
The European Emissions Trading Scheme

– Upcoming challenges for airlines

Istanbul, December 15 th, 2009



September 2009 - 2 -

Contents

1. Introduction

2. ETS – an overview

3. Next challenges for airlines

a) CO2 certificates

b) Demand forecast
c) CO2 emissions reduction

d) Risk management

4. Possible role of CAAs



September 2009 - 3 -

The European Emissions Trading Scheme is a regulato ry innovation
facing all airlines flying to and from Europe

Key questions related to ETS

� What is ETS and how does it work?

� What do airlines need to do to 
comply?

� What is the financial and 
organisational effect on airlines?

� How can this effect be minimized?

� What can be the potential role of local
CAAs?
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Based on the Kyoto Protocol, the European Emissions  Trading 
Scheme faces airlines with new challenges

� Kyoto Protocol

� Objective: Reduction of 
greenhouse gas 
emissions

� Countries / regions have 
different implementation 
solutions

� EU: Emissions Trading

� ETS in the “Ground 
Sector”

� Utilities

� Cement

� Iron & Steel

� Mineral Oil 
Refineries

� Pulp & Paper

� Chemical industry

� Other

1997 2005 2009

� EU Directive to include the 
aviation sector into ETS

� Applicable for all flights to or from EU 
airports

� c. 4,000 airlines concerned worldwide

� High time pressure for airlines to 
submit Annual Emissions and Tonne-
Kilometer monitoring plans

� Expected major financial impact

Timeline

Participation of 
the aviation sector 

in EU ETS

2012
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ETS requires the monitoring of CO 2 Emissions and Tonne 
Kilometer Data

� Calculation of actual fuel 
consumption for each flight

� Emission Factor: 3,15 tonnes of 
CO2 per tonne of fuel burned if no 
alternative fuel used

Monitoring of CO 2 Emissions Monitoring of Tonne-Kilometers

� Distance: great circle distance 
between the aerodrome of departure 
and the aerodrome of arrival plus an 
additional fixed factor of 95 km

� Payload: total mass of freight, mail 
and passengers carried (actual mass 
or default value of 100 kg for each 
passenger and his checked 
baggage)

= fuel consumption x emission factor = distance x payload

Source: Amendment of Directive 2003/87/EC, Annex Part B

Tonne-kilometer data in the year 2010 
is the basis for the allocation of free 
allowances in the years 2012 – 2020

Annual emissions data is relevant to 
evaluate amount of allowances needed 
to comply with  ETS

Small emitters
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Monitoring, Reporting and Verification will cause a dditional 
administrative costs for all airlines

Monitoring Reporting Verifying

MRV* Compliance Cycle

Monitoring of emissions and 
tonne kilometers data

� Monitoring plan 
includes airline 
information, 
methodology of 
emission data collection 
and documentation

� Continuous calculation 
and measurement of 
CO2 emissions and 
tonne- kilometers

� Documentation and 
filing of data

*Monitoring, Reporting and Verification

Airline specific reports

� Annual emission report

� Tonne-kilometer report 
once per compliance 
period

� Airline reports to 
designated authority in 
an EU country

Verification of reports

� Reports have to be 
verified by an verifier

� Verifier has to be an 
accredited 
environmental expert
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The European Emissions Trading Scheme intends to limit A irlines‘
CO2 emissions

CO2
emissions
(indexed)

ETS timeline

Average 
emission 
level (c. 
216m tons)

2004 2006 2009 2012 2013 2020

Capped at 95%

Capped at 
97%

-3%
-5%

Submission of 
Monitoring 
plans

Schematic 
emissions curve

The emissions cap

50

100

150

200

Amount of 
certificates 
available for 
allocation 
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The Tonne-Kilometer report serves as a basis for free all ocation of 
CO2 certificates

The allocation

� 30 March 2011

� Airline A submits its 
Tonne-Kilometer 
(TKM) report 2010 to 
the competent 
authority

� Report certified by 
verifier

� The share of Airline A of total submitted 
TKM is applied to the total number of 
certificates available for free allocation

� e.g, if Airline A has a 10% share, it 
will receive 17.2 million CO2
certificates for free

Airline A

172
210

6

31

0

50

100

150

200

250

Cap
2012
(97%)

of 2004
- 2006
basis

Free
allocation

(82%)

New
entrants
& fast

growers
(3%)

Auctionning
(15%)

Exam
ple

All other 
airlines 

submitting 
TKM reports
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Following the submission of the Monitoring Plans, a irlines have to 
prepare themselves for 2012

� Develop monitoring 
plan for approval by 
competent authority

Aug 2009Aug 2009 Jan 2010Jan 2010 Jan 2011Jan 2011 Jan 2012Jan 2012 Jan 2013Jan 2013

� Perform test 
monitoring phase

� Provide first 
emissions report

� Generate tonne
kilometers report

� Start participating in 
emissions trading

Today

� Monitoring plans 
should have been 
prepared by most 
airlines by now

� Deadlines delayed in 
some countries. 
However no changes 
for the further timeline

