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Table 1 Sensitivity of the optimal emission reduction investment on parameters ( two bit decimal)
Ax, /%) Ay, /vy Az, /2, Ax, /%5 Ay, /5 Az, /7,
AK/K - 10% 94.76% 94.76% 78.15% 101.94% 101.94% 101.94%
A /o 10% 2.28% -3.52% -2.98% -3.74% -3.74% -3.74%
Ayl 10% 4.06% -9.15% -7.77% -9.72% -9.72% -9.72%
A6, 16, 10% -4.65% -4.65% -3.95% 15.01% -4.95% -4.95%
A8, 16, 10% 0.89% 0.89% 13.48% -4.17% -4.17% -4.17%
A8, 15, 10% -0.74% -0.74% - 10.58% 3.54% 3.54% 3.54%
Ayl 10% 0.22% 0.22% 3.29% -1.05% -1.05% -1.05%
Ay lar, 10% -0.15% -0.15% -2.16% 0.70% 0.70% 0.70%
AN/A - 10% -5.09% -5.09% 8.09% 10.66% 10.66% 10.66%
1
10%
[43 _ ”»
1
10%
1 2
2
2 1
( 1 Al
2 0.
2 ( )
Table 2 The deviation of investment from the optimal in the free change mechanism ( two bit decimal)
8, |6 — A5, Ax, Ay, Az Ax, Ay, Az,
5 0. 67 -65.90 - 65.90 - 11.40 -32.83 -32.83 - 16.41
6 0 -64.90 -64.90 -8.95 -35.25 -35.25 -17.62
7 -0.67 -63.89 - 63.89 -6.78 -37.74 -37.74 - 18.87
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Table 3 The deviation of investment from the optimal in the auction mechanism ( two bit decimal)
Pii Pai Ax, Ay, Az Ax, Ay, Az
3.88 4.82 0 0 0 0 0 0
3.88 4.33 -17.71 -17.77 -0.01 -5.42 -5.42 -2.71
3.88 5.30 8.24 8.24 0.01 5.86 5.86 2.93
3.49 4.82 -3.10 -3.10 -1.82 0. 04 0. 04 0.02
4.27 4.82 3.34 3.34 1.99 0. 04 0. 04 0.02
3.49 4.33 -10.70 -10.70 -1.82 -5.37 -5.37 -2.69
4.27 5.30 11. 61 11. 61 1.97 5.83 5.83 2.92
4.
4 “«“ + ”
( )
Do - . oo
Table 4 The deviation of investment from the optimal in the
pu =482 2 “ -, . N
i free change + auction” mechanism ( two bit decimal)
Av, = Ay, =-28.25
: N [ P2i Ax, Ay, Az,
Az, =—11.40 1
s 4 -8.83 -8.83 -4.41
& =18 5 2.17 2.17 1.09
Py =744 2 o 302 | 3549 | -3549 | 1775
1 8 9.63 9.63 4.81
5,
Ax, = Ay, = 24.81 Az, = 1.54.  p, 5, - A5,
2 5.
5
( )
Table 5 The deviation of investment from the optimal in the
one-side trade mechanism ( two bit decimal)
8, 8, — AS, w Ax, Ay, Az, Ax, Ay, Az,
4.52 -11.53 -11.53 -3.84 -3.38 -3.38 -1.69
5.02 -1.01 -1.01 -2.45 2.42 2.42 1.21
5 2/3
5.52 10. 41 10. 41 -0.94 8.71 8.71 4.36
4.52 -10.52 -10.52 -1.40 -5.79 -5.79 -2.90
5.02 0 0 0 0 0 0
6 0
5.52 11.42 11.42 1.51 6.30 6.30 3.15
4.52 -9.52 -9.52 0.77 -8.29 -8.29 -4.15
5.02 1. 00 1. 00 2.17 -2.50 -2.50 -1.25
7 -2/3
5.52 12.42 12.42 3.68 3.80 3.80 1.90
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Abstract: To meet the carbon reduction targets proposed in the 12th Five-Year Plan and 2020 China will es—
tablish its carbon trading market in seven provinces and cities in 2013 and all over the country by 2015. With
the EU experience to start the carbon trading market the government needs to set the total carbon emission
permits. For the government to effectively allocate these permits across the enterprises participating in the e—
mission reduction there are several allocation formats such as auction unilateral and bilateral transactions.

