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Table 1 Descriptive statistics
Variable Obs Mean Std. Dev. Min Max Median Vif
Cpt Oc 10179 0. 6655 0.0795 0.0575 0.8840 0.6692 -
Cpt Ph 10179 0.0829 0.0974 0.0011 0.5474 0.0467 1.30
Std 10179 7.8102 0.8496 4.6250 9.3076 7.9735 1.23
Age 10179 2.9193 0.3419 1.3863 3.6376 2.9957 1.16
Lev 10179 0.4003 0.1851 0.0319 0.9242 0.3987 1.16
Indep 10179 0.3745 0.0541 0.2857 0.5714 0.3333 1.01
Dual 10179 0.2557 0.4363 0 1 0 1.03
Cash 10179 0.0543 0.0632 -0.1733 0.2723 0.0503 1.10
Top10 10179 0.5464 0.1471 0.1988 0.9029 0.5425 1.11
Fixed 10179 0.2341 0.1365 0.0002 0.8081 0.2079 1.16
*2 EAEEAZER
Table 2 Benchmark regression results
M1 M2 M3 M4 M5 M6
Variable
Cpt_Oc Cpt_Oc Cpt_Oc Cpt_Ph Cpt_Ph Cpt_Ph
Std 0.0041" "~ 0.0049 " * " 0.0046 " -0.0424" " " -0.0426" " " -0.0285" " "
(4.4600) (5.3940) (1.9162) ( -40.1500) ( —41.6294) ( -15.0093)
Age 0.0194" "~ 0.0200" "~ 0.0138* "~ 0.0002
(8.2768) (2.7980) (5.1950) (0.0435)
Lev 0.0810" "~ —-0.0031 -0.0864" " " -0.0008
(18.9723) ( -0.6218) ( —17.8053) ( -0.2057)
Indep -0.0320" " 0.0146 0.0359" " 0.0066
( —2.3040) (1.1673) (2.2730) (0.6670)
Dual -0.0107" " —-0.0005 0.0071 " "~ 0.0010
( —6.1446) ( -0.3009) (3.6226) (0.8693)
Cash 0.2648 "~ 0.1782" ** 0.1054" "~ -0.0285" " "
(21.4551) (20.5249) (7.5157) (-4.1184)
Top10 0.0491" " " -0.0204" " " -0.0093 0.0155" "~
(9.1629) (-3.1071) (-1.5193) (2.9787)
Fixed 0.0062 -0.0019 -0.1589" "~ 0.0291" "~
(1.0798) ( -0.2870) ( -24.4476) (5.3819)
_cons 0.6332" " " 0.5105" " " 0.5894 " "~ 0.4140" " * 0.4312" " " 0.2727 "~
(87.0288) (43.3265) (21.7031) (49.9012) (32.1966) (12.6174)
AR 2 No No Yes No No Yes
i ] [ 5 No No Yes No No Yes
N 10179 10179 10179 10179 10179 10179
adj. R? 0.002 0.102 0.008 0.137 0.228 -0.013
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O IR E 1% 5% 10% 19 B E KT, T RF .



55 10 ] ke B

= ERUT ORI ERE A SR Ak R S5

- 2043 -

3.3 REaen

N RS R R 25 1 2 AT AR A
3 ML M2 AT PO R R, 2 L AT
FETI N RO e AR SR I 2R A
RIS B(EL 2 AE O = BE A R 7 e 22 S AL 19 %

oty B 4G b ; M3 A M4 PR S AE AR S5 A S0 B /IS
FERREA DL 2012 - 2022 4E R AF 5 i B 1 7 31 Ak
Ths M5 Fi M6 KA~ R — B[] [# 2 25007 B R0 B 46
Tobit A& 47 B HIE . 45 5 TR B AR A5 o R 40
FULH DR g e B R

