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The Diffusion Process of Academic Innovation

Song Ge

ABSTRACT

The study on characteristics of knowledge diffusion is becoming an important research topic in bibliometrics. Existing re-
sults pay close attention to the knowledge diffusion in one discipline or among different disciplinary fields which belong to
static study. The dynamic process research of an academic innovation diffusing is rare. The tracks of academic development
could be reduced and refined from the procedures rather than the results of academic innovation. Its study results will be
valuable references not only for colleges and universities to constructing disciplines, organizing interdisciplinary research,
tackling key problems, selecting project topics, grasping subject frontier and trend, but also for scientific research manage-
ment departments to plan strategy and policy, evaluate projects and research.

Taking structural holes as example, this study carries out an empirical research using diffusion theory and main path a-
nalysis. Firstly, we establish sequential network of diffusion, draw diffusion curve, measure speed and acceleration. An S
type curve has been found. The diffusion on its takeoff stage reached second-order inflection point in 2010. So the diffusion
of structural holes will be successful. Secondly, we analyze subject distribution, delay and diffusion curves in different
subjects. The result showed structural holes originated from Sociology but further developed by the strong push of Business
& Economics. Current diffusion span is 38. Although their reaching to LIS was late, related research is active. According to
the diffusion stages, we forecasted the development trend of structural holes in various disciplines. Thirdly, we identified
main path, main path component and key nodes. There was only one main path with simple structures which led by Burt
from 1992 to 2004, then extended to the area of Business & Economics since 2004. The key nodes and their relationship in
main path component revealed that the process of re-innovation and re-diffusion had occurred one after another. Fourthly,
we calculated diffusion strength and analyzed information interactive mode. The diffusion network had dual center

composed by Sociology and Business & Economics. There were two modes between center disciplines and the others: doub-
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le diffusion and unidirectional diffusion. Finally, five steps have been concluded for the study on diffusion of academic in-

novation.

Originality of this research is that we have defined span, speed, acceleration, strength and delay of diffusion, and made

the basic indicators internally consistency; and by combining network theory, diffusion theory and citation analysis, we in-

tegrated methods and analysis dimensions, and thus the general method and steps of analyzing diffusion process have been

concluded. 6 figs. 5 tabs. 11 refs.
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®2 HHRERFERGUES R RNEE

e FRAK(HS) X 3 Ekh;fﬁﬁ R Ao
1 BUSINESS & ECONOMICS(BE) 279 70. 10 1997
2 SOCIOLOGY (SO) 47 11. 81 1992
3 PUBLIC ADMINISTRATION( PA) 33 8.29 1998
4 PSYCHOLOGY (PS) 30 7.54 1999
5 INFORMATION SCIENCE & LIBRARY SCIENCE( LIS) 21 5.28 2005
6 ENGINEERING (EN) 19 4.77 2005
7 SOCIAL SCIENCES OTHER TOPICS(SOT) 18 4.52 2000
8 OPERATIONS RESEARCH & MANAGEMENT SCIENCE(OM) 17 4.27 2005
9 GEOGRAPHY (GE) 16 4.02 2002
10 ENVIRONMENTAL SCIENCES & ECOLOGY (EE) 16 4.02 2002
11 COMPUTER SCIENCE( CS) 15 3.77 2005
12 ANTHROPOLOGY ( AN) 15 3.77 1993
13 COMMUNICATION( CO) 8 2.01 1998
14 URBAN STUDIES( US) 6 1.51 2002
15 | MATHEMATICS( MA) 6 1.51 2007
16 SCIENCE TECHNOLOGY OTHER TOPICS(TOT) 5 1.26 2007
17 EDUCATION & EDUCATIONAL RESEARCH(ED) 5 1.26 2005
18 CRIMINOLOGY & PENOLOGY (CP) 4 1.01 2003
19 MATHEMATICAL METHODS IN SOCIAL SCIENCES(MM) 3 0.75 2007
20 GOVERNMENT & LAW(GL) 3 0.75 2007
21 AGRICULTURE(AG) 3 0.75 2011
22 GERIATRICS & GERONTOLOGY ( GG) 2 0.50 2009
23 TRANSPORTATION( TR) 1 0.25 2006
24 TELECOMMUNICATIONS( TE) 1 0.25 2012
25 SOCIAL WORK(SW) 1 0.25 1998
26 RESEARCH & EXPERIMENTAL MEDICINE( RM) 1 0.25 2012
27 REHABILITATION( RE) 1 0.25 2013
28 PUBLIC, ENVIRONMENTAL & OCCUPATIONAL HEALTH(PO) 1 0.25 2011
29 PHYSICS(PH) 1 0.25 2013
30 INTERNATIONAL RELATIONS(IR) 1 0.25 2013
31 HISTORY & PHILOSOPHY OF SCIENCE( HP) 1 0.25 2010
32 HISTORY ( HI) 1 0.25 2011
33 HEALTH CARE SCIENCES & SERVICES(HC) 1 0.25 2009
34 FAMILY STUDIES(FS) 1 0.25 2013
35 ENERGY & FUELS(EF) 1 0.25 2013
36 BIOTECHNOLOGY & APPLIED MICROBIOLOGY (BA) 1 0.25 2013
37 BIOMEDICAL SOCIAL SCIENCES(BS) 1 0.25 2011
38 AREA STUDIES( AS) 1 0.25 2011
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( ... 0.0000] 0 0.000 0 0 0.000 0
( 0.0000 0.035 6] 1799 97.984 7 1799 97.984 7
(0.0356 0.071 1] 21 1.143 8 1 820 99.128 5
(0.0711 0.106 6] 9 0.490 2 1829 99.618 7
(0.106 6 0.142 1] 2 0.108 9 1831 99.7277
(0.1421 0.1777] 2 0.108 9 1833 99. 836 6
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(0.375 0.500] 0 0.000 0 395 99. 496 2
( 0.500 0. 625] 0 0.000 0 395 99. 496 2
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398 | Structural holes:the social structure of competition Burt R S 1992 S0
394 | The contingent value of social capital Burt R S 1997 BE
390 | The gender of social capital Burt R S 1998 SO
382 | The social capital of French and American managers Burt R S 2000 BE
385 | The network structure of social capital Burt R S 2000 SOT
354 | Structural holes and good ideas Burt R S 2004 SO
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in innovation
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