . The sum of the square of the shareholding ratio of the
Ownership concentration Y2 )
top five shareholders
Asset liability ratio Y3 total liabilities / total assets
Return on equity Ya net profit / average total assets
Control variable Growth .oppc.thunities Y5 rever?ue growth rate
Enterprise size Y6 logarithm of total assets book value
Year Year dummy variable
Industry Ind dummy variable
Table 2. Descriptive statistics.
Variable N Maximum Minimum Mean Standard deviation
X 2225 77990.98 2.08 703.53 965.45
z 4132 11443.92 1.21 401.93 276.10
c 6357 1997.36 -12023.27 2096.77 6740.70
Y1 6357 0.01 0.00 0.00 0.00
Y2 6357 0.61 0.01 0.17 0.12
y3 6357 1.05 0.08 0.49 0.19
Y4 6357 0.27 -0.28 0.04 0.06
s 6357 6.42 -0.66 0.17 0.47
Ve 6357 26.27 19.36 22.12 1.23

period; (2) delete the samples with missing data; (3) winsorize the
samples by 1% to reduce the impact of outliers on the regression
results. After screening, a total of 6357 valid observations were
obtained, and all the data were from the wind database.

Descriptive statistics

Table 2 shows the statistics of the main variables. In the sample
period, there are 2225 enterprises with over investment, 4132
enterprises with under investment, and more than 64% of the
enterprises have under investment. Compared with the sample of
underinvested enterprises, the phenomenon of over investment is
more obvious in over invested enterprises. The average value of
financing constraints is 2096.77, and the standard deviation is as
high as 6740.70, which indicates that financing constraints are
widespread, and there are great differences among different sample
enterprises, which is suitable for the analysis of the impact of
financing constraints on inefficient investment. Other variables are
basically consistent with the operation of normal health companies.

ANALYSIS OF EMPIRICAL RESULTS

In order to eliminate the influence of multicollinearity

among variables on the estimation results, before
regression analysis, the correlation coefficient test of
variables is carried out, and it is found that the correlation
between variables is small. In addition, we also use the
variance expansion factor method to diagnose the
collinearity of independent variables. The test results
show that the tolerance of each variable is greater than
0.25, and the variance expansion factor VIF is less than
4. The collinearity problem between variables is not
serious, which is suitable for regression analysis model.

The impact of financing constraints on inefficient
investment

Use model (1) to investigate the impact of financing
constraints on inefficient investment. The regression
results are shown in Table 3. From the regression results,
both over investment and under investment samples
passed the significance test. At the level of 1%, the
coefficient of financing constraint(c) has a significant
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Table 3. Impact of financing constraints on inefficient investment.

Variable z

c -0.0031 *** (-3.58) 0.0025 *** (3.55)
¥ 419.4518 *** (4.51) 2.1073 (0.11)

ya 2092.6396 *** (5.57)  -291.5367 *** (-4.22)
¥s 119.2994 *** (3.42) 18.1811 (1.29)

Yo -32.2979 ** (-2.05) -68.8017 *** (-20.58)
Adjusted R® 0.146 0.185

F statistic 21.751 17.532

N 2225 4132

The T value of regression coefficient is in brackets.* ,** and *** Significant at 90, 95,

and 99% levels.

Table 4. Impact of financing constraints on inefficient investment of enterprises with different property rights.

. X Z
variable State holding (1) _ non state holding (2) _ State holding (1) _ non state holding (2)
c -0.0017 ** (-2.05) -0.0078 ** (-2.33) 0.0019 ** (2.09) 0.0028 ** (3.12)
va 2512733 % (L.71)  566.9662 ** (2.82)  -36.0208 (-1.11) 42.0938 (1.25)
va 1711.0404 ** (3.10)  2061.6659 *** (2.64)  -343.7651 ** (-2.71)  -271.9212 ** (-2.19)
v 160.9822 ** (3.75) 817733 ** (2.14) 39.4577 (1.56) -1.0614 (-0.06)
v -16.9079 (-0.83) -31.0638 (-0.93)  -53.4771 % (-11.35) -81.8955 ** (-12.77)
Adjusted R? 0.119 0.101 0.158 0.166
F statistic 19.254 16.221 23,638 20.482
N 1183 1042 2218 1914

The T value of regression coefficient is in brackets. * ,** and *** Significant at 90, 95, and 99% levels.

