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Introduction 

Overlay maps provide a concise way to contextualise previously existing information of an organization, 

topic, or specific technological fields in a cognitive space.  In the past few years, we have proposed a 

systematic method to drawing science overlap maps (Rafols et al. 2010) and patent overlap maps (Kay et 

al. 2014) based on publication and patent respectively.  Research proposals, to agencies such as the U.S. 

National Science Foundation (NSF), reflect new ideas, concepts, tools, and data that play a vital role in 

the development of science and technology (Nichols 2014)).  Proposal analyses can provide valuable 

research intelligence  "upstream" of analyses of research outputs, such as publications and patents. 

In this context, we present a new approach to visualize proposal content by mapping NSF awards based 

on compilations of Program Element Codes (PECs).  As a base for mapping, we extract the PECs from 

NSF awards for 1976 through 2014.  We categorize the PECs into disciplines, locating them based on the 

extent of co-occurrence in individual awards.  By overlaying sets of awards on the base map, we can see 

distributions across disciplines.  This is effective in showing changes over time, as in distribution of 

proposals on a given subject matter or by a research unit.  It can also be used to contrast the emphases of 

different research units.  In this paper, we illustrate for Big Data as our target field for this case study.  

This exercise shows the potential of funding awards (reflecting proposals) analysis to aid in research 

assessment, R&D opportunities analysis, and portfolio management. 

 

Keywords: Funding Proposal; Overlap Maps; National Science Foundation (NSF); Technology 

Management 

 

Acknowledgements 

We acknowledge support from the US National Science Foundation (Award #1527370 – "Forecasting 

Innovation Pathways of Big Data & Analytics"). Besides, we are grateful for the scholarship provided by 

the China Scholarship Council (CSC Student ID 201406030005). The findings and observations 

contained in this paper are those of the authors and do not necessarily reflect the views of the National 

Science Foundation and China Scholarship Council. 

 

Reference 

Kay, L., Newman, N., Youtie, J., Porter, A. L., & Rafols, I. (2014). Patent overlay mapping: Visualizing 

technological distance. Journal of the Association for Information Science and Technology, 65(12), 2432-

2443. 

 

Nichols, L. G. (2014). A topic model approach to measuring interdisciplinarity at the National Science 

Foundation. Scientometrics, 100(3), 741-754. 

 



Rafols, I., Porter, A. L., & Leydesdorff, L. (2010). Science overlay maps: A new tool for research policy 

and library management. Journal of the American Society for information Science and Technology, 61(9), 

1871-1887. 


