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The relationship between energy consumption and carbon emissiont with

economic growth in Liaoning Province

KANG Wenxing' >, YAO Lihui' ,HE Jienan'* | XIAO Jianwu', WANG Dong'

1 Central South University of Forestry and Technology, Changsha 410004, China

2 National Engineering Lab for Applied Technology of Foresiry & Ecology in South China, Changsha 410004, China
3 National field Station for Scientific Observation & Experiment in Huitong Hunan, Huitong 418307, China

Abstract: In order to provide the scientific basis for saving energy, reducing CO, emissions and promoting the rapid
development of economy of Liaoning Province, the Gross Domestic Product (GDP) and CO, emissions were surveyed and
the relationship between economic growth and energy utilization efficiency, energy consumption intensity was analyzed in
this study. The results showed that total energy consumption in second industry was extremely high, which was 5. 67—38. 41
times higher than that of the third industry, and 7. 2—9. 0 times higher than that of the first industry. The energy
consumption per unit capita of GDP was 52% —70% higher than the national average level, mainly due to concentrated
high energy demanding industries, such as coat mining, dressing, electricity and supply, etc. Besides, the energy
utilization efficiency of second industry was quite low, equivalent to 11.89% of the first the industry, 12.60% of the third
industry. Although annual GDP growth rate was faster than the growth rate of energy consumption, which might indicate the
increased energy input promoted the improvement of gross domestic product, economic growth is not completely dependent
on energy consumption growth. Instead, the adjustment of industrial structure and technical innovation played a critical role
on the development of economy in Liaoning. CO, emissions and annual change of per capita GDP presented turning point in

2001 and 2005, with the increase of per capita GDP, emissions of CO, appeared to fluctuate repeatedly, suggesting the
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relationship between environment and the economy in Liaoning is still not in the balanced and collaborative developing
stage. To solve these issues, structure adjustments, technology innovation and reform were needed to improve energy

utilization efficiency and improve economy.

Key Words:; energy; energy consumption intensity; energy utilization efficiency; energy consumption structure; energy

saving technology
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] PN 2 AR A B A 7 R R TR Y 4 R o B RERE LM RBCRI T RE R, TR IR S AT R B X
RS B gy g R R Bl 2B AR & R VRIS N GDP &N Rl R T A A g A
LW .GDP ZHETRIH %Y Granger JELH , JfH GDP SHEVR N 2 M RE TR S5 M 22 [ A e K 4 g e R ER:D]
PN RETRIHFE S 2 BF K Z RIAE T BRI R SRS R 1) i BT 52 i DK 5 R VR T 6 7™ B 11 24 35 M IX 0 0 114 A
J& AR i) AR50 2 it 2 28 T K BT B 3 0 55 5 AT ST A SR AT RE R 2R X 2 B KA HE B
VER, RE TR B A2 B 4 5L B0 X 1 IR SE R (AN o KA py s ik

AR SCHIH 2000—2005 4R35 T8 I RETR TN 9% i, B A2 7™ SV (GDP) FIRERHE R CO, it 55 FL a4 i
XL T8 W RE TR AR REUR T 395 5 25 K DL Co, HEUR S GDP [ R TIR R, L H I AL T
BINTTRES CO, WHE R 25 Pk & e S (bRl AR 4
1 TITERFERR

LT THEZRICH X F 8, Hih 118°53'—125°46'E, 38°43'—43°26'N Z [i], i fH 14.8 7 km?,
2007 AR EH AT 4298 1A,

1L TR E B T E AR 3 S0 Tl B, DUFE Tl 04 Tolk 128 s 4 sl Tl v & J B+ |
24 EZG Tl LRl

TR RS E B EIEIL AR AR A 7.5 12 t, RIRIAH 100 12 m’ , TS 23,
2 2 AR 2R ST U5 s, e LI 3 T 50t T 1 9 DAty o %) 70 Je T 97 O U £
H 25 700x 10 kW, HorpJF & A FHE AR AT BEZ 193. 6x10* kW, BRIESEHL A T AE 500x10°kW LA |, HET
KHVNRUK I 930 AYHE , BUEEZ R 325 /2 m® o KR BE R BSAHTR: 175. 2x10° kW, A (I 2% 1 FH A0 2 HL 2
163.3x10°kW .