� Test phase in 2010 
and 2011 to prepare 
for 2012

Which are the next challenges in the airline’s prep aration for ETS

Where do we stand today?
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The financial impact for airlines will be tremendou s and will 
be determined by several cost parameters

Legislative parameters Market parameters

Price of allowances

Total Financial ETS Impact
Administrative Costs 

(Monitoring, Reporting, 
Verifying)

Individual Airline Strategy 
concerning additional CO2-costs

� Allocation rate
� Auction rate
� Trading rules

� Business model of the airline
� Price elasticity of demand
� Introduction of advanced 

technology
� CDM/JI

� Macroeconomic development
� Strategy of competitors
� Fuel price 
� Market growth
� Technical development 

Cost parameters

100� penalty for missing 
allowances
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Given the current market growth and the capped CO 2 allowances, 
airlines will be short of emissions certificates

Total CO2 emissions (index)

2006 (base year) 2012 (forecast)

100 pt. 1321 pt.

Note 1: based on IATA forecast 2008-2012 to/from and within EU pax growth of ~4.72%

Capped CO2 allowances (index) 97 pt. 97 pt.

Free CO2 allowances allocated 
to existing carriers (index)

79.54 pt. (82%) 79.54 pt. (60%)

CO2 allowances to be 
purchased (index)

20.46 pt. (18%) 52.46 pt. (40%)

� Provided no reduction in CO2 will be achieved by all airlines, the purchase rate in the first year of CO2 emission 
trading will be at 40%

� Immediate action is needed to reduce CO2 emissions within Europe drastically to avoid high payments

� Develop an adequate purchasing strategy

=

=
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Widely expected short position bears significant ri sks 

Total CO2 
emissions of 

airline

Freely allocated
CO2 certificates

Short position = 
CO2 certificates

have to be
acquired on the

market

Expected standard situation

c. 35-
45%

Related risks

� Not obtaining the required certificates

� Paying too much for the required 
certificates

� Buying too many or too little certificates

� CO2 emissions too expensive for the 
airline

Keep regular track of CO2 emissions
forecast

Develop strategy knowing types of 
certificates and available financial
instruments

Reduce CO 2 emissions within Europe

Integration in a company wide risk
management
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The different types of certificates have one common featu re: 
1 certificate = 1 ton of CO 2

The certificates

Flexible Kyoto-Mechanisms Associated Certificates

� International Emissions Trading (IET)

� Clean Development Mechanism (CDM)

� Joint Implementation Mechanism (JI)

� Assigned Amount Unit (AAU)

� Certified Emission Reduction unit (CER)

� Emission Reduction Unit (ERU)

Europe Certificates

� EU – Emissions Trading Scheme (ETS) � EU Allowance (EUA)

� EU Aviation Allowance (EUAA)

� Voluntary Emission Reductions � Verified Emission Reduction (VER)
Not usable to 
comply with 

EU - ETS
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Price differentials between the different CO 2 certificates have to be
considered in the procurement strategy

Most likely price ranking (from low to high price)

EUAA ?

� It is presumed that EUAA will 
start slightly lower than EUA’s in 
the first phase

� New auctions

� No demand from ground 
sector possible

� Possible alignment to EUA price 
in the short to medium term

Average relative pricing based on EUA

52%

74%

77%

81%

100%

0% 20% 40% 60% 80% 100%

pCER from single
project

pCER from project
portfolio

sCER

CER Future

EUA
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While EUA prices have been relatively low throughou t 2009, a 
strong increase is expected in the mid to long-term

EUA prices

� Spot price as of Dec 
11th: 14,55 �

� 2009 on average c. 
13�

� Analysts forecast c. 
40� in the medium 
term and close to 80�
by 2020

� Spot price as of Dec 
11th: 14,55 �

� 2009 on average c. 
13�

� Analysts forecast c. 
40� in the medium 
term and close to 80�
by 2020
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Different financial instruments allow airlines to s ecure certificates

Available financial instruments

� Certificate price as traded on the exchange

� Easy trade as no contracts or specific rights involved

SpotSpotSpot

� Forward: agreement between two parties to buy or sell a certificate at a certain future time for 
a certain price agreed today

� Allow to secure future volumes at today’s prices

� Future: exchange traded forward

� Usually more expensive than spot prices

Forwards / 
Futures
Forwards / Forwards / 

FuturesFutures

� Put and call options

� Option: right to sell (put) or buy (call) a 
certificate at a future point in time

� Effective mix of these two instruments can
limit prices of certificates

OptionsOptionsOptions A
llo

w
an

ce
 p

ric
e

time
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ETS faces airlines with the necessity to reduce cos ts of 
compliance

“Cheapest 
credits first”
approach

Potential of the 
CER import 

quota

Monetize 
already owned 
CO2 certificates

Prerequisites: Include CO2 emissions 
forecast in regular forecasting 

process

Accurate actual CO2 emission 
data (updated regularly in short 

intervals)

(Realistic) forecasts of carbon 
emissions until the end of the 

trading period

Actions taken into consideration
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A regularly updated CO 2 emissions forecast is the basis for all 
trading activities 

