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Table 1 Definition of variables
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Table 2 2016—2020 comprehensive technical efficiency

of listed companies in the packaging industry

N £y
B 2016 2017 2018 2019 2020
SXJY 1.000 0.445 0.235 0328  0.155

YXGF 0.159 0.144 0.170 0.255 0.144
DGGF 0.096 0.096 0.115 0.158 0.069

JIGF 0.133 0.148 0.174 0.236 0.122
HEXBZ 0.618 0.746 0.794 0.839 0.366
HBGF 0.130 0.182 0.211 0.277 0.133

TCLX 0.086 0.134 0.136 0.241 0.122
MYS 0.156 0.160 0.185 0.238 0.139
7J7C 0.207 0.157 0.225 0.267 0.159
SHGF 0.183 0.169 0.169 0.219 0.143
SXXC 0.357 0.325 0.339 0.319 0.220
STGF 0.294 0.590 0.605 0.778 0.385
ARJ 1.000 1.000 1.000 1.000 1.000

WZXC 0.248 0.877 0.989 0.960 0.535
HYKG 0.191 0.254 0.224 0.285 0.152
HQYW 0.112 0.136 0.164 0.508 0.198

JHGF 0.272 0.308 0.475 0.489 0.325
YTKJ 0.163 0.205 0.197 0.234 0.141
XHZ 0.185 0.147 0.146 0.204 0.094
WSXC 0.278 0.288 0.304 0.358 0.224
HSXC 0.127 0.141 0.158 0.243 0.174
ZIQY 0.324 0.354 0.784 0.621 0.143
DFGF 0.227 0.383 0.410 0.536 0.224
BGBZ 0.155 0.144 0.173 0.229 0.136
XTL 0.910 1.000 1.000 0.571 0.755
JYGF 0.437 0.813 0.484 0.475 0.283
-5 0.310 0.359 0.379 0.418 0.252

4 DEA #it, A2 A8HARBOCRET 1,
DEA A %l; #57F 0.8~<1 JufEIN, ML EH AR A
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2016 4 2 2020 4F (19 25 5 HORBCE BF- 18 53 50
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Tl b 2 B E AR BT RCR SRR b THARK-
e — L5 BR 2020 4555 T T Y AERTE SR b
A, W25 5 Je AL ATl BT 2 Wl 4
AREH R RBE LRI Z S HHAATAL AL,
AT BT A 2R BORZCR B ] B Am k. a0
I 2 253l 2016—2018 4F25 45 R 48
41 0.841, 0.765, 0.818"); BRI £ A ARZCR 1Y)
SEHIME R 0.7461 5 REATAL 61 Z 1T/ F] 2017 4
HIZEE BEARBCRSE YA K 0.409%, IbAk, F£2 88
IR, FE 26 FAEAT T WS AR(R] 130 PR
JCHIEARBIHE S, AU —ZF Al (BP ARI 23 6])
1 5 ANPORBICLR A HORBOR ST 1, 4T DEA A
BCIRAS, BRSO B AR BIHE S EEHAR A
ORI R R AR A RN FHEARG A
AT b, HAEARQHOKCEFAEE R T A F]
Ab TS A
32 BARUMSLLZESHMHXE

1) i rEgeit

%3 0 26 FEHEATIE ET A ] 2016—2020 411
GATARRCE SR QS B iR ARG TH45 R
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Table 3 Results of descriptive statistics of variables

At MR P PR PR /ME ROR(E

9 130 1.986 1.714 1.003 0.809  7.100
TECH 130 0.344 0232 0267  0.069 1.000
ADR 130 0354 0344  0.137  0.107  0.646

CI 130 1.845 1.719  0.820  0.576  4.838

TAT 130 0.688 0.633 0314  0.222 1.806

GROWTH 130 0.168  0.123  0.259 -0.497 1.247
SIZE 130 21.310 21.350 1.035 19.050 23.220

2) [

K H Statal6.0 AR X 27 A H R BB AR 56
Q MM RIMAT N HT . ST FH TR AR S B 1 S22
S AEAE AR, , I F R A 25 AT, F AR
Br) p fH R 0.0001, BOARFEAEAN RN, AN
RAEIE 5. s 52 2455 (Hausman test )
S R P 1 52 O A TR B LR ASE R . P T3¢
WS I6H p (0 0477, KT 0.05, LS

