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ABSTRACT

In the era of knowledge economy, manufacturing enterprises are an important position for innovation activities
and affect the operation of the national economy. Therefore, it is of great practical significance to give full play
to the positive role of dual innovation ability of manufacturing enterprises. Based on dual theory, this paper
selected the Shanghai and Shenzhen A-share manufacturing enterprises of Chinese listed companies from 2015
to 2019 as research samples, and used Heckman two-stage model to study the effect of dual innovation
capability on the lag of enterprise performance. The results show that the dual innovation capability can have a
positive impact on enterprise performance. Based on the research results, effective countermeasures and

suggestions are also put forward.
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1. INTRODUCTION

Affected by the law of diminishing marginal
utility, the improvement of manufacturing
operation efficiency is under pressure. The
development of China's manufacturing industry
urgently needs to switch to an efficiency-driven
model of relying on factor quality improvement.
Standing at a new historical starting point and
facing the unprecedented changes in a century, it is
of great strategic significance to cultivate and
develop the innovative ability of manufacturing
enterprises. If the good momentum of
manufacturing industry during the 13th Five-Year
Plan period is to be maintained during the 14th
Five-Year Plan period, it is imperative to enhance
the technological innovation capability. Therefore,
for manufacturing enterprises, it is an important
part of the development to make them realize the
role of exploratory and exploitative two innovative
capabilities.

In the ability of independent innovation, dual
innovation theory has gradually become a research
hotspot in recent years. Scholars have confirmed
that exploratory innovation and exploitative
innovation will more or less affect corporate
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performance [1][2][3]. In view of this, the impact
of dual innovation capability on corporate
performance has also become a research hotspot,
and it can be specifically considered from the
following two points. First, improvement and
promotion can be carried out to form exploitative
innovation based on the existing knowledge system
and resource architecture, further improve the
efficiency of resource utilization, improve product
performance and effectively increase market
share[4][5]; Second, cross-domain technology
based on the existing innovation capabilities forms
the exploratory innovation. Under the catch-up of
technology, through the accumulation of
knowledge system, organizational structure re-
integration and application form a path jump and
further improve enterprise performance through
scale effects[6][7]. For the measurement of
innovation capability, most scholars measure the
technological innovation capability of enterprises
by the index of the number of patents[8][9].
However, based on the background of technological
diversification, patents cannot completely replace
innovation capability if they are not properly
classified, so at the current stage of rapid change,
Chinese enterprises urgently need to conduct in-
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depth analysis of this correlation. Therefore, it is
imperative to enrich the research on enterprise
innovation from the perspective of dual theory.

2. RESEARCH HYPOTHESES

Dual theory believes that enterprises need to
find a balance between two different capability
models in order to maximize their interests. But due
to the limitations of actual resources and conditions,
few enterprises can achieve a good balance between
them. Most of them are in a state of mutual restraint.
If companies want to gain a competitive edge, they
need to maintain a dynamic balance in their dual
innovation capabilities.

Exploratory innovation capability is a gathering
type of high-risk and high-revenue. It can help
enterprises to timely adjust products to better cope
with market changes through innovating different
types of products and services[10]. It can show the
adventurous spirit, flexible strategy and anti-risk
ability of a company in innovative activities. It is
the cornerstone for enterprises to discover new
opportunities and gain new advantages and
maintain their development potential in today's
competitive market. Therefore, although it has a
high risk in reality and even damages the enterprise,
its breakthrough and targeted advantages can make
the enterprise always maintain its vitality in the
rapidly changing market. Once successful, it will
increase the company's income significantly.
Therefore, the hypotheses are put forward:

e H1: Exploratory innovation capability has
significant positive impact on enterprise
performance.

