University of Birmingham

The geography of innovation as reflected by social
media
Corradini, Carlo
DOI:
10.1177/0308518X20961107
License:
Creative Commons: Attribution-NonCommercial (CC BY-NC)
Document Version
Publisher's PDF, also known as Version of record
Citation for published version (Harvard):
Corradini, C 2020, 'The geography of innovation as reflected by social media', Environment and Planning A.
https://doi.org/10.1177/0308518X20961107

Link to publication on Research at Birmingham portal

General rights
Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.
•Users may freely distribute the URL that is used to identify this publication.
•Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.
•User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
•Users may not further distribute the material nor use it for the purposes of commercial gain.
Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.
When citing, please reference the published version.
Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.
If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.

Download date: 23. Jan. 2021

Featured graphics

The geography of innovation
as reflected by social media

Economy and Space
EPA: Economy and Space
0(0) 1–3
! The Author(s) 2020
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/0308518X20961107
journals.sagepub.com/home/epn

Carlo Corradini
University of Birmingham, UK

Abstract
Capturing whether mysteries of trade are ‘in the air’ remains a central issue for understanding the
spatial nature of innovative activities. We offer new insights on the intangible dimension of the
geography of innovation comparing the spatial distribution of patenting rates and a novel measure
of ‘innovative buzz’ from a 9-billion-word corpus based on 900 million geolocated tweets across
US counties. We find the use of words connected to innovation and technology to be characterised by significant spatial concentration. The results show the presence of strong bivariate
correlation in the spatial clustering between the two elements, pointing to stimulating opportunities in the use of big data from social media for economic geography research.
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Researchers have started leveraging new sources of geo-localised information available
through Twitter to offer insights on a diverse range of spatial perspectives including localised personality traits and geographical variation of heart-disease (Eichstaedt et al., 2015;
Obschonka et al., 2019). Similarly, linguistics analysis has utilised big data from social
media to reveal regional linguistic variation (Grieve et al., 2018).
This study applies big data analysis to explore intangible elements in the geography of
innovation. We compare the spatial clustering of patents per capita (Pat_Cap), collected
from the USPTO, to a novel variable reflecting social media discussion and ‘buzz’ around
topics related to technological innovation. This variable, labelled InnoTech_Tw, is based on
a corpus of around 8.9 billion words from 890 million geocoded Tweets across US counties
in 2014 (for more information on the dataset, see Grieve et al., 2018). It is defined as the sum
of the relative frequency of all words in each US county weighted by their cosine similarity
to both terms innovation and technology obtained by applying the word2vec algorithm on a
dataset of 300 dimensional vectors for 3 million words trained on a corpus of roughly 100
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Figure 1. Getis-Ord Gi* z-scores for Pat_Cap (Top panel) and for InnoTech_Tw (Bottom panel).

billion words from Google News1 (Mikolov et al., 2013). In line with text analysis methods,
the values are adjusted by the inverse word frequency in order to confer a smaller weight to
words that are more common in the corpus.
We compare the spatial distribution patterns of the two variables analysing their GetisOrd Gi*(d) statistic as measure of local clustering (Getis and Ord, 1992). The threshold
distance for the spatial weight matrix is set at 100 km.2 We map the z-scores in Figure 1.
Patents per capita reflect the well-known uneven distribution of patenting intensity across
US counties. Similarly, z-scores for InnoTech_Tw also indicate marked spatial concentration in ‘innovative buzz’ within tweets. More importantly, spatial clusters for the two
variables broadly overlap.
We illustrate this relationship in Figure 2 across four quantiles of college education levels.
The overall Pearson’s correlation coefficient for the Getis-Ord Gi* z-scores is 0.68 (p < .001).
Considering only significant z-scores beyond the 1.96 significance level this increases to 0.75.
The strength in this relationship is confirmed by the strong Pearson’s correlation between
log of patents per capita and InnoTech_Tw of 0.69 (p < .001) shown in the right panel of
Figure 2.
These results highlight the significant opportunities available in big data and language
analysis from social media for economic geography. We note this may be particularly
important in unpacking the intangible dimension of the innovative character of places.
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Figure 2. Correlation between Getis-Ord Gi* z-scores for Pat_Cap and InnoTech_Tw (Left panel); correlation between log of Pat_Cap and InnoTech_Tw (Right panel).
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Notes
1. Available here: https://code.google.com/archive/p/word2vec/
2. Results are robust at 50, 150 and 200km thresholds.
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