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Abstract: Based on the review of the origins, developments, and proving methods of Jevons
paradox, the essay observes the historical data of energy consumption which have been divided into
three groups as in China, OECD Members and Global Countries from 1990 to 2015. The calculation
shows that the rebound effects in both sector economy and overall economy are distinct, and most
of them demonstrate a backfire effect that can prove to be an obvious Jevons paradox. Subsequently,
the IPAT equation is introduced into the testing process, showing that technological advance does
significantly reduce energy use, but at the same time it generates economic growth that leads to
greater energy consumption demand and meanwhile increases the energy use, and which is greatly
offsetting the energy savings resulting from increased efficiency, even exceeding the initial energy
consumption. Finally, the essay endorses that simple energy efficiency policy is very difficult to
reduce the consumption, and it is advisable to combine traditional efficiency measures with
multidimensional resources and environmental policies, start with changing consumption behavior,
and respond the rebound effect of energy efficiency policy to maximize the effectiveness of energy
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saving policies.
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EETH: WIbA R EEEIH “ASTIFEe 256 MR 7T O BHIE T R R R S
~7 (HB14LJ004) .

EZE®N: A (1981—), F, WIHLTEMNA, SUrEmt, mlgwmeE, FEHFR TN T
TRATFE. WA FF, ka8 (1963—), 3, WALER AN, #3%, Wit Sim, £
TR T NG WIRAT . M4 (1984—), 5, JdbmhBH AN, &5t #F
FIT AN A B2

1 AXCH R AR IE R L R

1848 4=, #yig « i 4s « 28 (John Stuart Mill) 7£ (BUARZPFAIREE) 518 “ T
WALARSFFER BT OMBEIINE T, Ko RAET, TS RAFAR T A & 8K RS,
M= EHIE SRS R, D578 HI245 1k, SRR B & R T K0
HE—HME5, Jhg— 50”7 Mk, @b « Briff) « 2830 (William Stanley Jevons)
FEH: 1865 FEHIEAE CER ) gt 7 —AN e, BI “ANSCHriFie”, w25 « B
R T — AR NP Al AERLSE T S E R F 2 J5, 3R TN DL E 5 IF R R i 2%
KRR M —— B BRSPS & 7 BRAE I RCR N, X — BRI SRR AT e g,
A DEL

19 AT, FEEBACE M TR R, Al esE I ah o8 7RIS /7,
UIEAN SRR 48 T ARM IS ) —FE, B2, BRIERKX B MR O&mk 7, Hl)E
AT FMAME AS B R IR IR R i W, 2R IE « FLEe (Thorstein Veblen,
1899) £ CH NI ZL) Hitith “BEE T RCRRSEm, EAMITA R LA 155 713845
WA TB (E AR B 57 BRI BOKE 2 a) -T38 SRS s R TT S 85 70, JF AR IR gz £
—NEINEFIERIZE, 2 TGRS A T REAEX A7 SRR, SR, XM ST R Sk
HASE, BINHAA T AP S s mlohs i B RE 7 H ARG B S e 7 P SRR 2 X e
ToPR AR 1) 75 227 B, R AU ER F7 R 2 R R BRI = TS . s 218 «
Fitk (Harold Hotelling, 1931) 7E (RIFEMHTTIRAGF=) ik 3. “BHIEART A B R B
CUA KR S A A DR AT ST BE i 25 4 R B AR SR BRI ORI AR 7 7%, 2
FERF € I R 8 DX BB b A 7=, Bl B o i AR R ) A 7 7 R BR 1 7 et A 7= . 7 )

7E 20 RT3 2 =B B, Ab A AR A gt 1, AR SO IR AR A TS
1o HE] 70 FAABEE D DEIREAE GIRAIIRIRY A i dr, ok 7 AT B Y ek ] et
) H i 557, T 1973—1974 4E A HLIN Ingk 7 A AT TR 1R) @ )L iR (John B. Foster, Brett
Clark, Richard York, 2010) [, Leonard Brookes (1978, 1979) EIPIfl Daniel Khazzoom (1980)
JR%E 7RG HOKAE . AE T LTI PR S D ORI A B, IX SRR bR R AE S R R
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AR R OPEC BARMAMRE L3k (R A AN B[] bl s 1), (AR A SO B . 1B
Daniel Khazzoom i), “HLESRCR MR THERNAE AL, - LiEE =Ha YRet i AN E =T
P o A U R 2 TR, eeeee i RIFARIRFEAZLH, oo &g~ mo,

