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Abstract
After the 14th National Congress of the CPC, China entered a period of rapid development. While
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many provinces ushered in leap-forward economic development, the economic development of
Shanxi Province fell into a predicament. One of the reasons is that the extensive development
model that relies on energy consumption to promote economic growth in Shanxi Province for a
long time does not meet the development requirements of the new era. Based on the relevant data
provided by Shanxi Statistical Yearbook, this paper makes general analysis and empirical analysis,
focusing on the relationship between economic growth and energy consumption. The research
results show that there is a typical Granger two-way causal relationship between energy con-
sumption and economic growth, that is, energy consumption does restrict the economic growth of
Shanxi Province, so it is necessary to make some changes to ensure the sustainable development
of Shanxi Province’s economy.
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LT HIRBE A R SRR . AT, ARt 2 RBEEE TR, AU Ee T SR,
TE LT84 HO 20 R R BE TR R R 2 B B A €. O HER VB B AR, Sl I R B 3K
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2.1. ESMIAER

211 ERHREBRSZFEKNXRRR

[ 1225 06 T Re R 2 S 8 5 S DG K (R B 0 R 2 BORE TR SR P 2K, /D3 43 HURE T W A Y
AR IR, B ide Hh X P 22 5 B R DG 5 ) [R] 3R e ) 22 5 0 3 380 7 O e 45 SR R IS AR i, EABAN TR
JETHith 5 7RI R,

Ouedraogo Nadia S.7F 2012 43 HL 1 15 AR B 5K K e B s AE it Fu il , Sk 4B (1 25 SR 2 1
TN 5 KAE R KRR AR G AR SR R B 4, 70 3 DU BRI 9 s & B (3 K
[1]. Stawomir Smiech £ Monika Papiez UAREJRIBUR H b A4 6t W 55 [ 3EAT 902K, ARG R R 2 A7
AT R RS, STUE 2 AT 1 45 J o BEVR VY 2 5 22 P 1G K 1) 0% 2 1l 00 < RE VR IBUR (A2 Bl [2]
Ilhan Ozturk 5 James E 43 7I7E 2008 45 2009 - FH GRIEH 7% 5S4 THE K FE R X R MR, 51
P IR R R W SRR BT UL [3] [4]. MehmetAkif Destek 557E HifF 7t
R T IX UM, STSCESS Rt T IHga g5 [5]. Bat, B EH N RIZ R RE RN X —
AMEFFEER, MATEIAGEAR, 5580, HIREHAWE R, EJIAZERILFE R FHEA 1 ReliS GDP Al
%: Wei-wei Guo 5| NAAT - SEAK R, SRS FER B RRIEYH 9f 2 (2t b [ GDP 1K 5 Tl i 1A
{25 SR AR 3% B o [ (R RV 2 B IEAE TR, FRIEDRSCEY 0% ke )7 sOEAE M T R fh . fEEREf . 4%
bk J2[6]. Abduldalil 1 Mete Feridun JERFREARE R, RSOy ERRR 5, SHIES s R 5
Aells 2[5 GDP 3G [ EE LR 21, {H 2 GDP [ 35K 11 B2 G BRIRTH 28 5 K1 17% [7]. Chor Foon Tang,
Bee Wah Tan, llhan Ozturk = \JEHUAR B[ SONBE AT R, % RS (19 S0E 3 4 3% B B0 e 11 48 7 16 Ak
FRAEIR, TR BURFSAT AN 24 (075 REIECR IE PS5 % B & BH R R [8]. Ak, T 2E3 5l Nk
e bR R HE— SRR PG KL ZR, B0 Mei A1 Shang 7£ 2014 £E 1% 3% [5] I BIF 78 2 AN IX A5 00, SIUE 20 Hr
(145 S 2 BH BRI TH 2 15 2 0 Y K 2 IR R RO 2R 22 1) R X fif 7 [9] . Jin Zhang #1 David CB #£
2016 4E [ SR 7 FR RIS 2 oA R, N T HAY) TR RO R, A T B R R, o
Fe 25 R BN AN Tl T TREVER T 9 5 BE T Bk 1 32 B2 AR IR R H 2 138 71 i 2 8 [10]

