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1. Title: Trademarks and the innovativeness of social enterprises
Authors: Mirko Hirschmann, Joern H. Block, Gorgi Krlev
Abstract: Social enterprises (SEs) strive to balance social missions with financial sustainability. They are a very heterogenous group. While some SEs are highly innovative, others are not. A key challenge is identifying and assessing their level of innovation, as traditional metrics like R&D spending and patents, which focus on technological and science-based innovation, often fall short. This is because SEs frequently innovate in areas such as organizational processes, business models, and services. Against this background, we explore the potential of trademarks as a new way of identifying innovative SEs within the group of SEs. Using a large sample of SEs from Germany, we examine the relationship between trademarks and the innovativeness of SEs through text-based analyses of SE websites and a survey. Additionally, we investigate the underlying reasons SEs choose to register (or not register) trademarks, recognizing that trademarks can serve various purposes. Our findings reveal that innovative SEs are more likely to file trademarks, primarily to protect their innovations and associated brands, pursuing market orientation, and scaling their social impact. These insights deepen our understanding of the heterogeneity among SEs and contribute to the growing conversation on the role of intellectual property rights in creating positive effects for society.
2. Title: The direction of innovation and work from home
Authors: Chungeun Yoon
Abstract: This study explores how allowing remote work affects firms' innovation activity. I investigate the effect of the significant shift toward working from home that occurred in response to the COVID-19 pandemic on the direction of innovation. I find that work from home has shifted the path of innovation toward technology that supports non–face-to-face communication. Using a sample of patent-holding firms, I document that firms that adopted work from home applied for more patents of non–face-to-face technologies than firms that did not offer work from home. The results are driven by smaller, younger firms in the ICT-related industry, suggesting that these firms had greater digital resilience and were better able to adjust to the unprecedented shock to the working environment. I discuss how these facts contribute to our understanding of the impact of work from home on the direction of innovation, and how we may design policy responses to future shocks.
3. Title: The geography of novel and atypical research
Authors: Qing Ke, Tianxing Pan, Jin Mao
Abstract: The production of knowledge has become increasingly a global endeavor. Yet, location related factors, such as local working environment and national policy designs, may continue to a!ect what kind of science is being pursued. Here we examine the geography of the production of creative science by country, through the lens of novelty and atypicality proposed in Uzzi et al. (2013). We quantify a country’s representativeness in novel and atypical science, finding persistent differences in propensity to generate creative works, even among developed countries that are large producers in science. We further cluster countries based on how their tendency to publish novel science changes over time, identifying one group of emerging countries. Our analyses point out the recent emergence of China not only as a large producer in science but also as a leader that disproportionately produces more novel and atypical research. Discipline specific analysis indicates that China’s over-production of atypical science is limited to a few disciplines, especially its most prolific ones like materials science and chemistry.
4. Title: Deliberate exploratory search in technology innovation: Discovering and developing need-solution pairs
Authors: Kathrin Reinsberger, Vegard Kolbjørnsrud, Barbara Mehner
Abstract: Innovation involves matching needs and solutions to form need–solution pairs (NSPs). This study investigates how organizations systemically identify and develop NSPs when searching for novel applications of existing technologies through technology-market linking—a critical yet underexplored process in strategy and innovation research. Using a multiple case study design, we analyze four innovation projects drawing on 306 expert interviews, 89 innovation proposals, and longitudinal data from diaries and retrospective interviews with 18 search agents. Our findings show that searchers engage in recurring learning practices to acquire knowledge about unmet needs, potential solutions, and how they co-evolve. These practices structure the integration of different types of knowledge over time, giving rise to four distinct search patterns that guide the direction and evolution of innovation efforts. With this study, we advance research on problem solving in innovation by unpacking how NSPs can be deliberately discovered and developed through exploratory search, rather than emerging solely from spontaneous or serendipitous encounters. We expand the literature on organizational search and learning by empirically documenting the micro-level learning processes and behaviors enabling the dynamic coupling of need and solution spaces. Finally, we contribute to the open innovation perspective by demonstrating how external knowledge critically shapes emerging technology–market combinations.