2 WHRAE
2.1 SEahEE

AR EREIRGE A % ) P02 RN T 48 Ge A 4 ) P2 B 5 7 A S AR 1 45 Fh RE VR T FE 52 4
AR T TR RE IR T FE S AL T R B A T AME,

2.2 RS

WA RAT 2R BE TR ) S e B AR 25 Fh BB VR IT S bR R BT 3 R 40 S BRI I SE W e G — T
IPRERE G . S T ERAS I R B AR LMV BEAS AR AR AR AL i VA2 T U R
St AR At A TR U 2T D R AR R AR A IR ZE TR 1L T AR RETRH
I TR,

2.3 SmlReiEE gt
B AR VR RRH AR B A5 FPRE TR S, ARG 2. 2 BRSSO ik —FE W5 45 72\ T RE 45 b 52 )

http ; //www. ecologica. cn



6170 A E = 32 &

RETR R ST — R R i R (R 2)

R1 2000—2005 FiTTHEEREFEE(10%tce)
Table 1 All sorts of energy consumption in Liaoning Province (2000—2005)

A4 Year JEHE Raw coal J5H Crude oil KIRX Natural gas JKH Electric power A4 i fiE Biomass energy
2000 5086.76 4573.14 207.42 1.98 869. 00
2001 5230.24 4898. 81 227.85 2.07 848.96
2002 5166.75 4960. 08 186.00 20.67 859.46
2003 5672. 65 5196.24 177.27 33.24 885.39
2004 6413.81 5853.80 149.45 37.36 985.59
2005 7241.30 6473.91 167.43 69.76 943.21

tec: MEFRIELE

£2 2000—2005 F£ITTEEFWAEEEFEE(10%1ce)

Table 2  All sorts of energy consumption industrial departments in Liaoning Province (2000—2005 )

AEARY Year 2000 2001 2002 2003 2004 2005
% — 72\l Primary industry 503.4 544.4 590.2 622.5 769.9 853.6
5 =77\l The second industry 7721.71 7861.91 7857.99 8540.57 9384.68 10214.22
%5 =77\l The third industry 615.35 853.87 863.96 865.47 983.41 1490. 07

2.4 CO, HECEAH S
S AR SRR BE ) CO, HEBURT LA 51N
T, =W xB, x(,
T,=W, xB, xC,
T, =W, XB, xC,
LT T, Ty R Al SRR BE R CO, HECE: ; W, W, W, SR Al SRR 2 i B, (B, |
By I A SR BCEA R E €, (C, () REMEARHERE A1l SR S i, AL IH AR BETRAY
CO, HERS T3 3

£3 2000—2005 FiTTHEF=WEETRK CO, HEE(10%)

Table 3 Amount of CO, emissions of energy consumption industrial departments in Liaoning Province (2000—2005 )

A Year 2000 2001 2002 2003 2004 2005

Z—7= )\l Primary industry 74.52 73.57 76.07 76.87 78.88 132.44
% 7\l The second industry 2834.11 2650. 68 2716.08 2919.45 3007.07 3411.40
%5 =7\l The third industry 289.41 404. 42 396. 18 369. 88 403.56 684. 64

2.5 AERIHARIREE REVRIH 2%k R 8 AL GDP REFESEIIHE
REVRTH FESR L .

14

¢

b, M O REIRGH B i, G O IR IR 2 T A BMEL, Q D RETRIH 2% S L.
REVRTH 2 3 R O

M =

a
&=—

B
e WREIRIH 2 3L 2R, o W RETRITH 2R ARSI, B D [l VA 7= BMEHE R R
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3 GBRE5SH
3.1 RETHFERE

FA4 KW LT AR RESEASE 3. 173,54 5, UTHEREEZEN T, & (LT HHE
K, AL T KES R AR Tl , R L, B4R 2 KR AR TR

SR, AL T AL GDP RYREFEIR EEAEF- 2 N R (3. 82% ) A E K- (2. 17% ) K HEAL GDP fig
FER LA LU 4 XK 18 52% —T70% o WA B 18 [ RE 22 19 28 T A (ELIL 77 T FE 19 BB T L 4 [P35 7K
% BN, GDP REFEIL TR T HIAIT ,

R4 TTE5LELEEN GDP KAEER AMELE

Table 4 Comparison of energy and a GDP and energy efficiency that of the whole nation

