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Table 1 Top 25 companies in terms of number of papers published on major facilities using synchrotron radiation sources

FS NSIES €L i AL &=L =5l i@(ﬁé)% NCIRE e

1 IBM Corp IBMAE] ESES| 484 SEREA

2 Toyota Motor Co Ltd FHAEERQE] B4 345 BET

3 Genentech Inc BERZRAE ESE 329 EMHIZ

4 Hitachi Ltd HIAF SEN 223 BERB.ETT

5 Sumitomo Elect Ind Ltd ~ fEREBST I B 190 g;‘i;;@gﬁ TR

6 Merck & Co Inc Kz AT ESES| 166 lIZ5

7 Amgen Inc FERHAT EJES 151 W2

8 Pfizer Inc ST VN EJES| 135 &= il o)

9 Rigaku Corp ik YN SE:N 110 ﬁ:ﬁﬂ?ﬁ*ﬁ&%ﬁﬂﬂ

10 Intel Corp HRRAE ESES| 102 TENSH

11 GlaxoSmithKline Inc BEEERAA HE 101 HlIZ5

12 Samsung Elect Co Ltd ZEBFHERAT HE 101 BrTl

13 Takeda Pharmaceut Co Ltd ~ EHEBIZAF] SP: 95 Zmf R

14 NEC Corp Ltd HASNEC BSAF B4 94 EEREAR

15 JEOL Ltd BAxBEFHAST SE:N 93 R ERE = HE

16 Nippon Steel Corp Ltd HAS| Sk iaHt HZx 92 B
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(3 Industry—Are you looking for state-of-the-art laser technology? Laserlab-Europe connects you with the facility best suited to your
needs. [2025-05-30]. https://laserlab-europe.eu/industry.
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(@ ENRIITC - European network of research infrastructures & industry for collaboration. [2025-05-30]. https:/eatris. eu/projects/

enriitc-european-network-of-research-infrastructures-industry-for-collaboration.
(@5 Exploring the future of microelectronics. [2025-05-30]. https://irtnanoelec.fr/about-irt-nanoelec.
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Large-scale research infrastructure empowers
high-quality development of private enterprises:

Current situation, challenges, and policy recommendations

ZHANG Lingling' WANG Fugiang™ ZHANG Mingze'* LI Zexia""
(1 School of Economics and Management, University of Chinese Academy of Sciences, Beijing 100190, China;
2 Sino-Danish College, University of Chinese Academy of Sciences, Beijing 100190, China;
3 Sino-Danish Center for Education and Research, Beijing 100190, China;
4 National Science Library, Chinese Academy of Sciences, Beijing 100190, China)

Abstract Private enterprises have become an important source of innovation in China’s economic development. Large-scale research
infrastructure, as a crucial strategic support and innovation element for breaking through key technologies, provides a platform for the
innovative development of private enterprises. At present, some large-scale research infrastructures in China, such as the China
Spallation Neutron Source and the Shanghai Synchrotron Radiation Facility, have begun actively exploring mechanisms to serve
private enterprises. These efforts have helped a number of private companies overcome critical technological bottlenecks and achieve

original innovations. Nevertheless, in the current process of opening up large-scale research infrastructures to private enterprises in
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China, problems such as information asymmetry and a shortage of professional talent persist; in particular, the degree of openness to
private enterprises and the availability of beamtime allocated to them still require significant improvement. To enhance the capacity of
large-scale research infrastructure in supporting Chinese private enterprises to overcome key technological bottlenecks and promote
industrial development, this study analyzes the innovation capabilities of Chinese private enterprises and their demand for large-scale
research infrastructure. It elaborates on the role of such infrastructure in facilitating high-quality innovation-driven development of
private enterprises. The study also provides an in-depth analysis of the challenges faced by private enterprises in utilizing large-scale
research infrastructure and summarizes international experiences in leveraging such infrastructure to support industrial development.
Finally, the study explores actionable insights and recommendations for promoting the open and shared use of large-scale research
infrastructures by private enterprises-including systematically formulating industrial innovation collaboration programs and enhancing
targeted outreach and promotion efforts.

Keywords large-scale research infrastructure, private enterprises, open sharing, new-quality productive forces
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