5. Title: Commercialize or sleep? Capturing value from patenting
Authors: Du Liu, Danmo Lin
Abstract: We develop a sequential model to examine patent litigation, acquisition, and commercialization decisions in innovative industries. The model focuses on potential intellectual property disputes among two patent-holding firms with overlapping technologies and a non-patent-owning producer. We highlight the role of the belief gap, defined as the difference between the patent owner’s and other market participants’ assessments of a sleeping patent’s win rate in potential litigation, in shaping these strategic decisions. Alongside the belief gap, two other factors are also important: the relative strength of the commercialized patent compared with the sleeping patent, and the degree of technological overlap between them. These factors jointly determine whether firms commercialize, retain, or sell a patent, as well as the identity of the acquirer. Our analysis shows that (1) low belief gaps facilitate settlement, whereas high gaps trigger litigation for uncommercialized sleeping patents; (2) higher relative win rate of the commercialized patent promotes post-acquisition settlement; (3) high belief gaps combined with low technological overlap induce patent holders to acquire sleeping patents; and (4) high technological overlap reduces patent commercialization. This framework advances the understanding of patent deployment strategies under market dynamics and offers policy insights for effective patent management.
6. Title: Revisiting speed of imitation from a competitive dynamics perspective
Authors: Marco Balzano, Claudio Giachetti
Abstract: Imitation—the process of reproducing other firms' products, processes, technologies, or strategic decisions in general—is a salient theoretical construct in the strategic management literature. Moving beyond the “one imitation strategy” assumption, some studies have focused on “how quickly” firms imitate, describing the speed of imitation (SoI) as a key source of “fast-mover advantages.” However, research on SoI has primarily developed in an isolated fashion across multiple subfields of strategic management, leading to a variety of theories, methodologies, and mixed findings that hinder the comprehensive understanding of SoI research. Against such a backdrop, this review leverages competitive dynamics research to (a) conceptualize SoI both as the velocity dimension of the imitation process and as a specific type of competitive response by identifying its necessary conditions, (b) integrate current knowledge on SoI by shedding light on its antecedents and outcomes, resulting in a process model that organizes these factors systematically, and (c) use this presented process model to identify research gaps and mixed findings in the existing literature, thus opening avenues for future research.
7. Title: Do mission-oriented grant schemes shape the direction of science?
Authors: Raffaele Mancuso, Anders Broström
Abstract: A growing body of literature has examined how applying for and winning competitive project grants affects the career trajectory of scientists in terms of productivity, quality, social networks, and knowledge. However, the role of grant schemes in shaping the direction of scientific inquiry remains poorly understood. In this study, we investigate how the research of grant recipients, rejected applicants, and a set of comparable non-applicants working in the same fields relates thematically to a set of funding calls issued by the Swedish Foundation for Strategic Research. These calls are all of the ‘request for applications’ (RFA) type – i.e. targeting a specific type of research that the funder has identified and seeks to strengthen. We analyze the similarity between the topics embedded in applicants' research and the ones embedded in RFA calls. Applying a matching procedure followed by a difference-in-differences design, we find that applicants increase their topic similarity with the call more than non-applicants. However, we find no significant differences between the research of funded and rejected applicants – both groups shift their research in the direction of the call at a similar rate. These results cannot be explained by differences in post-call productivity. While we do not claim to have definitively disentangled the treatment from the selection effect on this issue, our findings have important implications for science policy and for our understanding of how the formulation of RFA calls shapes the direction of scientific inquiry.
8. Title: STEM employment resiliency during recessions: Evidence from the COVID-19 Pandemic
Authors: James C. Davis, Holden A. Diethorn, Gerald R. Marschke, Andrew J. Wang
Abstract: STEM occupational employment suffered smaller peak-to-trough percentage declines than non-STEM employment during both the Great Recession and COVID-19 recession, suggesting a relative resiliency of STEM employment during recessions in the digital age. We exploit the sudden peak-to-trough declines in STEM and non-STEM employment during the COVID-19 recession to measure STEM recession-resiliency during the pandemic, decomposing our difference-in-differences estimate into parts explained by various sources including differences in demographics, educational attainment, job tasks, remote work capability, industry, and STEM knowledge importance on the job. We find that STEM knowledge importance on the job explains the greatest share of STEM employment resiliency, and that workers in non-STEM occupations who nonetheless use STEM knowledge experienced higher employment rates during the pandemic. We show that R&D expenditures and employment also remained resilient, suggesting only a mild effect of the COVID-19 pandemic on innovative activity. Altogether, our findings suggest that increasing opportunities for STEM training — including outside the college-track — may help improve the employment resiliency of workers during future recessions.
