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Abstract

Under the policy background of the deep integration of industry, university and research, colleges
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and industries as the main body of industry, university and research, are more and more closely
connected. In this paper, DEA model, entropy method and coupling degree model are used to ana-
lyze the transformation efficiency of scientific and technological achievements, industry competi-
tiveness and the coupling degree between the transformation of scientific and technological
achievements and industry competitiveness of colleges and universities in textile, chemical and
non-ferrous metals as the object. It is found that the transformation of scientific and technological
achievements of colleges and universities in textile, chemical and non-ferrous metal industries is
positively correlated with the competitiveness of the industry, and the coupling coordination de-
gree is on the rise, but there is still a certain gap from the high-quality coordinated development
interval. In this regard, this paper puts forward the countermeasures to enhance the competitive-
ness of the industry by strengthening the exchange and docking of scientific and technological
achievements between the universities and the industry.
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1. 51§

SER LR PR B HE P A R R A, SRR BHBER A . AT S R BUSCR AL R 1
S, AU LI A E,  thREHESh IR E R R E H ARSI SRR R AL ST CAE
H X W9 BB BN R AT R E R RS A I e R T EEAEH, fE
WK B et AT AR o AT LR R RERE P Hh K BT A R AR AR SOR , AR SR A RO [ 1 &
fEo (H2, REFEBBSCREUAAERBSCR ™ AR . BACREASE R, SEUTIL AR R
BRI AR B RAEIE o BHEEIHT R B 58 5 I3 TH RGN 3R, AEdR iS4 ) Ll 2 C E B
TEM . TR, SO RH R A tUBORARE L, 2015 SFZIT Y (rr A N B [ (2 HE R O
WiE) B HES) 1 IR EAT LR O A R BOSCR oAk . BRI, IRai = 2 AR Rl A, RTHT I 5
IR R AR, ST 4L s, 3T 3R E LR R [ H s B BRI s Lo

2. HRERA

BT, KT R R AL A S T RO . WO Gk E, T BARAT L stm iRl
F2 A A DG 7 32 AR R T XA R X I(E AL A5, 2022) [1]. A (7 655, 2019) [2]/FH%
J R AR AT BE B T, T B AT SR R R B R R BB T b o MR SE D71 |
B DE e Rk i SR A RO e P (I 58 7 2 B 0.4 3 TV (DEA) . A 24 K FH Y Bt DEA it
AN} AR 8 L A R AT I B (M 85045, 2015) [3], 1H 5 2 AHLE, =B DEA BEAIIEN B =R 61k
BRI FH SN V2 (B 56, 2020) [4]. 16 %35 H DEA BREL0 5 18 = 5 0 44 SR I AR 36 /% 0%
(Timothy R. Anderson, 2006) [5]. F& | DEA #814h, ZEABORIVEN /7 ik (18 8 RRFIJE TKER, 2006) [6]. &
FAY Mk (%%, 2010) [7]. BEFLATHSfE1H(SFE) (Coupet, J., 2022) [8]4%5 th /& % iy e Rk il SR AL R
HEAT I RS I R DAl i
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MIA SCRRKE , B NANFEE R TATI S A R R 2, RBERE: HB—, 1mlwdh
ORI TR R o ATNTE S DI HIAH R SCHREL 2, BT RECN)T, Adriana Girneata et al. (2015) [9]HT 7T 1 9541
AT E 4 /s FEARHISE(2019) [1018H 78 T A Tk 3a 4 775 J R EAF(2007) [110 5L T A & @ AT I3
71, B, ATWSES IVEM RS IR, MRIETF T R EATI AN E, WA FE ISR bR IR 247
fE—E 2. TRI%E(2019) [12] MAMNE T4 77\ #Z0 354 F1 SERtiTe 4 Sy RIBREE 35 4 77 DUAN 4 B S Aol
e I REITI T FEVE A (2008) [13] e 53k Ty SE4H 7). e P A SE S BRI L 1 ARk
FEIPR3a4 7. 419 6 (2020) [LATHRHE AR B AR AL 6 NEREEAT 52 190 Mo AT RIAT LS 5+ 1 vE A
fatnii 2 HBON B 36 = AT Se g Ve 7. B ATHERE AT S 4 Jumy IR I 55 %
FERH A T M RSk RS, 2011) [15]. “&i #5417 (Yuhui Li et al., 2020) [16]. #51E
(TR W4, 2013) [17] His B4 o Ak (B R A R ) 4, 2007) [18]. AR (R BRFE B REAR Y (5K g, 2013)
[19]. Hor, BEHE “ENARERL” RV SE S IR BN

