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 Who is funding what research and technology?

Questions about Sustainability Science

 Who is funding what research and technology?
 What publications/expertise exist on a certain topic?
 What patents are filed by whom and where?
 What scholarly networks exist?
 Are there bursts of activity?

Approach
 Use open source tools to analyze and map 7 different 

publication, patent, and funding datasets on the topics 
“biomass” and “biofuel”.

 Design online interface to the data so that domain experts can g p
interactively explore the field of sustainability research.
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Datasets Used

The dataset covers 13,528 records on “biomass” and “biofuel” research and 

technology from seven different publication, patent, funding datasets for the 

years 1901 to 2010.

Funding

 National Institutes of Health (NIH) awards National Institutes of Health (NIH) awards  

 National Science Foundation (NSF) awards  

 US Department of Agriculture (USDA) awards  

Publications

 MEDLINE papers by the National Library of Medicine retrieved  

 Web of Science (ISI) publications by Thomson Reuters identical to the one ( ) p y
used in (Bettencourt and Kaur, 2010)  

 Department of Energy (DOE) publications 

PatentsPatents

 USPTO patents retrieved from the Scholarly Database 
(http://sdb.slis.indiana.edu) at Indiana University on 11/20/2010.  
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Datasets Processing
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Computational Scientometrics 
Cyberinfrastructures

Scholarly Database: 25 million scholarly records
http://sdb.slis.indiana.edu

Cyberinfrastructures

http://sdb.slis.indiana.edu

VIVO Research Networking
h // i bhttp://vivoweb.org

Information Visualization Cyberinfrastructure
http://iv.slis.indiana.edup

Network Workbench Tool & Community Wiki
http://nwb.slis.indiana.edu

Science of Science (Sci2) Tool and CI Portal
http://sci.slis.indiana.edu

Epidemics Cyberinfrastructure
http://epic.slis.indiana.edu/
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Scholarly Database: Web Interface
http://sdb.slis.indiana.edu

Supports federated search of 25 million publication, patent, grant records.
Results can be downloaded as data dump and (evolving) co-author, paper-citation 
networks.
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Register for free access at http://sdb.slis.indiana.edu
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Since March 2009:
Users can download networks:Users can download networks:
- Co-author
- Co-investigator  
- Co-inventorCo ve o
- Patent citation
and tables for 
burst analysis in NWB.
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http://sci2.cns.iu.edu
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Sci2 Tool – “Open Code for S&T Assessment”

OSGi/CIShell powered tool with NWB plugins and 
many new scientometrics and visualizations plugins.y p g

Horizontal Time Graphs

Sci Maps GUESS Network Vis

Börner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micah, Duhon, Russell Jackson, Phillips, Patrick, Ma, Nianli, Zoss, 
Angela,  Guo, Hanning & Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and Visualizing Scholarly Networks 

Using the Scholarly Database and the Network Workbench Tool. Proceedings of ISSI 2009: 12th International Conference 
on Scientometrics and Informetrics, Rio de Janeiro, Brazil, July 14-17 . Vol. 2, pp. 619-630. 
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Sci2 Tool

Geo Maps

Circular Hierarchy
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UCSD Base Map Of Science

7.2 million papers published in over 16,000 separate journals, proceedings, and series 
published by Web of Science (WoS) by Thomson Reuters in 2001–2005. 
Bibliographic coupling was applied to determine the similarity of journals.
S h i l L h fl d i M P j i 2DSpherical Layout was then flattened using a Mercator Projection to create a 2D map.
Each of the 554 nodes represents a set of similar journals.
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How to Read the UCSD Map

UCSD Science Map 
with data overlay.

Circle of  non-located, 
e.g., ‘Unclassified’ 
records.

Map legend of
circle area size

Header and footer with 
information when this 
map was created, bycircle area size 

coding

Listing of  all data 

map was created, by 
whom and using what 
data set.

records organized into 
UCSD science areas.

