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ABSTRACT

National Innovation System(NIS) is the key to promote innovation capability of a country, and Internet changed
ways of storing, obtaining and using knowledge, thereby affecting NIS profoundly. But few literatures analyzed the
effect of Internet on NIS empirically. In order to fill up this gap, employing the mothed of grey incidence analysis,
this paper investigated the impact of Internet on the whole Chinese NIS as well as main ingtitutions constituted NIS..
The empirical result based data of China indicated that: 1) innovation intensity, innovation performance and
knowledge transfer have been promoted with Internet development on the whole NIS level; 2)Internet has more
influence on innovation performance of research ingtitutes and universities, and more influence on knowledge
transfer of firms; 3)the impact of Internet quality are more than Internet penetration. The result of this paper has
important theoretical significance to understand the relationship between Internet and NIS and beneficial
enlightenment for policy maker.
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INTRODUCTION

Since the end of last century, Internet develoggadty in China. In 1997, the number of people gdimternet in
China was 620000, and by the end of June in 2Gd8ntumber increased to 591 million, among whighgkople in
the countryside accounted for 27.9%, the total remolh domain-name also reached 14.7million.

Internet has influenced many aspects of sociepea@ally changed ways of storing, obtaining anchgiginowledge.
The configuration and flow of knowledge is the la&yNational Innovation System(NIS). Therefore, int is an
infrastructure for NIS. According to the experierdedeveloped countries, the developing periodntérnet is also
the time for innovation. In other words, there igasitive acceleration of the development of Inééto NIS.

For China, improving the efficiency of NIS is impant to pursue innovation-driven development. Besid
increasing the input of resources and optimizirg structure of NIS, building the infrastructure fonovation is
also important. Some lectures analyzed the implctfermatization on Chinese NIS theoretically[][But few
of them focused on the Internet and provided emgdigvidence. In order to fill this gap, this paperestigated the
impact of Internet on Chinese NIS, employing thehad of grey incidence analysis.

This paper proceeds by a discussion of theordtimelkground about Internet development and NIS. Timesection
three, variables and research method is brieflysgrd, while section four presents the empiriesult and
conclusions offered in the last section.

2. Theoretical Background

“An innovation system is constituted by actors af@ents which interact in the production, diffusand the use of
economically useful knowledge”[3]. The configurati@nd flow of knowledge is the key of NIS. Essdhtia
Internet changed the way of configuration and flofv knowledge, then influence on innovations intgnsi

144



LeLiand Wei Yang J. Chem. Pharm. Res,, 2014, 6(6):144-149

knowledge transfer and performance of NIS.

First, Internet could increase innovation intensity this paper, innovations intensity refers te tuantities of
innovation. Innovation is “a process where knowksalge and creative people and organizations fraotdgms and
select, integrate, and augment information to erestderstandings and answers”[4]. So, more infdomaand
knowledge institutions have, more possibility ihgibns carry out innovation[5]. Using Internet tbuhelp
institutions to obtain information and knowledgetwliow cost and high speed, and the quantitieamdvations will
increase.

Second, Internet contribute to knowledge transfekt or product entity are main forms for codifiedowledge.
And in the age of the Internet, electronic docursearid pictures are more likely to be searched earsferred,
speeding up the transmission of codified knowle@fdfor tacit knowledge, face to face communicatohkey. All
kinds of instant communication technology producagling on the network makes the communicationoidamger
hindered by space distance, and the efficiencyaatty increased.

Thirdly, the development of Internet promoted tleefprmance of innovation. On the one hand, the ldpweent of
the Internet effectively reduced the cost of knalgle transfer, storage and processing, promoteéfflogency of
innovation[7]. More importantly, with the developmeof Internet, many modes and tools of innovation
management appeared, making the whole innovatisteisymore efficient[8]. And the same time, the dgwvment

of Internet stimulated many new business models thaddevelopment of technical service industry[@][1this
promotion of efficiency is not only directly refled in the production of technical knowledge, alstbected in the
economic performance of NIS.