4 SRR B RO I FE LAV AR
2 4 fult P BB AL RGN ASE B A 1] 0] o3 B 45 2R
constant N HE; observations FEARB .
x4 HEHUBHNEREASHTER
Table 4 Results of random effects model
regression analysis

i 0
94 WAL WE 2 WS 3
20339 -0.068 0293 1.119%*
TECH (-0.86)  (-0.19) (0.73) @.11)
DR —0.725  -1.009 -1.355 2223
(-0.84)  (-1.14) (-125)  (-1.43)
o ~0.014 0.082 0.147 0.158
(~0.08) (0.52) (0.75) (0.60)
0.730 0.941* 13885 1.335*
AT
(1.36) (1.86) 232) (1.82)
crowry OB 646N 0090 -0.465
(-1.04)  (-2.19)  (-295)  (-1.01)
Ggp | OSITT C03SSTR0437eR 05607
(411)  (-2.83)  (-2.85)  (-2.95)
13.077%%%  O.115%0%  [0.473%%%  13.207%%%
constant (5.02) (3.50) (3.27) (3.24)
observations 130 104 78 52

Feoowenwn o SIEOR 1%, 5%, 10% K°F [ R, #5550
Bl 2 Geil i, Rl

MR A LA YEGEHARMFESEEQ
E A 10 R ECh —0.339 A o0 1E, X i B 4
ARAEHTIEA—E 50 2 ATl BT w2
B, IR H KRG R UE, 640852 ik
HI.

a1 ZE S BORBCR SIEE Q MY alH &
o (-0.068) , (HAGHE L AE—7K - b i 2 PEAG
Bis W a2 WRZE G HORMCR SHEE Q EHM EIH R
FORIE (0.293) , WARE AT —ACE 1A B AR,
XU IR PR O T B AR BT e 5 e 42 2 4 1l
AR A ESHIANE o

G 3 IMER A HOARRCR SR Q (R IEAE,
WL T 5% K E AR, I RECH 1.119;
JFHE IR SR Q R IEMSE, @il 10% K-
AR EVERE, BIHRECH 1.335; kS
QEEAAMAK, ik 1% KF E A E AR,
[ R ECh -0.560,

PG 3 JARY I AT 2 SR T AL, 2B HARRCR
YHHEEE Q EAFTEN R MIE 2 m, ¥H 2, AT
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Table 5 Results of regression analysis for robustness test

s 0
44 e L WE 2 W W 3
-0.344 -0.068 0.289 0.9927%*
TECH
(-0.91) (-0.21) (0.80) (2.09)
ADR -0.753 -1.060 -1.323 -2.273
(-0.91) (-1.29) (-1.34) (-1.62)
cI -0.043 0.060 0.104 0.125
(-0.26) 0.41) (0.56) (0.51)
TAT 0.695 0.917* 1.346%* 1.340%*
(1.32) (1.91) (2.38) (1.99)
GROWTH -0.270 -0.586%*  —(0.954%%* -0.457
(-0.85) (-2.08) (-2.98) (-1.02)
SIZE —0.519%%%  —(0.340%**  —(4]5%**  —(,523%**
(-4.21) (-2.88) (-2.91) (-2.99)
13.078%%*  8.845%%#%* 10.086%**  12,524%%*
constant
(5.17) (3.62) (3.39) (3.32)
observations 130 104 78 52
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An Empirical Study on the Impact of Technological Innovation on Business
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Abstract: The development of the packaging industry is highly related to resource utilization and environmental
protection, and the technological innovation of packaging companies is directly related to the transformation and
sustainable development of China’s packaging industry. Taking the data of 26 listed companies in the packaging
industry from 2016 to 2020 as a sample, the comprehensive technical efficiency and Tobin’s Q value were used to
measure the technical innovation and operating performance of listed companies in the packaging industry, and then
the input-oriented BCC model in the DEA method was used to measure the comprehensive technical efficiency of
listed companies in the packaging industry from 2016 to 2020. Based on the random effects model, the impact of
technological innovation of listed companies on the packaging industry was empirically analyzed on their operating
performance. The results show that the comprehensive technological innovation efficiency of listed companies in the
packaging industry has shown a slow upward trend in recent years, but the overall level is still low. The correlation
among the comprehensive technical efficiency in the current phase, lag phase 1 and lag phase 2, and Tobin’s Q value is
uncertain, and the comprehensive technical efficiency of the lag phase 3 has a stable positive effect on Tobin’s Q value.
This shows that the technological innovation of listed companies in the packaging industry has a significant lag in
promoting the improvement of their operating performance. Therefore, relevant entities must focus on the long-term and
take the initiative to implement policies.
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