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L Ja REA . 3 =, BT 25 M E0H S8 0 B B T At b X, RATS 25 0 % AN 05 = 4k
(2024) H A%, MIBRAE AT, REE. Bl M ERFEAR . 20 LR A5, A SCE5 R KRR i

5.4 ] v A [ T2 280N o 25 B8 B AT RE 4 A7 AR AR A — AT b ARy — i X T A s AR R, BTk
— BT —AT M R X S RRL . S5 IR AN DR RE B

6. BR B A T T30 . BT AR B R AL R B m BR oo 398 A = T AN 2 4 25
KL AR, REA8 (i A2 AR R K BRI E R . AT AR Y], B B R s (2 gf b BB (R = B
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CED ML 3 #r
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VAR HE A TF BB HT o B R 2 AR PR BRI 0 BT, A SOk ARk Y
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o #2511 AY Combination_Patent 1 N fREFEAL & [FIA L5 R, Data 1 REEZE NIE, £
BRI B R W E RS T MBS TR B E . AN, 3R 2 512 R A BE R B L R H I
B 1 EH AN B Combination_Patent1 ) 1E MR BRI FIT 45 R, £ 2 51 (3) 2F 4B & IE
R B B ) I R 1 H SR X E( Combination_Patent2) VE 4 fif B A2 & (1) B H 25 8, Data 1 R %L
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BENIE, REBIEEFRL, B 5 RS HRATHE . ok, FRATE L FI (2018 B, 73
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M ER S HE L Al 53 TN B B4 A ol (8 8187 R (RD_efficiency2) « 4 4 51 (2) MBI (3D 1)
fTHE5 RER WY, Data 0 RBV R FONIE, RIEHE 2R B E R T A BB R . LR g R
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BRERENANTHEA SAEE ., FHERE, PRI RSN TR RA M. 253
AR E R RAR A T XA BB mi R A MEE . v T IR AR E R BN AR S
Xof A0 b AR BT 2% JEE 7 A AT o S R S T, AR SO AT B A (2024) [, Al R I A
XI5 B BB 2R (Data_O) FIAE 5 BB B2 R (Data_T) . 32 5 5 COFIFN (2D [l 145 3
R W, Data_O W ZEE#E N IE, Data_T W) REA 2, RIEE 2230060 Mk BR 52 2% FE 1 32 71 2%
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T PR BB R T A M (32 8 SR R TE G T, T3S B B AN A AN (AR R T 3 3
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T B R A REAR T AL R SR o AR, BT A SL TS 5 0 S B R R R
HEFB. Ba, Bz LRFMN, Sl EASTTRRE" RO E RN, HEGS
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How do Data Elements Affect Enterprise Technological
Complexity?

Zhang Shuai, Li Changying

(School of Economics, Shandong University, Jinan 250100, China)

Summary: Key core technologies often require the integration of multidisciplinary knowledge systems.
Therefore, complex technologies characterized by high complexity and an interdisciplinary nature have be-
come the core for China to secure breakthroughs in critical core technologies. Nevertheless, the research and
development of complex technologies are constrained by high technical barriers, massive capital input, and
substantial innovation risks. Faced with such challenges, enterprises tend to opt for simple and low-end tech-
nologies with low entry thresholds, and are reluctant to engage in high-quality R&D of complex technologies.
In the digital era marked by the vigorous development of big data, exploring how data elements affect enter-
prise technological complexity holds important practical significance.

Using data on Chinese listed companies from 2010 to 2023, this paper examines the impact of data ele-
ments on enterprise technological complexity. The empirical results show that data elements improve enter-
prise technological complexity. Data elements can promote open innovation, alleviate financing constraints,
and reduce uncertainty in enterprise innovation, thereby affecting the enterprise technological complexity.
Self-used data elements have a more pronounced effect on enterprise technological complexity than transac-
tional data elements. The data element market can unlock the value of transactional data elements—the more
developed the data element market, the greater the impact of transactional data elements on enterprise techno-
logical complexity. Moreover, innovation foundation, external pressure, and institutional guarantees are critic-
al conditions under which data elements improve enterprise technological complexity. Data elements can only
enhance enterprise technological complexity when enterprises possess substantial patent stocks, operate in
highly competitive industries, and are located in regions with strong IP protection. Without these conditions,
data elements may lead enterprises to pursue low-quality innovation quantity growth.

This paper offers the following marginal contributions: First, it explores the impact of data elements on
enterprise technological complexity, enriching the literature on data elements and enterprise innovation.
Second, from the perspective of the data element market, it reveals the conditions under which transactional
data elements enhance enterprise technological complexity. Third, it identifies the boundary conditions of how
data elements promote technological complexity from three dimensions: innovation foundation, external pres-
sure, and institutional guarantees, providing practical implications for enterprises and governments to fully re-
lease the value of data elements and upgrade technological complexity.

Key words: data elements; enterprise technological complexity; open innovation; financing

constraints; innovation uncertainty
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