A2 AR AR 2 T i ST R IR R, 3 H Dolk s B T = R (Aono, 1996) [20]. 31 20
AR, PAURIEEZOARE I3 B R IME T KIB B AR FE RN 8], SR 7 A AR 1A SR 5818
W% . 2002 FEESHE] DEA FEAIN 36 B S B AR 88 RACRMEE, KILSE ST 2 A1 A2 i bk
Kbk % (Jerry G. Thursby, 2002) [21]. FHELT-HE M2, B A8 T 72\ S s R o b A . (HEM
5, 2018; EANEKEE, 2019) [22] [23]. BRibz b, RAK T ERBHER BN ST TS 12 B &R
RSO EBORTE B, 8 A1 28 T AR B AT\ Se S S e i o Vi S (2004) [24]
AT T Gig N S S B AR S YRR, FER X ARG Re i A B e 47 4L e 4 )
3T, BRGiZOIAL, BHER X E m AR =38 4 B A BN R 1 IE 1R 3RS EFH (R, 2018)
[25].

BHUERT L, FEP= SRR A I 5 N, R TR A g B M AH G SR IZ T 2, (BRI 74T I
R R A S AT S84 TR A DR BRIV SCHERA SR AE — B BBk EN I BN ZEPER I SRR
FAROF AR BT 525y p03e T, B IR AT SRR R R 7= H 5 AT A AR BBk
Rk, FUMIABREZ P TR FATIWHERCF 57 wg 7). 22 Bk, AT R R R ik
Al sa 4 I3 ARG Ok R A B S A

3. 1RBIME R IEFRILAA

MEBA: AT RS AL S AT TE 4 ) Z IR 9% AR AR & FE R AT I & . A
RIRTYIET:, RARWA S L LB R R Gt eia s a0 10 A ELAR ) S5 o AR SOR PR & FEAR
RATEAT I SRR R A S AT L3S IR R R . (R DRI AN

C- X1><X22 (1)
(X, +X,)

Horp, Xy M X 43990 AT M ) s e R i AL R AT e 4 T RIS B R B TR L. C AT A B K

REAL ST R IRETE, MEERBUETEE N[0, 1], 2 C = 0 i, ForirlmBR R RS

TS I 2 [MAFIER AR R M C = LI, Roimlm R R Ak ST\ 5e 4 ) 2 R & FE
SN

TEXTAS AT MV 1 St R RS e R A S5 AN [RAT ML 1 35 4 T dE AT 5 Ee A i, ASRAT I ) s R

R EA R ST SE G S PATTRESE 2 — B, (HATREAAAER G FEAR I 0. # & R BB R4t

A EAEH . AHESZ I REEE, oA SR B RGECE R A P RFE R SR, ANBERIE & 2 [A) 2
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7P B AR BB R /K BRI L) — BT @i G AP BL, B G AP IR RRE D 5T
foass, Pk, ARG R DA MR RS, RO S O AR5, W] DASE VS R b S B P 5 2
RS G PR A R R . D, AR ARG ORI R S PR B . R P R B R TN B R e 2 1A B 2R
GEN B EEER (A PP RDIR DUAF IR (4 € AR bR . R A SRS & B RPN AT ML A B B R B AL 54T S5 4
TV TEAREAR S AH TS0 AR B RS & Bl 1 BE R PP AT L i B RS R B AL S AT 58 4 0 2 IRV
KK o BRI AT

