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Abstract

Innovation has emerged as the main devel-
opment strategy for Chinese high-tech
firms. However, existing research mostly
equals innovation input to R&D input and
ignores to explore the impact of innovation
input on innovation performance. This pa-
per tends to establish the measurement
framework of innovation input combining
R&D and non-R&D input, and tests the re-
lationship between various innovation input
and innovation performance. The results
show that innovation performance is influ-
enced by the overall improvement of inno-
vation input. Therefore, it is necessary to
increase innovation input comprehensively
and specifically.
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1. Introduction

With the globalization of economy, innova-
tion has become the main rhythm in
knowledge economy era ™. Nowadays, all
countries have been increasing the input in
innovation, while our country reflects a
strong trend. Firms in our country have in-
creasingly consolidated their main position
in innovation input and output. As we all
know, the competence of a country or a in-
dustry finally embodies the competence of
its firms. So it is significant to conduct
some research on innovation input at the
firm level, in order to correctly direct the
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input decision and enhance innovation ca-
pability of firms. As the supporting indus-
tries and the main source for economy
growth, high-tech industries have been the
key point among countries and regions.
“Optics Valley of China” is a cluster area
dominated by optoelectronic industry and
the development of it significantly affects
the two types of social construction and the
implementation of central grow-up strategy.
In light of the innovative statistics, “Optics
Valley of China” has make great break-
through in innovation input and output
while it still falls far form the world famous
high-tech zones, such as Silicon Valley.
Therefore, it is necessary in theory to ex-
plore the relationship between innovation
input and innovation performance of firms
in “Optics Valley of China” in order to find
out the high-tech firms® current situation,
effectively direct the innovation input deci-
sion and enhance the competence of high-
tech firms.

2. Literature review

Existing research has paid enough attention
to the relationship between innovation in-
put and performance. On the one hand, for-
eign researchers has established systemati-
cal innovation theory. For example, Hall
and Bagchi-Sen ! has examined the rela-
tionship between R&D intensity, innova-
tion output, and innovation performance in
the context of Canadian bio-pharmaceutical
industry. Hans and Almas &! has examined



the relationship between innovation input
including R&D intensity and external co-
operation input, knowledge capital and fi-
nancial performance in Swedish manufac-
turing industry. Kaplinsky and Paulino
also test the inpact of internationalization
and R&D intensity on innovation perfor-
mance, and find that internationalization
enhances innovation performance through
innovation capability.

On the other hand, domestic researchers
introduces the innovation concept at a rela-
tive late period. Huang and Zhang ™ empir-
ically examine the impact of technological
innovation input and management on com-
petitiveness for Beijing manufacturing
firms. Qi et al. ® explore the relationship
between R&D input intensity and
competitiveness through regression
analysis using the panel data of high-tech
firms from 1995 to 2004. At the industrial
level, Gong and Qu " empirically analyze
the impact of technological innovation in-
put on the competitiveness of Chinese
high-tech industry.

Although existing research has got great
progess in the field of innovation meas-
urement and the relationship between inno-
vation input and innovation performance,
the measurement on the innovation input
and innovation performance of firms has
not come to an agreement. Although there
is clear definition and measurement index
in relative literatures, many researchers still
tend to use R&D input or S&T input to
measure innovation input and use the num-
ber of patents applied or profit ability to
measure innovation performance because it
is difficult to get all the data. So there is
little research from the multi-dimension
view. In view of this, this paper explores
the relationship between innovation input
and innovation performance of high-tech
firms in Optics Valley of China, based on
the open innovation environment.
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3. Measurement of innovation
and innovation performance

input

3.1. Innovation input

As for the measurement of innovation input,
most researchers tend to use the index of
R&D expenditure and R&D staff, with a
few researchers referring to the index of
non- R&D index, such as the input in buy-
ing and absorbing technology and instru-
ments, establishing technological research
center® 1 Although a lot of researchers
have pointed out the importance of non-
R&D index, empirical research is still rare
because of the difficulty in obtaining non-
R&D data.

In fact, R&D input just measures the
R&D resources in innovation process, but
some non- R&D resources is also important.
As for the Chinese firms, R&D capability
is relatively low, and firms have to increase
innovative input in some aspects, such as
introducing new technology and cooperate
with other innovative agents, so it is neces-
sary to comprehensively measure innova-
tion input, including R&D input and non-
R&D input.

