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Spatial characteristics and dynamic changes of provincial
innovation output in China:An investigation using the ESDA

LI Guo-ping, WANG Chun-yang
(School of Government, Peking University. Beijing 100871, China)

Abstract ; Innovation activities in each region not only depend on their own characteristics,
but also on those of the regions that form the neighborhood to which it belongs. Regional
spillover as a spatial interaction is important in explaining agglomeration, innovation and
regional growth. A great deal of literature has deeply dealt with the issue from a spatial
perspective since the 1990s, especially in the context of urban and regional studies. Unfor-
tunately, the traditional approaches to regional innovation suppose that each region is in-
dependent from others. This paper uses spatial statistical techniques to establish the sta-
tistical relations among data according to the geographical locations. It aims to understand
the spatial dependence and autocorrelation related to geographical locations. Using the
methods of exploratory spatial data analysis (ESDA) and spatial analysis software, this
paper analyzes the spatial distribution of innovation outputs, measured by the number of
patient applications, throughout 31 Chinese provinces from 1997 to 2008. The visual pa-
tent distribution plot has shown the distribution of innovation outputs at the provincial
level and its spatial dynamic changes. A significantly high level of spatial concentration of
innovation outputs among Chinese provinces has been captured by the computed spatial Gi-
ni coefficient and the Concentration Ratio, and the concentration level has increased steadi-
ly over the past 10 years. The analysis using the Moran’s 1 statistics gives the strong evi-
dence of spatial autocorrelation in innovation activities among provinces, while the concen-
tration pattern of innovation activities among provinces and its changes over time have
been revealed by using the local Moran’s I and the Moran scatter plot, which indicate the
clustering nature of the spatial distribution of provincial innovation activities. Spatial Gini
coefficient and Moran’s I index have indicated that innovation activities of Chinese prov-
inces are not randomly distributed. Our findings suggest that innovation activities are spa-
tially differentiated among Chinese provinces over the 10 years, and innovation activities at
the provincial level are highly localized. This study can provide a scientific basis for the in-
tuitive expression of the spatial correlation of innovation outputs among provinces, and
puts forward that the spatial statistical analysis could present some references valuable for

analyzing spatial structure and patterns and policy-making.

Key words:innovation output; ESDA; spillovers; spatial autocorrelation; China