9. Title: The impact of digital trade rules on firms' international joint patent applications
Authors: Bin Liu, Chunmiao Liu, Chuanchuan Li, Xiao Chen
Abstract: International joint patent applications, a means of legal protection for co-developed technologies by firms from different countries, are being affected by the emerging digital trade rules. We use data on firms' joint patent applications with foreign partners from the Bureau van Dijk Orbis Intellectual Property database to investigate the impact of digital trade rules on international joint patent applications at the firm level. Our empirical result suggests that digital trade rules included within preferential trade agreements significantly promote local firms' international joint patent applications. This result holds after a series of endogeneity tests and robustness checks. In addition, we find that the promotion effect is heterogeneous across the types of provisions, the digital intensity of sectors, the geographical contiguity between countries and the types of collaboration entities. Moreover, we demonstrate that digital trade rules promote firms' international joint patent applications through a critical mechanism that digital regulatory differences between countries are reduced. Furthermore, we find that digital trade rules increase the breadth, depth, and quality of firms' international joint patent applications. Overall, our study enriches the understanding of the effects of digital trade rules and sheds light on the factors that influence firms' international joint patent applications.
10. Title: Contextualizing policy mixes – A configurational study on rapid transitions
Authors: Jouni K. Juntunen, Shah Rukh Shakeel
Abstract: The policy mixes in sustainability transitions have been recognized as a central component in accelerating decarbonization. Policy mixes are embedded in a broader institutional and structural order involving technologies, infrastructures, markets, practices, and environmental conditions within socio-technical transitions. In this paper, we examine how various combinations of demand-pull policy mixes, and infrastructural, environmental, and market configurations result in either rapid or slow transitions. We draw on European heat pump diffusion as a novel innovation featuring very different diffusion levels within the continent. The analysis draws on a country-level data set of 20 European countries, and a configurational analysis using the fuzzy-set Qualitative Comparative Analysis (fsQCA) method. The policy mix measures for configurational analysis are constructed using data on sector specific policy instruments, taking in economic policies, regulatory policies, and mandatory and voluntary soft and systemic instruments. We complement the model with environmental conditions, infrastructure data on gas and heating networks, and market conditions. Three key findings emerged. First, we contextualize policy mixes to reveal how various configurations can lead to either rapid or slow transitions. Second, we contribute to the research on energy transitions by demonstrating the importance of infrastructural arrangements. Third, we make a methodological contribution by exemplifying how the two-step comparative case study method can separate slowly changing remote conditions and more rapidly evolving proximate conditions in studies on sustainability transitions. The results emphasize system-level environment and climate policy approaches that improve the cost competitiveness of clean technologies.
11. Title: Innovation grant (S)hopping: Unpacking SMEs' support choices between multiple potential funding sources
Authors: Siqiao Luan, Nola Hewitt-Dundas, Stephen Roper
Abstract: In many national contexts, firms encounter a complex support landscape for research and development (R&D) and innovation, which includes national and local grant schemes. How do small and medium enterprises (SMEs) navigate these landscapes? What factors influence their decision-making processes and choices regarding funding applications? Understanding these processes is crucial for creating more effective and precisely targeted innovation support systems. Using frameworks for contingent and hedonic decision-making, we conceptualise how SMEs choose between different innovation funding options. Interview data indicate a strong experiential element in SMEs' decision-making. Decisions between alternative funding sources tend to be reactive and driven by intuition in emerging SMEs, more planned and hedonic in early-trading SMEs, and based on strategic and hedonic reasoning in mature, revenue-generating SMEs. The findings provide valuable insights into the dynamics of SMEs' innovation funding strategies and offer practical implications for designing funding programmes that meet the needs of SMEs at various stages of development.
12. Title: Pre-entry experience and the heterogeneity in startup performance: Evidence from the nascent artificial intelligence industry
Authors: Aliasghar Bahoo-Torodi, Roberto Fontana, Franco Malerba
Abstract: We examine the performance differences among startups in nascent industries, taking account of the distinct knowledge contexts from which they arise. Specifically, we investigate the effect of pre-entry experience on the performance of startups originating within the same industry (i.e. inside–industry spinouts) and those from related knowledge contexts along the value chain (i.e. outside–industry spinouts). Analyzing a novel dataset that includes all U.S. artificial intelligence industry startup entrants during the period 1980 to 2014, we find that inside–industry spinouts and outside–industry spinouts have comparable survival and successful exit rates, outperforming startups with no pre-entry experience related to AI. Exploring the heterogeneity among outside–industry spinouts, we also find that the higher survival rate of this category of entrants is driven by startups founded by individuals who previously worked for firms operating in upstream supplier industries. We discuss the implications of our findings for research on strategy and industry evolution.
