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Does the EU Emissions Trading System actually work?
Fig. 1: EU ETS, EUR price of carbon per metric ton
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Common criticisms of the EU-ETS include:
* Over-allocation of allowances, cap may be too high, thus voiding incentives for emissions reduction

* Free allocation and resulting windfall profits
* No coverage of imported products and materials

- The EU-ETS is continuously being improved!

www.man.com/NO/why-cop21-could-solve-global-carbon-dilemma




Carbon pricing options along the value chain

e Carbon focused
process innovation

. . . C
* Material efficiency E |
cr e Inclusion
and substitution o
S of
S Consumption
£
)
=
5 +
S
=
Dynamic
allocation at

* Production efficiency full benchmark

and fuel shifting Addressing leakage risk

Basic options for leakage protection in post Paris world of differentiated carbon prices:
1. Iterative increase of carbon price in traded materials with reduction of allocation

2. Full auctioning for incentives backed by Border Adjustment for leakage protection
Free allocation for leakage protection & Inclusion of Consumption for incentives

Success also requires carbon price level and innovation support (funding, procurement ...)

Draft report l1oC, Neuhoff et al. (2016)



How does ‘Inclusion of Consumption’, (loC) work?

Installations remain
covered in EU ETS

Creation of liability*

> | . N -

Materials
production

Passing of liability

Liability due with

release for
consumption

e
Manufacturing
’S

it =

<IIIIIII

Acquittal of liability
upon export*

Creation of liability
upon import*

* Based on weight of material times benchmark for material (e.g. steel, clinker)

Pauliuk et al. (2016), DIW discussion paper 1570



How does loC affect the value chain?

Steel mill
500 €/t

100 kg / 37€ / 19%

800 kg / 32€ / 8.1%

Gearbox

.0€ /1.0%

100 kg / 4.0€]/ 1.0%

1300 kg / 72€ / 0.72%!
800 kg / 32€/ 0.32%

Aluminium

smelter
2000 €/t

—>>
>
r

X X

200 kg / 2.7€ / 1.7%

Chemical plant
800 €/t

Car

manufacturer
10000 € (basic price)

—>E

!

- >&—>| manufacturer 1007kg/ 4
400 €/piece —*
Car seat
manufacturer

Liability flows

300 €/ 5 pieces

100 kg / 12€ / 4.0%

30 kg /

% Liabilities created

A
A

Liabiliteis aquitted
at full carbon price
Liabilities aquitted
at price 0

Pauliuk et al. (2016), DIW discussion paper 1570

70 kg /

11€ / 3.7%
1€ /0.3%

Consumer

&T/f 5//"

100 kg / 37€/0.37%
200 kg / 2.7€ / 0.03%

200 kg /

0O/ O

Weight // liability // liability (% of basic price)

Total
Steel

Aluminium
Plastics
Other materials



How high are the charges related to 10C?

EU-ETS benchmark

Total production, | tons of CO,-eq/ Liability per | Liability in % of | created with

EU28 2012, (Mt ton of material

160 1.780 53 11 38500
3.6 12.82 385 20 1400
S7 1.5 45 6 2500
100 0.4 12 2 1200
170 0.69 3600

Pauliuk et al. (2016), DIW discussion paper 1570



loC: Monitoring of imports and exports to and from the EU28

Share of total liability covered
28% 57% 72% 81% 87%

0,
Cement (28%, 115 MEUR) cut off. = ciecl
17.5 Total import value: 1130 billion EUR (2012). | = Aurmnium |
Total liabilities for import: 8.8 billion EUR (2012). - PaSt'cs
- = Paper
15 Unwrought aluminium =0 Cement
Liabilities shown in plot: 7660 MEUR
12.5 of which pure bulk materials: 2420 MEUR
' Coils of flat-rolled steel of which parts and components: 3220 MEUR
of which consumer and final products: 2020 MEUR

~
U

Pneumatic tyres
Internal combustion engines, gasoline

Liability (% of product price)
-
(@)

"Irl

ey
cCoowhrWL

0 50 100 150 200
(4% [ 314) (9% / 551) (13% / 822) (18% / 977)

Imports to EU28, cumulative, Billion EUR (% of total imports / # Prodcom groups).

Pauliuk et al. (2016), DIW discussion paper 1570



sumption-based charge can re-establish carbon-related price signals along the value

Incentive for

modernization/ Role that carbon pricing
emissions can play:
reductions

Free allocation

+
Inclusion of
consumption

Fuel shifting and
production
efficiency

Savings with more efficient
production?

: -
Carbon focused Extra Innovation funding:

r innovation i
process innovatio Long-term cost allocation?

Material efficiency Savings with efficient / lower-
and substitution carbon material use?