B T AERE VS F AU, AN ST 8 e 0 FE 3] 1 1 22 AH OS2 AL g S B AF
SV RS —— RN D BRLL A ER g FHERH S, BRATZHE
A BIFEH (Joseph A. Tainter, 2008) —— 4. TeaRfb/r A ABACHE . LA K
FEH T RRAFEBREFES . (D WHENLIHIL, fF “TRAUTP A7 BRI DA R
ERBRIETA L —. S8, tHENLEE VR T IR S, AT 4T ENHLARFA T BN O
Hsort . Bk, BSHEBLR: IONITE A 22k, ARk FER 2R BT (Richard York,
2006) M. Hub[RIN, {5 BEARKIBED KRR 1 MR AE B A, (HAMEA: 7 523 IR A
KERIE, WERHTERGY, BUEH R BIETT L 8RR T AR 1 (Cedric Gossart,
2015) 02, (2) “VRETTHKIBOARBEL, EAFRZE R BALPIM SN RS &, (HIF R
IR AL & BRI, SBUNAGRIRZE AR DU AT B AR A g, 1 B
AR R SR L B EAS K 8 7 (John Bellamy Foster. Brett Clark. Richard York, 2010).
“TERRASTITH, R EATRE IR R T 40%, (ERAREHEIEAEEIEK T 150%, KA
ez 1) RATHE S B7EHE K .7 (Juliet B. Schor, 2010) M EMMREICR IS, FETHEX
FORREME AN (B0 iRAT RS, IR0 “HRH 7 TR LEKAIE AR, IXAEXT 56
Bl o RN B A AF S 78 i R 45 21 THIERH (Lee Stapleton. Steve Sorrell. Tim Schwanen,
2016; Rachel Freeman. Mike Yearworth. Chris Preist, 2016; James Odeck. Kjell Johansen,
2016) . TEH [, 37 %128 32 38 BRI [R]85S A B R AZ7E (M R L MG, 2011,
FHE, 2012), 1A B B2 1 WAEKIHAEAE #4020 (Wang Zhaohua. Lu Milin, 2014),
LRI AR IR T 5 T A REVR IR K 2 KR AT 15 B 32 i e R R B ST BUR AN I
TR AR KEA % (Zhang Yuejun. Peng Huarong. Liu Zhao %, 2015; ChailJian. Yang Ying-
Wang Shouyang %5, 2016). (3) fERMAEF=HTH, PSR IIAFEE, FEME KM
A7 2R B BT AR A P AR 4T K (M. G. Ceddia. S. Sedlacek. N. O.
Bardsley %%, 2013), T PHEA B RERL kAL R H M, SEPREIF AL RBUKHFE
f)98/> (A.Dumont. B.Mayor. E.Ldpez-Gunn, 2013), Bfi[a]5f% 8 H AR SRR NE L G
R —o (O FEFREHHRTTIH, BEERCEI S & R 2R RR,  Hrh Be [m] 58 N
YO0k SE AT B RE R S5 R 5 oK, T I 42 [ Ak D S A 1k A e i A IR 95 ) 7 0K
Rl 2 FR3 7 REJSARIHERC 78 76 1548 %8 (Mona Chitnis. Steve Sorrell. Angela Druckman %%,
2013; Mona Chitnis. Steve Sorrell, 2015). & [ FIHfF FoAH HEACE B T 7E A B 5K 23 9
TELE [l 3#% M (Jinlong Ouyang. Enshen Long. Kazunori Hokao, 2010; #%1ERG {%BH. fa#
B, 20160, RW] T H AT REE SR BUAR T T S5 JIALT- T4 i) 5L 5 g REVRTH 91 B 19K 3
ko (5) fEERAFEREFETH, WHE T MM (Sang-Hyeon Jin, 2007; Luis Orea.
Manuel Llorca. Massimo Filippini, 2015). JLrihocFHE BT, FEEF T EEH B,
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L% (1] 5 20 L 5 ] 32 0] 55 200 N7 DA R A ST ] 5 25 7 55 ke 34 (] 3 R B A k4T 1 5L (Wang
Zhaohua. Lu Milin. Wang Jiancai, 2014; LinBogiang. LiuHongxun, 2015; Wang Zhaohua.
Han Bai. Lu Milin, 2016).

