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Abstract

This paper analyzes the energy efficiency of Yunnan Province in 2005-2014, reveals its spatial and
temporal differences and its influencing factors, and further provides suggestions for improving
the energy efficiency level of Yunnan Province and the overall coordinated development of the
energy industry in Yunnan Province. The results show that: 1) From the time point of view, the
overall energy efficiency of Yunnan Province is gradually increasing with time, but the difference
in energy efficiency between the states and the states is expanding; 2) From the perspective of
space exploration results, the space club phenomenon of energy efficiency in Yunnan Province is
not significant, that is, there is no significant spatial spillover effect on energy efficiency between
Yunnan and Guizhou; 3) Power consumption level, technological progress and economic devel-
opment level in Yunnan Province play crucial roles in the improvement of energy efficiency. The
deepening of the government’s influence is not conducive to the improvement of energy efficiency
in Yunnan Province. The impact of opening up and industrial structure on energy efficiency is not
significant.
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fEM ARl BB EHL AT RN, RS RERHE. 2w aeRRCRAE Ny Hal LR KA &
LU RRMEE A R —, JRRAR SRR A MR RETE T JE B BR (1] [2]. MBI R,
X AN B S RERACR (W S 5 ZE B R T AT VPAL I8 7R B IR SR AR AR AR, DB ARt
A7 B SR REIRCHE F AR AR SRR (1 1 58 1N A2 B SE DN AR O 1 PR M EE 9 R AT R AR 1R [3]. BACR
A, B NSO IR R AT W SR TN SR, X RUEE ) REIR R B AR b X g iR
R A () Ja) (R TE T8 2 SR 2 18] [ AR DR T i, 0 ELRE i BT 3R (R F T2 00 22 2R Al OLS [l JEAR 7Y | Tobit #5473
VEC 7 RS [A TR A . X RESR AR M K R AT T LS N 3, S rh TAR S b S5 MR 3k
XEANTFTBORT BRI R4« SO T F0URI T3 P 55 DR 300 REVR AR (/R F 5 TR AR EE[4] [5] (6]

HT UL LR, ASCHIL R THMZE, BT S 16 DI 2005~2014 5 REHRCR I 2573 57
LA MR 2R, DAIOA 2= 7 4 1l A A BE IR 2 s SR 1 258 54K He

2. B FERISEREE
2.1. DEA {&3Y

DEA J7 572 FEUF IR SR VA0 A [ 2 8 1R PEAN 570 (DMU) & R B 30— FhAE S 8 st 75 v
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Table 1. Total factor energy efficiency value of Yunnan province

T 1. CEEEERERYERE

Hu[X 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 YIME He44

E B 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1 1
it 35 0.77 0.76 0.76 0.74 0.74 0.73 0.71 0.71 0.68 0.53 0.71 9

B 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1 1

£l 0.82 0.81 0.81 0.75 0.73 0.71 0.75 0.77 0.78 0.44 0.74 6

AR i@ 0.83 0.83 0.83 0.79 0.75 0.71 0.70 0.70 0.71 0.46 0.73 7

T 0.65 0.67 0.67 0.64 0.64 0.60 0.54 0.53 0.54 0.42 0.59 15
B 0.79 0.80 0.80 0.77 0.74 0.70 0.69 0.68 0.69 0.33 0.70 10
I 0.88 0.94 0.94 0.92 0.94 0.92 0.91 0.89 0.90 0.30 0.85 4

bicdi3 1.00 1.00 1.00 0.95 0.89 0.89 0.90 0.91 0.93 0.57 0.90 3

ARG 0.70 0.70 0.71 0.68 0.68 0.67 0.67 0.68 0.69 0.51 0.67 12
pall] 0.80 0.79 0.78 0.75 0.74 0.70 0.73 0.75 0.77 0.44 0.72 8

