Introduction

Reducing Carbon Emissions is crucial
Carbon Pricing is a popular instrument.
Different approaches at our disposal:
Cap and Trade (CaT)
Tradable Performance Standards (TPS)

Which approach maximizes Output/Welfare?

Methods

Use the Bundesbank’s EMuSe-framework, featuring...
 Disaggregated production sector
 (Capital accumulation in a dynamic framework
* (Climate damages
* Endogenous abatement
e Two householdtypes

Results

TPS outperforms CaT with regard to output and partly to
welfare.

 TPSredistributes revenue to firms and thus provides
output subsidy to low emission sectors.
 TPS shuts-off the reduction of emissions via degrowth.
CaT analogous to TPS if revenue is redistributed to firms
proportionally.
TPS also outperforms other redistribution mechanisms
(Klimageld) with regard to output.

TPS this allows cleaner sectors to increase production in
order to acquire additional emission certificates.

. Output Y 4 Consumption C . Capital stock K
T T 1 -I... T T T
E . “‘.............. E 5 - ann? L L 1 E
- . - [ o .
5 s L SN e = 5 aanzgumazsans
g 0 .#""i—-‘ ————— 5 E'“'"‘- w - e, o L. N ) R B EI& --------
= =] - - [ —
=& ‘....'.,i - —-— ---------- & 0 ¢ ##- ;-"'E & *.w“:i‘-- :-: ---------
- ™ o pun W g o
-2 ? o 4 -
1 -2

o 1 1 1 1 1 1 _ﬁ 1 1 1 1 1 1
2020 240 2060 22080 2100 21HD 2140 2020 2040 2060 2080 2100 2120 2140
mie time timne

Consumption RoT cReT

--__-

[ %]
[ =]
FJ
[ =]
FJ
x
=]
-
e B L
m
[ %]
2
s
FJ
=]
%)
N |
=

Wages w eres

“ T T |:| T T T T T DE T  Emme——— 2 B B I R B B BB S 3 B BN E B N RO - -
-h., Tl gmemEEETT L ppEEEEEEEEEEEEEEEEE
g 2f 5 4 # - M | 015 ,ﬂlﬂf_‘i‘.-.-:--‘ﬂn=-
§ Baf v v | ¥
8 0 s ‘.? 2 01 r
] i
& q-.ﬂ'ﬁ.'i-". F
_E # IIIIIIIIIIIIIIIIIIIIIIIII E ﬂl]ﬁ
* T e
2020 2040 2060 208D 2100 2120 2140 2020 240 22080 22080 2100 2220 2140 2020 2040 2060 2 20BD 2100 22120 2140
tirne time tirne

Emissions Abatement efforts (Sec 4) . Carbon intensity

o deviation

0 T T T T T T 400 T T T T T T

|
= 1 g 00 e AR AL N TN SN SR TR N § ° '
-10 ] gm ' 4 ‘g-m ]
15 ] b 100 215 \q--,“ 1
\ 20| “eere R Y o e g
Eﬂ D 1 L 1 1 1 1 1 okl 88 4 d ddddF N1 §ETRTW TR TN

i 2020 2040 2060 2080 2100 2120 2140 2020 2040 2080 20e0 2100 2120 2140 20210 2040 2060 2080 2100 2140 2140
time: time timie

|====EUR CaT EUR TPS =ussus EUR tauw == =EUR tauc|

Output
4 T
§2[
L
E u'i;"" ------------
# 2 _%‘ar-ul" - wmemm————- i
- g
[ My
4 oy et L L
2020 204 060 2080 00
time
mploymen

04 D60 20:50 0o

time

Wages w
T ' ]
‘| |

gu
="

ﬁ!?qf:":"-'.' ...........

issions

Cap and Trade versus Tradable Performance Standard in a

Production Network Model with Sectoral Heterogeneity
P. Burgold, A. Ernst, N. Hinterlang, M. Jager, N. Stdhler

