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Fz6 2010—2024 FEiA S EM ESWRELAFSENENEEREFERE (U E)
}»l{,/{;ﬁ U/%
A 2010 482011 42012 48[2013 4E[2014 42015 4E[2016 42017 42018 4E[2019 482020 42021 42022 42023 4E[2024 48
A REDHEEA A | 9.65 [10.69] 9.59 | 9.26 | 9.15 | 8.34 | 7.57 | 7.42 | 8.15 | 7.35 | 5.41 | 3.56 | 0.00 | 6.46 | 8.68
R&D AR AW Y& |11.89|12.10(10.55| 9.21 | 8.29 | 7.64 | 7.15 | 9.08 | 9.94 |10.01| 9.05 | 12.11| 7.87 | 2.09 | 0.00
R&.D %37 1 13.17 [13.97 [12.02 | 11.13 [ 11.09 | 10.45 | 9.95 | 10.65| 9.10 | 8.73 | 8.15 | 7.08 | 6.54 | 2.92 | 0.00
GIREe 8.57 | 9.41 | 8.55 | 8.30 | 8.48 | 8.19 | 7.98 | 9.29 | 9.16 | 8.44 | 8.42 | 9.96 | 6.17 | 3.74 | 0.00
IR SPN R 7.37 | 7.70 | 6.53 | 5.77 | 5.79 | 5.64 | 5.43 | 6.22 | 6.81 | 5.77 | 5.56 | 7.84 | 4.60 | 3.38 | 0.00
DR S 12.22(13.75[12.37(11.80 [12.10| 11.98 [ 11.91 | 13.68 [ 12. 07 | 10. 95| 10. 35 [ 11.50 | 7.74 | 5.69 | 0. 00
B O R T E AL 6.89 | 7.58 | 6.77 | 6.74 | 6.94 | 6.99 | 6.82 | 7.68 | 6.87 | 6.99 | 6.37 | 6.04 | 5.37 | 2.87 | 0.00
IR G [10.22111.05] 9.79 | 9.38 | 9.45 | 9.22 | 9.00 | 9.39 | 8.05 | 7.15 | 6.80 | 4.99 | 2.63 | 1.29 | 0.00
B A B 3.96 | 4.45 | 4.05 | 3.96 | 4.12 | 4.08 | 4.04 | 0.00 | 4.29 | 4.69 | 5.05 | 5.97 | 8.55 | 8.22 | 12.94
BRI B 5.00 | 5.57 | 5.05 | 4.92 | 5.06 | 4.73 | 4.14 | 4.67 | 3.84 | 3.96 | 3.34 | 3.07 | 3.30 | 1.70 | 0.00
DI AN R | 0.00 | 3.73 | 2.58 | 6.23 | 6.28 | 6.24 | 7.65 | 3.59 | 7.31 | 9.17 | 10.93|15.00|20.01 | 20.99 | 34.09
W SN ARZ T M| 9.71 | 0.00 |10.66|10.41 [10.52|11.45|11.97 [12.59| 8. 11 | 8.79 | 9.34 | 0.95 | 7.84 [18.78]| 9.03
PR M 2 2% 1.34 [ 0.00 | 1.48 | 2.89 | 2.74 | 5.05 | 6.38 | 5.74 | 6.30 | 7.99 |[11.25|11.93(19.36 | 21.85 | 35. 26
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Dynamic Evaluation of R&D Performance of Industrial Firms above Designated Size in Hebei:
An Empirical Analysis Based on CRITIC-VIKOR-Obstacle Degree Model

FU Yanli"?*, GAO Chunyan'?, PEI Hongying'"*
(1. School of Urban Geology and Engineering, HeBei GEO University, Shijiazhuang 052160, China
2. Hebei Technology Innovation Center for Intelligent Development and Control of Underground Built Environment,
Shijiazhuang 052160, China)

Abstract: The CRITIC (criteria importance through intercriteria correlation)-VIKOR (visekriterijumska optimizacija i kompromisno resenje)-
obstacle degree model was applied to conduct a multi-dimensional dynamic evaluation of the R&D performance of above-scale industrial
enterprises in Hebei Province from 2010 to 2024. Tt is found that the R&D performance peaks in 2017 and declines continuously, falling to near-
historic lows by 2024. The core cause of the current performance deterioration is highly concentrated in the dimension of “technology acquisition
and technological transformation,” particularly the inefficiency of two types of expenditure: technological transformation funds and expenditures
on importing foreign technology. Nearly 70% of the total obstacle degree in 2024 is attributed to these two factors. Meanwhile, the obstacle
degree of new product sales revenue has been rising continuously, and a bottleneck in the market commercialization stage is observed. In
contrast, traditional dimensions such as R&.D investment, institutional construction, and new product development have been comprehensively

“

optimized and are no longer constraints. Accordingly, it is recommended that the policy focus shift from “expanding investment scale” to
“improving investment quality,” with targeted remediation of inefficient projects in technological transformation and foreign technology
introduction, unblocking the market commercialization channels for new products, and establishing a dynamic early warning mechanism based
on the obstacle degree and the R value of VIKOR. A quantifiable decision-making basis for diagnosing the innovation efficiency of above-scale
industrial enterprises in Hebei Province and similar regions is provided.

Keywords: industrial enterprises above designated size; R&.D performance; CRITIC (criteria importance through intercriteria correlation)-

VIKOR (visekriterijumska optimizacija i kompromisno resenje)-obstacle degree model
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