BORIR 3= SCE R BB AE SO RONAR /DN T 283 A3 i B A2 D oxed REVE AR BRI A
B (RIYBscEE A ), DRI e AU RT LLod i BOR BB ke . SRTTT, DR S S N Y SIHIE
WHFER I HOE SR . i TR RN AL, BT IR T2 BRI & ™ i IR RS
B EEAR L B R eI K BEIR B AR T, PRI 2 R T, AN SO 1R Tl AW 2 2
JEH 1975 FLKRSEE ORI BeIR AR S 7 1%, (HILREIRTH AR th SUR 1 LT,
John M. Polimeni (2007) Xf Rk 18 4~ X Y SEIE TR W, AN SCHT I8 W] BEAE A 2 AE R
HREZEARE AR, 1] H— A REIRIUE, A iR R TR AR AT wk 7L prda
AR T — BT T80 0, T2 SRS TG . 2R, FFAZ A BARRIRAIA H
“RUEIR R MR ER AN BNTEAE” (e SO “Ial#” 56 “ 37, H Rebound) FI L
fif, Lovins (1988) F1 Schipper. Grubb (2000 i A A B8 i (12805 1 2 i SR TR (PR 15 40
B S DR A ST T AR BB B0 s HEAT 1 IR ST T VR AIE, A9 [ AN
T H. 2 B AR 15 5 A RCR T F RO AR BT, SEbrlmlsf tE B S BT 2T RESE K.
TR SRR IAFAE , R SET IS T ) BEVE AR B IR0, 305 T R I BRI AR A L)
BE. BRI, AFATRE IR RERUR IS BORA I HUIS R A 25, PO ) R I R 7870
EACIE A VA=A

2 BeVR [E RN 528 ST R R A 16 7 vk

ASNAE R EDY —Fhdath, B 19 ez Y ErR N DR TP, EEIR 1
PRI 16 i, B NI RGN 4 5, [FN, Prag@beiil AR H#E
ARG I . T2, ANSCHIESE | ISR 53R T+ 2 1A A Stk « buan, il & BLAE 1830
1863 4, TRk ZE I AR BRIA MR AL AR FE R TR D 1 173, (HETH AR E AN K
N 10 £, X R AT IR W R0 T

1992 4, Harry D. Saunders &4 T Khazzoom-Brookes 1%, FRAEXAIFEEIEMN 2
) TR FE, AV RE R S e A T N T RERTE AR — RS REVRAL T EE
FAb R ARNANE R s 7 2s R 7RI & . 5, HarryD.
Saunders (2000) AXf ZWLE B BRIG [1)25 B SR 7R [RI 38R L 30 S AT Khazzoom-
Brookes fE g () — L5 WL, I e 31 IFALN (R).