Capital stock K

Europe: Cap & Trade

universitatfreiburg

ZE€C

L]
200000 00
o0 & 000000090
00 & O L J
[ ] 000 _ 0000 & 000

o O 00
o080e_ & 00

Zentrum fiir Erneuerbare Energien 0338°%00® °% 00 o33
Centre for Renewable Energy

4 T T T 4
-----
-------------- %

5 2 e 1 5 %

~ 0 et o me = =

g D ‘ lllllll — al - g pupnEd R o

- - S I T - — n [~ !
*ik - - ﬂ’-—. - EE—I E— =-="= ------ x
\'-— -
20 040 2080 2080 2100 2120 2140 O 2060 08D L1} Fuil
tirm time
4 Consum ption saver C sav nsumption cRoT
.-ll
g, Ll ar 0]
g 28 1." = = gz . ."iu g
L] i A

z 0 & WL —— p—— s e o o Bt B e W} 5

TN o e i 9 o - ]

# ol s, wn # Mt o o
- Yy gy o = ®
A . . N
2020 2040 0a 2080 i) 211 2040 2060 2080 100 20

time time
o Interest " Carbon price P E" ______________
T Iil‘.-. ’ T T T T {

. R Tl T T TR , " o

S . 3 ﬂm':ﬂ:h:--h--- E

z 200 i 5

) :

# F °

L4 )
4
2020 040 2080 oo pail O 2060 08D 2100 Fuil
time
00 Abatement efforts [(Sec 4) Carbon intensity
5150 . - augEEEgEEEEEEEfNEEEEE E 5 qéa
L] L]

% 0 ,,l.m.:n:ll-éll-"ll--"h-‘-i-' %0 1 5

2 2 1o Ty -

£ 50 & 15 ety T e e e e °

(tt 1 1 I FFFIRRITITTIRTRET T TR
2

2020 2040 2080 2080 2100 2130 2140 2020 2040

msass CHN tauw == = CHN tauc|

Limiting Carbon intensity

- even

reduction

Carbon Revenues
taxes

%o deviation
g Ha

% deviation

& (=] =

-2

4

20

timie

Employment N

2020 2030 X040 2050 2080 2000 2080 2090 2100

timia

= P
T

E-

Wages w
T T T T T e .-—-
— e i

-'.. .. ...... . . .
2020 2030 X240 2050 2080 2070 2080 2090 2100

'i:h-----
¥
L

time

Emissions

-EI]EI] 2030 X0 2050 2080 2000 2080 2080 2100

timie

Consumption C

2

1
_III
-1
2

[ ]
L ey gampei®” !

-EELEEI 230 2040 2050 2080 2070 2080 2080 2100

time

Consumption saver C=="

o deviation

4
2
0

-2

4

2020 A0 240 2050 2080 2070 2080 2080 2100

time

Interest |Jt

2020 XD 2040 2050 2080 2070 2080 2080 2100

time

Abatement efforts (Sec 4)

2020 XD 2040 2050 2080 2070 2080 2080 2100

time

more efficient

-10

mmwmmEUR CaT

EUR TPS

CHN CaT == =CHNTPS

sdime

reduce distortive
— not lump-sum transfers

Capital stock K

2020 20
timie

Consumption RoT cReT

20 AM0 2050 2060 2070 2080 2080 2100

020 2030 240 2050 2060 2000 2080 2000 2100

timia

Carbon price F'EH

time

Carbon intensity

2020 2030 240 2050 2080 2000 2080 2080 2100

timiea

Download the paper

The production sector consists of multiple sectors.
Each sector uses all other sectors as an input and has
a specific carbon intensity.

Trade in goods and assets
plus emissions flows
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Prototypical neoclassical production structure: Multi-sectoral production of Y;:
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Neglecting composition effects, Aggregate Emissions
(Z;) can be described as the product of Output (Y;)
and emission intensity (k;):

Formally:

pol o . pol
Zt —Zt—Yt'Kt—Yt'Kt

The government can either restrict aggregate
emissions (CaT) or emission intensity (TPS) to
achieve an emission target
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