negative effect on x and a significant positive effect on z,
which indicates that financing constraint has a significant
inhibitory effect on alleviating over investment, and at the
same time, it also intensifies the underinvestment
behavior of enterprises, which is consistent with the
inference of Hypothesis 1. State owned holding
enterprises have always played a special role in China's
economic activities, which are different from non-state-
owned holding enterprises in terms of resource
acquisition, policy support and financing constraints. On
the basis of Table 3, according to the nature of property
rights, the samples of over investment and under
investment are further divided into two categories and
four groups for regression. From the results of Table 4, no
matter x or z, the sensitivity of non-state-owned holding
enterprises to financing constraints is much higher than
that of state-owned holding enterprises, which indicates
that the financing channels of non-state-owned holding
enterprises are single and the security is not strong, and
their investment behavior is more strongly affected by
financing constraints (consistent with the inference of
Hypothesis1). There is a significant positive correlation
between asset liability ratio y; and x, but no significant
impact on z. the reason may be that enterprises raise
capital holdings through a large amount of debt, which is

more prone to over investment. Compared with state-
owned holding enterprises, the phenomenon of over
investment in non-state-owned holding enterprises is
more significant. Under the level of 1%, the return on
equity y, has a significant positive effect on x and a
significant negative effect on z. higher return on
investment makes the enterprise obtain higher return on
capital, and it is easier to stimulate the excessive
investment behavior of enterprise managers. Whether
state-owned or non-state-owned enterprises, growth
opportunity, ys, is significantly positively correlated with x,
while enterprise size yg is significantly negatively
correlated with z. With the continuous growth of
enterprises, there are more and more over investment,
but the expansion of enterprise scale is conducive to the
standardization of investment management, making
investment decisions more effective.

Moderating effect of ownership structure on
financing constraints and inefficient investment
Moderating role of managerial ownership

In order to test the moderating effect of ownership
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Table 5. Moderating effect of managerial ownership on financing constraints and inefficient investment.

. X z
Variable State holding (1) Non state holding (2) State holding (1) non state holding (2)
c -0.0020 ** (-2.10) -0.0080 ** (-2.35) 0.0019 ** (2.30) 0.0028 *** (3.13)
CXy1 4.2973 *** (3.81) -1.5982 (-0.19) -0.3656 *** (-6.67) 0.0008 ** (2.34)

Y3 248.5456 * (1.69) 564.5687 *** (2.81) -38.9632 (-1.19) 37.7177 (1.11)

Va4 1617.49 *** (3.22) 2030.07 *** (2.61) -387.03*** (-3.55) -260.08 ** (-2.35)
ys 161.0800 *** (3.75) 81.1267 ** (2.14) 39.4071 (1.54) -3.0015 (-0.18)

Y6 -17.3278 (-0.86) -29.8119 (-0.90) -55.1321 *** (-11.66) -80.2450 *** (-12.78)
Adjusted R? 0.119 0.102 0.159 0.165

F statistic 17.802 13.221 25.457 19.526

N 1183 1042 2218 1914

The T value of regression coefficient is in brackets. * ,** and *** Significant at 90, 95, and 99% levels.

structure between financing constraints and inefficient
investment, we add the cross product term of financing
constraints and management Shareholding on the basis
of model (1). According to the regression results in Table
5, the moderating effect of managerial ownership on
financing constraints and inefficient investment is quite
different between state-owned and non-state-owned
enterprises. For the sample of state-owned holding
enterprises, the financing constraints ¢ and x are
significantly negative at the 5% level, while the interaction
coefficient (cxy,) is positive and highly significant at the
1% level. This shows that when there are financing
constraints, the management shareholding strengthens
the sensitivity of financing constraints to restrain over
investment, and promotes the state-owned holding
enterprises to further reduce over investment. In the
sample of non-state-owned enterprises, the moderating
effect of managerial ownership is not significant. On the
contrary, for the sample of non-state-owned holding
enterprises, the financing constraint ¢ is significantly
positive at the level of 1%, the coefficients of z and cxy;
are also significantly positive at the level of 5%, which
indicates that the management shareholding of non-
state-owned holding enterprises strengthens the
sensitivity of financing constraint leading to under-
investment and aggravates the underinvestment of non-
state-owned holding enterprises. The reason is that
management shareholding can reduce agency costs,
promote the convergence of private benefits of
management and shareholders' interests, and reduce
inefficient investment. However, in the face of severe
external financing constraints and personal performance
appraisal, the management of non-state-owned holding
enterprises may reduce investment expenditure,
aggravating the degree of underinvestment. However, the
managers of state-owned holding enterprises are mainly
appointed by government departments, and almost do
not hold the shares of the enterprises. Increasing their
shareholding ratio can encourage the managers to
improve the investment efficiency and slow down the

degree of over investment and under investment. So far,
the inference of Hypothesis 2 has been verified.

Moderating effect of ownership concentration

We use model (3) to examine the moderating effect of
equity concentration on financing constraints and
inefficient investment. From the regression results in
Table 6, the ownership concentration only shows a
significant positive correlation in the case of z, and does
not have a moderating effect on x, which is not
completely consistent with Hypothesis 3. Although the
relative concentration of equity can have a supervisory
and restrictive effect on managers, the excessive
concentration of equity will also lead to the interest
encroachment of major shareholders. When the capital is
short and the investment is insufficient, as the direct
stakeholders of the enterprise, the large shareholders will
not significantly reduce the over investment to improve
the investment efficiency, but further reduce the
investment scale and aggravate the degree of
underinvestment.

