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Figure 1. Time trends of firms' basic research and technological innovation
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Table 1 Variable definitions and descriptive statistics
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Table 2 Effects of firms' basic research on technological breakthroughs
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343 HARLAY K

515 Fl 6 %of FAAE FAR 3 AV BOR GE IR I A KT IR . SR A M e bs R =R
Ft, RPNV ET A B LR R AR I R R U (NField) FAE 458 7= A8 1A B R oR B 1)
KL RIEE (PField) . Hi#RR S RHE ARG Y REE, FERRMWEARD T KE XK
PEFEE. 715 M6 ML REY, AT TR M AR BN, Bikt, Ml 985K
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FIE SRR (BR) BR300 1 &, BrEARMUSE (NField) GBI ARSI L RIS (PField) 45
PR 1.4%, HAE 1%MKF R, RIA R T i KR AR SR BR T, 30AE T
i H3.
344 ZUFINMER S

51 7 F1 8 X FERHHIT T AR RE L H AR GBI RGN E S S BEAT I E . BB A Al Befsfl
A MY AE KRR U L OR3P T A B o R BE DT B ML AL U AR B, FRAT I e R A
DRI L AL B SR SR T % FIZBF AR RISk S B 25 E, Bl prs R+
F PR LR ST (NRight) FIRUJEER 74 (Wright) o 51 7 18 Z5 SRR, FERLH TR
BEZGENE R RN MV 22 ARITNE SRR (BR)Y BHEIN 15, AW R 33 v (R AR 2
RIEL (NRight) #2555 0.3%, BIIEERFE (Wright) $2 0.7%, HAE 1%MKF LRE. B4k
FALT B IR m AT IME RO R, I0E 7R He.

4 ZEip

LRI TR K RN FF L QR ) G 3%, 3N T R IR H AR T . A SCHE T 2008
—2018 4F i R AV AE B A A A, A IEREAT R RS SIS G SR RN A T I
o MR FET 1990—2024 FAATERE H R K%, 7w AWt m. A5
SRR AU MR K s I, A 2R SR RGN 158, RSB TR g B &
PE 1.7%, REMERHEF ISR 0.8%, RISV IEREAT 78N A KA AR e mk e 75 4
GrE X EREEN . AR AN RN, ST AEA. RIS &
FRAUFA, FRIESFIRE BN, BRI AY K. LU E R & = LRI R B AR T .

AL HA U FEBRE R, 55—, AR T AR R B A7 3 R s, BT RER A
AT IAT UG S AN K A RFAIE 1T 77 A2 B 4 SRR BN JIAS R R [ 8. BURF 7 6 4lb I g it
WEFEREATRE I B e 7 RO Aol BRI T i B 5 B L], JCHR XS s /N B s R A S HE, K
BRILEREHT TN Ty SRR P NI IBRIECR, A FERBAIT T3 NGB & LA R R
BRI, st ga w55, MIERIBT R AT R R I R 2, BURFLE
SR ST R, TRIAT AR L 22 S A PRe . PR B . AR ERATL,
KO IR 7T S, 5l AL OFE ARSI . 26 =, MIEREF T I A T = 3 A KT
BINDEEAR, BURRG S5 BB S AA ARG WA GBS
LI, PR RN TN AL ) A R BRI R T AL, HESH BRI R TE S A A £
NAEERESYERRaR

KX B —EMAL, HRE RS R T s e sk, 55—, ARFFIET b E &M Slcr$
W, EHEGRET B AL B SORREARE . R AR — 20 0B AN [F) 2R 24 (1) SRRt e 7 B FO QI 1
S . — 5T, WICRRERMIRE, AT R IT . kS A
PAS AN S BIEEL BT AV R SE R S5 8. B — i, A Fe b A FEREHE 7 iR 4T AN 248
W R TP R FIRE R R S5 AMELA TR, A BT X BB A 7835 sl T S SE A o il . BRIk, #h7e
FHOCHE HE8 LR R AT SR NRRAE, R AR OAT IR L7 0. 36 =, JEREOF S0 NAELE) 2
(R RN, o AR SCANAS B0 17 A J B AT 006 P S R R B s, T m] BRI 2 XA AR
A AR AP A R . B, B R EAR R T, KRR AETE T A
BIF 58 )3 1 8O, A Bl T 0k S Qe s v s A4 AR R 7 A BE A T A T
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The effects of firms' basic research on technology breakthrough
TANG Jin-yue!, LUO Shou-gui'?, SUN Ya-hui®
(1. Antai School of Economics and Management, Shanghai Jiao Tong University, Shanghai 200030;
2. Research Center of Knowledge Competitiveness and Regional Development, Shanghai 200030;
3. School of Economics, Hefei University of Technology, Hefei, Anhui, 230601)
Abstract: Innovation is the fundamental engine of economic growth, and basic research
constitutes the cornerstone of long-term technological advancement. Unlike applied research,
whose outcomes can be privately appropriated through patents or trade secrets, basic research
produces knowledge with strong public-good characteristics and positive externalities. While
universities and public institutes have traditionally dominated this domain, firms are
increasingly emerging as important contributors. In 2023, business enterprises accounted for 77.7%
of R&D expenditures in China, although Chinese firms still lag in both the scale and intensity of
such activities relative to advanced economies. Using firm-level panel data from Shanghai
high-technology enterprises between 2008 and 2018, this paper provides new evidence on the
patterns, motivations, and innovation effects of firms' basic research. Empirically, we document
robust positive effects of firms' academic publications on technological output. Each additional
firm-authored academic paper is associated with a 1.7% increase in total invention patent
applications and a 0.8% increase in breakthrough patent applications (measured as patents
among the top 20% by citations within their primary classification). Mechanism tests indicate
that the effects operate through three channels: (i) increased knowledge density (higher forward
and backward citation intensities), (ii) expanded technological boundaries (more newly entered
technology fields and patents covering new fields), and (iii) enhanced economic value of
inventions (larger claim counts and claim lengths). We further document heterogeneous effects
across industries. The positive impact of basic research on breakthrough innovation is stronger in
industries with greater R&D human capital intensity, while mere R&D expenditure intensity
does not amplify the effect. Industries with strong product-based technological revenues exhibit
larger research-driven gains, while sectors dominated by service-based technology revenues

show weaker effects. These findings yield three main contributions. First, by analyzing a large
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and representative sample of roughly 63,000 science and technology enterprises, the paper
provides new high-quality micro evidence that firms in an emerging economy are increasingly
engaging in basic research. Second, it identifies direct productivity linkages from firm basic
research to applied R&D outputs and technological breakthroughs, complementing prior
literature that emphasized indirect reputational or absorptive channels. Third, the study
demonstrates that corporate basic research can generate breakthrough innovations that
strengthen firms' sustainable competitive advantage, suggesting a viable pathway for innovation
upgrading in emerging markets. From a policy perspective, the results imply targeted public
interventions. Because basic research is high-risk and generates diffuse externalities that may
discourage private investment, governments should expand dedicated funding for corporate
basic research, particularly for small and medium-sized high-tech firms, and enhance tax
incentives (for example, higher R&D tax credits for basic research expenditures). Policy design
should be sector-sensitive: industries with dense R&D human capital and product-oriented
technological returns merit stronger support to catalyze core technology breakthroughs. Finally,
since basic research depends critically on highly educated personnel, policymakers should
facilitate talent mobility and firm-university collaboration through joint research centers,
industry-academia chairs, and flexible arrangements that allow researchers to hold part-time or
full-time positions across institutions.

Keywords: firm innovation; breakthrough innovation; basic research; research and development
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