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Table 1 Descriptive statistics and correlation coefficient of variables

1 2 3 4 5 6
1 E ARz 0k 1
2. B HOR 0.116*** 1
3RSy -0.003 0.232° " 1
4. e 0.030 0.001 -0.304" " 1
5. i g 0.011 0.068 " -0.039 -0.074" " " 1
6. 1M AF i -0.021 0.034 0.267*"" -0.175*** -0.034 1
7. BT A -0.004 0.242" 0.713 -0.041 -0.031 0.248* " "
8. QTR 0.091 0.248 " 0.231" 0.149*** -0.041 -0.032
9. bRl T 0.010 0.157 0.171 " -0.034 -0.004 0.147° "
10. =224 0.126°** 0.414" %" 0.173* 0.049 0.049 0.079* * *
1. EdiAF 0.056 " * 0.070 " * 0.181 -0.012 -0.010 0.120** "
12. il 1 k. -0.001 0.080* " 0.206 %" * -0.088* ** -0.010 0.241%" "
¥iH 0.050 1.512 3.917 0.220 0.075 1.111
bR 2 0.222 1.803 0.506 0.795 2.912 0.240

7 8 9 10 11 12
7. BT A 1
8. QHTHE ) 0.289" "~ 1
9. bRiERIIT 0.162° "~ 0.184" "~ 1
10. =244 0.171*** 0.209 * * * 0.107*** 1
11. ki 0.164 %" * 0.206" ** 0.158"** 0.050 " * 1
12. il @&l 0.146* " " 0.005 0.084* " " 0.028 0.010 1
¥ifH 1.993 0.718 0. 620 0.590 0. 040 0.718
bR 2 0.396 0.472 2.085 0.493 0.200 0.450

""" HRKR p<0.01," " FR p<0.05," F£R p<0.1,
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Table 2 Logistic regression results
B 1 B 2 R 3 HR 4 ML 5 B 6 B 7 iR 8 iR 9
e 0.172** 0.195** 0.202° " " 0.158*"  0.194"*
BFHAR
(0.073) (0.076) (0.072) (0.074) (0.076)
N 0.020 -0.912" -0.662
Wi e
(0.108)  (0.521) (0.500)
e 3 0.710* * 0.463
BEH AR X i hg
(0.297) (0.288)
e -0.182 0.087 -0.006
S g
(0.344)  (0.373) (0.437)
-0.4727 " -0.332" "
B AR X A Ty
(0.137) (0.149)
- 0.009 0.003 -0.006
i e
(0.052) (0.030) (0.035)
0.037" " 0.042"*
A X i
(0.016) (0.019)
-0.372 -0.284 -0.359 -0.153 -0.350 -0.297 -0.371 -0.282 -0.250
Al AF i
(0.561) (0.565) (0.566) (0.578) (0.564) (0.574) (0.561) (0.568) (0.590)
- -0.542 -0.711"* -0.540  -0.697" -0.391 -0.557 -0.539  -0.733" " -0.592
RN
(0.356) (0.369) (0.356) (0.370) (0.459) (0.470) (0.355) (0.369) (0.503)
0.626" * 0.563 " 0.618"* 0.584 0.628" " 0.558 " 0.624" ¢ 0.594 ¢ 0.655"*
LIES =9
(0.298) (0.304) (0.301) (0.312) (0.297) (0.308) (0.298) (0.306) (0.320)
1.360% %% 1.136" " 1.358*** 1.137°"* 1.372°"* 1.133"** 1.357°** 1.157"** 1.131""*
AR
(0.357) (0.372) (0.357) (0.375) (0.358) (0.370) (0.358) (0.377) (0.376)
0.799 * 0.807 " 0.800" 0.794 0.829° 0.950 " 0.796 0.823" 0.920"
b E
(0.485) (0.491) (0.485) (0.494) (0.488) (0.492) (0.485) (0.492) (0.495)
R -0.020 -0.037 -0.019 -0.029 -0.018 -0.006 -0.020 -0.032 -0.002
o il
(0.061)  (0.062)  (0.061)  (0.063)  (0.061)  (0.067)  (0.061)  (0.061) (0.065)
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FERL 1 R 2 AL 3 LR 4 R 5 R 6 R 7 R 8 R 9

- 0. 060 -0.003 0.061 0.007 0.077 0.076 0.061 -0.043 0.010
Te )