On the basis of further dividing the samples of state-
owned and non-state-owned enterprises, we find that the
moderating effect of equity concentration on financing
constraints and inefficient investment has not changed
(Table 7). Whether state-owned or non-state-owned
enterprises, ownership concentration have no moderating
effect on x, but have a significant positive moderating
effect on z. In the case of underinvestment, the cross
product coefficient (cxy,) is significantly positive at the
level of 1%. This shows that when there are financing
constraints, the concentration of equity strengthens the
sensitivity of insufficient investment caused by financing
constraints, and intensifies the degree of insufficient
investment. Compared with non-state-owned holding
enterprises, state-owned holding enterprises are more
affected. So far, the inference of Hypothesis 3 has been
partially verified.
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Table 6. Moderating effect of ownership concentration on financing constraints and inefficient investment.

Variable X

4

c -0.0031 *** (-3.58)

-0.0030 (-1.07)
cxy; -0.0004 (-0.07)

0.0025 *** (3.55) -0.0056 *** (-2.67)

0.0285 *** (3.91)

Vs 419.4518 *** (4.51)  419.2182 *** (4.50) 2.1073 (0.11) 4.8553(0.25)

Va 2092.6396 *** (5.57) 2090.3652 *** (5.50)  -291.5367 *** (-4.22)  -244.7152 *** (-3.50)
vs 119.2994 ** (3.42)  119.3120 *** (3.42) 18.1811 (1.29) 15.7906 (1.20)

Ve -32.2979 ** (-2.05)  -32.3966 ** (-2.04)  -68.8017 *** (-20.58)  -69.0216 ***(-20.57)
Adjusted R? 0.091 0.101 0.166 0.169

F statistic 18.652 14.125 25.684 17.181

N 1183 1042 2218 1914

The T value of regression coefficient is in brackets. * ,** and *** Significant at 90, 95, and 99% levels.

Table 7. Moderating effect of financing constraints on financing constraints and inefficient investment of enterprises

with different property rights.

. X z
Variable State holding (1) non state holding (2) State holding (1) non state holding (2)
c 0.0009 (0.23) -0.0130 *** (-3.08) -0.0072 ** (-2.41) -0.0038 (-1.48)
CXya2 -0.0068 (-0.81) 0.0201 (1.15) 0.0315 *** (3.11) 0.0261 *** (3.20)

Y3 237.7241* (1.72) 547.7968 *** (4.29) 9.3304 (0.33) 1.2386 (0.05)

\Z 1344.4536 *** (3.03)  2555.6565 *** (4.48) -254.4832 ** (-2.47) -232.4812**(-2.40)
s 178.9571 *** (3.98) 86.7696 ** (2.20) 21.7319 (1.07) 6.3182 (0.45)

Y6 -13.6593 (-0.67) 1.1591 (0.04) -62.6483 *** (-13.60)  -76.7012*** (-14.01)
Adjusted R? 0.126 0.950 0.172 0.169

F statistic 14.913 12.712 19.354 15.368

N 1183 1042 2218 1914

The T value of regression coefficient is in brackets. * ,** and *** Significant at 90, 95, and 99% levels.

Robustness checks

In order to enhance the reliability of research conclusions
and avoid the impact of single index measurement, in this
paper, KZ index method was used to reconstruct the
financing constraint variables. The regression equation is
established by using the net cash flow, Tobin Q value,
asset liability ratio, cash holdings and dividend payment
rate of sample enterprises, and the calculated financing
constraint variables are substituted into the original
model(1)(2)(3) for robustness test. The above research
conclusions remain unchanged.

DISCUSSION AND CONCLUSION

Based on the data of A-share listed companies in
Shanghai and Shenzhen stock exchanges from 2008 to
2017, this paper empirically tests the moderating role of
ownership structure between financing constraints and
inefficient investment. The results show that: financing
constraints have a "double-edged sword" effect, which

can not only restrain the over investment behavior of
enterprises, but also bring about the underinvestment of
enterprises. Moreover, financing constraints are more
sensitive to the impact of inefficient investment of non-
state-owned holding enterprises; when there are
financing constraints, managerial ownership is more
sensitive to the improvement of inefficient investment. On
the contrary, the concentration of equity strengthens the
sensitivity of insufficient investment caused by financing
constraints, and intensifies the degree of insufficient
investment. Compared with non-state-owned holding
enterprises, state-owned holding enterprises are more
affected.

The Enlightenment of this study is that it is of great
significance to improve the investment efficiency of
enterprises to make rational use of the regulatory role of
ownership structure. No matter what kind of property
rights enterprises, moderate decentralization of equity is
beneficial to reduce inefficient investment behavior and
improve the efficiency and effect of enterprise investment
decision-making. For the state-owned holding enterprises,
we should encourage the implementation of equity
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incentive plan and increase the proportion of shares held
by the management, so as to stimulate the managers to
strive to improve the efficiency of enterprise investment.
For non-state-owned holding enterprises, it is more
conducive to reduce inefficient investment behavior to
appropriately reduce the proportion of management
shareholding.
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