R3 REHRBOEER

Table 3 Regression results of robustness test

M1 M2 M4 M5 M6
Variable
Cpt_Ocl Cpt_Phl Cpt_Oc Cpt_Ph Cpt_Oc Cpt_Ph
Std 0.0159 " -0.0300" " " 0.0081 "~ -0.0393" " 0.0050* * * -0.0316" "
(1.7622) (-13.8110) (2.5709) (1 -15.8487) (2.7342) (-18.6194)
_cons 0.3553" "~ 0.3757" " " 0.5576 " * 0.3676" "~ 0.5617" " " 0.3016" "~
(3.4714) (15.1726) (15.7577) (13.1380) (25.6568) (15.1377)
Controls Yes Yes Yes Yes Yes Yes
AR [ Yes Yes Yes Yes Yes Yes
I [R) 3 7 Yes Yes Yes Yes Yes Yes
N 10179 10179 8613 8613 10179 10179
adj. R? 0.018 0.053 0.001 -0.020 - -
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Table 4 Endogeneity test
M1 M2 M3 M4 M5
Variable H—BrB 5B B H BB
Cpt_Oc Cpt_Ph
Std Cpt_Oc Cpt_Ph
Std_IV 0.5289" "~ 0.0058 * * -0.0226" " "
(79.7229) (2.3780) ( -11.7602)
Std 0.0109 " * -0.0427 """
(2.3782) ( -11.8014)
_cons 3.7735" "¢ 0.5179 " " * 0.4061" "~ 0.5684" " " 0.2381" "~
(39.4085) (11.0417) (10.9941) (18.6006) (9.8594)
Controls Yes Yes Yes Yes Yes
A A i 5 Yes Yes Yes Yes Yes
I ] [ & Yes Yes Yes Yes Yes
N 9,396 9,396 9,396 9,396 9,396
AR OC AR B 6355.74 - - - -
AR R A B 3661.74 [0.000] - - - -
55 T B AR R 5 6355.741{16.38} - - - -
T [ TG p 5 1 | I Stock - Yogo R 109% /K F- L i1 1
x5 PAEBROEER
Table 5 Regression results of intermediary model
AR H NITHEA
Variable M1 M2 M3 M4 M5
Patent RD Effect Per Staff
Std 0.2287" " " 0.1114" " 0.0105" " * 0.0096 * * 0.0010" * *
(4.9096) (3.0902) (4.0886) (2.1675) (3.5312)
_cons 0.0144" 0.2118* "~ 0.3130" "~ 4.6932" " " -0.0039
(4.0626) (3.7905) (20.4809) (23.4029) (-1.1661)
Controls Yes Yes Yes Yes Yes
AR E 2 Yes Yes Yes Yes Yes
I 8] i Yes Yes Yes Yes Yes
N 10179 10141 10141 10103 10179
adj. R? 0.190 0.419 0.115 -0.034 -0.023
3.6 FTRESMH Cpt, = o, + a,Std,, + a,Moderator, + a,Std, x
Fig BT SCHERAE A3 B, 28 135 4 1 A 1 B R 1A Moderator, + a,Controls, + Firm + Year + &, (3)

Horv, Moderator 2 98 %5 28 4, 73 Bl AU FR 24 F 52
4 A il B (Treat x Post) A1 AR F=HUR P (Tpp) o

FERUORIP A 52 A o U 22 it Aol 9 B U7 S i A
Hh R R ROV PR R AT R AT B
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NP A T A TR G AR A 00k A T 2R Y
F 5 S K T b DX T A7 B 28 W A 1) Al
VYER YR 4, Treat WRAE A 15 H A Al b XF BE4H
Treat WAAE K 0, [F) B, S48 20 - 5 4 17 A o] B 1) 52
JiE B [E] Ry 2016 4 H B SR S8 it B A I v L
2017 M 53Kk, 2017 4 LAHET Post WA{H  0,2017
AR K LLE Post AR M 1 111 2601 3R 72 AU AR 31 2 %
HLAE B 5T, R FH ML IX B AR 28 B A8 A S Y b
GDP 14 HoAE SR FRAE 45 b IX 59 70 R 7= AUAR B 5 | -
b 7% 4 55 HITSC— 2

6t M1 A1 M2 S 7E A F- 55 4 A A i B2 O Y
T BAR AR W Al N 2T T G 5w Y ] )T 2
Fo MR, HR bR E 5 AV 3E 4 A A Y
28 H IR 3O E 26 WA 5 4 A A ] OE )
P BB E 5 7 RE R 0 0GR SR B AR bR 1
IR, M2 R A 28 T 0 R B 3 R, B A

-8 A o A i) B2 AR FOR AR E 5 Al 7 b [8] BT Ak 22 T
PR B PR ROR 2R TR P SE A
A ) 32 e Al R A 2 W 5 M T DR, 4R R R AR
HEXS Aiall < P 2 207 B A 9 A L R Ha 453 3
SCUESE RS

