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WU AT A5 732 A0 A5 A3 25 1, 08 A0 O 807 22 U AR B S A 7 2 3K (2R T L VBRI, 2021 5 Yan
1 Haksar,2019) o DX F 4 57 8l BEA 55 4% 48 2838, Bl FLA Ak 58 4 B 20 HE A 1% SRR
RIVESF P4 25 R 19 B R — 2 BFARRAE , T DA o 2 WL (B i RO R AR T T e B R 2 i 25 2 E Y
Wi AL, £ 28 U AL 2 s AT A HE AR A (B BRI L 5 30H ,2021)
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R, 9558 AR AL G B R IL R A 7 A R A 5 ek R, 22 I AT e o 2 B R A 5 T AL
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BB B AR ME B4 2 5 A7 15 3, B0 0 (1 i AL S 2 e LR R I il R R 2
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AT EER TR PR A E A A B 3 A R B SCHEAE T, D SO DG Ak B A DL OB S i
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THEEWHE R, B8 08 R T T 3 WU, S B A ol T R 4R T (9K A 45, 2021 Birch 45,2021
OECD,2019) o K, 75 A Ml 482 A1) A0 H At S 28046 5 07 1, © A BIF 58 22 a4l ] ) 4 R) 4 IT e A 55728
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[F] B, 25 HhC AR R SEAL R | 5% R 4L AR AR B 2l TR R i) Al SCAk A DR E R T Al B i Ak
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PR GE R\ AE =SSR (AN~ 21820k | 25 €T 5 N S B O B S o A SR =R S RN BRI NG
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Pyt F A d AR i e Al 5 S ASAE B AR AR AL A A ML LA (size) (A7 ZEAFFR (firmage) | [H]
A Alk (SOE) 5 %% 42 454 78 B A0 45 57 T 13 (lew) (B4 UL LU 3R (cashflow ) 5 45 B ] J3E 70 4k L 47
FNH (board) JEALEE T (topl) \JEALHI 5 (balance) i 37 % 35 4 He (indep ) 5 BF S 8 A 22
WAEE R N B A (Inrdps ) BF K A A (Inrdspd) 5 BUR K 45 42 2 BV BUR AR (Ingovsub) o [7]
I WE it LB | AN ARG B8 75 S 5. 1S i ol B AL R4y R AN S NS < I e R 1
[0S

IR AR RS AR ARV TR 1 S5 2 TR AR G WA AR BN [ B A g6 S A fe
M T HA R (dataliv data2iv) REWAE B (dil (di2) 1T Al B0t (Ininfra) 28 B AE RS — 1K

*1 TERIB S ITSE
| Gy T SL FURIUEE) k() i 22 wAME | mKRE
B daal BOAE L F) R O 28034 0. 620 1.380 0 8. 680
I3y data2 B R 42 KL 28034 0. 460 1.130 0 8. 040
Inzobin Al 7 27311 0.580 0. 490 -0.130 | 2.260
Wi e | Inprofit 4k ] i 25391 19.01 1. 600 15.22 23.77
Gy growth Bl AR KR 26304 0. 200 0. 540 -0.620 | 3.890
ROA S PR v ) i 2R 28034 0. 0400 0. 0700 -0.260 0.220
size A Ml B A 28034 22.14 1.510 13.76 31. 04
firmage 18R 28034 2. 820 0.380 0 4.130
SOE A Al 28034 0. 360 0. 480 0 1
lev W P A fik 28 28034 0. 430 0.220 0. 0500 0. 960
cashflow 4 i L 28034 0. 0400 0. 0700 -0.200 | 0.240
2 1l board EE PN 27999 2. 140 0.210 1. 100 3. 040
75 topl JREAY S o 28034 0.350 0. 150 0 0. 900
balance A 2] i i 28034 0. 740 0. 630 0 4
indep L VAG i e 27999 0.370 0. 0600 0. 100 0. 800
Inrdps RN A 13674 5.450 1.280 0 10. 65
Inrdspd PR BEAFA 21482 17. 64 1.610 0 25.03
Ingovsub NE@ AN 28034 15.47 3.810 0 20. 37
dataliv BOR LA g R E T AN R 24291 0. 0500 0.110 0 0. 960
\ data2iv B B B S T R A 24291 0.0200 | 0.0600 0 0.510
?{g drl R A R I R A0 A 28034 0. 240 0.430 0 1
di2 B R AR 0% 1 28034 0. 190 0.390 0 1
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TE = (1) S HEBRAR S S 08, A SC A 4 8 4% IR 1N 1% R/KPEAT T4 RAC AL (2) B R M@ RIS, BARR.
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Horr MV, 2R i Al ¢ AR R TR R B, A 1R 20 A o 6 Incobin A1 8 Wi BEAL i o Patent, 3%
Al ¢ AR RO R SR TE 1A 53 A7 Th B e datal, (data2 PRI O iR BEAS ko Control, |
Year, Province, Industry 73 3| 2 5 W 4 M T B0 24 B0 Al 4% o) A2 AF 7 B 400 o 4 0 e 0L/ &
Tl B i, 0, WIRZEN . o Ml o BFFATSEL, o BARSOTE M S, s B0l 4 R 56 B X £
ol T 2 A 52 0 5 1] AR JEE