R=1+nf,

nE NBEVRTTLIRUN,  FoR BEVETH DRt BEVE AL AR AL IR 5 Ak «

dlnF
F _
nTF -

dintg
Horp, FONRRIRMEH S o ARRIRRCERIE 25 240, (EH i SOM KBS A P i B h R
7N RS FH B A R g in sl
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Y=f(, L, E)=f(K, L, tpF)

A KBEARZERN, LSS ERBN, M E NEIEIRSEZ BN tpfF AL
PR &, RRAERRIRME A & (F) b B 0L N ORFR A B IE IR S E RN (B) it
=04, AIRRIESE S

Saunders (2000, 2008) JTE X IR RISHRUN A T 5 45 75 IE B SIS 9% e YRR 2R
AR EE IR —. MEZ, Hng, = —1. RIR = Onf, TGN, K
BrBEURTH 9 B 5 HUYI R U 9 AR SE, BEUR AR IR M R B ) IEAF 72 B 240 > nf, >
—1. 801> R > OW}, Jyfidy ISR, S BriREIRTH 9% 8 T T IR AR 2t & . B/ T
VISR I REVEE 2 &, BERUNI R S A — B ITRERICR : ZnE, > 0. BIIR > 11, FRZNIT%
RURL,  S2BR I REURE B B K T HIA6 I RRIEE P &, AR AR R4 S M g 1 Re Y 2
4R, HIR EWMAEE L, < —1. IR < OFUIEAL, Ui I SEH 7 95 e RCR M. Afkn]
i Saunders (2000, 2008) [3I4, “REf#5IA .

— MR & AR R b AR B B R R B AL TR RN D, AT T B
M€ 7= KA, AT DIARAE IR AR 28 TR DL R IR BN &, BT T 20 & . AR
Saunders (2000, 2008) X7Z & 1E X, A& T A. Dumont. B. Mayor. E.Ld&ez-Gunn,

(2013) SCT Rl 4 SE PR v SR AR B8, Jeos 17 AR P i R o (R R i v S R TR A
(H 1-2a) AIschr™ HAEoL (B 1-2b) DL SO0 K AE A6 o B I AR R il =
WJEE NG kAN, EESE (2017) AT O AU IR kT 721 Bl K
W, EL; = F, — Ep, ZORAEIRARFNNA I REIE RS AR ES 4, BIRRIRIR S, BRI S
oy HT, TEMRIEATIEGHE X .

2a. > 1, V=Y

Productive

Energy Input (F3,) Peacess

I 4
eée P Output (Y2)

QO

1. TFl Y2a=Y1=Fy TFlela' Tan = Fo=Fr TF1/ TFIa

Projected Savings=Fi—Fy,=F1-(1 - T¢'/ T¢7)

Productive

Energy Input (F;) Pratess

Output (Yi)
2b. 7> 1, V>,

4008/
Productive

Energy Input (Fa,)

Process
Output (Y3)

Rebound Effect=(Projected Savings — Actual Savings)/Actual Savings

=0 (F,, = F,,), No Rebound Effect
=[(Fi-Faa)~(Fr-Fa ) 1/ ( FiFaa ) = ( Far—F2a ) / ( Fi-Faa ) {

>1 (F5>F,), Jevons Paradox
B 1 AR R RGTTY (22) SEBHEERATHHERNARL (20
Fig. 1 The Quantification of Projected Savings (2a), Rebound Effect and Jevons Paradox (2b) in the
Productive Process

(#i% A. Dumont. B. Mayor. E.Ldpez-Gunn, 2013; H&3h)
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3 HE. OECD EHR KARRKIF L HIEME

[ SRS FR T SRR T o0 RS SRR B 5, 2B AT 2 A0 7 A (3 vy e SO 3 i
A7 BRSO LT R BRE, At SO 1 AT TR R A Y (CGED . AR i i 1173 i (LCAD
SERORIN, O BRI FOAE A S m] A RN, 2208 FIAH SRS BRI g S H5ah it 50 S REVR R
e, FRATEREEUT T EBRrEEVEE (International Energy Agency, IEA) [ #E 5 58 2 £ 3 HE4T
TS (http:/lwww.iea.org/statistics/statisticssearch/) . ¥ H Murray G. Patterson (1996) ¢
REVRRCR AT -1 2E 48 R E X, B “GDP @ A7 LU “AEJf © GDP” LIS, Hi
FRRNBERACE (1p), JEEFNREIEME (ED, ENZEIIRATLIE XN: EI = 1/1p,

HAEFIRT 1990 4F—2015 EHE. OECD [H 5K K A BRI 2 ReURH 97 & (Total Final
Consumption, TFC) FIREJS TR (Energy Intensity, EID FIASfkia# (B 2~ 4). H, &
LREVEY PR BT N E A 24 Cin Million tonnes of oil equivalent, Mtoe); A5
% EI=TPES/GDP, TPES (Total Primary Energy Supply) Jy—#kAglsfit N s &, GDP C.i%il
TIPS 2010 R AR SETTE,  RILIL A2 toefthousand 2010 USD .