2.12. BiRHRGWSEFEBRKNXEARR

FEIBR b, X Beds v 2 5 46 ORI 78 E B UL KIS, B T FRATT AT L B 167 B 23 R . A
RARFEEA RSB B RRIETE 9% 5 SRR IRV FE I DG R IR AL, FARR) o I ACR A 1, B 5 E
WL — kS IR,

M.J. Herrerias %5 7E 2013 4FAHH T A RIFIWF FIE 07 8, AT R 5 MA, B et ot 17 R s [ 1)
MR R, REM—E M, EERAEZEMREHE ARG, 2R, Bk, A5 &uFEK
AT X —BISR R FL[L1]. LAAEAL A REVRYE %% 151, Mehmet Akif Destek 7E 2016 4 LAAikE (1 IE1L A BE
BERE R GAFEK AR R, TSR E R S EEE R R RANRELR, EREAIE
WA SR RIS [12] - Arora F1 Shi e HUSE AR TEXT 5, AATTRR SEHIE 23 47 (1 25 R SR A2 56 [H — 3% 2 []
XA FIF R KRR, HR MR — IR AR B R FEFE S ST K2R XA I BE R KRR, (HRERAA
IV HE S5 4 G 2 [RIANAETE X P B2 I O R [13].
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221 REFEHERRESEFEKIXRTR
HEOHMRT FRARZAMFI R, REENELSEERRTRAE, KZRHERIH,
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1M HBE TG AR, A— X ] —ANE, SR EE K.

FE LAEEAS [ OB T I SSIERR T, E T PR HE (B[R] BN ], SR 23 BT 2 30 HH R 1 4
RWAEERWZESR . Bl FHAWIE T 7+ E 1978~2012 4R (0 %dE, SRR E 2
BB AT AR RE R SR 0, REUETH PR B R A GBI BT T S BN [14]. BREHS, KT ORIEHEL
1984~2016 4 (85 EF5HHAHFE EAE, PAMEIRMEZAL U, SRS RIS, J5# W SHES
BT B0 Sk A e L ) O BRLER [ 15]

FE AR 8 Gy B T R SSUERF FE BRI UK BIE FE 0 R A R B AN R, 2510 AP AE — €
FEEEMZE S Blhn: PO CRTT RARIEEL T H 4 1995 4E~2013 4Ef) GDP 54 GEFESHR, SLUE /0T )
gE LR AT REAL ML EE GDP B KRR, 1 H 2 E KT Roe R h[e). BhilE, &
ELSEIGE L T AR £ 2 TR RE DG BB , (F 2 SR 73 BT P 45 SR &) 3 B 20 U 1 A 2 R IRV 2 1) B0 5 THD SR BRI [17] . 53 9%
WA — 5344 1 2 AR RE VR AR R 1) R A

BeAt, A e 5N SKCERIE SRR AT SR AT, RIRER B TR TN RN, SRR TS5 R
WA, BIansk s s s] N T RERE St R4 RIS 507 GDP REAE, L SIE /3 Hr it 45 SR R W B
Bertyrb R AR UR T B M, R ReRRUR LA, LGRS L A5 R 18] 4R DA PR T A,
PAREVEVH St RBON F BB TN R, BB T R R, SZReUE ™ & AL R IR0, ReURiE 9%
BTSN T BLAG2 G S 1 B B A PR R [19] e TRANGEEFRIL T AT AR G, AT SIN T IS RIEG R 48
b, RIBEURICITE 2% ot FEAN SR R AL, SR /0 Hr B 25 R B 7R 78 ) RRIRV 2 0 K g e GDP I, 1L
T4 1Y) T AR U REVR HELA AN R A e VR FH 2RI 9 K 7] #2201

WA — 5 E R H = E R BAT SHE T, ERASRH X 2L - BARE i, SEUESS
R ES . Blan: 5K EGRTE BBOE R T E 1980~2012 FEIAI KK, S 2 AT 45 SR 3K B R E
REVEE 9% 2 GDP KA BT i JR K [21] SRTT — DA B H SRR A T, R Ja REE R4 LI
T 1978~2014 AF IR R, AT LAE AT ROEOE G ICE S A UAE, (HR S E A A R R
AR HFER K R[22]. Fan: RABE T PIEEL T WA A CHE, EHE, LB FITK 5Lk
BT A6 st AR G K H , SR R B G5 R B S, TG A R 22 1 K B T 4 R RE R
fR K, T b s T D2 RV 2% B T (2 HE S GDP B MK [23] [24]. ZEFEEEIEEL T 1L PE 4 A3
¥, SSUEHTAE SRR MRRIEHE T ST KA KL R, I B AU B 77 (1 57 T RS
AR A [25].

