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Abstract
This paper focuses on the impact of environmental uncertainty on investment
efficiency, taking into account the effect of executive equity incentives on inefficient investments in opportunity investment set. Using the empirical data
of listed companies, the study found that environmental uncertainty will increase investment efficiency and reduce over-investment level. Executive equity incentive will reduce the over-investment level and promote the lack of
investment.
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1. Introduction
Company investment is the project that company realizes the net present value,
in order to obtain the future cash flow. But the existence of agency problems,
will lead to inefficient investment in the company [1] [2]. Some domestic literatures, such as Xin [3] found when the remuneration contract was not enough to
make up for managerial work, the company manager would make up for the
lack of pay through excessive investment. Zhang and Zhu [4] have also come to
similar conclusions. Government intervention can also lead to inefficient investment [5]; Zhang and Wang [6] argue that government control has led to the
use of free cash flow by state-owned enterprises and over-investment. Huang
and Li [7] have also come to similar conclusions.
Recently, some literatures began to realize that the uncertainty will also affect
the company’s inefficient investment. Shen Huihui et al. [8] studied the impact
of environmental uncertainty on inefficient investment. Xu et al. [9] studied the
impact of political uncertainty on private enterprise investment. However, these
studies are concerned about the external uncertainty of the company’s investDOI: 10.4236/ojbm.2017.53038 July 7, 2017
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ment efficiency, without considering the role of executive holdings on investment efficiency. In practice, in the presence of investment opportunities set, executives may increase their holdings, may also reduce the equity, which may affect the company’s investment efficiency. Although Xu studied the impact of
uncertainty on corporate investment from the perspective of equity incentive,
arguing that equity incentive improves investment efficiency, it does not take
into account the investment opportunities set factors; executives holdings are
actually related to investment opportunities(it is meaningful to consider whether
executive holdings affect investment efficiency in the investment opportunity
set).

2. Theoretical Review
The agency problem caused by separation of ownership and control will make
the company’s management to maximize their own interests to replace the
maximization of corporate value [1]. Inefficient investment is one of the forms
of agency conflict, the management will accept the negative net present value
project and continue to implement the project to build their own business empire when the company investment in a loss. Institutional environment can also
affect the company’s behavior [10], it will lead to the company’s inefficient investment. Shleifer and Vishny [2] argue that government officials also have their
own political goals. In order to obtain votes, they will use their own power to intervene in the operation of the business and increase the employment opportunities to please the voters through excessive investment.
Uncertainty also has an impact on the company’s inefficient investment. In
the company’s investment decision-making, the NPV of the investment project
needs to consider various parameters such as project cycle, discount rate, future
cash inflow, etc. The uncertainty of the macro environment undermines the
ability of executives to predict the firm-specific information [11], which leads to
the difficulty of executives in estimating these parameters, will influence executive decision making, so that executives can not effectively identify investment
opportunities and become more cautious in making investment decisions [13].
On the other hand, environmental uncertainty can also affect corporate finance.
Environmental uncertainty may lead to uncertainty about the future cash flow of
the company, which is an important source of corporate finance and an important factor in the company’s investment. Environmental uncertainty can also affect the risk perception of creditors, creditors may require more risk exposure
compensation, which will increase the company’s financing capital costs and
lead to the formation of financing constraints; creditors may also consider the
environmental uncertainty, reducing the amount of loans and forming financing
constraint. So the financial constraints caused by environmental uncertainty lead
to a possible under-investment in the company [14], and may also inhibit overinvestment.
Executive holdings as a governance mechanism can mitigate agency problems
[1]. Due to agency issues, corporate executives may abuse free cash flow, result451
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ing in over-investment. On the other hand, because of the investment in new
projects, executives need new knowledge to manage the project, which increases
the cost of executives. Executives may prefer to enjoying a quiet life and abandon
the project.

3. Research Design
3.1. Sample Selection
In order to verify the hypothesis of the article and avoid the influence of the new
accounting standards, this paper makes an empirical analysis using the data of
listed companies in Shanghai and Shenzhen from 2007 to 2013. After obtaining
all the listed company data in the CSMAR database, perform the following
screening procedures: A. excluding listed companies with incomplete information from 2007 to 2013. B. excluding a year or years ST, PT listed companies. C.
remove the companies with abnormal indicators. D. Excluding companies that
issue B shares at the same time. Since it is necessary to measure the cash flow
uncertainty, it needs to calculate the standard deviation of the company’s first
five years of data, so the final sample data is 3667 samples from 2011 to 2013.