3. Data and M ethod

3.1 Variablesand Data

There are two features of Internet development hin&Figure 1). On one hand, the number of Inteurssr
increased substantially; on the other hand, maipswd accessing Internet changed from dial-up watband,
which has aster speed and higher stability. Thigepaised two variables to represent the developtheset of
Internet: Internet penetration and Internet qualityternet penetration was measured by proportiohghe
populations using the Internet, and Internet qualias measured by broadband subscribers of Internet
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Figure 1 Internet Development in China

NIS is composed of firms, research institutes amgiarsities[11]. In this paper, we not only payeation to overall
NIS, but also concerns these institutions. Basethenheoretical background above, this paper focusnovations
intensity, innovation performance and knowledgendfar of whole NIS as well as the three institusiohe
variables were shown in table 1.

Table 1 Variables and M easurement

Variable M easurement
Internet Internet Penetration Proportion of the Populatisimg the Internet (%)
Development Internet Quality Broadband Subscribers of Inte(i@000 subscribers)
Innovation Intensity Expenditure on R&D (100 ndti yuan)
NIS Knowledge Transfer Transaction Value in Technicarkét (100 million yuan)
Innovation Performance Value of High-tech Prodiictport (100 million yuan)
Innovation Intensity Number of New Products Devetgmt Projets (item)
Firms Knowledge Transfer Expenditure for AssimilationsTethnology (100 million yuan)
Innovation Performance Sales Revenue of New Predietpenditure on New Products Development (%)
Scientific Innovation Intensity Number of R&D Projects (item)
Research Knowledge Transfer Expenditure on R&D Source ofrfsir Expenditure on R&D (%)
I nstitutes Innovation Performance Number of Inventions Apglmas / Full-time Equivalent of R&D Personal (%)
Innovation Intensity Number of R&D Projects (item)
Universities Knowledge Transfer Expenditure on R&D Source ofrfsir Expenditure on R&D (%)
Innovation Performance Number of Inventions Apglmas / Full-time Equivalent of R&D Personal (%)
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All data we used sourced froBhina Satistical Yearbook, from 1997 to 2011The statistic caliber of firms isrge
and medium-sized industrial enterprises.

3.2 Methods

Grey incidence analysis be employed in this pajmernet has a complex influence on NIS. Thereaitet of
difficulties to use the regression methods to obtiata and setup models. But grey incidence amabmild not
restrict by sample size and regularities of disitiitn[12].

Concretely, the core of grey incidence analysifiseflect the similarity of geometric shape betwesquence
curves by using grey incidence degree. Grey incidategree includes absolute incidence degreeiveeiatidence
degree and integrated incidence degree. This papily use the grey relative incidence degree, kwvicign avoid
the analysis biased error probably being causedirognsional difference, because it is only conreeetith the rate
of change of the sequence curves[12].

Specifically, grey relative incidence degneg(of sequence, and X; represent the rate of change Xfand X;
relative to their start point. The initial imageXfs:

X; = (% D),% ()., % (n))
:(x(l)'&(Z)’_._,x(n))’ 12 . m @)
x@ x@ x@

And the image of the zero starting point is:

X =06 @,%°(,....x"(n)

. . . : _ 2)
=X O-xO,%x@-%@,...x(M-x @), i=12...,m
From formula (1) and (2), we can get:
. n-1 . 1 . )
S[=[ XX 00 -2x°m) i=12...m 3)
k=2
i i n-1 . . 1 . . .
S -S= L0 -5 () =2 M=) i =12...,m @)
k=2
Then, relative degree incidence can be computéoroyula (5).
1+|S|+|S
Iy = , ‘SO‘ ‘S‘ —, 1=12,...,m (5)
1+[s +[s|+[s -5

According to the principle of grey incidence an@yshe greater grey incidence degree is, the ijsagigger. In

fact, based on this premise that Internet devetapilly in our country, larger grey relative inciae degree not
only means the rapid growth of a certain charastierivariable of the NIS, but also means that thisra high

similarity between the growth rate of variables dhdt of the development level of the Internet. rElfere, grey

relative incidence degree essentially reflects dyinampact of Internet on NIS.