13. Title: Knowledge spillover of innovation: Entrepreneurial difference
Authors: David B. Audretsch, Maksim Belitski
Abstract: This paper extends the knowledge spillover theory of entrepreneurship and innovation to explain how firms of different ages (startups vs. incumbents) and sizes (small vs. medium/large) benefit differently from external knowledge collaboration. Drawing on the distinction between active (formal) and passive (informal) spillovers, we examine how the intensity of knowledge collaboration influences two key innovation outcomes: product innovation and new market entry. Using a panel dataset of 27,685 UK firms (2005–2015), we show that the gains from knowledge spillovers for all types of firms are subject to diminishing marginal returns as collaboration intensity increases, while the findings between startups and incumbents are more nuanced than between small and medium/large firms. The benefits from knowledge spillover of innovation vary by knowledge spillover type, intensity, and mode of engagement, as well as innovation outcome. These findings refine the knowledge spillover theory by emphasizing the importance of firm age over size (entrepreneurial difference) in moderating innovation outcomes.
14. Title: Risk in science: The socialization of risk-taking in early-career training
Authors: Sotaro Shibayama, Pauline Mattsson, Anders Broström
Abstract: Science is a risky business, and risk-taking is a critical disposition for scientists. This study uses a combination of survey and bibliometric data to measure the degree of individual scientists' risk-taking and investigate its determinants. In particular, we focus on academic training as a critical arena for the socialization of risk-taking and examine whether and how risk-taking is transmitted from one generation to the next. Drawing on a sample of PhD students and their supervisors in life sciences in Sweden, we find that students' risk-taking is significantly associated with that of their supervisors, and that this association is stronger when supervisors provide more frequent mentoring. Importantly, the association persists for 10 years even after students leave the PhD affiliation and switch research topics. Approximately 25 % of the variance in students' risk-taking can be attributed to the variance in supervisors' risk-taking. We find other determinants of students' risk-taking such as funding conditions and previous work experiences. As endogeneity due to selection is a concern, we employ the propensity score matching technique and obtained consistent results. We also exploit cases in which a supervisor was replaced by another supervisor, showing that the longer the initial supervisor is in place, the stronger the association is with the initial supervisor's risk-taking and the weaker with that of their replacement. These findings suggest the critical role of early-career academic training in shaping scientists' risk-taking and passing down the disposition to the next generation.
15. Title: Does market engagement in public procurement foster innovation? Results from a Pan-European survey
Authors: Pelle Berkhout, Anne Rainville, Matthijs Janssen, Koen Frenken
Abstract: Market engagement during tender preparation is assumed to positively impact innovation in public procurement, as it facilitates demand articulation and interactive learning between procurers and potential suppliers. At the same time, early-stage market engagement is found to be comparatively underused in the European Union (EU). This makes it all the more important to obtain a better understanding of whether and how market engagement fosters innovation. Differentiating between static versus dynamic and one-to-one versus group-based engagement formats, this paper examines the extent to which deploying distinct formats and engaging different actor types influence learning and innovation in public procurement. We employ structural equation modeling to examine a mediation model, in which we hypothesize that market engagement informs suppliers about upcoming opportunities, thereby directly affecting innovative bids. We also hypothesize that procurers will learn from market engagement activities and adapt the tender and procurement process accordingly, which might lead indirectly to innovation. To assess this model, we use data (N = 1613) collected through a survey disseminated among procurers with a project tendered on the EU's tender platform Tender Electronics Daily in 2022. We find that distinct market engagement formats have diverse and sometimes adverse effects on innovation. This demonstrates that market engagement is not a singular practice, nor always advisable. We also find that interactive learning is essential for market engagement to positively impact innovation. Innovation-enhancing procurement practice thus requires that procuring entities orient their interactions around explicit learning objectives and select market engagement formats that are congruent with these aims.
