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The Impact of interdisciplinarity on disruptive innovation: the moderating
role of collaboration pattern and collaboration size

Deng Cheng, Zhang Xue, Yang Zhibo & Zhang Mingze
Scientometrics, Volume 130, pages 2987-3011, (2025)

Interdisciplinary research has become a pivotal strategy for addressing complex challenges, and
understanding its relationship with disruptive innovation has garnered increasing attention. This study
explores the relationship between interdisciplinarity—measured by disciplinary variety, balance, and
disparity—and disruptive innovation, quantified using the disruptive index. Focusing on Earth Sciences from
the Web of Science database between 2000 and 2019, we construct a logistic regression model to examine
these variables. Our findings reveal that interdisciplinarity indicators generally positively influence
disruptive innovation. Besides, the analysis highlights the moderating effects of collaboration patterns and
collaboration size. Notably, international collaboration plays a vital role in strengthening this connection.
Regarding collaboration size, medium-sized teams are more effective at balancing efficiency and diversity,
thereby effectively leveraging the strengths of various disciplines to foster innovation. Additionally, large
teams can maximize their innovative potential through effective management strategies that integrate diverse
perspectives. The results are validated through robustness checks. These insights contribute to a deeper
understanding of strategically leveraging collaboration to foster interdisciplinary advancement and facilitate
transformative progress.

The impact of team compositions on disruptive and novel research in
large-scale research infrastructures

Mingze Zhang, Lili Wang & Zexia Li
Scientometrics, Volume 130, pages 2379-2401, (2025)

Modern science has evolved into big science, where collaboration has become a common choice for
global scientists. Lots of expensive Large-scale Research Infrastructures (LSRIs) have been constructed and
have become essential for advancing scientific knowledge and technological innovation. By fostering
international collaboration and enabling scientific discoveries that drive innovation, LSRIs have attracted
significant attention from academia, industry, governments, and the public. However, despite the importance
of LSRIs, the collaborative effects—especially those related to advancing academic knowledge and
achieving scientific breakthroughs—are not yet well known. This study quantifies the potential impact of
inter-community and intra-community collaboration on LSRIs’ scientific performance, measured by the
disruption index and novelty metrics, which represent the output types and novelty degrees, respectively.
Based on the scientific publications from five world-leading LSRIs, the result shows that staff participation
in LSRIs associated with more disruptive and novel knowledge. Additionally, diversity in team composition
and leadership is also positively associated with better scientific performance. The findings suggest that
inter-community collaborations in LSRIs should be encouraged, long-term collaborative relationships should
be established, and organizational policies may need to be revised to encourage and protect the staff’s
contributions to users’ research.
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