4. Research Result

For whole NIS, innovation intensity, knowledge st and innovation performance increased obviolsbure 2
shows the fixed-base growth rate of these varialWés also can find similar trend about innovatiatensity of
three institutions(Figure 3). But for knowledgeniséer and innovation performance, the trends wiferent.
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Figure3 Fixed-base Growth Rate of Innovation I ntensity

As shown in figure 4, fixed-base of knowledge tfanf firms increased, but that of research ingt$ and
universities declined at the same time. In figurénBovation performance of universities rose saally, that of
research institutes increased slightly. Howevemwimtion performance of firms stalled.

Figure 4 Fixed-base Growth Rate of Knowledge Transfer

Figure5 Fixed-base Growth Rate of Innovation Performance
Table 2 reports the result of grey incidence ansilysccording to table 2, we can get the followhegults.

First, Internet and whole NIS developed synchrohous Table 2, the grey incidence degrees betwiedgrnet
development and variables of NIS are above 0.9,sante of them are above 0.99. This result indictttat with
developing of internet, innovation intensity, inadwn performance and knowledge transfer be prodnobeiously.
As we discussed above, Internet is the infrastrectd NIS, and could facilitate the developmentNd®. Result of
gery incidence analysis supported this viewpoint.

Second, Internet had greater impact on knowledwester on firms than that of research institutess @amversities.

The grey incidence degrees between Internet derelopand knowledge transfer of firms are abovei®i@ble 2.
But these degrees of research institutes and (sifiiesr are low. Especially, the degrees of unitiesiare about 0.5.
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Table 2 Result of Grey Incidence Analysis

Internet Penetration Internet Quality

Innovation Intensity 0.9762 0.9944
NIS Knowledge Transfer 0.9972 0.9550
Innovation Performance 0.9353 0.9423

Innovation Intensity 0.9070 0.9242
Firms Knowledge Transfer 0.9367 0.9534
Innovation Performance 0.6188 0.7698

Innovation Intensity 0.8768 0.9161
Scientific Research Institutes  Knowledge Transfer 0.6155 0.7132
Innovation Performance 0.9232 0.9568

Innovation Intensity 0.9027 0.9448
Universities Knowledge Transfer 0.5235 0.5407
Innovation Performance 0.9261 0.9599

Third, for innovations performance, the contrarthis case. Internet has more influences on innowatéerformance
of research institutes and universities than tlidirms. The grey incidence degree between Intedsstelopment
and innovation performance of research institutes aniversities are more than 0.9, but the degfefrmas is
below 0.8.

In order to explain these two result, we shouldsader the different functions of institutions. Rassh institutes and
universities are mainly producer on new knowledgean NIS. Comparing with firms, the knowledge they
transferred are more appropriative and tacitnelssrélare many obstacles which could not be conipleteken by
Internet in process of knowledge transfer. Firmglyapew knowledge to economy in an NIS, and thefrovation
performance is economic performance. But for redeanstitutes and universities, the performance aveut
knowledge output. Obtaining economic performanarase risky and difficult then knowledge outputdasffect of
Internet is limited.

At last, Internet quality has greater influenceNd® than Internet penetration. From table 2, we fiashthat almost
all grey incidences between Internet quality an8 Bite greater than that between Internet penatratid NIS.

CONCLUSION

This paper investigated the impact of Internet tigwment on Chinese NIS. This paper measured dedriegernet
development from two dimensions, named Interneefration and Internet quality, and focus both orolNIS
and three institutions levels, which are firmsgegesh institutes and universities. Employing gregidence analysis,
this paper find that Internet development haveediffice impact on these two levels. At first, onvhele NIS level,
innovation intensity, performance and knowledgedfar have been promoted with Internet developnengcend,
for knowledge transfer, firms benefit from Intermgtvelopment more than research institutes andetsities, but
innovation performance of research institutions amiversities have been promoted more obviously.last,
Internet quality has greater impact on both leeéNIS.

In recent two decades, Internet developed rapidi@hina, and influenced all aspects of society. 8fdw research
focus on the impact of Internet development on ND&r research can partly fills in this gap. As @leratory

research, there are certainly limitations. We fihdt Internet development has different impact iomd, research
institutions and universities, but the reasonstfis should be analyzed theoretically and be supdoby more
empirical evidences.
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