O
-

4

O
{
o
®

Incentive from: () emission coverage @ inclusion of consumption

Draft report l1oC, Neuhoff et al. (2016)



Conclusion

loC restores carbon price signal to be effective for all mitigation opportunities
-> More mitigation opportunities can be realized at lower cost

loC creates different administration requirements

-> Fraud risk is limited, allowing for simplified administrative procedures
Effective carbon price provides clarity for strategic choices of companies

-> Makes EU ETS more effective in supporting innovation and investment
Producers of materials covered by loC receive free allocation at full benchmark
-> Shifts the focus of debate from carbon leakage protection to innovation

loC builds on international experience and avoids lock-in with national systems

-> Once carbon prices converge, free allocation with loC can be easily abandoned

-> loC can make emission trading effective for the materials sector

=

Clime
Strate
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Findings from technical reports

What to learn from international experience (Japan, Korea, China, Australia)?
-> Engaging consumers can unlock unexpected potentials (Japan)

-> Inclusion of power consumption established in Korea and China

What is the legal basis?
-> loC can be part of EU ETS Directive and deliver environmental objectives

-> loC is consumption-based and thus on the good side of WTO law

What administrative approach can limit public and private costs?
-> small fraud risk because no pay-out and value only fraction of product price

-> simplified procedures possible, e.g. aggregate quarterly reporting

What can we learn from quantifying the impact across product categories?
-> focus on basic materials: steel, clinker, aluminum (plastics, pulp&paper)

-> de-minimis rules possible, excluding e.g. 80% of imported products

Z

Clime
Strate



What is carbon leakage and how to deal with it?

Many emissions-intensive commodities (steel, cement, Al, pulp/paper) are traded on global markets.

Unilateral taxation of GHG emissions on these materials for EU producers could reduce competitiveness
of the domestic material production industries

Relocation of these industries to countries with lower or no carbon taxation and subsequent imports of the pro
to the EU might be the consequence. This phenomenon is called carbon leakage.

Carbon leakage is an example of a spill-over effect (Nebeneffekt) of climate policy.

To address the risk of carbon leakage, the EU-ETS includes free allowances for GHG emissions to producers witt
significant carbon costs and internationally traded products



How does free allocation work?

CO, per ton

Each year, all companies under the scheme receive free
emissions permits according to their production levels
and the current benchmarks

emissions of the 10% best performing installations in the E

Company 1 receives all allowances needed for free.
Company 2 receives less allowances than needed, and cz
reduce its emissions intensity or buy additional allowanc

on the market.
Company 3 receives more allowances than needed and ¢

sell those on the market to actors like company 2.
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Company 2 (0.86 t/t)
Company 3 (0.72 t/t)

c.europa.eu/clima/policies/ets/cap/allocation/index en.htm
c.europa.eu/clima/publications/docs/ets handbook en.pdf




The EU Emissions Trading System (EU-ETS)

Cornerstone of cost-effective reduction of industrial GHG in the EU

By far the largest cap-and trade system, covers more than 11,000 power stations and industrial plants in 31 countr
(EU28 + Iceland, Liechtenstein, and Norway) as well airlines

Covers about 45% of the EU’s GHG emissions

By 2020, the total cap for the sectors covered will decrease by 21% compared to 2005 levels.

A reduction of 43% for 2005-2030 has been proposed by the European Commission

The 2013 cap for emissions from power stations and other fixed installations within the system
was set at 2,084,301,856 allowances, which corresponds to GHG emissions of 2.084 Gt/yr.
In its third phase, reaching from 2013 to 2020, 40% of all emissions allowances are auctioned,

the rest is allocated for free, share of freely allocated emissions declines each year.

c.europa.eu/clima/policies/ets/index en.htm




Free allocation and windfall profits (‘Uberraschungsgewinne’)

Free allocation can deliver windfall profits to sectors which pass through some or all of the cost of
llowances to their consumers. These sectors pass on their opportunity costs on to their consumers
f having to use freely allocated allowances for compliance instead of being able to sell it. “

Translating this statement into understandable language:

Some producers receive emissions allowances for free. (In the first phase of the EU-ETS, this included the power se
Some energy suppliers partly pass on the market value of freely obtained CO,-emission rights to their customers, t

making ‘money for nothing’ (windfall profit).
The argument is that energy suppliers have to use these allowances instead of being able to sell them, which repre

a lost opportunity, and they charge their costumer for this opportunity cost.

ere is an academic debate about the extent to which windfall profits due to free allocation actually happen.

any actors argue to abandon free allocation in favour off full auctioning.

c.europa.eu/clima/publications/docs/ets handbook en.pdf
nk.springer.com/article/10.1007%2Fs10657-009-9098-6#page-2




A consumption-based charge for material-intensive commodities:
‘Inclusion of Consumption’, (loC)

How to ‘fix’ the problems resulting from free allocation and carbon leakage?

e Border tax adjustments:
Auction allowances at full carbon price, adjust prices at borders
= Only works if no free allowances are given
- Needs careful design to be compatible with WTO regulations.