D=+CxT )
T=axX,+bxX, 3

K@, D TN AR R FA BAT W Se S IR S M, COAMIE IR G Z . KE@)F, T AW
FHHZREIIRIEEL a A1 b N E REL FEH ST REERG P EERRLME . FOEARSHAT L
= R SR e AT ML SE 4 FI0 AT ML R AR R A AL 54T M 58 4 0 (KRS 45 b 1 3 B AT [R5 B 22 (15
Wi, FrAASCYE a=b =05, [AFE, D EBOKERRAT WA BRI SCR A 54T W5 4 71 Z [R5 Bir i
FEB T, SR TEAR

Table 1. Classification standard of coupling coordination degree

F* 1 BEMRAEFRY LXE

AP X 8] AR Fl25 1R 45 2%
[0.9, 1] P IR K e 2
[0.8,0.9) KA R R

WA R R
R [0.7,08) o 2K
[0.6,0.7) VIR K 2
[0.5, 0.6) R K

.

RRIER [0.4,0.5) Wl 2 TR 2K
[0.3,0.4) BREER R IR
N [0.2,0.3) BRI IR 2K

RS
RIARERR [0.1,0.2) 7 2 R 2K
[0, 0.1) MR SR A IR 2K

DEA 8B : A SRS (4% 70 47 775 (DEA BRL) ST b s BRSO e A 3 14T I 5 . DEA
R ia P2 ME SR 22 BN 7 Hh e b oxt [F) S 7Y B AT AR AT R 1 — R B sk . ALk, 12
MR, TR ML LTI IRAGE, MBS R AN T TR AT ML iR A R e R B AL 2K
HIETTWE T ARV R AR A R (LK 2).

W : AT ST S ISR E KRR B RIS . SRR AT E M — AP R . A LAt B
IRAEVE R R BON B, Reeilt e —E R BRI R . LSRR A LABE. Rgitk. ArskIE
N, AL EEINETES T BN T R OGS BUNSES T 4 DNEEERI AT SE 5
PR IR R (UL 2).

FARRIR: ASCULHL 1999~2017 4[] 4z % F VA4 BT+ IO ST R SRR (W AR R TR R
TERREASEIE 10 FrkR) TR SRR i8R TR 10 raik). At e)®
R (AL SRR RS ARAER S R #4510 Prssik) 3L 30 FrE s AT b s R 5 B R B Ak
BERIIWI TN R, MREHE EZRIET (R R gt BORHL o) EPS &RRGTIHERSE. A0k
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Wi, WL, AtgE 3 MO R R TS T2 2010 45, 2011 4F J LUJG -4 Hods th s
Ph BTkl i e 2010 AFEAe A DA B Tl Ak et 145 B AR I8N 500 75 T i %2 5 2000 /570 BA |,
5 B b AP FR e — B0 R EAT W50 5 I (A5, 2018) [26], AHREIERIET (HESHHEE)
(PEFHESIFELEY « CPETIGIHESEY & XT3RS B EEE R A I 8] 77 51 (0 22 4 18
PREHATIRE .

Table 2. Evaluation index system of transformation of scientific and technological achievements and competitiveness of in-
dustrial colleges and universities

= 2. TUSRHBERREUSITURZ S HEITFNIERE R
TAY — AR bR AR bR
W SR AR BN R (N)
R B M NSO (o)
AR (R)
JCR ST (5T
ZAT e FE )
BORFEAE 4R LBRI (T 7T)
(REs R VNAION
G L)) b Al FLA H (1)
PHIEBIZ 3 N A S 2 BT T)
o i U (T3 78)
k] RS B H H ()
BRI H R (00)
BUF 555 71 WU 5% & B £ e ()T T)
EEM YA (L TT)
L 3ES 7] OSSN (7o)
A A (2. 76)

[EES LTS IN
RV EREs I8 S VES

B SCR™ H

T Eg I gRa R TR E

4. SSIEGSRE SR

TN R R R SR AV A M B | S T: 12 ] DEAP-Version2.1 tH &4k, %F 30 figidi. LT H
o4 JB AT VS (0 S RS AE 1999~2017 4R [A] (R R SR AL RCR 3E1T DEA 2041, 753 30 T\ m B I RHY
R FEALRCRAE (3 3)

Table 3. Transformation efficiency of scientific and technological achievements in colleges and universities in textile,
chemical and non-ferrous metal industries