FR 4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.60 0.96 2

pil 0.98 0.96 0.96 0.79 0.81 0.83 0.85 0.86 0.87 0.53 0.85 5

B 0.76 0.76 0.76 0.75 0.74 0.70 0.66 0.66 0.63 0.36 0.68 11
RIT 0.83 0.70 0.67 0.67 0.66 0.65 0.65 0.66 0.62 0.40 0.65 14
Bil;N 0.81 0.79 0.76 0.72 0.69 0.63 0.61 0.60 0.60 0.43 0.66 13
R 0.85 0.84 0.84 0.81 0.80 0.78 0.77 0.78 0.77 0.52 0.78
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Figure 1. Nuclear density distribution map of energy efficiency in Yunnan province for 4 years
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2 TRV RH 2 I J5E B AN T [X 38 P9 i A 22 DX G R i R R BR AR R 2 (B o A o S L B 25 %, 42 JR) Moran’s
TREE SON:
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e, 87 =3 (X, = X) 5 W SRR R, i i EL o HABRATAE, U, =1, A T 7, =0
2 R BETb AR, B P ITC AN 1.
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Table 2. Global Moran’s I index of energy efficiency
2 2. BEEMELE Moran’s | 188

Fy 1 V4 P

2005 0.123 1.257 0.209
2006 0.071 0.892 0.373
2007 0.070 0.888 0.374
2008 0.075 0.941 0.347
2009 0.067 0.885 0.376
2010 0.039 0.704 0.481
2011 0.064 0.885 0.393
2012 0.053 0.779 0.436
2013 0.077 0918 0.359
2014 0.103 1.074 0.283

T BRI T Stata BoPFHSRLAE REEBLA

4 JR 7S B) ARG R BRI 2 25 B 4 BEVR SR AR SR SRR AE, 7% 2 N 2005~2014 525 B4 - B8
MR 4 )R Moran’s 115U . MWBAAKE, A RIESCEEIIA BZE LR, Moran’s I?‘éiﬁf
2005 % 2014 £ P AHIIKT 0.05, WAEE R, XU 2005~2014 FREIRAER KA B2 1Rk
B;XH;’;}:%?IE
3.2.2. ZEEHE SN gEIRS T EEEE

4= )5 Moran’s 1 $8ECA ARG THE, HHANBER B B AR X 3801 2% (M 42 SRR AE,  ZEWF 98 = 44 MU R IR
R AR I 5 0 2 (R A SRR, DA R TR [X 30 42 s B AH DR B DRI K, 75 B SRy i 4R SRR A R AT
Hro M 2005. 2008, 2011 F1 2014 “E43 7 2= e & &5 N REJR AR 1 LISA 42 3t R E (W 2), A
I

1) ZEBREIRSCRBMAIEEA EMEERN HH 2O LL B2 RIS, A TRARAE R A X
&%, EIRERKHXJLFEAE, e E R X & E .

2) (RARER A HLIX 3= B A 7E AR SR X, LAttt [X BER SR SR R AA K o, Horp REJR AL
RN R AL 1 BUM R S A TR X A SRS R X 932 4K 7E 2005+ 2008 2011+ 2014 F PYANI [A] £ F,
SRR BENPNEY, 20 mRER B MRICER BT I, GEIRSCE LRI —f
Z A E KA A RIS L.
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Figure 2. Evolution of local spatial relation patterns of energy efficiency
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Figure 3. Gini coefficient and coefficient of variation of energy efficiency in Yunnan provinces from 2005 to 2014
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2005~2014 fE[A], Z<Fg 44 & N BRI R L JE REAE 0.09~0.13 Z AAAFAR, 4 A 52 /N 32 PR )
TG 3). BRI e RE0H 2005 4F 0.098 80 FTHE 2014 1 0.115, 10 R H M
REVRRCRAEVIEZE Y R 1.6%, X UL = FA S HN IR RCR ZRE A K.

ZFA 2005~2014 S M ] REVE SR (1048 7 REEN S LA S R BN S5 R IFAL, AT A
RBARIMNE, TFABCTIH R RN MG SE ZRERNAE ., BIRME, =mE &M aeR
A5 5 R B SR FE AR, AR 7 R BUCE 0.18~0.22 Z 8945, 485 R %0h 2005 41 0.182 # % 2014
EH 0.207, HAEEAELSIEINIRIAF] 1.3%, HAE 2013 FERIEE RE— Rk R B, XEXEY T 58H4
Hiu P 7] e 58 2 22 S B I [R] HERS 2 IR Bha Kt .