B0 B L M 5 EE 5 Aol W 55 R B2 IR G & S AN R A

FP, = B, + B, Patent, + 2]':2 B; Control!, + Year, + Province, + Industry, + &, (2)

Hor PP oK i ARl o AR 55 3R B, 76 1813 43 At b Al Inprofie, VF Sy 32 58 A 1 fige B 78 i, 7
Rt M A 58 v B 4 K growth  FIROA,, o Patent, 327 i Al o 4F 804 L R0 B2, BRI E 530 (1)
FATE] o i ACEE i 4l W 55 2 B0 He At 2 6 A8 B Control, AEAY VA8 0y ATk HE AR BB 530 (1)
HATR o By R AR SO IS4, 7 Bt & R i B2 6T Al W0 55 35 50 B4 52 ey O 1) AR JEE

Bt X A e M) i B Al R B S A LA £ 3 (2) B SRR LA A AR ARG R R
PO A TR i R A B, ST AN N AR

FP, = B, + B, Patent, + B, Moderator, + 3, Patent,, x Moderator, +

Z /:4BjC()anol]L:L + Year, + Province, + Industry, + ¢, (3)

AR SC I TS A R A B AL AE Al BB BRI RN B A FIBIE S B A A KT Al AR A5 Y B
IR AN REE , LA R IT BE Al i it A e K o PG, 7 PR 3 (2) HE A i A 78 A4 ik b, g 90 5 74
Moderator & # A BIE R N B3 BEAFIBIE R BEAS A (BRI T 56 Al 5 728 B, 36 5 171 09 2R % B, 4>
At S BBl 500 e M) 508 i e 0 )52 i ML

o, Aol #5035 B K BE 7 X 4B #0 F E 89 2 0 53 A

AR L 2010—2019 45 3737 ZE Al i A A3l o 0 4 E A, 2o A 4G 96 R8s 1 R BB T X T A
b T AL ] A 52 00 5 0 5 A 1] 51 495 2R R AT A A 1 ARG 8 A N A P b B

(—) Bl H AR R T -5 A S R0 i HE v 1] )

B X RS B RE 745 Al A B 22 18] O AH S AR SCH IR 3 (1) SR T 20 2 ] 238 A 28 3 A [l U
PEHARGy B Gy AT 8 RN, IO Al S T SRR AR v R . A 6 > TR A G A SR
T2, R T FIREAL 2 3 i) R L A R R R AR L R A R B R AT T B o (] AR A 3
ZERERL 6 NI [A] P ) A8 1 R AT [0, FErh B R S RIS AY 6 (T AT e A B A OBIE A BEAR LA
R AN 28 B T B A 2 FLIA oK R B4R T, BRI ARG A SLAR DG Il VAR, 5040 % )
JETE 6 A>T RIA T 1) g O8I R IR L A5 B 5 Al i (2 1) A 7 1 3 BRI A IEAHSC G &R . 7R
ASCIAUATYBE T, PR R HAB SR AE AL Al B HE A BE 7 AT LA B 7 A 2 4R T80
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*2 BEBARENESCLHEMNEIEAER
B 1 B 2 R 3 FLRL 4 FERL 5 P 6
=R
2
Intobin Intobin Intobin Intobin Intobin Intobin
0.0256 ™" 0.0176 ™" 0.0159 ™
datal
(5.61) (5.15) (4.34)
0.0283 ™ 0.0184 ™" 0.0146 ™
data2
(5.39) (4.53) (3.39)
-0.0276 " -0.0278 " -0.0205" -0.0210™
Inprofit
(-3.71) (-3.75) (-2.28) (-2.33)
3,195 3.205 " 2.612" 2,622
ROA
(16.21) (16.25) (10.78) (10.82)
) -0. 141" -0.141™ -0.149™" -0.150""
size
(-13.96) (-13.96) (-12.27) (-12.37)
0.0744 ™" 0.0733 ™" 0.0362 ™ 0.0343™
firmage
(5.88) (5.79) (2.07) (1.96)
0.0326 " 0.0331 ™" 0.0358 ™ 0. 0366 ™
SOE
(2.81) (2.85) (2.45) (2.50)
} 0.128 0.128 " -0.0804 -0.0790 "
ev
(4.34) (4.36) (-2.21) (-2.17)
0.335" 0.332" 0.328" 0.323"
cashflow
(7.33) (7.26) (4.68) (4.59)
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The Impact of Enterprise Data Technology Capability on Market
Value and Profitability: Mechanism and Complementary