Mtoe)

TFC (BRAMAHmYE,

woeee TV soon XB weew R anas WV HIALRSE  mmms HT A gEEIRE

Bl 2 1990 4—2015 -+ HRRIRIR BRI 430 I A ReVR N R B R L e gy
Fig. 2 The Trend of China's Energy Intensity and Final Energy Consumption in Sub-sectors from 1990 to

2015
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Br, 50T TREVRE B 0 [ SR BOR 22 S, BRI R BN B (R=1.933), T WLAF
1E R AR ST E IR

X T OECD HZK, RRFACHRIGE 1.47 5, MRl e w2 kM 117 f5, T
B ASIBHT ) B B AR IR HAh 14 A A 0.94 £5. 1.31
By 114 f5. 141 4%, 116 fi5. A0, OECD [ Z [l #wiAH s T Ekid, ZRE £,

AEE LT OECD HZATALIIR B BN g5ky, X REVR 7R FngiZ%. OECD

SR BRI B 1m0 A W B8 P R A S 0 1 PR AN A LRSS0 T i AR 2 5 ) Rl A
MRS (R=1.409), fEAEA RS,

MABRCKE, BEIRACEME S 1.48 %, ML ALY 9 BB 2 50RIN 1.50 £5, Tl
)\ s ] T B A ARSI HAE 20 8 A 1 1.50 5. 1.72 i,
1.34 %, 1.68 fif 1.29 fi%. AEBREE IS [m] 3 A0S A B S PR 1) 000 e B Hh I AE A SRS it 1 ) 7
AT SRR S FB 1T, S A0 b8 1)t B R P [ B AR, R 8 I 11 T 382K
(R=2.035), [AIFEWAAAEAR TR

MR HAR 57798, FATH 1990 4E—2015 4RI W A AE IS 2 [0l 3 R0 7 k4T 1 ] B
M (W D, W W OECD EHAK M TR 14, Hoh R IFEARER ) R T 1 R
JS%o ERARIE AT BRI R3S, AR AR AT DA ST V8 7E 25 S 3 ) P L7 0 A7 7E o

I

b
B
b
B

#£ 1 1990 £—2015 F£HEH. OECD E R RAFRIIGEIRTH 5t B 3R W

Table 1 Rebound Effect of Energy Resources in China, OECD Members and Global Countries from 1990 to

2015
0
A a Wby
4 pat| 1R TR A SRS At
St 1.933 2.238 2.910 1.063 2.616 1.953
OECD M % 1.409 0.839 1713 1333 1.904 1.379
& B 2.035 2.040 2.389 1.746 2.332 1.646

4 FETF 1=PAT TR F eI

AR, IELN Blake Alcott (2005) AT, N4 i—L8 b & 2 U NIXARAIE A T A4
—RHE R IH T MK, W T ERRENZ G, B2 IR 2 b
e, (H 2, XA 2 AN ST S 22 e H s A B R B I B A R IR 2. John M.
Polimeni (2007) Ay AT A TN 58 17 F 00 EAR R AR S0t BT 512 1 S BEFRE (1 /N EL 431
ARk, AN P 5 A T R 2R ST IR, T R AR 1 eSO A ) T 5 e A T W A
%, K5I T Paul Ehrlich. John Holdren (1971) [RO1g ST (1) 1=PAT BEALK b i et Ar &,
PARRAL 7 — A B 7E 4 TR FRAR AR VR FE A REVR MR R RN M Z I 40 AT Jlid 1=PAT 3Hign]
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DK BEURTH B AE A IREEI S (D, KefEANE (P B (A) AIECR (T) =4
S BERTE AR B 2 W R R B IXANAF R e AN SOl (1865) HEAT 1 IGHIE, HIREIAEL
P bEE N, B GETO A SO HRFE MG (John M. Polimeni, 2007),
1M Jevons KIRZGFIGHR FHON DG, AT IR 17 RE, £k, RANIZHECH
FRAR S IPAT RS AR B ) e g R AR B AR R R 2200231, e AR B T