A Year 2000 2001 2002 2003 2003 2005
4 GDP national GDP /{ZJG 99214.6  109655.3 120332.7 135822.8 159878.3  183084.0
iIT GDP Liaoning GDP /427G 4669. 1 5033.1 5458.2 6002. 5 6872.9 8009.0
4[E \#J GDP national GDP per capita/ TG 734.91 807.47 880.26 989.95 1158.54 1320.95
127 A3 GDP Liaoning GDP per capita/JG 1115.93  1200.07 1298.65  1425.77  1629.75 1897.42
4 FE EFE national energy consumption/ (10%tce) 138533 143198 151797 174990 203327 223319
iL T HEFE Liaoning energy consumption/ (10*tce) 10738.3  11207.9  11192.9  11964.8  13440.0 14895.6
1L 7 N¥JBEFE Liaoning energy consumption per capita/( tce) 2.57 2.67 2.66 2.84 3.19 3.53
4= [E A HJBEFE national energy consumption per capita/ ( tce) 1.03 1.05 1.11 1.27 1.74 1.61

LT B GDP fg

. 2.30 2.23 2.05 2.00 1.96 1.86
Liaoning energy consumption per unit GDP/ (/100 JJG)
N ai
SEA CDP AEFE o _ 1.40 1.31 1.26 1.29 1.27 1.22
national energy consumption per unit GDP/(t/100 J3JG)
2 RE VA LR national energy efficiency/ ( JG/tce) 7160.7 7657.6  7927.2  7761.7 7866.9 8198.3
T RE A R %R Liaoningenergy efficiency/ ( JG/tce) 4348. 1 4490. 6 4575.3 5016.8 5113.5 5374.1

M S HFE LT A GDP REFESRIE 22 IR K, 28 b 228 ==kl 5. 67—8. 41 5, 5 —7=
A 7.2—9.0 £% . HJF P FEH PR E 58 52 E Tl ATl AR SRR IR 1 = T FE R S B TR K
55 =R RS PEA T, KT RE IR T SR ELEE — =k b P AR I B A aE U AR b K Aol RIBFE O HILAR AL 7 3
P, BT REVR TS 2L, (R AKEE H AR IR EE W UR AL GEBE J sAE ) KA I 38 3530 A7 7, A L, o B TR 14 75 2K

x5 ITEHEFWERITEL GDP gEFE

Table 5 Energy consumption of unit of GDP of industrial departments in Liaoning Province

72\l Industry Wi H Ttem 2000 2001 2002 2003 2004 2005
F—7 GDP/fZ7t 503. 4 544.4 590.2 622.5 769.9  853.6
Primary industry AEVFTHE 2% amount of energy consumption/ (10*tce) 206. 85 227.42 204. 84 207.04 223.61 308.71
Hf; GDP fig#E
. 0.41 0.42 0.35 0.33 0.29 0.36
energy consumption per unit GDP/(t/100 JjJG)
Gt} GDP/fZ7T 2344.4 2440.6 2609. 8 2852.6 3278.9 3906. 8
The second industry FEJRTE %% & amount of energy consumption/ ( 10%tce) 7721.71 7861.91 7857.99 8540.57 9384.68 10214.22
7 GDP fig#E
. 3.29 3.22 3.01 2.99 2.86 2.61
energy consumption per unit GDP/ (/100 JjJG) ?
FH=rE GDP/fZ7C 1821.2 2048.1 2258.2 2527.4 2823.9 3244.6
The third industry  AEJHIE 2% & amount of energy consumption/ (10%tce) 615.35 853.87 863.96 865.47 983.41  1490.07
i GDP fig
H4i GDP 0.34 0.42 0.38 0.34 0.34  0.46

energy consumption per unit GDP(t/100 J7JC)
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55 P BB GDP REFE LB AR, 2005 4F HAT 2000 4R 80% ;55— 7l Sa PR B 12.19% ;45 =
PRI S (H SR TR B GDP REFETR K, 2005 4F LK 2000 4F Tt 35.29% , FHHX LA
TR E AR BIGE  J0 GDP BEFEND , 55 = LB GDP REFEM) L T kg, #3558 ==k i) & e
BATE— AT I B A R B e B A