2.2.2. BEFHBRAMS ZF KX RMR

FEIX —ARER W T, S [ A 23 BTk it 7o RS A28 ANE, [ P 2E s K2 g e 7
BT RAR LB AT MDY AN KSR A B 7 Bm AT W 7o i n:  YORRA PR T 4 [ F it
FIN VAR BB, SR T 45 RENS NI AC, PR EoR: £ EICH BRIX— R REEH 2 25 GDP
FE R BAZAE XA IR 0 2, W22 g K i e adt o 8 B R B i Al i . RARA Al JEB[26]. 5
LI FIREEEL T A RO 8d, AN il 0 SR 70 0 45 R LEACRT S JA TR R RO B AR, 2 v EE R 5 4 il Y
THAEIE IR A R, (218 GDP ROPREIE K, [RIN 22 5F I PR G K S A T T H A, — R
RIh e RIR G I B A DR Kfi 4 K [27]. ABHANSKIELL L PE44 9], it ADF AR A
%, MRS, SGEDCOYHE IR TTRECR, HUCRBR . A, RIR[28]. AN AR
MISCIESS SR, B 35 A E AN E B AN M B AT SUE i, SHIE T O Z5 R B AERS BEZ N, (E
LA AER, SR ERARBRIE KM S GDP K MFER KR K R AHE AR, —4
LNBFIEE R TS GDP ZIMIARATMRR, HAEE, BORTR eI T GDP 1
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K [29]. MRSk B 1L va A IR, SINEERE, A 22N SR Z B IR, T AT B SEUE 2 # B 45 SR 2K
MRS EA T — AR, ARATRORT FE 45 RR ] L P R L i KA S B R R
I HL&5 AR R IR 5 BEBCHR I AN L1174 45 2855 (K39 52 AT AT IR [30]

ERwE s BRI LA SR, (BRI VB M A 2B . H AT TTAI A
B2 XN 7y, ZRAEEDT, DB, DURKARGS . RIVESR BT kR o I, XFhE
VR 2 5 ZEBF IS R A SRR 0T B L 2 R ) T VR 2 A I EL RO SRAN L, (ER A X K
AU ERZ, REAERAEEM. AN ENTHTE LIPS, BORBATIRAN, EE R
KT R R TL, S S, S0 mir oL, AR kSRR, Fit—P
EZNRETI I
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PER . IEBAK SRR K R A UFINEE, (LA T 2 0%, W B 2GR, (HEFEKE
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Figure 1. Total energy consumption and its growth rate in Shanxi Province
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B, n1E 3 Frow, 23 4R A AEVR Y 2 A B K T 24,000 3 FRAELE, 39K ik 247%; GDP MEH K T 14,500
feoekEty, AR R EA 1443%.
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Figure 2. Shanxi Province GDP and its growth rate change
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Figure 3. Trends of energy consumption and economic growth in Shanxi Province
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Figure 4. Flow chart of empirical analysis of the relationship between energy consumption and economic
growth in Shanxi Province
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4.1.2. FERTEHPRELEERIR

BT HEE R TSRS E, A SCAER) CLLTER GRS ik 1995 4E~2017 AFAHCHARE, ek
—IBREMAT . BARN FENIRASRRIEE RSB ER, BT

(1) &5 r=H(GDP, 1ZIt NRM), JFEaGEHE 2 1L 784 o X AL = i

(2) BEARBNEZ, Lo NRM), FEAHEE & L vE 2 [ e 5 55 &

(3) FHENJIHEN(, FN), BAGEHEZ LTEE Pl A O S AL
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4.2. BEIRHBRSEFBKXRNIR
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PEA N (BRI TR E) L B IN) Z (A N)S GDP (X A /= SUE) Z [A/FE M E R &R, 1M
L(Z7 3 1A T HAR A TR 5 GDP(HIX A= 7= i) 2 8] FAH e M B g5 — i,