(D #sgsegm (D HRAREHERE (TFC) HEER;

(2> ANA (P HEAD (PT) Hdfi#EoR:

(3) BMEE (A FAENAE~SEHYE (GDP, % PPP %t 2010 FFIAE KT
W) Foms

(4) HR (T) HBEIRACEEYE (1p) For.

K H Thomas Dietz. Eugene A. Rosa (1994) 53k BENLEZ M [2] 34574 ( Stochastic Impacts
by Regression on Population, Affluence, and Technology, STIRPAT) [24;

I = aPPA°T%

AR NI R

INTFC' = a + bInPT! + cInGDP' + dIntk + e

Hor i /REAL, 451 China. OECD. World /-1 [E. OECD H %K. 4Bk, X} =4
UMY AT [EH, SIN—B B AR B [ [ A0 25 SR AT R 1, T T %
U7 Z MRS (Heteroskedasticity Test:  Breusch-Pagan-Godfrey) F1E41 A< 44658 (Breusch-
Godfrey Serial Correlation LM Test), Z53RFIRIIT (F55 N t IS 1T 5):
InTFCCMna = 53,04 — 1.61InPT "2 + 1,05InGDPCMN2 — 0,88In7 MM + 0.284R(1) — 0.184R(2)

(3.696) (—2.229) (29.197) (—9.895) (1.159)  (—1.015)

R?=0.998; F-statistic=2260.513; Durbin-Watson stat=1.860;

S 7. Prob. F(3, 20)=0.966> 0.05; J¥%IfH5¢: Prob. F(2, 16)=0.482> 0.05
InTFCOECP = —13.11 + 1.59InPTOECP + 1.11InGDPOECD — 1,09In72ECP + 0.934R(1)

(—0.563) (1.434) (19.896) (—15711)  (10.730)

R?=0.996; F-statistic=1273.366; Durbin-Watson stat=1.721;

St )7 7: Prob. F(3,21)=0.470> 0.05; J¥%IfH><: Prob. F(2, 18)=0.923> 0.05
InTFCWorld = —34.17 + 2.60InPTWerld + 1,02InGDPWOrld — 0.83In7}V°"14 + 0.924R(1) — 0.00034R(2)

(—1.497) (2.365) (18.678) (—9.533) (38.829) (—0.414)

R?=0.999; F-statistic=10176.360; Durbin-Watson stat=2.749;

S J5%: Prob. F(3, 20)=0.724> 0.05; J¥¥I#H5%: Prob. F(2, 16)=0.151> 0.05

MERIHEE R, AT DS B R 4548

(1D NFFRZEXBEIRTH P S E A S, £ =M EE SRS, NOEER
t Gt RAEE . B E. OECE EFMABRAE A LI 1990 45 2015 44 Hili &
T 21%- 20%7F1 39%, {HJE AR S Y HOR M A REVEIH 2 s AN ZE T R 3R . RATAEAE
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[l 7 R i B T AR D I RE VR Bl i, SR SL BT T RRIEH 2 s R, H AR
1T R R AN R, 5N R 3R R A B AR I B30 100 [l BN AR RN, Rl
R A 350 P Il A S R e T 1, B AR A 56 4 [ 3, AR T e 3 HH B P 10 25

(2) LUK R BRI T B Oy B3 . FE=/N R, BRI T
MFEIEER, H GDP Abx] Ryl of B2 st RECYEIE T 1, &R T — PRz IE m]
FHRK R o FTEL, RTRA R ZE B 1A W7 1Y K B30 AR B AN T4 e 2 A4 A BE AR 2 U R VR 2
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