TEHL 2005 4RI TS K FEREATAL (REFELLEE =1% ) f -~ HigkE S & E LB (% 6) ., L TIELET Y
il b, P04 1A R AR AE T Tl AN T AR AR RN Tl 43 S 4 P 417K PG 55. 48%
14. 77% 1 6. 34% ; Ab.2% JFURL Ko A7 3 b b 4 RSP 217K - 185 10% 5 S8R FF R ANl , oy #4800 A= = Fn it
IOl 3 il 2 4 PS4 K19 4. 33 A5 3. 65 4%

DL Bt th, BRI R R el , v 77 AT Az 7 R R 55 JLAN Tl ) R RERE , A S 800 T
[ R AT AK AL GDP BEFE R 2K 52% —70% , SBEREARIT T 57 GDP BERESR A, B e B X LA
FEV RERE , 75 W AR BE A 255 B A RICR

F6 2005 FITEARBRETIAMIW~EREESEELE
Table 6 Energy consumption per unit of output value and comprehensive comparison of six kind of high-energy-costing industry of Liaoning

Province in 2005

42 The whole nation iZF* Liaoning Province
£ 91 B

AT s P B e e T [

Al 2t BRI g BRI
- /(10%tce) FME Fest /(10%tce) FME / (VLK) i
17l Trade ~ . /(VALTE) ~ . 2 A %

amount of production amount of production energy ..

. energy . . comparision
energy /AT . energy /ATt consumption
. consumption ) . .
consumption . . consumption intensity
intensity
S T S v e
I%ﬁﬁ.#iﬁu{il—\lk . 9616.95 2888.25 2.39 865.58 83.66 10.35 433.05
Coal Mining and Dressing
AN AR AR AR Tll
Petroleum processing and coking and 11881.87 1981.64 6.00 1503.43 267.51 5.62 93.66
nuclear fuel processing
M JEORE R AL A il
Chemical materials and chemical 22494.07 4391.92 5.12 800. 56 141.68 5.65 110.35
manufacturing
& B
s f%ﬁ]“],@i& . 18849.94 1529.80 12.32 766.21 111.95 6.84 55.52
Non-metallic mineral manufacturing
4 ‘L“,; < ik )
"“ﬁi}%mﬁ&ij‘ﬁ”Lﬂk . . 35988.23  57769.90 6.23 3043.66 572.99 5.31 85.23
Ferrous metal smelting and rolling processing
I TR

B RO AL 15802. 34 5719.79 2.76 2573.19 255.13 10.09 365.58

Electricity and heat production and supply

3.2 BEVRFIFHRCR

MR T HE H,2000—2005 4, 15T 45 7k BE IR A HRCR B AR S =, Sl BRI A HARCR R |, BRI A
SR e RS — 7=k, 4FF- 1 28190. 8 J0/tee, HAR S =770l 26605. 4 T/ tce, 55 7=V 1 RE JE A F 3%
/N AN 3353.3 T/ tee, RAHE— M 11.89% 55 =Y 12.60% .

M7 HIRE LT T REIRF FIRCE 4348. 1—5374. 1 T0/tee, Rl T45 =77l Hb s — s =7l
fRZ ., MULAE I T REVEA PR A K R 2 28 b A B TR A ROk R B, 10 T4 1) GDP 45#4
oA R T B R E AT, R R — AR = KRR £ R AL T RE IR R AR
S B RESE  A RETRR AR

LTI RER A AR K 4.36% , S 4 2.90% B9 1.5 fi5(F 4) , R8BI T 3% JLAEAE 72 1 2544 1
AT REROR MO AR, ST TR A Tl e L 25 R R A E AR 2 1k, R B kT
TS SO BE TR FHACRA LR R AR B 4 S K 63% (% 4) W] PR RE VR R FH A
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FROEIL T WA BB R IR

