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The Effects of Carbon Taxes on Carbon-dioxide
Emissions in Japan

PN
Akihiro Amano

Energy demand is often thought to be rather unresponsive to price changes. This idea,
however, is not empirically well-founded. Consumption of energy is usually controlled
by two factors, the amount of energy input and the quality of the instruments that convert
energy into desired services. The response of the former to price changes may not be large,
but that of the latter may usually be substantial in due course as the converting instruments
will be replaced by those with higher energy-saving quality. We estimated energy demand
functions for five major sectors, using a specification having long time lags with the price
variables. The short-run elasticities are rather small, but the longer-run elasticities are
generally much larger. Using these estimates, we then performed a simulation to find that
a carbon tax of, say, ¥10,000 /ton carbon or ¥2,700/tCO2 ($100/tC or $27/tCOz2) will reduce
aggregate energy demand only by 1.5 per cent in the first year, but about 7 per cent after 12
years. Therefore, carbon taxes are not as quick-acting as emissions-trading schemes, but

they are nonetheless quite effective as herbal medicines in the long run.
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1994 5.2 -1.2 2.1 -3.8 -3.9
1995 6.1 -15 2.9 -4.5 -4.6
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YRR N 24720 175 H O fREBURER O

B 988
W o
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8k HDHEICBT B T30 F —RE ORI PR HEE KGR

L TP
In (eind) = 8.4959 + 0.4409 In (gnp) + 1.0606 [In (gnp) - In (gnp (-1))]
(14.4) (3.67)
+ 24 — o, 13 Ci In (rpwenind (-i))
i 0 1 2 3 4 5 6 7
Ci -0.0519 -0.0887 -0.0807 -0.0411 -0.0214 -0.0483 -0.0694  -0.0526
(1.36) (2.80) (2.95) (1.58) (0.86) (2.25) (3.40) (2.41)
i 8 9 10 11 12
Ci -0.0098 0.0184 -0.0008 -0.0324 -0.0466

(0.46) (0.85) (0.04) (1.19) (1.29)
05253 PHT 444
6.79 WwKI7 124
HeE WM ¢ 1978 — 2006
34 T ZHEsE T Shillerih, 2K, ARERIF 2 L. SRR 0.1
RB2 = 0954, SE = 0.020, DW = 1.74
eind = FEEIM T ROV F — IR E (10%kcal)
gnp = FZE GNP (20004Ffli#% 10£& M)
rpwenind = FEE M T AV F— eI 0 EEIBM O T AL F =R RET AV
F—HEMRILZ Y =4 M & LT — M, A, BT A, BXOBEROHE
fili#% 48 %% (20054F = 100) Z JNEFH L 72 H D% GNPF 7 L — ¥ — (20004F = 100) T
FHEAL

2. RARERM
In (ehh) =-1.6775 + 0.9955 In (gnp) + Zi =0, 10 ¢i In (rpewavhh (-i)) + 0.0002151 heatdd

(51.3) (6.21)
+0.0000131 cooldd
(0.34)
i 0 1 2 3 4 5 6 7
Ci -0.2683 0.0232 0.0846 0.0484 -0.0030  -0.0322  -0.0307  -0.0242

(6.30) (0.75) (3.72) (2.05) (0.15) (1.73) (1.55) (1.18)
i 8 9 10
ci -0.0295  -0.0318  -0.0238
(1.48) (1.13) (0.75)
3 -02874 ¥ 334E
6.08) WwKkF7 104
HEEIAR ¢ 1978 — 2006
AT ZHEE © Shilleris, 3K, FREMIF R L. SHEEF TSR 0.1
RB2 = 0995, SE = 0.014, DW = 2.16
ehh = RAERFEETRM T %)L X — R # = (100kcal)
gnp = FE GNP (20004EAli#% 10 M)