Exploitative innovation capabilities tend to be
more robust and risk-averse. Therefore, the
emergence often makes enterprises more willing to
adopt the method of improving products and
services to win the competition, and then avoid the
technological innovation research with large
investment and high risk. The reason why it has
many advantages such as low cost and quick profit
is that enterprises can obtain higher operating
benefits through various low-risk activities in terms
of  existing  capabilities, equipment and
technology[11][12]. Research and development
(R&D) investments acts on all aspects of enterprise
innovation. By acquiring dual innovation
capabilities, enterprises can complete the R&D and
improvement of products and services, and increase
marginal profits and competition barriers to
improve operating profits[13]. Therefore, the
exploitative innovation capability requires more
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accumulation of similar knowledge, so as to further
develop and excavate the existing knowledge and
technology, and it can expand the existing market
depth and customer demand. It can improve the
existing operational efficiency or pursue a better
user experience to create a model that can better
meet the existing market demand[14]. So it has
certain significance for the improvement of
enterprise performance. Therefore, this paper
hypothesises that:

* H2: Exploitative innovation capability has
significant positive impact on enterprise
performance.

3. RESEARCH DESIGN

3.1 Data Sources

The subject of this study is the Shanghai and
Shenzhen A-share manufacturing enterprises of
Chinese listed companies, excluding ST companies
and companies listed in 2014. The data range are
from 2015 to 2019 (considering that performance
has a lagging effect [15][16], the company
performance is selected as 2016 to 2019, and other
variables are treated as 2015 to 2018 with one lag
period). A total of 1994 listed companies were
collected, with a total sample size of 7358. The data
are unbalanced panel data. There are three main
sources: the personal information of executives and
the financial data of listed companies come from
the Cathay Pacific database, human capital data of
listed companies are from wind database
(institutional side), and the patent data of listed
companies come from the Cnrds database of
China's research data service platform. In order to
prevent the impact of extreme values on the
analysis, the data are condensed at 0.1 level. The
data analysis is implemented through statal6.0.

3.2 Variable Definitions

3.2.1 Independent Variable

The independent variable is the company's dual
innovation  capability, namely  exploratory
innovation capability (EPLR) and exploitative
innovation capability (EPLI). Previous studies have
pointed out that patents mainly include invention
patents,  utility  patents and  appearance
patents[17][18][19]. The invention patents are
actually the external expression of EPLR, which
has a breakthrough for the higher technical
innovation requirements. Utility patents and
appearance patents are mostly improvements and
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perfections, so they are external expression of EPLI.

Therefore, this study measures EPLR by the
number of annual invention patent applications, and
measures EPLI by the annual number of utility
patents and appearance patents applications. On this
basis, in order to make the data smoother and
eliminate the heteroscedasticity existing in the data
itself, it is modified by logarithm. The paper
considers that many patents have zero number and
do not logarithm. So this paper adds a logarithm to
the number of applications.

3.2.2 Dependent Variable

The dependent variable is firm performance
(BP). This study divides BP into profitability,
shareholder profitability and growth capacity[20].
Profitability measured by net profit ratio on total
assets (ROA) and return on equity (ROE), Using
earnings per share (EPS) to measure shareholder
profitability, and growth capacity is measured using
net profit growth rate (RG) and net profit margin
(RI). Because it does not take into account the long-
term performance TOBIN Q, this study has been
modified based on it, replacing Rl with long-term
performance TOBIN Q.

3.2.3 Control Variables

According to the previous research results, this
study selected research and development (RD),
company size(SIZE), asset-liability ratio (LEV),
inventory turnover rate (IT), sales expense rate
(SERATE), company age (FIRMAGE),
shareholding ratio of the largest shareholder (HHI),
capital accumulation rate (CARATE), consolidated
tax rate (CT) and year control (YEAR) as the
control variables.

3.3 Model Design

In order to control the sample endogeneity
problem caused by the heterogeneity of enterprises,
this paper will use Hekman's two-stage selection
model proposed by Hekman (1971)[21] to examine
the process of enterprise innovation.