®7 ITFEEFUARINEEERER ARE

Table 7 Energy efficiency of industrial departments in Liaoning Province

Pl Industry T H Ttem 2000 2001 2002 2003 2004 2005
H—rl GDP/{Z7t 503.4 544.4 590.2 622.5 769.9 853.6
Primary industry AEVRI#E energy consumption/ (10*tce) 206.85  288.42  204.84  207.04  233.61 308.71
REVRFI IR energy efficiency/ ( TG/ tce) 24336.5 23938.1 28812.7 30066.6  34340.5  27650.5
el GDP/AZJT 2344.4  2440.6  2609.8  2852.6  3278.9 3906. 8
The second industry FEJHTHFE energy consumption/ (10*tce) 7721.71  7861.91  7857.99  8540.57  9384.68  10214.22
REVEFI FHA% % energy efficiency ( JT/tce) 3036. 1 3104.3  3321.2  3340.1 3493.8 3824.8
H=rEl GDP/fZt 1821.2  2048.1  2258.2  2527.4  2823.9 3244.6
The third industry  FEJIHFE energy consumption/ (10%tce) 615.35  853.87  863.96  865.47  983.41 1490. 07
REVEFI 2R energy efficiency/ (T5/tce) 29596.2  23986.1 26137.7 29722.6 28715.4  21774.8
-1 meanvalue REVEFI FHAL % energy efficiency/ ( J0/tce) 4348. 1 4490.6  4585.3  5016.8  5113.5 5374.1

3.3 GDP AE/=id i Co, MHEK

fH5 1 2004 4E42 [ 30 A48 (1) FZETALIE CO, HEREEIE . 2004 430 74 £ TR CO, HEjl s
AR F IR A ACHEE S S 4 07, T4 1 N 10 Hask #4570 3w ARG )1 1 2 1) I o AS 3150
TH—F HEREMAORITTEZL 3 TEZ2H A, BT, I T8 AY Co, Hi & & T4 K
-, [t s et 37 A8 7R R 2 B AR i B AR IR 175 e TR R IR R B o T KT

x8 FFAENTRAM GDP B CO, HEE

Table 8 Carbon emission of unit of GDP of industrial departments

72\l Industry iH 2000 2001 2002 2003 2004 2005
Bl GDP/LTT 503. 4 544.4 590. 2 622.5 769.9 853.6
Primary industry ~ CO, HE{## amount of CO, emissions/ (10"t) 74.52 73.57 76.07 76.87 78.88 132.44
Hifii GDP CO, HEk & CO, emissions per unit
2 2 P
_ 0.148 0.135 0.128 0.123 0.102 0.155
GDP/(107™*1/7C)
G a4 GDP/{ZI0 2344.4 2440.6 2609. 8 2852.6 3278.9 3906. 8
The second industry CO, IR amount of CO, emissions/ (10*t) 2834.11  2650.68 2716.08 2919.45  3007.07 3411.40
Hifii GDP CO, HEJL & CO, emissions per unit
2 2 p
) 1.209 1.086 1.041 1.023 0.917 0.873
GDP/(10™1/70)
=l GDP(4Z7%) GDP/ALTT 1821.2  2048.1 2258.2 2527.4 2823.9 3244.6
The third industry  CO, HFHE amount of CO, emissions/(10%t) 289.41 404.42  396.18  369.88  403.56 684.64
Hii GDP CO, HEJL & CO, emissions per unit
0.159 0.197 0.175 0.146 0.143 0.121

GDP/(107™*/7T)

Hifii GDP CO, ik # CO, emissions per unit
F-F) mean value GDP/(107v/5E) 0. 806 0.732 0.683 0.652 0.587 0.598
/JG

MR8 A LT 5 =LA, GDP 1Y CO, HEGR S =k 6. 83 %, 55—k 7. 76 %, W] WA
T — 7 e E R AR P RME T HERCY COo, &, 38 b eEE— 2B ==k 22, LT 2R co, WY H
Y, 55 i CO, IR ekt

2005 4F CO, HEk L 2000 SEHG 1 25.56% (K 8) , X JLAFIL T GDP WK A2 LR Z 1Y
REVE AL RS (HERL CO,) AARH MBS

T8 AL GDP 1 CO, HEBUCE R, AR 342 th AL 78 BB IR N PR 45 M P e 1, 107748 B R I 2 b JE i
FIEI0 7 4% A7 (3R 1) B AL RS BT B CO, LERARTRI/K L RE 218 2 | 1Tl ik 7 A K15
Yely | P E A S IREE AL TR AT A R R
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3.4 BEUTHTSLTHKMKER

MFE 4 F7E H,2000—2005 4L T4 GDP WG I g R, BE R T 2% it R Wris i, 26 eI T8 At
SATHIE ST IR IRTE A REAR i B R AR ™ SVE AR & I A REFEAE T K 4 (7. 15% ) IR T A
GDP (3K (14.00% ) , REVETE SR 3R REUD T 1 WL T4 GDP 4B T MR AR IR B A KRG INA CA1,
BT Pl S RE R A P B B A 7 T 4R

