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Abstract

A scientific and technological revolution continues to flourish in today’ s world.
Scientific and technological ( S&T) innovation capability, especially independent in-
novation capability, is increasingly becoming the decisive force in economic and so-
cial development, and the essential foundation for national security. In this paper,
we quantitatively evaluate and research the performance and mechanism of S&T inno-
vation. This would help for improving the decision-making and scientific research
management levels, combining the development of science and technology with na-
tional goals, and formulating National Development Strategies for Science and Tech-
nology.

Due to limited quantitative analysis and low international comparability of macro
performance indicators, and etc. , the present dissertation aims at the quantitative e-
valuation and research of Chinese S&T innovation performance and mechanism from
the perspective of informetrics. Besides, several typical countries are also picked up
for the international comparative analysis. The main content of this dissertation is
summarized as follows

First, based on the theory and method of scientometrics, the paper evaluates the
scientific innovation capability in the field of bioinformatics in China from three as-
pects, i. e. , feature of scientific research output, scientific collaboration , academic
influence of scientific research. The results indicate that Chinese bioinformatics has
much developed and accelerated in recent years, but the academic influence or inter-
national recognition of scientific research is still lower. Besides, the researchers of
the Chinese bioinformatics are strengthening international cooperation, and more and

.

more participating and integrating in “ mainstream” research of the international

bioinformatics.
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Second, the empirical analysis is conducted on large citation networks of Hir-
sch-index literatures in the hot research areas of international Scientometrics. Based
on the social network analysis, the main historical sequences of Hirsch-index area
were firstly discussed. Then, new indicators, namely structural prestige indicators,
were generated for evaluating the academic influence of basic research, and lastly
their effectiveness were also verified. The structural prestige indicators have added
the new elements into the traditional citations-based methods of evaluation on aca-
demic influence in basic research.

Third, the paper presents an alternative to other citation-based indicators, i.
e. , the patent h-index, which is borrowed from biliometrics. The findings show that
the patent h-index is indeed an effective indicator for evaluating the technological im-
portance and quality, or impact. Also, using patent h-index we conduct an empirical
study on the field of information & communications technology (ICT) , and compara-
bly analyze the technological impact of this field in China.

Fourth, using scale-independent indicators we explore the performance of the
Chinese innovation system from the views of economic, science and technology, re-
spectively, as compared with other 21 nations. It shows that the increases of GDP,
R&D expenditure, and population, and etc. , have non-linear impact on the per-
formance of S&T innovation. The relevant policy implication is also concluded.

Fifth, we introduce the scale-independent indicators into the performance evalu-
ation of the regional science and technology innovation in China. The scale-inde-
pendent indicators are constructed in economic scale and science & technology inno-
vation input and output terms. Using scale-independent indicators we assess the rela-
tive performance of the regional science and technology innovation. Besides it not on-
ly extends the indicator system for evaluating the performance of the regional science
and technology innovation in China, but provides scientific basis for the decision-
makers to make more practical innovation policy.

Sixth, This paper introduces a diffusion network model; an individual-based di-
rected network model with a time dimension, as a potentially useful approach to cap-

ture the diffusion of research topics. Using research on the Hirsch-index as a case
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study, we built detailed networks of individual publications and demonstrated the
feasibility of applying the diffusion network model to the spread of a research. In the
model the diffusion process was discussed from a network point of view, not in stimu-
lations. The heterogeneities of individuals for spreading ideas and the interaction be-
tween individuals were also taken into account enough. Based on the real diffusion
network of scientific knowledge, the model detected how knowledge flows and evolves
with time among individuals more intuitively. Also,the model provided an effective
tool for the management of tacit knowledge.

Seventh , those scientific non-patent references ( NPRs) are appropriate proxy to
indicate and quantify the relation between technological inventions and scientific re-
search. We apply social network analysis to display the characteristics of the journal
networks regarded as the scientific basis for the Chinese technological innovation.
The findings indicate that the different technology areas have different scientific bases
composed of various professional journals and the three famous multidisciplinary jour-
nals, i. e. the PNAS, Science, and Nature. Besides, no matter which of fields stud-
ied here, the three journals, i. e. PNAS, Science, and Nature, are read most fre-
quently by patent inventors and examiners.

Eighth, based on patent co-authorships, knowledge exchange patterns in the
Chinese innovation system are studied in this paper. It shows that over the last two
decades the noticeable change is the dramatically increased intraregional, interre-
gional and international collaborations. However, a close look reveals that those
changes mainly occurred in the most advanced municipalities and coastal provinces
while less favored regions have few or no local and extra-local knowledge exchange.
The distribution of knowledge exchange in Chinese regions is very uneven.

Key words; Informetrics, S&T innovation, Performance, Mechanism, Empiri-

cal Study
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