In this paper, the Heckman model is completed
in two steps. First, the selection model is estimated,
which is the innovative selection model in this
paper. The paper set the variable Y(Y=1, there is
patent output; Y=0, no patented output), and
analyze through the binary Probit model, the model
formula is shown in formula (1):
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Yi,t =+ 71Xi,t—1 + &y )

X includes all Independent variables,g;; is the
error term, and estimate the resulting y; according
to the first step. Then the paper calculate the
inverse Mills ratio value for each individual
company i. Which is different from the ordinary
least square method, this value is used to overcome
the selective deviation of the sample. The first is to
get y;1 through the regression of the first stage and
then added to the linear estimation model in the
second stage. Since vy, is linear with sample error
ui-E (uilexpi=1) and has 0 mean, and it ensures that
the estimation results are unbiased. The calculation
formula is shown in formula (2):

Gy = ¢(Xi,t—171)/‘//(xi,t—17/1) @

The numerator Xi.i,x in the formula is
expressed as the standard normal distribution
density function of the variable, and the
denominator Xiwi,1 is the cumulative density
function of the variable. On the basis of the
previous step, this paper uses the selected sample of
Y=1 to carry out regression analysis, and the
regression model has been sorted out in the
previous section. The output model of this paper
can be obtained by adding ¢;; estimation to the
model mentioned above, which is also the
regression model for hypothesis testing.

4. DATA ANALYSIS

4.1 Descriptive Statistics and Correlation
Analysis

Descriptive statistical analysis was performed
with Statal6.0, and the results are shown in "Table
1". There is no missing and no abnormal value in
the sample size data. There is basically no case
where the standard deviation is larger than the
mean. And the standard deviation of the data is
within the acceptable range, so the next analysis
can be effectively performed.
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Table 1. Descriptive statistics

Index N Mean S.E. Min Median |Max
ROA 7358 0.06 0.05 -0.08 0.05 0.21
ROE 7358 0.09 0.07 -0.18 0.08 0.30
TOBIN Q 7358 2.14 1.22 0.88 1.75 7.76
EPS 7358 0.49 0.53 -0.53 0.34 2.90
RG 7358 -0.29 5.45 -38.32  -0.10 19.17
EPLR 7358 1.03 1.16 0 0.69 5.05
EPLI 7358 1.55 1.53 0 1.39 5.81
RD 7358 0.03 0.02 0.01 0.02 0.09
SIZE 7358 2205 |[1.14 20.07 21.92 [25.60
LEV 7358 0.37 0.18 0.06 0.35 0.77
IT 7358 4.30 3.62 0.47 3.28 22.36
SERATE 7358 0.09 0.10 0.01 0.053 |0.50
FIRMAGE 7358 2.82 0.31 2.08 2.83 3.43
HHI 7358 33.90 [13.65 [9.87 32.07 [71.24
CT 7358 0.03 0.02 0.00 0.02 0.17
CARATE 7358 0.21 0.36 -0.21 0.08 1.91

The results of correlation analysis are shown in
"Table 2". The correlation of the independent
variable and dependent variable and control
variables is kept in good condition. The absolute

value of the correlation coefficient between the
independent variable and the control variables is
less than 0.7, indicating that there is no high
variable correlation problem.

Table 2. Correlation analysis

Variables |1 2 3 4 5 6 7 8 9 10 11 12
BP 1
RD 0.16™ |1
EPLR 0.06™  [0.25" |1
EPLI 0.06™ [0.15" [0.54™ |1
SIZE 0.03* 012 |0.28™ [0.22* 1
LEV -0.23™  0.06™ [0.12™ [0.14™ [0.55™ |1
IT 0.07~ |0.02 [0.01 |0.01 0.16™ 0117 |1
SERATE 0.12*  [0.10™ [-0.02 |-0.04™ |0.10™ 020" |0.24 |1
FIRMAGE  [-0.03* |0.07™ [-0.01 [0.02 [0.16™ [0.11™  [0.07" |0.02" 1
HHI 0.18™ 002 [0.04" [0.06™ [0.07*  [-0.02 0.06™  [0.03*  |-0.03™ |1
CARATE ~ [0.26™ |0.01 001 |0.03* [0.07" [0.11" |0.02° |0.02" 015" |0.01 |1
CcT 0.44™  0.20™ |0.08™ |-0.06™ [-0.02"  [-0.32” 020" [0.25"  [0.01 0.11™ [0.10™ |1
a *p<0.1**p<0.05***p<001
This paper tests the collinearity of the performance (BP) as dependent variable. The

relationships among variables. The VIF values are
all less than five, indicating that there is no
collinearity problem.