16. Title: How transparency shapes tax policy effectiveness: Evidence from cryptocurrency markets
Authors: Lin William Cong, Vicki Wei Tang, Tony Qingquan Zhang
Abstract: We investigate how transparency—crypto exchanges' verification of trader identities through Know-Your-Customer (KYC) and their transmission of trader and transaction data to tax authorities—shapes the effectiveness of tax policies in cryptocurrency markets. Using regulatory events and cross-exchange price variation, we provide initial global evidence that transparency amplifies the capitalization of statutory crypto-tax liabilities into prices. In the United States, Bitcoin prices on exchanges subject to new tax reporting obligations fall by an average of 0.34 % following announcements that raise expectations of information transmission, even without changes in statutory tax liabilities. Across jurisdictions, price declines are significantly larger where reporting systems are more transparent, and in cross-sectional analysis, exchanges that both enforce KYC and transmit information show the strongest price sensitivity to local tax liabilities, particularly where capital controls constrain arbitrage. These findings reveal a transparency–privacy trade-off unique to crypto markets and demonstrate how digital assets provide rare opportunities to test classic tax-capitalization theories under conditions of anonymity and regulatory heterogeneity, with implications for the design of effective tax policies.
17. Title: Knowledge ecosystem emergence: Organizing participation, identity, and actorhood to bridge the governance void
Authors: Ermal Hetemi, Paavo Ritala, Anna Jerbrant
Abstract: Multi-organizational collaborations involving the industry, academia, and government have become prevalent in developing knowledge to address complex societal problems. These fluid and loosely coupled forms of collaboration, known as knowledge ecosystems, provide the necessary organizing elements for the search and creation of new knowledge. While the literature acknowledges the prevalence of knowledge ecosystems, it remains relatively silent on how their organization develops over time. This lacuna in our understanding is problematic, given the challenge of governance voids for cross-sectoral knowledge collaborations, which lead to difficulties in mobilizing action, securing resources, and ultimately achieving the knowledge-related goals of these collaborations. To address this gap, we theorize knowledge ecosystems as meta-organizations, examining how they gradually develop organizing elements that bridge the initial governance void. Empirically, we draw on an in-depth field case study of the High-Capacity Transport ecosystem in Sweden, demonstrating how three interrelated organizational elements—participation, identity, and actorhood—emerge through an iterative, yet broadly sequential process to resolve governance void challenges in resourcing, belonging, and collective action. Furthermore, we identify discursive and performative meta-organizational practices that enable the actors to collectively enact the aforementioned organizational elements and to engage in knowledge search. We further demonstrate how the organization of knowledge ecosystems is never ‘complete’ and the governance void remains only partially resolved, given the underdefined nature of new knowledge as the ecosystem's shared goal. Overall, our process model contributes to the theory, practice, and policy of knowledge ecosystem emergence and organizing.
18. Title: The impact of ISO standards on the diffusion of scientific knowledge
Authors: Peter Neuhäusler, Knut Blind
Abstract: Technical standards have gained increased importance in supporting technological innovation. Within the standardization process, standard-setting organizations (SSOs) build upon scientific and technological knowledge. Consequently, scientific publications can be referenced in a standard. These standard-relevant publications (SR-pubs) remain under-researched thus far, as the literature mainly focuses on standard-essential patents (SEPs). Besides providing some basic patterns regarding SR-pubs, we focus our analyses on the citation patterns of these standard-relevant publications. We hypothesize that a) SR-pubs are more highly cited than the average publication and b) that this is, on the one hand, due to a selection effect, i.e., more highly cited publications are more likely to be referenced in the standard from the start, but on the other hand due to a “reputation effect,” i.e., being referenced in a standard further increases the citation rates of a paper due to a boost in visibility. We test our assumptions using a dynamic difference-in-difference (DID) estimator on a sample of 6754 unique, standard-relevant publications cited in standards published by the International Organization for Standardization (ISO) and a control group that is ten times the size. The results show that SR-pubs are more highly cited than the average publication from the control group. We further find evidence for a strong selection effect, particularly for publications that have already been highly cited before being referenced in a standard. We can also confirm the reputation effect, albeit on a smaller scale than the selection effect, especially for publications that have previously been lowly cited before being referenced in a standard.