Listing and circle of  g
non-located, e.g., 
‘Unclassified’ records.
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Publications - DOE
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Publications - ISI

Scaling 0.1

15

Publications – ISI. All Sustainability Research

The Web of Science 
data was retrieved 
f h S ifrom the Science 
Citation Index 
Expanded (SCI-
EXPANDED)EXPANDED), 
Social Sciences 
Citation Index 
(SSCI) Arts &

Scaling 0.1

(SSCI), Arts & 
Humanities Citation 
Index (A&HCI), by 
running a query g q y
"Sustainability" over 
the Title and 
Abstract fields      
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on 4/30/2009. 



Publications - MEDLINE
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0.1 0.01

Publications – DOE+MEDLINE+ISI

0 1

0.01
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Patents - USPTO
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Funding - USDA
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Funding - NIH
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Funding - NSF

0 10.1
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Funding – NIH+NSF+USDA

0 10.1
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Funding vs. Publications vs. Patents
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DOE 
“SUBJECT” tag co-occurrence networkJ g
MST-Pathfinder Network Scaling was applied to reduce the number of  edges.

01 Coal, Lignite, And Peat

010000 -- Coal, Lignite, & Peat

010400 -- Coal, Lignite, & Peat-- Processing

010402 -- Coal, Lignite, & Peat-- Purification & Upgrading

010403 -- Coal & Coal Products-- Hydrogenation-- (-1987)

010404 -- Coal, Lignite, & Peat-- Gasification

Ablation

Absorption

Abstracts

Abundance

Acceleration

Accidents

Accumulators

NIH
Bimodal network of  ICD (gray) to institutions (red).



ISI
Co-author network. Author nodes with more or equal 5 papers are labeled.  

Nodes: 1017
Edges: 2538
There are 249 weakly connected components. (44 isolates)

ISI
Co-author network. Author nodes with more or equal 200 citations are labeled.  

Nodes: 1017
Edges: 2538
There are 249 weakly connected components. (44 isolates)



Publications – ISI. All Sustainability Research
Co-Author Network  (23,421 not 328 publications)

Nodes: 47439
Edges: 118838
There are 11322 weakly connected components. (4642 isolates)
The largest connected component consists of 16251 nodes.

Nodes: 16251
Edges: 72408Edges: 72408

MST-Pathfinder Network Scaling 

Nodes: 16251
Edges: 16250
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Publications – ISI. All Sustainability Research
Co-Author Network cont.
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Publications – ISI. All Sustainability Research
Evolution over 3 time periods (74-00, 01-06, 07-11)
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http://mapsustain.cns.iu.edu
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Google Map JavaScript API was used to implement both maps with two aggregation layers for 
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g p J p p p gg g y
each. The geographic map aggregates to the state level and the city level. The science map has a 
high level of  aggregation of  13 top-level scientific disciplines and a low level of  554 sub-
disciplines.
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The geographic map at state level.
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The geographic map at city level.

Search result for “corn”
Icons have same size but represent different #records
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Click on one icon to display all records of  one type.
Here publications in the state of  Florida.
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Detailed information on demand 
via original source site for exploration and study.g p y
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Search result for “Miscanthus,” a special energy
biomass crops for second generation biofuel.  
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40

The science map at 13 top-level scientific disciplines level.
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The science map at 554 sub-disciplines level.
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 Who is funding what research and technology?

Questions about Sustainability Science

 What publications/expertise exist on a certain topic?

 What patents are files by whom and where?

 What scholarly networks exist? What scholarly networks exist?

 Are there bursts of activity?

P i i N SPromising Next Steps

 Add more data – jobs, news, education data?, societal impact data?

 Add more filters (congressional districts, $ranges, #citations, etc.)

 Evaluate the analysis results and online interface with domain experts

 Engange in fruitful collaborations that communicate the structure and evolution 
of this new field to a wide audience for means of navigation, management and g g
exploitation.
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All papers, maps, cyberinfrastructures, talks, press are linked 
from http://cns.iu.edu


