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Research on the Influence of Scientific and Technological Innovation
Output on the Development of Leading Air Conditioning Enterprises

HUANG Min-hao YAO Qi-ming SONG Ming-shun HUANG Jia’
(China Jiliang University)

Abstract: Based on the relevant data of three air—conditioning enterprises, Gree, Midea and Haier, from 2011 to 2020,
this paper takes the three enterprises as the research objects, and uses Pearson correlation analysis, Bibliometric analysis
and DEA-Malmquist model to analyze the impact on the output of scientific and technological innovation achievements
against the operation of enterprises, the results show that: (1) The scientific and technological innovation output of the three
enterprises is positive with gross profit margin and operating income, and the amount of invention patent authorization is
positive with gross profit margin significantly. (2) The author cooperation network has been formed, but the cooperation depth
is low. Besides, the collaboration among enterprises, universities and research institutes needs to be strengthened, and air
conditioning enterprises need to focus on energy conservation and emission reduction, smart home and other fields to win
competitive advantages. (3) The transformation efficiency of Haier’ s scientific and technological innovation achievements is
higher than that of Gree and Midea, and the low technological progress index is the main influencing factor influencing the
low conversion rate of scientific and technological innovation achievements in air conditioning enterprises.

Keywords: air conditioning leading enterprise, output of scientific and technological innovation achievements, conversion

efficiency, Bibliometric analysis, DEA-Malmquist model
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2017 | 1.000 | 1.000 | 1.000 | AE | 1.000 | 1.000 | 1.000 | AZF | 0989 | 1.000 | 0989 | i
2018 | 1.000 | 1.000 | 1.000 | AVE | 1.000 | 1.000 | 1.000 | A4 | 1.000 | 1.000 | 1.000 | A7
2019 | 0.656 | 1.000 | 0.656 | & | 1.000 | 1.000 | 1.000 | A4F | 1.000 | 1.000 | 1.000 | A4
2020 | 0365 | 1.000 | 0.365 | & | 1.000 | 1.000 | 1.000 | AZF | 1.000 | 1.000 | 1.000 | K7z

*E: DEA AFER RELGBNFHESLS (DMU) 3L4 “AFWE®@m, B AFEH 1; AT a5 @i ey DMU

[26]
(e}

AN Ay RAE, FMEIBAFMFZT 0 2] 1 2
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PR32 PO B ; 7E2017-20204F, S35 4 =
FASKONWTII N, 1E20204E55 301,232, K& F4#%
WS A W B, AL R T
ATl A2 P S 20 1747 J2 46 3 1076 UGS B 2 4F . 3% —
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T 38R 5 B 3o S R T B L
B LS PO 28, & s, AR
T S

(2) R AP AE 201 S4F 2 J5 4 BE 2 2 R H5
SRE LT, RHERI AR AR 25 A
AV AR B R AT AR Y, 2015-20184F, /R4
5 W AU R I A IR R e K, Rk
TER 5 B L AU S A B A S TE e R
STk AT R B, A 33— BI04 8 B 2 A
R %, VR R RE RS . App IS L R B =
DRI T o, ik SCHk AT R B

TE 33— BRI AR B0 1 T S B2 VR R BB AT PE R
YR FIE 5% 10 B PR 958 1 L, T ) BB P T B
g™ R R T AR 201 S4E K 4
S L S N5

(3) A0l 1A 4 B 2 72 R A5 K 120154
DAk KT 1. eI, 3500 T4 SR F LA/ ML
B I e R R T3 B R 1L
B AR 2R 72, R A T A R S0 BR E f g
T GEARHE S R B, X — I 1O 2E 1 3D
WA TR A TR LY, A =i s T 3
1, A PR S TR LR B T
I 588 25 10 7 R 5 M 5 R W B AR 1 % 1
LA 3 2 VA 1 1 A e g, oA 2
TEZs T LS T3 43, Bl TR KR
BEHR T, FLA T PR R b R

4 HFRKRE

4.1 &5ig

F6 2011-2020F =FH MR IR REN ENNEEZE~RIEH

Al FH BAMETUIEH | HAHTIEY AR ARSETHIEY| GERETHIEH | £ Z2 8 EH
2011-2012 1.000 0.781 1.000 1.000 0.781
2012-2013 1.000 1.501 1.000 1.000 1.501
2013-2014 1.000 0.708 1.000 1.000 0.708
2014-2015 1.000 0.731 1.000 1.000 0.731

¥l | 2015-2016 1.000 0.700 1.000 1.000 0.700
2016-2017 1.000 1.748 1.000 1.000 1.748
2017-2018 1.000 0.727 1.000 1.000 0.727
2018-2019 1.000 0.904 1.000 1.000 0.904
2019-2020 1.000 1.232 1.000 1.000 1.232
2011-2012 1.000 0.498 1.000 1.000 0.498
2012-2013 1.000 3.490 1.000 1.000 3.490
2013-2014 1.000 1.402 1.000 1.000 1.402
2014-2015 1.000 0.176 1.000 1.000 0.176

R | 2015-2016 1.000 0.824 1.000 1.000 0.824
2016-2017 1.000 0.844 1.000 1.000 0.844
2017-2018 1.000 1.124 1.000 1.000 1.124
2018-2019 1.000 1.203 1.000 1.000 1.203
2019-2020 1.000 1.975 1.000 1.000 1.975
2011-2012 1.000 0.498 1.000 1.000 0.498
2012-2013 1.000 3.490 1.000 1.000 3.490
2013-2014 1.000 1.402 1.000 1.000 1.402
2014-2015 1.000 0.176 1.000 1.000 0.176

FE) | 2015-2016 1.000 0.824 1.000 1.000 0.824
2016-2017 1.000 0.844 1.000 1.000 0.844
2017-2018 1.000 1.124 1.000 1.000 1.124
2018-2019 1.000 1.203 1.000 1.000 1.203
2019-2020 1.000 1.975 1.000 1.000 1.975
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