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Dual-Dimension Scientist Evaluation Framework Based on the
Disruptive and Consolidating Impact of Their Papers
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Abstract: Using the rich mutual citation information in citation networks, the citation links of scientific papers can be cat-
egorized into two citation types: disruptive and consolidating. This study adopted a dual perspective to examine a scientist’s
disruptive and consolidating impact and proposes a measurement framework that divides scientists into two academic char-
acteristics. We can obtain valuable insights by condensing various types of scientists into these two categories. To evaluate
the consistency and effectiveness of this framework, we conducted an empirical analysis using the American Physical Soci-
ety (APS) dataset, which comprises 463,348 papers, 9,370,286 citation links, and 234,086 post-disambiguated scholars. We
employed Kendall’s tau correlation, the identification proportion, and the average rank as evaluation metrics. The results in-
dicate that disruptive citations and the disruptive h-index indicate a high consistency with traditional indices while surpass-
ing benchmark indices in terms of the convergence efficiency. The disruptive influence of scientists serves as an indicator

of their innovation level and potential. The dual measurement framework accurately and effectively captures the influence
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of scientists, providing a means for the early identification of future innovative researchers, reforming performance and re-

ward systems, reviewing and evaluating funding projects, and formulating incentive policies for scientific research.

Keywords: scientometrics; citation network; h-index; disruption index; scientist impact
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