4.2 Analysis of Regression Results

This study uses Statal6.0 to analyze dual
innovation capability (EPLR / EPLI) as an
independent variable, and analyze corporate
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results are shown in "Table 3".
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Table 3. Analysis of regression results

First, the study tests the effect of exploratory
innovation capability on enterprises’ performance.
From the output model, the results of EPLR show
that the regression coefficient is equal to 0.0301
and does not show any level of significance. From
the selection model, the regression coefficient of
EPLR with one lag period is equal to 0.8679, and
has a significant positive predictive effect. It shows
that EPLR of the company in the early stage can
promote the improvement of the corporate
performance in the later stage. Hypothesis 1 holds.

Second, the study further tests the effect of
exploratory innovation capability on enterprises’
performance. From the output model, EPLI has a
significant  positive  impact on  operating
performance, the regression coefficient is equal to
0.05, and shows a significant level of 0.01. From
the selection model, the regression coefficient of
EPLI with one lag period is equal to 0.69, and has a
significant positive predictive effect, It shows that
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Model effect BP BP
stage output selection output selection
0.03 0.87
L.EPLR
(1.06) (28.19)
0.05™ 0.69™
L.EPLI
(3.48) (30.17)
14.12™ -0.85 14.44™ 5.18™
L.RD
(13.9) (-0.56) (14.8) (3.46)
0.10™ -0.14™ 0.09™ -0.07™
L.SIZE
(5.02) (-5.60) (5.32) (-2.9)
-0.64™ 0.16 -0.67" -0.26
L.LEV
(-5.7) (0.99) (-6.0) (-1.56)
LT 0.05™ -0.02™ 0.05™ -0.02™"
’ (10.65) (-2.93) (10.36) (-2.6)
0.26 -0.24 0.25 0.18
L.SERATE
(1.56) (-1.03) (1.52) (0.79)
0.01 -0.15™ 0.01 -0.08
L.FIRMAE
(0.22) (-2.09) (0.25) (-1.11)
0.01™ 0.00 0.01™ -0.00
L.HHI
(8.94) (0.94) (8.79) (-0.15)
0.31™ -0.07 0.31™ -0.04
L.CARATE
(7.92) (-1.28) (7.81) (-0.63)
16.53™ 0.98 16.45™ 0.22
L.CT
(23.4) (1.02) (23.3) (0.21)
-3.39%** 3.70*** -3.37*** 2.00%**
_Cons
(-8.7) (6.64) (-9.5) (3.55)
N 3867 5106 3867 5106
LR 0.54 0.22 3.73* 7.52%**
a *p<01**p<0.05***p<0.01()istvalue

EPLI of the company in the early stage can promote
the improvement of the corporate performance in
the later stage. Hypothesis 2 holds.

5. CONCLUSION

This paper conducted an empirical analysis on
the impact of dual innovation capability on
corporate performance. The two-stage model test
shows that the dual innovation capability can
effectively improve corporate performance.

Form a practical point of view, managers need
to combine their existing innovation ability level
and market conditions to decide to adopt the
innovation mode of "favoring one over the other" or
"rain and dew", so as to maximize the effectiveness
of organizational innovation ability. On the one
hand, enterprises should increase the proportion of
investment in  cultivating dual innovation
capabilities, increase investment in EPLR, and
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improve the cultivation of EPLI. On the other hand,
small-scale enterprises can focus on EPLI in the
early stage. While large-scale enterprises have the
ability to take risks, they can consider EPLR to
seize market share.

There are two limitations in this research. First,
the moderating dimension of dual innovation
capability needs to be improved. Second, the
research sample needs to be expanded. On the one
hand, the research focuses on manufacturing
enterprises, and other industries can be selected for
further testing in the future. On the other hand, the
range of sample selection can also be expanded.
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