M3 I M4 JUS A R AR PR 1R, B AR b
HEXS Al PSS A R A [l U9 25 2R b M3
R AR T 5 R PR AR A ) 58 B IR B
1E R WA= UL AP X T B b A2 28 Al 7™ fig
P AA7 A IE [ 98 55V 1T, M4 B8 B 52 B 000 5 40
35 D B, BRI PR DR 4 A B AR o 5 Al
st ) JBU AR 22 ) 5 A 2 B B R ROR o £ BT
A R AS AR A7 8 e I AR B A A o S T A A
DRGISE A A5 i Ml o IE P A B A O 22 5 3 4 T, 2 e
iolk < N7 TE AT O, B HS 15 B SR 25 R
SCFF
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Table 6 Regression results of the moderation model

M1 M3 M4
Variable
Cpt_Oc Cpt_Ph Cpt_Oc Cpt_Ph
Std 0.0045 " -0.0284" " " 0.0050 " * -0.0295" " "
(1.8986) ( -14.9661) (2.1023) ( -15.5372)
Treat x Post -0.0053" "~ 0.0021
( -3.0171) (1.4986)
Std x Treat x Post 0.0035 " -0.0038" "
(1.6761) ( -2.2555)
Ipp 0.0719 0.0643
(1.3826) (1.5588)
Std x Ipp 0.0640 * * -0.2055" " "
(2.1143) ( -8.5619)
_cons 0.5835" " " 0.2753 """ 0.5859" " * 0.2778 "~
(21.4470) (12.7134) (21.5590) (12.8863)
Controls Yes Yes Yes
AR Yes Yes Yes
I ] [ & Yes Yes Yes
N 10179 10179 10179 10179
adj. R? 0.009 -0.012 0.009 -0.005

3.7 RRESN
(1) BT RHE 8 PR3] 50 19 S 5 1k 20
MBI oK Al B A A ol R TR
AR 22 57 7T 8 BCEOR bR E X Aol N 7 5

FrreA e AL, Wik, A SCRIE CSMAR %4
JoE rp L2 R B O RE AR BSCHE, S e B B 4
1B | 3157 5 7 N A = B IS I Sy
o MEESRATLUE H B AR ME DO R 37 5R 4
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ASCHE ] o T B AR 9 7™ il TR B Ak, S A B B T I M ) RE R R DR R A ) AL 2 R ]
ARAME = G [ AR B N 5E S, AT REAE BORARESR B RO fF R S BRI AL .
T S AR R EOR A L, R BB AR A 7 fiE
x71 BRI
Table 7 Heterogeneity analysis
AT AR AR e B H AR A B AR AR E[FEF TR N4
Variable M1 M2 M3 M4
Cpt_Oc Cpt_Oc Cpt_Ph Cpt_Ph
Std -0.0022 0.0284" " " -0.0491" " " 0.0076
( -0.6410) (4.5782) ( -18.2732) (1.5977)
_cons 0.6196" ** 0.4754" " " 0.4617" "~ -0.1314" " "
(17.6144) (8.2115) (16.6174) ( =2.9690)
Controls Yes Yes Yes Yes
AR 2 Yes Yes Yes Yes
I 1] [ %E Yes Yes Yes Yes
N 7929 2250 7929 2250
adj. R? 0.005 0.085 -0.001 0.045

(2) 2T b XK 53 14 57 1 o A

Hh T A% DX 2 B TR N 2 i, R RE 22 R R HOR
PR S Al N SR Z e R, L, 15 IR
COR T WA AR v oG s X 7 9 368 DL ) ST A 4
K i ol 42 18 i DX 23 BRI S , 23 S0k P LR AR
HEAT A, IS5 3N 3% 8 Frzn o Fh AR bR o 114 [
VA ZRBORT 0, 8 AR bR 1 A3 2 358 1 IX A £ ol 7= RE

P AR, BE W 22 Ml 2 7 7 74 Ml IXC A Aol ™ BE
T L A S B A 5 BOR AR AR AR PG 4 RE R
7 i 22 S Ak LR BB AR B o 1) 55 A0 R B i
PR AT REAE T o AR 90 3t X SRR 28 3R sl vk BT A 25 A
SR RCRE T LUK b o 5 4k o T 9 kA, i b P B A2
1l T2 R L AT AT, R R K S X I v Ak
TARMES IR A A 3741

F8 REMESMH
Table 8 Heterogeneity analysis

AR GRNIRY AR SRR
Variable M1 M2 M3 M4
Cpt_Oc Cpt_Oc Cpt_Ph Cpt_Ph
Std 0.0095 " * * -0.0030 -0.0302" " -0.0247" " "
(3.1468) (-0.7668) (-12.1957) (-8.4141)
_cons 0.5289" "~ 0.6968 * * * 0.2806" "~ 0.2619" "
(16.5771) (12.7162) (10.7519) (6.3728)
Controls Yes Yes Yes Yes
AR [ Yes Yes Yes Yes
I [k] [&] 5 Yes Yes Yes Yes
N 6903 3276 6903 3276
adj. R? -0.000 0.039 -0.016 0.013
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ASCRI A 2011 —2023 4F [ A Bl ik B
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O3 G T A RN LR AL B BE 5 Ak B R AR v
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Can technical standards alleviate the ''rat race' competition of enterprises?