19. Title: FDI dominance and the scope for a modern domestic industry
Authors: Nguyen Chau Trinh, Pham Thi Thu Tra, Ha Thi Cam Van, Dao Le Trang Anh
Abstract: This paper examines the “more is actually less” FDI argument in the context of a high-tech industry using Vietnam's electronics industry as a case study, where multinational corporations dominate output and capital investment. We connect Gereffi's global value chain governance framework with Meyer's country-of-origin perspective to analyze intra- and inter-industry spillovers. In doing so, we examine how FDI shapes domestic firms' managerial capabilities and technological upgrading. Using a ten-year firm-level panel and a metafrontier approach, we find that domestic firms achieve only 52 % efficiency in converting inputs to outputs and operate at just 64 % of the FDI technological frontier, with little improvement over time. Horizontal FDI enhances domestic management practices but fails to deliver meaningful technology spillovers. Its growing dominance also widens the technology gap, indicating the growing backwardness of domestic technology. Vertical FDI has mixed effects: upstream FDI supports managerial improvement, while downstream FDI encourages technological upgrading under competitive pressure. Spillovers vary by industry and FDI origin, with ASEAN- and China/Taiwan-based FDI offering modest technological and productivity gains. Our findings highlight the asymmetry between managerial and technology spillovers, suggesting that without stronger local linkages, FDI dominance may constrain, rather than enable, domestic upgrading in high-tech sectors.
20. Title: 300 years of British patents
Authors: Enrico Berkes, Matthew Lee Chen, Matteo Tranchero
Abstract: The study of innovation depends heavily on high-quality patent data. Yet, datasets containing complete patent documents focus only on recent decades, while historical patent datasets with broader temporal coverage typically lack detailed information. Therefore, our ability to leverage advances in textual analyses to study long-run innovation dynamics remains limited. To this end, we introduce a large-scale dataset of the universe of technical specifications of British patents granted between 1617–1899. Our data consists of the full specification texts alongside linked information about inventors, including their disambiguated names, occupations, and addresses. We use our data to document changes over time in total inventive activity, the geography of innovation, inventor occupations, and patent novelty and impact. Finally, we discuss use cases and avenues for subsequent research.
21. Title: Not all success is created equal: The innovation costs of extreme success
Authors: Hung M. Dao, Selina L. Lehmann, Oguz A. Acar, Dirk Deichmann
Abstract: Corporate ideation systems are increasingly used to harness employee creativity for innovation. Within these systems, serial ideators play a central role by consistently supplying new ideas. While prior research has emphasized the benefits of past success in fostering future innovation, it often treats all successes as functionally equivalent. In this study, we adopt a more nuanced perspective by distinguishing between ordinary and extreme success, and theorize that extreme success, but not ordinary success, undermines innovation outcomes. Drawing on a four-year archival dataset encompassing 1145 ideas submitted by 236 serial ideators within the internal ideation system of a global automotive firm, we find that past extreme success significantly reduces the likelihood of subsequent idea implementation. We further demonstrate that this effect is driven by two mediating mechanisms: (i) reduced team idea development and (ii) inflated self-perceived social status. In two follow-up experiments, we provide causal evidence that extreme success influences the two mediators. Together, our research advances prior work by conceptually and empirically distinguishing between ordinary and extreme success in ideation systems and uncovering the specific mechanisms through which extreme success, unlike ordinary success, can hinder subsequent innovation outcomes. We discuss several implications for managers seeking to foster sustained employee creativity and innovation through digital ideation.
22. Title: Transformation of Global Science core–periphery structure towards a multi-polar horizon: The Rise of China and the Global South from 1980–2020
Authors: Andrea Montaño Ramirez, Alexander M. Petersen
Abstract: The global post-industrial shift has witnessed vast geo-political and technological transformations — but to what degree are they mirrored in the scientific enterprise? We examine the structure and dynamics of international collaboration networks from 1980 to 2020, which features the disruptive shift from the longstanding Anglophone duopoly to the multi-polar landscape of the 21st century. To this end, we develop a systematic framework for tracking core–periphery dynamics, which facilitates analyzing the structural factors underlying the ascendance of China and other global south nations. To provide a more granular perspective on the shifting geo-political role of the United States (US) within the global science system, we disaggregated cross-border publications by US states alongside other countries. Longitudinal analysis illustrates the global shift from Euro-American dominance to a multipolar system, with China emerging as a leader and facilitating the integration of its most active partners into the rich club of scientific production. This structural transformation has, nevertheless, altered the stability of longstanding systemic hierarchies and is reminiscent of the “Three-Body Problem” in dynamical systems theory, where the addition of massive poles reduces the system’s stability and predictability. Our findings also highlight the roles of overarching national (US) and transnational (European Union) innovation systems, and the expansive influence of large team science projects as two factors promoting global science integration. These insights provide a fresh perspective on the analysis of global science and its implications for national science policy development, offering strategies for global science countries to strengthen their positions in an increasingly integrated global science system.