4. ZRAERERMNELNERS

Hbdsk 22 S M RN A A TR BE VR R IR R G — MR R R, AR HL X BE IR ORI R
A REAFAE R E 2 . AL B A & HN IR SR (EE) N E AR &, DAY GDP (XS EU(ED). 55 =7 k3
J{E 5 GDP [ ELAEIS) 3 77 WIS H 3 77 GDP (1 HUABL(GE) 3 HE 110005 b X AR 7= i E 11 HLAEL(OP).
Hb 5 E 77 B R BRIV P S R 1 LUABL(ES) . BT Ak A T 5k NS B (ML) . WE B SRR
NG HC5 Dol R BE(TE) 3\ TR Ao BB R, DL RE S HM 2005~2014 SEAHCEUE A 3 at,
FREBNAS[ 11 ][] 52 RS TR [ AY . didis ] Stata 30PF, KA R4 GMM fhitt ik, BRI MA
5 Hhu R R R R 2R [ VA 23 B 45 SR (A 55 3) .

WA 3w, Gt E, B SRR R B R B T RORIIGE, BRI g & LA AT
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Table 3. Dynamic panel regression results of influencing factors of energy efficiency in Yunnan provinces

3. ZEE NIRRT M E RS EIRE LR

A i PR 2 Z Gt s P
EE (-1) 0.642"" 0.1 6.4 0.00
IS -0.02 0.11 -0.18 0.86
GE -0.104™" 0.014 —7.44 0.00
oP 0.008 0.0511 0.16 0.88
ML -0.102" 0.0575 -1.77 0.08
ES 0.536™" 0.096 5.63 0.00
ED 0.0962"" 0.0269 3.57 0.00
TE 1.52" 0.125 12.11 0.00
CONS -0.652""" 0.206 -3.17 0.00

Wald chi2(8) = 19896.54  prob > chi2 = 0.0000
e TN T MAOREAREE 1% 5% 10%AKF TR, BRI TS IR Stata PorR LA BT

1) FEAkEEFS)

PENVSE R (IS) N BEVR R A2 B, (H PS5 M 2= B A BE VR AR SR AN B2 . Hil oA 8
T EAEANW R, (HEBAN S A E RV AR . SR R, 2014 FERFEAE
LI INE 5 GDP LLESh 0.412, T — AN = n{E 4> A 5 GDP ELEE 1) 0.155 1 0.433;
2005 FamEE ol GDP LLEA 0411, 2=/ 5 GDP lLE N 0397, AR A E ==
RIBARNT LLENS, 58 P B AN, X 02 25 8 7= Mk 25 46 (1) 5 RS TR AR 1 B2 A 3 35 1 32 LI o

2) &K JEK(ED)

=B S N K K 5 eI A G R ECN 0.0962, IF HiE 1 1%/ )R MR,
XU B 25 P A & N 42 55 % R /KT x REVR 0% 1 o4 B A R HEZN R, LYY GDP &HEF 1%l Re
A BE REVR B K 0.0962.

3) BelRTH PR A5G (ES)

REVETH PR 45 Mt = B A BEVR RCR S B K. R 3 MG ST LRI, W v 3 9 o5 REVETH 2 b i
ELE NN 1%, =54 REIRRCR AN T 0.536, &2 W LLHL 13 9% 8 = I REIR T 90 B T BE IR R 1
Perm, XSS,
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ZFA SN B 5 GDP L 5 REIR R A OC RECN—-0.104, FHIEIE T 5%/KF TR %
PRI . BRI BGECH 5 GDP LLEAIEIN 1%, AEHEBCE SN 0.104.
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T A I T 25 e 48 e R 0 1) 52 0 5 IBURT B2 WA 056 25 B 48 BRVR RO IR 52 A — B8, SAAFAE T Al )
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HIAR .

6) FiARIKF(TE)

= MA BRI X BEIRRCR RN IE, X5 — 3 BB E 5% T SRR . XU =
A AR AR I — PR S R AR AR D, (HE AR Z EHER X — GRS 4, BRI RRIR
R IR E AR B A

7) WANFFIBOKF(OP)
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