SUN Yong — bo, LUO Lan, WANG Feng - qin
(Business School, Beijing Technology and Business University, Beijing 100048, China)

Abstract: The increasing rigidity of costs and technological leaps have led to the growing prominence of "rat race" competition in the

manufacturing sector. The gradual improvement of technical standards has put forward new requirements for the development of the

manufacturing industry and has raised the question of what impact they have on "rat race" competition, which is the focus of this stud-

y. Based on the data of Chinese A — share listed manufacturing enterprises from 2011 to 2023, this study empirically analyzed the im-

pact of technical standards on "rat race" competition and its underlying mechanism. The empirical results show that technical standards

" '

can alleviate "rat race" competition, and the effect is more significant in alleviating product homogeneity — driven "rat race" competi-

tion. In terms of the mechanism of action, technical standards mainly alleviate "rat race" competition by promoting technological inno-

vation and enhancing human capital. In terms of the moderating mechanism, the fair competition review system, by breaking down ad-

ministrative monopolies and local protection, enhances the inhibitory effect of technical standards on '

'rat race" competition. Intellectu-
al property protection, by reducing the property rights risks in the implementation of technical standards, encourages enterprises to
transform common technologies into competitive advantages, thereby alleviating " rat race" competition. In terms of heterogeneity tests,

the impact of technical standards on "intra — industry" competition varies asymmetrically due to industry nature and regional character-

istics. On the one hand, the improvement of technical standards can only slightly alleviate the overcapacity — driven " rat race" compe-

tition of enterprises in the eastern region and non — high — tech enterprises. On the other hand, technical standards can alleviate the

product homogeneity — driven "rat race" competition of high — tech enterprises and enterprises located in both the eastern and western

"rat race" behavior at the enter-

regions. The marginal contributions of this study mainly involve three aspects. First, it focuses on the
prise level and, based on the manifestations and formation logic of "rat race" competition, innovatively divides it into overcapacity —
driven and product homogeneity — driven types, providing a clear analytical framework for understanding the composition and connota-

tion of enterprise '

'rat race" competition. Second, from the perspective of "rat race" competition, it is the first to verify the micro -
governance effect of the macro technical standard system, providing direct empirical evidence for the government to use regulatory poli-
cies to solve the problems of overcapacity and product homogeneity. Third, it incorporates technological innovation and human capital
into the research framework of technical standards and " rat race" competition, and introduces the fair competition review system and
intellectual property protection as moderating variables to systematically analyze the impact mechanism and boundary conditions of tech-

nical standards on "rat race" competition. This not only fills the gap in existing research but also provides a reference for enterprises to

find effective paths to break the "intra — industry" competition dilemma. The research results provide new solutions for enterprises to

alleviate '

'rat race" competition and for government and other relevant departments to optimize policy design. For enterprises, they
should not only actively embrace the standard strategy, treating the adoption, participation, and even the leading formulation of techni-
cal standards as an important competitive strategy, but also simultaneously increase R&D and innovation, focus on core technologies,
and attach importance to continuously improving the knowledge structure and skill levels of employees through recruitment, training,
and incentive mechanisms, making human capital a key force in supporting the implementation and surpassing of standards. For the
government, it is necessary to vigorously build an institutional environment that supports technological development, taking technologi-
cal standards as the main handle of industrial and innovation policies. It should proactively plan and promote advanced technological
standards in key national areas, guide the effective allocation of resources, accelerate industry integration and upgrading, and avoid
disorderly internal competition. It is also essential to strengthen the rigid constraints of the fair competition review system to prevent
technological standards from being improperly used to cause market monopolies or regional blockades, and ensure the openness, non -
discrimination and fairness of standards. At the same time, it is necessary to improve and strictly enforce intellectual property protec-
tion, increase the cost of infringement, and effectively safeguard the legitimate rights and interests of innovators and essential patent

holders.

Key words: technical standards; "rat race" competition; capacity utilization; product differentiation