3.2. Measure Inefficient Investment
Richardson’s expected investment model is generally used to measure the inefficient investment, such as the previous Xin et al. [3], Zhang and Wang [5], which
used this model to measure inefficient investment. The paper also uses this
model to calculate the level of inefficiency investment. According to Richardson’s expected investment model, the company’s investment can be divided into
two parts, one is the expected level of investment and the other is the level of
unintended investment. The expected investment level is calculated as follows.
invest i ,t =
α 0 + α1grow i ,t −1 + α 2 levi ,t −1 + α 3cashhld i ,t −1 + α 4 agei ,t −1 + α 5sizei ,t −1
+ α 6 return i ,t −1 + α 2invest i ,t −1 + α 3 ∑ year + α 4 ∑ ind + ε i ,t

(1)

invest i ,t is the level of investment that year, levi ,t−1 is the proportion of the

previous year, grow i ,t−1 is the previous year’s investment opportunities, agei ,t−1
is the previous year’s company listed age, cashhld i ,t−1 is the previous year’s cash
holdings, sizei ,t−1 is the size of the company last year, return i ,t−1 is the company’s stock returns last year, invest i ,t−1 is the previous year’s investment level,
year is the annual effect, ind is the industry effect. When the actual invest-

ment level is subtracted from the expected level of investment, the residual of the
model (1) is an inefficient investment. Some studies, such as Zhang and Wang
[5], a negative portion of the residual ε i ,t is expressed as under-investment, the
residual positive part of ε i ,t is expressed as over-investment. This approach
does not take into account the problem of moderate investment, we will remove
the upper 5% quantile of the parts with the negative residual, remaining residual
sample as a lack of investment; Similarly, we will remove the next 5% quantile of
the parts with the positive residual, remaining residual sample as an over-investment.
452
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3.3. Define Equity Incentive
Jensen [1] have pointed out that executive holdings can improve the level of
synergies between executives and shareholders, reducing the behavior of executives seeking self-interest. Specific to the company’s investment behavior, it may
reduce the company executives inefficient investment behavior. However, Baum
and Ozkan [11] pointed out that executive holdings are related to the company’s
future growth opportunities, and further argue that executive holdings are related to the company’s Investment Opportunity Set.

OWN =
β 0 + β1Ln ( S) + β 2  Ln ( S)  + β3 K S + β 4 ( K S) + β5 Y S
2

2

+ β 6SIGMA + β 7 A TA + β8 INV TA + β9 MB + β10 LEV

(2)

+ β11 ∑ IND + β12 ∑ YEAR + π
OWN is executive holding, S is operating income, K is total fixed assets, Y is
operating profit plus depreciation, SIGMA is the annual standard deviation of
stock return, A is sales cost, INV is total investment expenditure, IND is Industry dummy variable, YEAR is the annual dummy variable, π is the residual term.
Model (2) is actually to do regression analysis of executive holding through a
number of factors, obtaining expected number of executive holding. The residual π of regression analysis is the number of executive holding after we control
the opportunity investment set, which we use Man to express. Nominally, it is
the expected level of holdings; in fact, it is the proportion of spontaneous holdings that take into account the investment opportunities.

3.4. Model Test
φ1 + φ2 Jeu + φ3 Man + φ4 Contl + φ5Turn + φ6 Agency
Uninv =
+ φ7Size + φ8 ∑ year + φ9 ∑ ind + λ

(3)

In the model (2), Uninv is inefficient investment, Jeu is the environmental
uncertainty, Man is the executive holdings considering the investment opportunity, Contl is the final control person type, Agency is the agency cost, Turn is
asset turnover rate, Size is Company Size. Please see Table 1.

4. Empirical Analysis
(1) Determine the level of inefficient investment
Using the Richardson model, we can estimate the level of inefficient investment. Table 2 is the regression results for model (1). Among them, column (1)
is the regression result using Tobin q as the investment opportunity, and the
coefficients are significant except for the Tobin q coefficient. Column (2) is the
regression result using total asset growth rate as the investment opportunity, and
the coefficients are all significant. This is similar to result of Xin et al. [3], Zhang
and Wang [5]. This shows that Tobin q said the company’s investment opportunities are not very accurate, indicating that applicability of Tobin q in China is
weak.
Table 3 is a descriptive statistic of variables. In order to facilitate the compar453
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Table 1. Definition and interpretation of variables.