#3 GR I BEERITISKRMRMRRELYE

iy YUl ik T ATl R 1 €04 AT AL TR
Gt BRI GAM AR MBDM GANM WK BB
MR ORE % % Mg % % x %
1999 0.668 0.934 0.723 0.438 0.655 0.513 0.320 0.674 0.490
2000 0.486 0.678 0.667 0.465 0.707 0.547 0.642 0.711 0.824
2001 0.536 0.792 0.706 0.354 0.733 0.411 0.433 0.676 0.584
2002 0.577 0.802 0.700 0.341 0.656 0.452 0.512 0.697 0.644
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2003 0.510 0.769 0.647 0.481 0.690 0.628 0.512 0.747 0.613
2004 0.511 0.799 0.641 0.533 0.723 0.676 0.310 0.623 0.456
2005 0.446 0.792 0.577 0.585 0.774 0.702 0.266 0.646 0.335
2006 0.594 0.797 0.742 0.592 0.788 0.709 0.208 0.579 0.303
2007 0.550 0.757 0.685 0.438 0.660 0.529 0.151 0.590 0.193
2008 0.461 0.812 0.567 0.423 0.689 0.537 0.180 0.650 0.223
2009 0.571 0.776 0.710 0.318 0.590 0.448 0.685 0.834 0.761
2010 0.446 0.674 0.635 0.434 0.676 0.527 0.494 0.757 0.623
2011 0.552 0.840 0.609 0.377 0.728 0.482 0.300 0.771 0.389
2012 0.626 0.852 0.737 0.339 0.682 0.448 0.495 0.820 0.582
2013 0.790 0.909 0.855 0.388 0.754 0.491 0.489 0.772 0.610
2014 0.638 0.920 0.695 0.318 0.766 0.403 0.322 0.678 0.484
2015 0.660 0.848 0.763 0.335 0.737 0.444 0.569 0.786 0.715
2016 0.650 0.892 0.712 0.439 0.762 0.569 0.517 0.663 0.803
2017 0.786 0.902 0.868 0.803 0.902 0.895 0.612 0.906 0.674
“FIME 0.582 0.818 0.697 0.442 0.720 0.548 0.422 0.715 0.542

MBI EE, Gig T, OB ER G AR E 08 0.582, 0.442,
0.422, mEPMRIKIONTIA. L. GO ER(LE 1), 3 MK 30 Frs R R AL
AR LRI BT RS, (BB ETHEEZ A K. 78 1999~2017 4[] = AMT ks A I RHS R

BRI NIAE) 1, RS2 DEA B3

+
o B

BRI GRS, WKL, BRGTFUTIL

RN, LA g RAT ML R R SR AL R 25 R B3 AE 1999~2017 4R (8] 2L ETHES, 3
AT R B R 2 LTS . 546, WTLERI 7 A e RAT LSRN BEG A, HRAT R
BPRAEARBCREHE R TR EME, AT IR R R F AR AR LT R AEBOR BRI R R
SEFEERREE R, FI AR BCRAEAN 2 i T B R BT 2 20
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Figure 1. Transformation efficiency of scientific and technological achievements
in colleges and universities in textile, chemical and non-ferrous metal industries
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TN ST B B A i RS EVE A Al S g2, (L A A4S EAT o R T Ak TE
1999~2017 AT FE S LR G TR BN 4).

Table 4. Comprehensive Index of industry competitiveness of large and medium-sized industrial enterprises in textile,
chemical and non-ferrous metal industries

F 4 ] KIRARERITUWRPRTIAIATIE S HEEIER

Fhr giguT AT ftemiTik
1999 0.004 0.001 0.001
2000 0.008 0.004 0.003
2001 0.009 0.005 0.003
2002 0.009 0.005 0.004
2003 0.014 0.006 0.007
2004 0.016 0.010 0.010
2005 0.024 0.019 0.017
2006 0.032 0.030 0.024
2007 0.040 0.040 0.031
2008 0.046 0.048 0.038
2009 0.044 0.039 0.036
2010 0.053 0.046 0.043
2011 0.074 0.070 0.078
2012 0.072 0.089 0.092
2013 0.081 0.100 0.106
2014 0.086 0.110 0.120
2015 0.083 0.114 0.122
2016 0.096 0.125 0.127
2017 0.210 0.140 0.139