T 4 PAFAN T T8 BB R T P8 i S 2 P K A DG R ,2001 4F GDP 2000 4F 45 TG K, RE IR TH 9%
AL HE 2000 4R 152002 4F GDP #E— 534K RETR Y 2% 8 I MH/D T 52003—2005 4E4H4F GDP #B334K | gl
PR AR, T W AT AR B N B {h R 0E . BEE GDP B, RelRTE Pt th R & Tt
N R R B AT 744 BE VR T 28 M Dl KOG R A IR B I I fir ik | 1w b 3R - i & B B
4 Z5itie

107 GDP AFEIE R SR T RE VRN 28 S AR HOR | BRURFE ARSI HE T B R A = BB 48 & (R 280
BRI AN T8 OB RE TR 28 S P S5 i R S HAR R T AT R R TR E — 2 VER .

I THIREIRE i AT R AR 2R N 80 2R 454F , BE% GDP B3 hn, BEVR N #h i M Bl B
THRUF R, HRTIL T BR IR TN SR 2 KOG R AT IR B R A Ak T A ) Rk R B

ILTH A GDP BEFEZEE— P L0 7. 2—9. 0 £%, %5 =7 L 14 5. 7—8. 4 15, %Sy, GDP fig
A ETHIKOE 1.52—1.70 5, 10 T8 ISR A 172 B 7 (E REAE L 4 P28 KOF- i, E 2R o
SRl Ay, , oy I A R RO LA S FEREA T B RE IR T 9% , 8T AL TR R GDP REFE S T4
FEK-, PRk S S BEAEA Tk 210 T2 F A b S, Pl s AT I b X e S AR RE AT I R R TR B —
BRI A DR T ok, RIS BEREA Tl P B AR B 4 1 BE AR | e = SR FH B )19 RE B R sl 3 AT 1 e R
BB, BEIR N WT b =T 2%, BLAMITRE TAER A SE 2207, H AT 24 i AR 2 B R IR A AR IR R | 1
TS AT IR RIS , 22048 5 TAE RS, ASRE S s i 2 2 44 o s SR RE VR A O 1 915 8.

H AL T A BRI A FHRCRIRARAL , HAA 2 EPE K9 60% ZiA7 o FE45 7 i RE IR &R I 55 =
AR BN — =L 11.89% , 55 =7k 12.60% . 15 T8 5 e &K 7 SR ek I, EZFERE IR
BB TR FHACR e 4 P KOPAR 10% —20% o T REH AR oics , e Tz, b e TH I FERE
WA, RBUEHE T A 77 T2 AR B 7 b R BT 7= (L B TR E | 24 e 8 JRUR) FH SR AR n [l R & 5
FERVEM EE R,

UE LR B SR, I AR RESR 239 0 B R BF A 70% DAL IR S8 P85 7=\l S5 40 R = Sl 25 R 3RA5 10 8
H R 77 I R IR SR W2 , W TIPS = AR, H SR XD 1) K JR RS | hZ R 2 JR 1) il , o7 B 354 il A
ORI REBY T ST A T s O 6 2 S I 8 AR BRI AR 2 A2 AR 0 7™Ml R 7™ it 5 A 1) s B A (B R T
a7 ) S TR BIREAR LA, GDP RERERREE M B Y, 5% =™ b KR JE — AR RBFE =y 8 2 (A Tk, HZTE
TR = A 2 B R A5 A B AT G A LA > R, i TR L B B R
R R ) #E = B =00k " R SR A RN & R A =l R T e ORI v A =l AE R
U P SR TR B ] R AN RE R T A I RE IR I P i, 1T ELA e = B R U AR Bl 1L
T LAJSE RS0 Ry FE X Fh BB TR 98 A% Jm XL T I AR S IR PR AR AR KR T, I 2040 T 48 B 46 T 44
K, MU HETT T8 BB THAEZS A 1T TR BB IR Sl a5 A (R, 10T AR Y g T
UK FTHEEA S 5, il R X SR iR A TR B = , A AL RS A TH A /K R
AR BHRE AR B A AT B A e, SEBLRE IR | 2605 MRS e & e
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