Dependent
variable

Explanatory
variables

Variable
name

Variable interpretation

Uninv

Inefficient investment, the negative residuals calculated using the
Richardson [12] expected investment model, after removing the 5%
quantile is under-investment. The positive residuals calculated using the
Richardson [12] expected investment model, identified as
over-investment after excluding the 5% quantile

Jeu

Environmental uncertainty, the use of Shen Huihui et al. [8] calculation

Man
Contl

Control variable

Agency

Equity incentive, expressed by executive holdings of investment
opportunities
The ultimate control of human type, state-owned enterprises = 1,
private = 0
Agency costs, (management costs + sales costs)/main
business income that

Size

Company size, expressed as the natural logarithm of total assets

Turn

Operational capacity, expressed in terms of asset turnover

Table 2. Measurement of inefficient investment levels.

Constant
invest t −1

(1)

(2)

−0.095***
(−4.94)
0.416***
(47.84)

−0.069***
(−3.84)
0.402***
(42.10)
0.0146***
(3.66)

grow t −1
Qt −1
aget −1

sizet −1
levt −1
cashhld t −1
return t −1

0.002
(1.61)
−0.001***
(−5.61)
0.006***
(7.25)
−0.029***
(−6.21)
−0.029***
(−6.21)
0.006***
(4.06)

−0.001*
(−5.36)
0.005***
(6.48)
−0.034***
(−7.12)
0.037***
(5.26)
0.006***
(4.37)

IND

control

control

YEAR

control

control

R2-adjj

0.293

0.294

F

111.11***

111.53***

Note: ***, ** and *represent 1%, 5% and 10% significance levels.

ison of environmental uncertainty and the effect of executive equity incentive on
investment efficiency, we standardize the two variables of environmental uncertainty Jeu and executive equity incentive Man. As shown in Table 3. We can see
that the maximum investment efficiency of Uninv is 0.5941, which means that
the unexpected investment exceeds the amount of expected investment in total
assets is 59.41%; the minimum value is −0.2376, which means that the unexpected investment is lower than the amount of expected investment in total as
454
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Table 3. Descriptive statistics of variables.
Variable

Obs

Mean

Std. Dev.

Min

Max

Uninv

3667

−0.0004

0.0545

−0.2376

0.5941

Jeu

3667

1.2261

1.0776

0.0586

11.2025

Man

3667

−0.0160

0.0777

−0.1803

0.5683

Turn

3667

0.7928

0.6188

0.0159

8.9242

Size

3667

21.9162

1.2743

18.1624

28.4052

Contl

3666

0.5551

0.4970

0.0000

1.0000

Agency

3667

0.1465

0.1165

0.0052

0.9327

sets accounted for 23.76%. Jeu is environmental uncertainty, we can see its
maximum value of 11.2025, means that some companies face high environmental uncertainty; the minimum value is 0.0586, means that some companies face
the degree of environmental uncertainty is very weak . In other variables, the
standard deviation of the firm size is 1.2743, indicating that the difference between the size of the company is relatively large. Similarly, the standard deviation of environmental uncertainty is 1.0776, indicating that the environmental
uncertainty between the company is quite different.
Table 4 is the regression results. We can see some regression coefficients of
environmental uncertainty are significant and some are not significant. The significant coefficients all belong to the over-investment regression part. The significance level of Jeu regression coefficient is 2 stars, the regression coefficient is
−0.003 or so, indicating that the environmental uncertainty increase each 1%,the
degree of investment decline by 0.3%. In the under-investment part, the regression coefficient of environmental uncertainty is not significant, and the regression coefficient is about −0.0002, which indicates that environmental uncertainty
has no effect on investment. Executive equity incentive Man’s regression coefficient is significant, in the under-investment part, the significance level of executive equity incentive is 3 stars; in the over-investment part, the significance level
of executive equity incentive is1 star. Executive equity incentive Man’s regression coefficient in the under-investment part is −0.0017, means that the proportion of executives holdings increase each 1%, under-investment will increase
0.17%; executive equity incentive Man’s return coefficient in the over-investment part is −0.0026 or so, means that the proportion of executives holdings increase each 1%, the over-investment will reduce 0.26%. In the regression (3) and
regression (6), we put the environmental uncertainty and the executive equity
incentive into the regression at the same time, which is used to compare the difference in the influence on the investment efficiency between the environmental
uncertainty and executive holding incentive. We can see from the regression (3)
that the environmental uncertainty of under-investment is not significant. the
two variables in the over-investment part of regression (6) are significant. We
can see from regression coefficient, the regression coefficient of the environmental uncertainty is greater, which means that the effect of environmental un455