WEAE FF, i4UT A TATI AT 4 8 R B Tl Ak AE 1999~2017 4 [al47 k364 /1 IR
NIEM BT . AT TE SR 2009 438 2 Rk, 5 X RITHOILE 2). AR 19 E IR O
K&, fE1999~2011 (A, Fi4. W LA & Jd KA R T mAT I se 4 SR e LA E, &
Il ZE R /. 2011~2017 4E(A], b TR (4 @ AT\ R BNEE Bkt s, g U7 s %
K, 2011~2016 4[A], Zi4UT\sad ) RIS NEsh FEkM&ES, 54T MG asmirlwd iz
[ ZERES K. B 2017 FG74UT a4 Sy ntl, M 0.0958 #L74 0.2095, FLEAL TAIA (4 @ ATl
TG 7), 1E 2017 KRR RO, IARITE 0.210. FUHJER, wEES —EHLURERE Y7400 E R4
A 3 RS O, [RIIN B ANTFBUR I K ) 3CRE. 2016 SFEBUM KA (K22 2Us =k “+ =17
KR 3R L) F e HF] 2020 A 22 20 e b s IR BLA B S KT, S0 R S K R T
A 2017 4R 6 195G T IR b AR 25 0 45 46 S5 I ERs & AV A B sl e vh 22 IR 2R AL 1 i)
R, [FIESCT AR AERERIRL A, Sty 3T BT bR iE o BUR A SCBCR IR IR 12 T 97437\ AE 2017
AT SES T ) ST
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Figure 2. Competitiveness of large and medium-sized industrial enterprises in textile,
chemical and non-ferrous metal industries

B2 g5, wWIRBEERITIARPE T MITESES

AT R RS R AL BAT W RS TR A R R 45 DEA BIG I AT ML A RS R B A 2R
LSEETH RN, T Ao sis e R, FHAE@MO)IHEgGH, T, s

JEAT ML R AR R AL S AT M 58 4 70 2 RV RDAR 5 BEAT B i 2 (ML 2% 6)

Table 5. Coupling degree and coordination degree between transformation of scientific and technological achievements and
industrial competitiveness of colleges and universities in textile, chemical and non-ferrous metal industries

=5 R I BEERITISKMRRRENSITIRZSNHBESEMNEE

i WL HeE
WEE iR R i WA iR

1999 0.160 0.232 EP%% 0.089 0.140 Fz%é'i 0.099 0.126 }E%?@E
IR TR ik

2000 0.245 0.246 T%% 0.149 0.187 E%% 0.154 0.223 ¢%%ﬁ
AR IR ik

2001 0.257 0.264 EP)%% 0.178 0.178 ’E%% 0.214 0.216 EP%?QIE
IR R iR

2002 0.246 0.268 qj%% 0.221 0.195 }E%% 0.193 0.223 EP%?W%
IR IR iR

2003 0.322 0.290 q:;%% 0.236 0.240 EP%% 0.205 0.230 EP%?@F@
IR AR iR

2004 0.344 0.301 %%9& 0.270 0.271 qj%% 0.342 0.234 qﬂ%?ﬂ%
IR PR iR

A R A BF 3 £

2005 0.444 0.323 %E% 0.333 0.316 %g% 0.493 0.265 EP%?@H
IR IR =315

A FF A B 1

2006 0.441 0.371 %59’% 0.389 0.346 %g% 0.663 0.281 EP%S'%@
PR P IR iR

2007 0.503 0.385 E%% 0.499 0.342 E%% 0.816 0.280 ¢%%ﬁ
IR IR iR
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Continued