6 LT, REAEEMO T ORIMMIE, thize &3,
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rpenavhh = FEERKEELRM T AV F —Aflik& N E 34 (19 /Tkeal) o I #HT A AL LPG. AT
DA aY —B7z D AitE & K TRV F —IH RS TINEFS L. 2N EGNPT
7 L —% — (20004 =100) THEE L, HERERDO T F U F =PRI IIE. 19704
BE. 19804F £, 19904F BE20004E L. 20054F BE 0 AT 24 1) 1 2% sl i b o0 B0l % 15
Ffloe LT 200645 BE DR B I X SR A

heatdd = #BTHURE G B H (A EF-3)

cooldd = #MTBIH B EE H (&%)

3. RAEFETFHRM
In (ebs) = 0.3990 + 0.9557 In (gnp (-1)) + X, _ 0. 12 Ci In (rpewavbs (-1))

(27.2)

i 0 1 2 3 4 5 6 7

ci 20.1446  -0.0488  0.0127  0.0207  -0.0226 -0.0734  -0.0850  -0.0573
(2.22) (1.10) (0.36) (0.67) 0.77) (2.90) (3.51) (2.39)

i 8 9 10 11 12

ci ©0.0209  0.0009  0.0035  -0.0150  -0.0700

(0.81) (0.03) (0.12) (0.39) (1.24)
04998 PHT 494
(4.40) wKIF7 124
eI ¢ 1978 — 2006
34 T ZH#EsE © Shillerih, 3K AREIR 2 L. SR ER 0.1
RB2 = 0993, SE = 0.028, DW = 1.89
ebs = RAFEBIBM L : IV F — &N 2 & (101%kcal)
gnp = FEE GNP (20004F-fifi#% 10f& 1)
rpewavbs = FEH A ZFER IR = & L F —EIZe WAl I E 35 (20054£=100) o EE3T ANV F—
(B WHA A, ARG T WML 28, 7 A, AMOHEEEHRILT
MEFEH L, 2N %2GNPF 7 L — % — (20004F =100) TEE, HEEDO T AL
F R LIE. 197042, 19804F B2, 19904F EE20004F B2, 20054F £ 0 IR I ft
W0 T AR O il % AR E LR, 20064F B i R b 1 FE R AE

4. REEEHEM
In (eps) =-1.7722 + 1.1350 In (gnp (-1)) + Zi =0.13Ci In (rpewavps (-1))

(46.1)

i 0 1 2 3 4 5 6 7

ci 20.1735  -0.0255  0.0141  -0.0055 -0.0363  -0.0502  -0.0512  -0.0448
(3.91) (0.73) (0.56) (0.24) (1.70) (2.87) (2.87) (2.48)

i 8 9 10 11 12 13

ci 20.0275  -0.0080  -0.0105  -0.0350  -0.0465  0.0090

(1.47) (0.43) (0.52) (1.71) (1.57) (0.23)
it -04912 F¥T T 464
(5.65) WwWKIT 134F
HEEIAR © 1978 — 2006
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G3Ai T 7 HEE © Shillerih, 3K, AREMIF 2 L. SHEMEFHITE R 0.1

RB2 = 0.996, SE = 0.018, DW = 1.60

eps = MR EENEBF T F L F — il & (1010kcal)

gnp = FEE GNP (20004l #4 104 1)

rpewavps = FEEFRE MR 4 OV F — ESE AT INE A1) (20054E=100) o FEHH, N, fik
B, RELE, REMEOKH(REL YA ML, AV ¥, B &
Jiv CHUL BLUY = v MR OHI YRR (20054:=100) Z INEFH L T,
ZN%GNPT 7 L — % — (20004F = 100) THEE1L