Investment Analysis Using Big Data Patent
CHEN Nan, CAI Yuezhou (Institute of Quantitative & Technological Economics,
Chinese Academy of Social Sciences, 100732)

MA Wenjun ( China Industrial Control Systems Cyber Emergency Response Team, 100040 )
Summary : The significance and great potential of data as a key factor of production has been widely recognized
by various sectors of society. However, in practice, enterprises still face many difficulties and challenges in
utilizing data and releasing its value-creation potential. Whether raw data can be transformed into production
factor depends primarily on enterprises’ data technology capabilities to extract effective information from raw
data and apply it into various production and operation processes. However, once such technology capabilities
are formed, whether enterprises can achieve profit growth with the use of data is still uncertain, subject to many
restrictions on enterprises’ internal capital, technology, management and personnel, as well as the external
environment. This paper uses patent statistics related to data collection, storage, analysis and application to
represent the data technology capabilities of enterprises, and analyzes their overall impact and industry
heterogeneity on the market value and profitability of China’s A-share listed companies. Focusing on the
predicament that most enterprises find it difficult to profit from their data technology capabilities, this paper
selects a sub-sample of data technology supplier companies, examines the influencing mechanism of data
technology and its complementary investment on profitability, and explores the feasible path for enterprises to
profit from their data technology capabilities.

Results show that: (1) Data technology capabilities help to enhance the market value of listed companies,
and the enhancement effect is more significant for financial and wholesale & retail companies. The application
and holding of big data patents can reflect the enterprise’s relatively high level of data accumulation, strong data

technology capabilities and digital development direction, release positive signals to the financial market,
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enhance investors’ expectations and confidence in the enterprise’s growth potential, and thus achieve market

value enhancement. Financial and wholesale & retail companies mainly rely on the collection, analysis and
application of personal data, with clear data application scenarios and mature business models, they are more
likely to gain investment market confidence, and the effect of market value enhancement is therefore more
obvious. (2) For most companies, it is still difficult to convert the potential value of data into actual profit by
relying solely on data technology capabilities. Regression analysis of the full sample and the industrial company
sub-sample shows that there is a significant negative correlation between the data patent variable and profit.
Enterprises’ imperfect complementarity conditions in application scenarios, organizational institutions, human
capital and other aspects may exert negative impact on profit. The production process of manufacturing and
other industrial companies is more complex, and the adaptive adjustment of related complementary investments
are more difficult and take longer, thus they are significantly negatively affected. (3) Industrial Internet of
Things ( ITIOT ) supplier companies can transform data technology capabilities into profit-making means,
achieving simultaneous enhancement of market value and profitability. Further mechanism analysis shows that
the complementary investment/conditions of enterprises in the fields of R&D personnel & capital investment,
policy support, IT infrastructure can help IIOT companies to enhance their profit based on their data technology
capabilities. As for policy recommendations, in order to promote data development and utilization of various
market entities in China, attention should be paid to improving enterprises’ data technological capabilities and
complementary conditions, developing application scenarios and profit models of data technology, fostering
specialized data service institutions, and pushing forward the construction of data market and relevant
infrastructures.

The marginal contribution of this paper includes: (1) Distinguish the important concepts of data
resources, data factors, and data technology capabilities. Data resources are the raw data that enterprises have
not yet processed and refined, and data factors refer to data information that can be directly used in various
production and operation processes as a factor of production. The data technology capabilities of enterprises are
the technical support and key capability to transform data resources into production factors. (2) Use big data
patent statistics to construct the core explanatory variable, so as to reflect the level of enterprise data technology
capability in a more objective and accurate way, providing a useful supplement to the current empirical research
in digital economics. (3 ) Deliver a more comprehensive and systematic assessment of the impact of data
resources and data technology capabilities, comparatively analyzing the impact of data technology capabilities on
market value and profit performance, and further exploring their heterogeneous impact on industrial companies,
financial and wholesale & retail companies, and professional service companies. (4) After analyzing the overall
impact of data technology capabilities on the full sample, we select a sub-sample that we believe have the
greatest potential to transform data technology capabilities into actual profit (i. e., the TIOT supplier company
sample). By examining the influencing mechanism of data technology capabilities and their complementary
investment on company profit, the research provides a reference for enterprises to transform data technology
capabilities into profit-making capabilities.

Keywords: Data Factor, Data Technology Capability, Complementary Investment, Big Data Patent
JEL. 033, 047

FEmEE R

123