Based on open innovation view, this pa-
per tries to construct the measurement
framework of innovation input, in terms of
R&D input and non- R&D input (as shown
in table 1). R&D input includes the innova-
tion input in basic research, applied re-
search, experiment and development, R&D
personnel. Non-R&D input includes the
innovation input in external cooperation,
science and technology center.

Table 1. Innovation input and performance of firms

Basic research
R&D Appllgd research
- Experiment and devel-
. input
Innovation opment
input R&D personnel
Non-R&D Ex'ternal cooperation
B Science and technolo-
input
gy center
Innovation | Owned patents
performance | Net profit



http://dict.cnki.net/dict_result.aspx?searchword=%e5%ba%94%e7%94%a8%e7%a0%94%e7%a9%b6&tjType=sentence&style=&t=application+research
http://dict.cnki.net/dict_result.aspx?searchword=%e8%af%95%e9%aa%8c%e5%8f%91%e5%b1%95&tjType=sentence&style=&t=experimental+development
http://dict.cnki.net/dict_result.aspx?searchword=%e8%af%95%e9%aa%8c%e5%8f%91%e5%b1%95&tjType=sentence&style=&t=experimental+development

As for the specific measurement method,
each indicator is measured in terms of the
ratio of innovation input indicator, such as
applied research input intensity (AR)
equals to applied research input / product
sales; ratio of R&D personnel (RP) equals
to R&D personnel / total employees.

3.2. Innovation performance

Researchers have not come to an agreement
in the measurement of innovation perfor-
mance, such as profit, labor productivity,
export ratio™. In this paper, we select pa-
tent and profit as measurement index be-
cause patent reflects the underlying
strength and profit reflects the current
strength.

4. Empirical study
4.1. Data collection

The research data comes from the innova-
tion survey of China Optics Valley in 2006.
We first select 777 high-tech firms among
the surveying firms, and randomly choose
200 sampling firms. At last, we get 165
firms after eliminating 35 firms with in-
complete data. The descriptive statistics of
our sample is shown in table 2. Next, we
will conduct correlation and regression
analysis.

Table 2 Descriptive statistics

MIN MAX Mean S.D.

FS 5 7250 268.21 692.47

NP | -9051 8378 5896.4 13490.6

OP 0 6 1.39 1.333

RP | 0.044 | 0.753 0.236 0.119

RD 0 0.124 0.042 0.027

BR 0 0.100 0.003 0.009

AR 0 0.087 0.014 0.015

ED | 0.001 | 0.111 0.026 0.020

EC 0 0.086 0.009 0.014

ST 0 4 0.74 0.943

4.2. The correlation analysis

Table 2 shows the Pearson correlation. The
results show that all innovation input index

except R&D personnel, basic research are
positively related to profit, all innovation
input index except basic research are posi-
tively related to patent. So the improve-
ment of innovation performance is deter-
mined by innovation input.

4.3. Multiple regression analysis

In order to examine the impacting mecha-
nism of innovation input on innovation per-
formance, we conduct two regression anal-
ysis with patent and profit as dependent
variables. In the regression analysis, we
take the firms size (FS) into consideration,
with Mode 1 indicating small firms (em-
ployees number = 50), Mode 2 indicating
medium firms (50 <<employees number <
250), Mode 3 indicating large firms (em-
ployees number=250).

The results in table 4 show that R&D
personnel is the most factors influencing
owned patent for small firms, and experi-
ment and development is the most factors
influencing owned patent for large and me-
dium sized firms. Surprisingly, external
cooperation is not significant in all models
which reflect that firms in China optics val-
ley do not pay enough attention to use ex-
ternal resources.