H. H. Zhang
Table 4. Environmental uncertainty, equity incentives and investment efficiency.
underinvestment

underinvestment

underinvestment

Overinvestment

Overinvestment

Overinvestment

(1)

(2)

(3)

(4)

(5)

(6)

Con

−0.06315***
(−6.43)

−0.0677***
(−6.79)

−0.0663***
(−6.74)

0.1093***
(3.53)

0.0984***
(3.19)

0.1012***
(3.28)

Jeu

−0.0002
(−0.49)

−0.0004
(−0.70)

−0.0031**
(−1.99)

Man

−0.0017***
(−3.23)

−0.0017***
(−3.27)

−0.0034**
(−2.04)
−0.0026*
(−1.66)

−0.0027*
(−1.66)

Contl

0.0032***
(2.89)

0.0024**
(2.17)

0.0024**
(2.12)

−0.0106***
(−3.23)

−0.0115***
(−3.41)

−0.0118***
(−3.50)

Agency

0.0010
(0.21)

0.0016
(0.34)

0.0015
(0.31)

−0.0349**
(−2.39)

−0.0341**
(−2.32)

−0.0336**
(−2.30)

Turn

−0.0010
(−1.19)

−0.0009
(−1.01)

−0.0009
(−1.10)

−0.0019
(−0.68)

−0.0013
(−0.49)

−0.0018
(−0.66)

Size

0.0015***
(3.47)

0.0017***
(3.86)

0.0017***
(3.83)

−0.0021
(−1.54)

−0.0018
(−1.31)

−0.0019
(−1.39)

Year

Yes

Yes

Yes

Yes

Yes

Yes

Ind

Yes

Yes

Yes

Yes

Yes

Yes

Ad-r2

0.0121

0.0165

0.0163

0.0120

0.0110

0.0133

F

6.57***

8.64***

7.28***

4.37***

4.08***

4.10***

N

2281

2281

2281

1385

1385

1385

Note: ***, ** and * represent 1%, 5% and 10% significance levels.

certainty on the excessive investment is greater than the equity incentive.
In the control variable, the regression coefficient of the final control person
type Contl is significant. In the under-investment part, the regression coefficient
is positive, which indicates that the state-owned enterprises’ under-investment
level is less than the private enterprises. The agency cost Agency’s regression
coefficient is not significant in under-investment, which is significant in overinvestment, indicating that agency costs will reduce the over-investment level.
Turnover of assets Turn is not significant in under-investment and over-investment, indicating that asset turnover has no effect on investment efficiency.
The size of the firm Size is significant in under-investment and is not significant
in over-investment, indicating that asset size has an impact on under-investment.

5. Conclusion and Revelation
This study found that environmental uncertainty will affect the efficiency of investment; environmental uncertainty will reduce the excessive investment, confirming the Shen [8] conclusions. The executive holdings that take into account
the investment opportunities set will not only reduce the over-investment, but
also lead to under-investment, suggesting that equity incentives will lead executives prefer a quiet life, confirming Bertrand and Mullainathan (2003). At the
same time there are environmental uncertainty and equity incentives; environ456
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mental uncertainty can inhibit excessive investment greater, which shows that
uncertainty is sometimes a good thing; it can inhibit over-investment. The results of this paper show that environmental uncertainty can inhibit over-investment, so increasing environmental uncertainty can improve investment efficiency. Reasoning to reality, the free competition of the industry environment is
more uncertain, monopoly industry environment, low uncertainty. Therefore, to
increase market competition, break the monopoly is one way to improve the efficiency of the company. At the same time, we should also pay attention to the
duality of executive holdings. For over-invested companies, the grant of equity
will help to improve the efficiency of investment. For under-invested companies,
the equity will not have a positive effect. At this time other incentives, such as
cash compensation incentives, job promotion incentives and so on should be
considered.
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