OR

 Consumption-based charge:
Instead of charging producers, the consumers of material intensive goods directly pay the bill!
— Consumers less mobile than producers
- Consumers would eventually have to pay anyway
- Material-intensive products contribute to high standards of living and wellbeing
— Potentially easier to implement than border tax adjustments



does ‘Inclusion of Consumption’, (loC) work?

bilities are created upon material production within the
)28

ympanies within duty suspension arrangement (DSA,
eueraussetzungsvereinbarung) can pass on liabilities to
eir customers

ympanies and customers outside the DSA but within the
J28 have to acquit the liabilities.

ade across the borders of the EU28 is monitored

ight: Pauliuk et al. (2016), Technical report on loC, provided on ILIAS

Region where liability

scheme is in place

S~ .

Companies under duty
i isuspension arrangement

Creates liability

Producer,

i

Manufacturer |
can acquit

Manufafcturer |
can acquit

Manufacturer I’

must acquit

L)

N

Consumer
must acquit

—>» Commodity flows
at reference price

—>» Commodity flows at
ref.+liability price

—> Liability flows

(G Different cases,
explained in text
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#—) Foreign manufacturer
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Foreign Producer

116)

Liability is created
% Liability is aquitted
at full carbon price
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at price 0

- 1
' different or no scheme:
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Assessment method: Material flow cost accounting (MFCA)

n datasource: EU ProdCom 2012 (4047 groups), own estimates of material content

System boundary: EU28, 2012, one selected ProdCom

Producers
of X

Import

Production

Export

r i

Global
market
for X

Consumption

Markets for

other prods.

Consumers
of X

P (industry & final)

A

.................................................

group (X)

Absolute charge (€) = Production volume (kt) * material content * CO,-benchmark * CO,-price

Relative charge (%) = Absolute charge / Production value (€)



How to determine product-specific benchmarks from EU-ETS process benchmarks

, primary, non-alloyed | [Benchmark: 1.78 tCO2/t Crude steel |

tCO2/t
tons of coke per ton of pigiron
0.36

tCO2/t tCO2/t tons of pig iron per ton of steel

1.09

1 ton of pigiron
1 ton of ci
primary, n

0.76 tCO2/MWh

MWh electricity per ton of BOF steel

0.036
XXX data from ecoinvent 3.2
XXX stoichiometric data

_ EU-ETS (2011/278/EU) (Direct emissions benchmarks for industrial processes)
XXX EU-ETS (2012/C 387/06) (Electricity intensity benchmarks)
XXX EU-ETS (2012/C 158/04) (Emissions intensity benchmarks for electricity)




Relative charges (price changes) to be expected @ 30 €/ton CO,
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Relative charges (price changes) to be expected @ 30 €/ton CO,

Number of ProdCom groups

Number of ProdCom groups

300 | | | | | | | | | | | |
Steel
250 | Count < 0.01%: |
2573 (4047)
200
150
100
50
0
300 | I | | | | I | | | | | |
250 | Plastics |
Count < 0.01%:
200 2735 (4047)

150
100
50

Liability (% of product price)

8 | | | | | | | | | | | | 250 | | | | | | | | | | | |
7 | Cement = Aluminium
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4 |
3| 1100
2r 50
L
O 1 | | O
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4200
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loC: Monitoring of imports and exports to and from the EU28
Share of total liability covered

1ﬁ)% 46% 61% 70% 76%
<-- Cement (28%, 800 MEUR) and Al (15%, 1000 MEUR) cut oft. [ Stee]
Total export value: 1425 billion EUR (2012). =3 Aluminium
10 @\Total liabilities for export: 8.5 billion EUR (2012). |mmm Plastics
a | Concrete rebars, flat-rolled steel 1 Paper
U | 3 Cement
S 8 Liabilities shown in plot: 6500 MEUR
O l | of which pure bulk materials: 600 MEUR
- - of which parts and components: 4300 MEUR
-8 of which consumer and final products: 1600 MEUR
| -
2 6}
o \
X Sf l
e |I
Z 4
oy 'p
2 3f
— Goods vehicles
2.0f . Gasoline motor vehicles
| I
0 . | il §
0 50 100 15 200

(3.5% / 189) (7% / 349) (11% / 482) (14% / 628)
Exports from EU28, cumulative, Billion EUR (% of total exports / # Prodcom groups).