Necessary elements for CO 2 emissions forecast

Business
Plan

Business
Plan

CO2 
emissions
forecast

CO2 
emissions
forecast

� Fleet planning

� Flight schedule

� Flight times / distances

� Most up to date fuel 
consumption per a/c

� Load factors

� Fuel types

� Historic fuel consumption

� Regular updates important in 
order to follow required amount of 
certificates

� Specific carbon trading desk 
needed

� Connection to carbon accounts 

� Market access

� Trading and compliance book

� Regulatory basis for trading

Trading issues

Airlines with existing trading
departments for fuel hedging issues
might perform emissions trading on 

their own. Others can use
intermediaries
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CO2 reductions and cost savings go hand in hand with Op erational 
Excellence and Technical Innovation 

� Flight Planning &  
Preparation

� Advanced IT 
tools for route 
calculations

� Route selection 
(time vs. cost 
vs. fuel)

� Extra fuel 
calculations

� Establishment of a 
corporate Fuel 
Management

� Ground Handling 
procedures

� Usage of APU 
vs. GPU

� Turn-around 
processes

� Cost Index

� Weight Reduction

� Paperless 
cockpit

� Flight procedures

� Idle power 
descends

� Reduced take-
off thrust

� Flap setting

� Tankering / fuel uplift

� Taxi – procedures

� Briefing & 
communication

� Flight level selection

� Fuel Performance 
Monitoring

� Maintenance Actions

� Engine wash

� Cost monitoring

� Fuel database

� Planning & budgeting

� Controlling

� Fuel supply 
management

� Purchasing & 
contracting

� Interface 
communication

Pre – FlightPre Pre –– FlightFlight In – FlightIn In –– FlightFlight Post – FlightPost Post –– FlightFlight

� Engines efficiency

� Advanced propulsion 
concepts

� Unducted fans

� Geared fans

� Clean fuels

� Bio-fuel

� Aerodynamic 
improvements

� A/c skin

� Winglets

� Riblets

� A/c insulation to 
reduce water 
accumulation 

Technical 
Innovation

Technical Technical 
InnovationInnovation

Operational Operational ExcellenceExcellence
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Lufthansa Consulting recommends to include future e missions 
cost into the fleet planning strategy

Review Fleet Strategy

Illustrative table: Total airline operating expense s 
with and without cost of emission allowances 1

2008 2012

Note 1: Lufthansa Consulting Analysis

� Include future emissions cost in fleet 
planning process 

� Perform 5 – 10 years business case to 
compare fleet performance and cost

� Include CO2-emissions cost of different 
aircraft types and ages in business 
case

� Evaluate trade-off between higher 
emission cost for an old fleet and 
higher ownership cost for new fleet

� Conduct route profitability analysis 
including costs for emission 
allowances and use more efficient a/c 
on European routes

� Develop a/c ranking based on fuel 
consumptionFuel

Fuel + 
CO2

0%

20%

40%

60%

80%

100%

120%

140%

Fuel

Fuel 
plus 
CO2

� Airlines should offset emissions cost through 
more efficient fleets 

� In 2012 emissions costs will represent approx. 
1.6% of total operating costs for mainline carriers 
and 3.6% for low cost carriers
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In order to keep track of the risks related with op en certificate 
positions, a risk management system should be imple mented 

Elements of effective Risk Management

� Regular update of certificate demand 
forecast (CO2 emissions)

� Identify and quantify risks of the open 
positions (VaR, sensitivity analysis, ...)

� Define allowance procurement strategy and 
process

� Time horizons for the procurement

� Financial instruments to be used

� Composition of the certificates

� Define procurement plan

� Perform the procurement and regularly 
submit status reports with balance against 
updated forecast

� Timing

� Borrowing / banking: using the 
allocation rules to borrow certificates 
for the next year to fulfill the obligation 
of last year

� Financial instruments

� Forwards / futures

� Options

� Swaps: OTS swaps for EUAs and 
CERs can be traded

� Composition of certificates

� Secondaries: buying CERs which are 
already issued by the UNFCCC

� Fund participation

� CDM / JI (primaries): lowest priced 
certificates with higher risk associated
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Although having a limited role to play in EU ETS by  definition, CAAs can 
support aircraft operators by being aware of EU ETS  regulation

� No defined role within EU ETS regulation,

� However:

� CAAs will be involved, when EU ETS requires changes in operating manuals of aircraft operators

� CAAs can verify that all known aircraft operators in their respective countries are aware of their 
obligations relating to EU ETS

� In case needed, CAA’s can relay their knowledge about EU ETS and support in applying for late 
submittal of monitoring plans with relevant Member States
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Thank you for your attention.

Frédéric Depeille
Consultant

Lufthansa Consulting GmbH
Von-Gablenz-Str. 2 – 6
50679 Cologne
Germany

Tel.: +49 (0)221 826-20834
Mob.: +49 (0)151 589 40 589

Fax: +49 (0)221 826-20830

e-mail: frederic.depeille@lhconsulting.com

www.lhconsulting.com