The results in table 5 show that owned
patent is positively related to profit in all
models which highlights the importance of
intellectual property protection. It also
shows that R&D personnel is the most fac-
tors for small firms, and experiment and
development is the most factors for large
and medium sized firms. Surprisingly, ex-
ternal cooperation is significant for large
and medium sized firms, but not small
firms. Except that, the number of science
and technology center is significant for
large firms. It demonstrates that large firms
own more resources to attract and use ex-
ternal resources to innovate.


http://dict.cnki.net/dict_result.aspx?searchword=%e5%ae%9e%e8%af%81%e7%a0%94%e7%a9%b6&tjType=sentence&style=&t=empirical+study
app:ds:descriptive
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app:ds:descriptive
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Table 3 Descriptive statistics

1 2 3 4 5 6 7 8 9 10
1.NP 1.00
20P | 0.61** | 1.00
3.RP 0.14 | 0.17* | 1.00
4RD | 0.54** | 0.58** | 0.06 | 1.00
5.BR | 0.05 0.15 | 0.20* | 0.27** | 1.00
6. AR | 0.27** | 0.29%* | 0.11 | 0.62** | 0.38** | 1.00
7.ED | 0.48** | 0.46** | -0.05 | 0.79** | -0.06 | 0.05 1.00
8.EC | 0.26** | 0.21** | 0.08 0.10 0.04 0.06 0.06 1.00
9.5T | 0.48** | 0.50** | 0.06 | 0.41** | -0.01 0.20* | 0.39** | 0.20** | 1.00
10FS | 0.50** | 0.53** | 0.04 | 0.45** | 0.03 | 0.21** | 0.41** | 0.17* | 0.61** | 1.00
** indicates p<<0.01, * indicates p<<0.05, Ns indicates not significant.
Table 4 Regression analysis of innovation input on owned patent performance
Model 1 Model 2 Model 3 Model 4
Ratio of R&D personnel 0.634 * * Ns Ns 0.125 *
Ratio of basic research Ns Ns 0.283 * Ns
Ratio of applied research Ns Ns Ns 0.161 *
Ratio of experiment and development Ns 0.227 * 0.491 * * 0.342 * *
External cooperation Ns Ns Ns Ns
Number of science and technology center Ns Ns Ns 0.303 * *
F 4.794 * * 2.252 * 7.490 * * 18.329 * *
R? 0.385 0.164 0.608 0.410
Adjusted R? 0.304 0.091 0.527 0.388
D-W 1.794 2.168 2.158 1.715
Model 1, model 2, model 3, model 4 indicate small, medium, large, and all firms respectively.
** indicates p<<0.01, * indicates p<<0.05, Ns indicates not significant
Table 5 Regression analysis of innovation input on net profit performance
Model 1 Model 2 Model 3 Model 4
Ratio of R&D personnel 0.635 * * Ns Ns Ns
Ratio of basic research Ns Ns Ns Ns
Ratio of applied research Ns Ns Ns 0.130 *
Ratio of experiment and development Ns 0.227 * 0.428 * * 0.250 * =*
External cooperation Ns Ns 0.556 * * 0.125 *
Number of science and technology center Ns Ns 0.459 * = 0.146 *
Owned patents 0.268 * * 0.411 * = 0.297 * 0.358 * *
F 24,988 * * 52 * x 13.050 * * | 21.121 * *
R? 0.795 0.349 0.765 0.485
Adjusted R? 0.764 0.282 0.707 0.462
D-W 1.628 1.782 2.391 2.131

Model 1, model 2, model 3, model 4 indicate small, medium, large, and all firms respectively.
** indicates p<<0.01, * indicates p<<0.05, Ns indicates not significant
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5. Conclusion

Prior research on the relationship between
innovation input and innovation perfor-
mance has got much progress, but most re-
search equals innovation input to R&D or
scientific input, or take innovation input as
a part of innovation capability. Based on
existing research, this study aims to con-
struct the comprehensive measurement
framework of innovation input from the
aspect of R&D and non-R&D input, and
empirically tests the impact of innovation
input on innovation performance.

We discover that innovation performance
is tightly related to innovation input. All
innovation input index except basic re-
search and external cooperation are posi-
tively related to patent performance, all in-
novation input index except R&D person-
nel, basic research are positively related to
profit performance. So the improvement of
innovation performance is determined by
the total enhancement of innovation input,
which can direct the firms to promote in-
novation.

Our research still has some limitations.
We just consider the individual impact of
various innovation input, future research
can deepen it by consider the joint impact
of innovation inputs, and consider the con-
textual conditions.
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