(0.292)  (0.295)  (0.292)  (0.305)  (0.294)  (0.301)  (0.292)  (0.297) (0.308)
e —2.986% " —2.813" " —3.006" ** —2.8397** —2.629"* —2.902°** -2.993%** _2.562" ** -2.995" "~
BB

(0.817) (0.821) (0.824) (0.868) (1.056) (1.096) (0.817) (0.839) (1.143)
Hosmer Hl Lemeshow 44 5 5.866 4.422 5.852 8.554 9.068 6.381 5.882 6.031 5.454
Xt B SR 18 494.197 488.673 494.165 478.491 493.920 475. 605 494.071 484.252 467.688
BRI R AR R 32.487 % 38.011°"* 32.519" " 48.193"** 32.764"** 51.079*** 32.506" ** 42.326" ** 58.889" " *
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The impact of digital technology on the breakthroughs of key core
technologies of SMEs: Evidence from first — of — a — kind and first — batch innovations
WU Ai-qi, ZHU Guo - hao
(School of Management, Zhejiang University, Hangzhou 310058, China)

Abstract ; In recent years, China has intensified its focus on achieving breakthroughs in key core technologies across strategic domains.
However, there are still gaps in existing research. First, prior studies predominantly concentrate on large enterprises, overlooking the
specialized expertise, operational flexibility, and efficiency advantages inherent to small and medium - sized enterprises (SMEs). This
oversight obscures the unique role of SMEs in accomplishing significant technological advancements despite their smaller scale. In prac-
tice, many SMEs specialize in niche segments of industrial chains, accumulating technical expertise and innovative capabilities over
time. Their focused positioning often enables them to outperform larger firms in breakthroughs related to critical materials, components,
and manufacturing processes within specific supply chain nodes. Moreover, large enterprises’ efforts to overcome key technological bot-
tlenecks frequently depend on collaborative support from specialized SMEs. Second, while SMEs universally face innovation con-
straints—including limited R&D resources, insufficient technological collaboration, and narrow innovation search scopes—digital tech-
nologies, as a novel factor of production, hold potential to mitigate these barriers and propel critical technological breakthroughs. Exist-
ing scholarship has explored pathways, outcomes, and influencing factors of SMEs’ technological advancements but pays inadequate at-
tention to the role of digital technologies. Third, the development of “first — of —a — kind” and “first of batch” , a distinctive policy —
driven innovation practice in China, represents a critical yet unexplored frontier for core technology breakthroughs, warranting deeper
scholarly investigation.

To address these gaps, this study examines how digital technologies influence SMEs’ breakthroughs in key core technologies and i-
dentifies boundary conditions shaping this relationship. Utilizing a sample of SMEs in Hangzhou, Zhejiang Province, and situating the
analysis within their engagement in “first — of — a — kind” and “first of batch” innovation initiatives—a national policy context aimed at
accelerating the commercialization of pioneering technologies, we investigate the mechanisms through which digital technologies facili-
tate of breakthroughs of key core technologies of SMEs. We further analyze the moderating roles of absorptive capacity, organizational
scale, and market power.

Our empirical findings demonstrate that digital technologies significantly enhance SMEs’ capacity to achieve breakthroughs of key
core technologies, but these effects are contingent on firm - specific characteristics: absorptive capacity and market power amplify the
benefits of digital adoption, whereas larger organizational scale paradoxically diminishes its efficacy. This moderating effect of scale
suggests that while digital tools democratize access to innovation resources, organizational growth may introduce bureaucratic rigidity
that erodes the agility central to SMEs’ competitive advantage.

Our findings enrich theoretical understanding of antecedents and contextual factors in SMEs’ pursuit of key core technology break-
throughs. By challenging conventional scale — centric innovation paradigms, the study reveals how digital technologies can accelerate
innovation dynamics to favor specialized, agile firms. Practically, it provides policymakers with evidence — based insights to design tar-
geted intervention, such as enhancing digital infrastructure accessibility, fostering SME — centric innovation ecosystems, and optimizing
fiscal incentives for collaborative R&D—that leverage digitalization to amplify SMEs’ disruptive potential. For SMEs, the findings em-
phasize strategic imperatives: cultivating dynamic capabilities to harness digital resources while maintaining organizational flexibility to
avoid scale — induced inefficiencies. By bridging the digital divide and rebalancing innovation ecosystems, this research contributes to
strategies that harness SMEs’ s technological vitality to drive high — quality industrial development, ultimately advancing strategic goals
of technological self — reliance of China.

Key words: digital technology; breakthroughs of key core technologies; SMEs; first — of — a — kind and first — batch