5. W E R
In (ecg) = 9.3230 + 0.4973 In (iip) + X, — 0. 14 Ci In (rpewaveg (-1))

(14.6)

i 0 1 2 3 4 5 6 7

ci 20.0466  -0.0406  -0.0270  -0.0237  -0.0188  -0.0137  -0.0229  -0.0298
(2.12) (1.85) (1.53) (1.36) (1.15) (0.82) (1.45) (1.82)

i 8 9 10 11 12 13 14

ci 20.0165 -0.0094  -0.0220  -0.0089  0.0077  0.0007  -0.0315

(1.04) (0.57) (1.37) (0.53) (0.46) (0.03) (1.50)
FFO-03029 ¥ 504
(159 WwKI7 144
HeEEWIM ¢ 1979 — 2006
G347 7 #EsE  Shillerik, 2K FRELHIR 22 L. SFPESRT IS # 0.1
RB2 = 0976, SE = 0018, DW = 1.83
ecg = 1EWEIE Y = 4 L F — IS 2 & (101%cal)
iip = #5284 8 %5 (20004 = 100)
rpwenaveg = FEEEWEEZRM T A OV X —EIFEW AN E 35 (20054 =100) . EWHBYH, &
W#iE, BWimE, SYizeogmgEs o Me L, Bl ", CEM.
BIOY vy M OERYMEEEZIMEFH LT, ZhEGNPT7 L —% —
(20004F = 100) THEAL

6. TR OMMKE I (RS RITEIHELE)
In (delecmf) = 10.531 + 0.6025 In (iipmf) + Zi =0,7Ci In (rpelecb (-i))
(14.5)

i 0 1 2 3 4 5 6 7
Ci 0.0350 -0.0852 -0.0833 -0.0348 -0.0157 -0.0497 -0.0855 0.0118

0.91) (2.83) (3.30) (1.52) (0.69) (2.27) (3.34) (0.40)

5 -0.3074 5 s 3.64F

a2y kI r T
s IR - 1978 — 2006
53Ai T ZHEE ¢ Shillerih, 2K, FREMIFI 2 L. B HEFITE )R 0.1

RB2 = 0.980, SE = 0.016, DW = 1.13
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delemf = 8% 3 K8 % % (10077 kWh)

iipmf = #8583 A P 5 £ (20004E=100)

rpelech = SR E A HAMN © B4 HAM (H/Tkeal) #GNPT 7 L — ¥ — (20004£=100) T
FLHE AL

7. V) VRO D
In (sgasl) = 3.0443 + 0.6772 In (gnp) + 3, — 0.7 Ci In (rpelecb (-1))

(16.1)
i 0 1 2 3 4 5 6 7
ci 20.0076  -0.0075  -0.0106  -0.0239  -0.0318  -0.0541  -0.0583  -0.0446
0.21) (0.25) (0.43) (1.07) (1.46) 2.57) (2.84) (2.16)
i 8 9 10 11 12 13
ci 0.0412  -0.0274  -0.0193  -0.0289  -0.0301  -0.0399

(2.00) (1.36) (0.94) (1.37) (1.14) (1.21)
RF-04252 EHS 744
6.67) WKRKI7 134
eI ¢ 1978 — 2006
34 T ZH#EsE © Shillerih, 2K, AREIR 2 L. FEESRER 0.1
RB2 = 0.996, SE = 0014, DW = 1.31
sgasl = 7YV Y 5E® (TkL)
gnp = FEE GNP (20004F-fifi#% 10f& )
rpelech = FEE AV ) Ulikg - Aa ) =470 V) L EIGEME (/T keal) #GNP7F 7 L —
% — (20004F = 100) THEH1L

8 V) rRABOFHIRE Ry
In (vfenew) = 1.5361 + zi =0,7Ci In (rpgasl (-1)) + 0.009203 time

9.61)
i 0 1 2 3 4
ci 0.0846  0.0787  0.0817  0.0652  0.0168

(1.89) (2.33) (2.12) (1.94) (0.34)
iFO-03270 CE¥S s LS4
107 wKI7 44F
eI ¢ 1979 — 2006
G347 7 #EsE - Shillerik, 2K AREHIF 22 L. P tESRnitE R 0.1
RB2 = 0.866, SE = 0.024, DW = 0.75
vienew = 7'V Y ¥ JeHHEIMRLE B (km/L)
rpgasl = EZ AV ) Uik D Av ) —4720 H V) ik (H/Tkeal) ZGNPF7 L — % —
(20004F = 100) THEEAL
time = IXRD¥ A4 LMLV F