12.00
10.00

8.00

6.00

4.00

2.00

0.00

954F
964
974F
984F
994
004F
014
024
034
044
054F
064
074
084E
094F
04
14E
24F
34E
A5
54
64F
TAE

=@=|nGDP==®==|nN ==@=InL InZ

Figure 5. Logarithmic sequence of GDP (gross product), N (energy consumption), L (labor), Z (capital)
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FOARR:, Wk 1 PR, BATET 2o E kiR RO AR, RATHET ZhEs, diE
1 AT PARRTEAS 36 45 SRAE 59610 2 25 ME/K-T Tl 1P Aa A, it U B A T B A f X J P 412 —
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Table 1. Logarithmic sequence ADF test results
= 1. XAWFF ADF 1IGLER

A ADF i 5%/l 1 P BATER
InGDP 2.319943 -1.958088 0.9928 e
InN 0.982307 -1.958088 0.9076 e
InL 3.907345 -1.957204 0.9998 [
InZ 1.882357 ~1.958088 0.9820 [
AlnGDP -3.012363 -3.014927 0.0514 IEFfa
AInN —2.232680 -3.012363 0.2014 e[
AlnL —2.963098 -3.012363 0.0551 JEFFa
Alnz -3.012363 -2.801198 0.0751 JEFFa
AAnGDP —4.389946 —3.673616 0.0131 P
AN —6.383235 —3.658446 0.0002 Fha
AInL —4.198447 -3.690814 0.0200 Fha
A?nz —4.383363 -3.733200 0.0164 FE

423, BEREARRE
N T RS S S AV K 2 MR AR R &R, AT LUKHE Eviews, i FH A% 22 AR I8 7506}
INN F1 INGDP #£47 R SRAG 56, AT LA EIEE 2 Fioaspuss R

Table 2. Granger causality test for LnN and InGDP

52 2. ¥} LnN F InGDP BI4& Z AR FE RA0LE

TR i J5 S F 4iit P Zhig
INN 4~/ InGDP f#% 24 245 5 K] 5.28173 0.0183 4
INGDP K& InN & 22 A 5 A ' 7.03748 0.0070 4
INN A~ InGDP f#% 24 25 R K] ) 5.69868 0.0155 fE4s
INGDP A 42 InN FA& 22 A JR 7.45426 0.0062 fE4L
INN R+ InGDP kg 22 A R 3 457433 0.0313 fE4s
INGDP A2 InN [ 22 745 i ] 6.82459 0.0094 fE4s

WRAEL 2 AT LR H, ERFmE— = =W, I0es LR ITE 5% B35 MK 7 F 434
JEARBE, BHUbRATT AT LIS A8, B PE AR (R REIRTH SR R 5r 1 K OB (A% 22 AR XU LR SC R, T
HIGWHIIC 2K, Gedii o # = /E  RHhEsh 2 5 i K.

4.2.4. 3 VEC &

TR T TP RS IR, FRATT T B R A B, AR EAR IR 45 ok #E 7 VEC BEAL, R stata

B, BATA LR RN 3 Fros a4 5 .
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Table 3. OLS regression estimation results

= 3. %F LnN F1 InGDP B#& 2 AE R 1418
TR G Giitfabs FHIR IR ZE T it s P Guit¥ds

C 6.098847 3.435448 1.775270 0.0919

LnN 0.524772 0.154005 3.407500 0.0030

LnL —1.034167 0.475300 —2.175818 0.0424

Lnz 0.591414 0.060407 9.790548 0.0000
R-squared 0.994946 Mean dependent var 8.432609
Adjusted R-squared 0.994148 S.D. dependent var 0.900062
F 1246.704 DW 1.513759

Prob(F) 0.000000

4G 3, 195 InGDP. InN. InL. InZ PYA~A% 5 &) (1 [=1 )3 75 72«
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