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Overview

e Proving compliance under uncertainty

1. Problem formulation
2. Undershooting

3. Adjustment of the target level
e Emission trading under uncertainty

1. Effective tfraded emission

2. Effective emission permits



Compliance proving

real (unknown) emission estimated emission

basic year x(tp) T (tp)
commitment year x(t.) z(t.)

x(t.) — (1 —9)x(ty) <0 T(t.) — (1 —0)x(ty) ?

o — fraction of emission to be reduced



Inferval uncertainty

+A - uncertainty interval



or

Undershooting (full credibility)
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T(te) + Ape < (1 —0)x(tp)



Compliance with risk o. (partial credibility)
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T(te) + (1 = 20)Ape < (1 = 0)2(tp)

a — assumed risk that the party is non-compliant

#(t,) < (1 s (1 2@)Rbc)§:(tb)

_ Abc _ I i
Ry, = BN relative uncertainty
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Stochastic type uncerfainty




Adjusted target level
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Rie =% Ry = =3k - relative uncertainties




Choice of R,

mean relative mean absolute
uncertainty uncertainty

1 B s 20 () RY

Ry = —yN R Ry = .
M N 1=1"% M szili(z)(tb)



Emission frading - the selling party

o ° —the selling party

e 7°(t.) — emission at the commitment year

o RY = (jc) relative uncertainty

e F° —the unit of emission, e.g MtonCO,

e ESRS — uncertainty of the unit of emission

e nE° — n units of emission sold to other party

e nFE°RS — uncertainty of n units of emission sold to other
party
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Emission trading - the buying party

e ¥ —the buying party

o i5(t.) — emission at the commitment year

e AP = AP+ (1-6P)AP —uncertainty of compliance condition
e i5(t.) — nES — emission balance affer frade

o AP 1 nESRS — uncertainty of compliance condition after
frade
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Effective fraded emission
Condition before the trade
25 (t,) + (1 = 20)APL < (1 —6%)2"(t)
Condifion after the trade
P(t,) —nE + (1 —20)[AE + nFE R < (1 — 628 (1y)

difference — effective tfraded emission

nE.rr =nk® —n(l —2a)E°RS = nE3[1 — (1 — 20)R?]
Conversion of one unit

Eeff = Es[l — (1 — 20&)R§]
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Effective tradable permits
E - the emission permit E.r¢ —the tfradable permit

z(t.) — The allotted emission z(t )|l — (1 —2a) R = I(2,)
— The fradable permits

Compliance proving condition — undershooting with risk «
[(t.) <[1 =6 —2(1—2a)R]l(ty)
Compliance proving condifion — adjustment of the target level

I(t,) < [1— 8 — (1 —2a)(2R, — Ry)li(ty)
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Compliance proving and frading scheme

Before: Decision on choice of parameters, like §, oo, Ry

1. emission in the (consecutive) base year: z(t)

2. tfradable permits in the base year: (t,) = z(ty)[1 — (1 — 2a) Ry
3. adllofted tradable permits in the commitment year:

I(te)=[1—6 — (1 —2a)(2R, — Ry)|l(ty)

4. dllofted emission in the commitment year: z(t.) = 1_(1[%)@)30

Permits [(t.) traded on normal basis
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Conclusions (1)

1. The approach solves the “credibility problem” by reducing
different quality inventories to common level.

2. The approach reduces the uncertainty in observation prob-
lem to the well known “classic” permit frading with simple
recalculation of the (estimated) emissions o effective per-
mits and vice versa.

3. The approach is flexible — it has few parameters, which can
e appropriately funed.
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Conclusions (2)

4. The approach encourages further investigations on docu-
menting and decreasing uncertainty in inventories.

2. The approach can be readily adapted to trade befween
different activity plants with scattered uncertainties.

6. The approach requires additional agreements between
parties, which may parfially change those done so far.
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