A JBF A B ‘u
2008 0575 032 IR e 0356 TR 0.813 0304 TSR
IR IR FiB
Wil o 1
2009 0515 0308 K603 037  HEK 0.453 0405 DRI
IR IR FiB
2010  0.616 032 BER e 0360 LK 0.560 0389  TEIEKIA
i E] IR iR
Wil WG 2 O i
2011 0.644 0.449 Bl 0.754 0.414 LS 0.782 0380 ALK
IR IR HiR
C, ]/:‘ C,ﬁl/: l/ﬁl/:‘ ‘u
2012 0.607 0460 MR g1 0420 DK 0.719 o458 DU KIA
B =R iR
Fll 5 Wil 2 Wil

2013 0.580 0.502 o 0.822 0.451 o 0.750 0.470 -
R IR FiR
Wil Wil WG g1
2014 0.648 0485 DR g agg 0442 Dk 0.872 0434 DUIERI
P IR PR iR
il e il e S

2015 0.630 0.484 - 0.884 0.449 ohm- 0.747 0.505 :
FBsSE] IR KR
Sl HES S b

2016  0.669 0.500 e 0.835 0.486 P 0.793 0.504 :
TR E IR R
W B SRR

2017 0.815 0637 Ly 0708 0578 i 0.779 0.541 gy

1) WER E

GEYIZ. T, A EOEEAT L E R SR K AT SE S 2 AR SR A AL R, PTG
H P 2 AR A P S R AR AR, 1999~2017 4 (A48 K3 A A2 b T P 55 i T IS IB 282, EAR A
GRER K, (ERRS PhRRE R R B B U R R X T SR AP AR AR K 220

2) MBS IRZERE b5 oA

METRIZERE FoRE, 9781, T, AEESEAT B RR ST 4 1M E il E 84k 2
LA B 10 bk sA L 2 a0 AH BRI RE BT BTt XL i gigl, (T, s E@irlkal LA H,
i AT SRR SR AR AT SE 4 ST & IR FE UL LA (g i, R A FEMmAL T
FEE R ERRRES . FR, HAE 98T ERE S ATIAE 2017 “FRE & Ay 0.637, AL FHhAREX
], A TFHIRID R RES, TG LRI T R bRk RIRES, BB R & Wl XA AE — €
Zi,

3) ATk Hr

MARI B S BATW KRR, i AT s B R OR e 4 5 91 U T Se 4 D1 R & FE S5 R E B U B2
VIR R BT, A YR b R IR RS AR BRI R R RS . WA BE,
GRS ARYERETE 0.2~0.5 2 (0], FAE VAL T RS mAKT . WA YA =AM BORE, 4i8
Il sE4 JI7E 1999~2010 4E[AlAL TR A IRIRES, X — M BT A8 B K, A& bl P A K R
4.88%, LR . 2011-2016 (8], GiZUT M GUT L Te 4 712 [R5 & B M 0.644 327+ %1 0.669,
A EEI KRN 0.76%; ME VAN 0449 ETFHE] 0500, “FHJFEBIEK RN 2.18%, X LLAT—Fr
BB N5, 2017 SEREIRE MR A TEKIEZRSET, M 0500 K F 0.637, KA
27.4%, M5 e U ZRER R BIWI R i R RS, sl T A FE S BB R R R R i st R B, R E
Sl LIRS A R RAKT IR A TR AF FL AR kA Pk BB Ko X — BT, G BT ks e R A
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RIALEE T 0.786, FiZUT I sed J14r A 18408 0.210, 3574 1999~2017 4 A i i 7K P

A AT N B R AR e A R AT 5 5+ 7T A& BEAE 1999~2017 48] 2L ETHE T REMIK e
fath, fE 2014 4EIRF|RME 0.891, MAEE M. [N, Wi RS b a8k 2 Ish FA R
&, 2017 ik F|IE(H 0.578, AT HhsmbMAK B, AT XE, EEREE XA RS —E %
PR fRHRRE UM =AM BORE, TS 9i 818 K ATWARIA, 7E 1999~2010 4F[A] & 2 (Al I f &
RIBIRESIT R IFEIRSE, WEHRRERKERE R AER, MEhReE A 0.223, X—BAE &
T I K2R 9.21%, Wt T2 i S AT 2011~2017 4FA T4k T S AT ks win i B 15
FEIX (], FEE WM 0.414 35K 2 0.578, X—r B (IS A T 47833, MGl P K
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