It is a natural question to explore whether the different allocation formats will allow China to minimize the emis—
sion reduction cost given the emission reduction target. To answer this question this paper studies the enter—
prises’ emission reduction pathways and associated investment channels based on the production process de—
velops a cost minimization model of emission reduction investment and deduces its explicit solutions and then
discusses the implementation of the optimal abatement investment under several allocation formats. According
to the results some policy suggestions for implementing relevant policy measures are put forward.

Key words: abatement; emission reduction pathway; trade mechanism; optimal investment
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(1v) Pii > — Ty Py < — Ty
J A
2
2(B-K) +(8, +m; —A(8, +my) ) (Jin+),) _2(B-K) +(A(8,+m,) =8, - 7)) (U, +Ji)
(V) pi> TR oY - Ty
J AJ
1
2(B-K) +( 8, +m;=A( 8, +my) ) (Jiu +15) (B=K) +(A(8, + ) =6, — 7)) (J, +J1)
(VD) Pii < T P2 > -
J AJ
;i 2 .
2(B-K) +(8, +m, =A(8, +m,) ) (Jiu +J,) _2( B=K) +(A(8+my) =8, —m,) (J + /1)
(VD) P < Ty P2 = -
J AJ
;i 1
3 1 2
min Tyt v Chy —ey — oot 2 ,31.}12) = by —ey) +
X1i %20 Y1i ¥2i €li €2i (A3)
i L i 1,
A 2y +yy v by ey — il = 0x] = Byl - d)ZLyZZ[) + paiex — Tl by — )
(P3) p =0 ((A3) (P3) p, =0 (3) ((A3)



(A4)
Py + Ty Pai + Ty _ 1 [(py +mY
Xy ( 5 07,) Y = (72 (l)z,) 2y = v, ( 2 )
2 ( A4) (1) 3
4 (1) (P4)
2
E”?l, _ (771,» ;—)\wah Alw ;— ) Dlz,)
0 T+ Aw AMw + my) - 1 [, + Aw\
T L A 2i/_n = — Li
Eph ( 2 P 2 le) Ty ( 2 ) (A3)
L (w+my ~ fwH+my Y - 1 (w + 7y
sz‘_( 2 62‘) yz’_( 2 %) o ( 2 )
(1) (A5)
(1)
_2AB-K) + (8 +7,; —A(8 +m)) (Jpp +a)
m; +Aw = T
((A6)
_ 2(B-K) +(A(8, +my) -8 —mi) (Ui +J1)
Aoy, +w) = 7
((A6)
(6, + 7y _/\(52;‘7721‘))(]12 +J,) -, = (A(8, + ) _5.1]_7711‘)(11 +J1) -, (A7)
J=J +2], + ], (A7)
6, = Ad, ( A8)
(A6) (A8) 6, # A6, ( A5) (1)
5, =18, ( A6) w = 2(B-K) -m,(J, +/\-§12) = Amy(Jip + ) ( A3) (1).
5 (1) ( P5)
1
émli = T((%I + 771,) ay; + A(w, + 772;,) 0‘2;,)2
1 2
%u = T((wl +am) B + Alw, + 7)) Byy)
0 1 (A9)
Dzli = 41/(“)1 +771¢)2
0 f
1 - 1 - 1
EPEZI’ = 4 0;,‘( wy + 77'25)2 Yau = Td’;( w, + 77'2;,)2 2 = 47( wy + 77'25) ?
(A9) (1)
_2(B_K) + (8 + 7, A8 + ) (J + 1)
Tt w, = 7
( A10)
_2AB-K) + (A8, +my) =8 —my,) (J + )
A7y +w,) = J
( A10) 8, = A6,
w, = Aw, = 2(B _K) _7Tli( Ji +JJ|2) _/\77'2i( Ji +-]2) (All)
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