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1 INTRODUCTION

1.1 Background of the topic

The concept of the Emissions Trading Scheme (EBSpased on the measurement,
reporting and finally the reduction of GE@emissions. It has been applied to the stationary
trade since 2005 and is currently being extenddélde@viation industry as well.

This means starting from 2010 all air traffic witw exceptions operating within, from or
to the European emissions trading zone, is requicednonitor the release of GO
emissions. In 2012 the caps (definition: a limiggdount of greenhouse gases that can be
legally emitted by a company or country) on theidas$ this year’s emissions reports will
become effective

The actual trade works so that a restrictive berachnis assigned to all airlines which
derives from the amount of GQhey will release this year. In the beginning @ bi
percentage of emission rights is freely allocatedairlines by the respective local
competent authority. Airlines exceeding the amaifriteely allocated emission rights with
their emission must buy additional certificatesnirthe stationary trade. Otherwise there
are penalties for not buying extra emission rightsose carriers with emissions below the
benchmark-value may sell unused certificates andcéieobtain a profit (of course
depending on the certificate price).

The incentive lies not only in the motivation noteéxceed the caps (a maximum limit of
CO; -emissions) and therefore not to buy extra emissi@hts, but also in the potential to
be gained profits from selling emissions certifgsatA more detailed description of the
mechanisms follows in chapter 2.

As it concerns the entire European airline indysting study has a high significance as
representing an economic statement primarily fer dirlines themselves and secondarily

their customers.

! http://en.wikipedia.org/wiki/Emission_cap
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This paper is of exploratory and descriptive nagtdherefore it aims at giving airlines
information about likely changes, so they can uséoidevelop responsive strategic
adjustments. Reliability is ensured by interviewipgofessionals of different airlines,

institutes and researchers.

1.1.1 Motivation

The author chose this thesis topic according teersé\criteria. At first, regarding her
interest in the economic courses at Arcada. Segprdé selection was based on the
compliance with Arcada’s thesis writing guidelin€ébirdly, the idea derived from a former
30 pages essay produced in the English 2, Acadéfmimng course, with the title: “Global
warming and its effect on different industries”.eShas been interested in environmental
issues for a long time. Last but not least, asaggolawareness is constantly growing, the

author expects environmental issues to play a bifygere role in business.

As this topic was far too broad at the beginnintgg svas advised to concentrate on a
smaller area and found patrticular interest in tinkna industry, because it has not been
researched extensively yet in terms of environnmiesgaes. After considering the access to
information, company confidentiality and level affidulty, she decided to concentrate on

the impact environmental regulations are likelyr&we for the airline industry in general.

As it is very difficult to numerically determinedtreal impact cost drivers are having on
airlines” cost indices also considering confiddiyiathe student regards it as a more
beneficial and clearer goal to explore how the gandrivers behind business decision
making. Also, there are so many interrelations leetwcost and external factors that it is
rather complicated to see through direct and ictlirdluences.

The coming emissions trading regulations actuakyive from the fuel problem of
pollution and airlines are likely to have higherstin case they have to obtain more
emission certificates (the right to emit greenhageses) and caps are lowered each. year
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1.2 Research problem, question and limitations

1.2.1 Research problem

Emissions trading for airlines can present a varagtchallenges that also depend on the
individual business model. It is generally knowsattkthe airline business is a very cost-
intensive industry with a high degree of competiti®rofits are relatively low and most
airlines operate at frequent losses.

Therefore this study wants to surround the probleidealing with the higher costs
deriving from emissions. The author intends to feggaut some factors airlines can modify
or adjust in their particular business model ineortb survive on this difficult market and
how their market position may be affected. In otwerds, what general measures can be
taken in order to generate at least enough priofilseak-even.

Also, knowledge about how much freedom these réiguis give airlines to do so is to be
established, as the directives claim to be ecomaliyiteasible. Finally, this will also imply

some likely consequences for the end consumer.

1.2.2 Research question

The research question will be answered by usingcaoeconomic perspective of several
airlines to indicate industrial developments withite new context of emission trading
regulations (the EU Directive of emissions tradfog the aviation sector, P. | 140/86).
This will be complemented by an objective poinvigw and background knowledge given
by researchers of institutions. Persons to bevi@ered are presented in table 2.

The correspondences can be found in the appenditedranslation into English. Due to
confidentiality and based on of ethical reasons,rthme of the airlines and contact persons
will not be mentioned, but is expressed by synonyms

The main research guestion is:

What influences can emissions trading exert on different business areas and airline

types?

2 http://eur-lex.europa.eu/LexUriServ/LexUriServ.da20J:L:2009:140:0063:0087:en:PDF
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The research question will be answered by using different interview guides: one for
airlines and another for researchers, who have Healing with the research of this topic
as well. The airline interview questions derive nfrditerature that concerns airline
economics and emissions trading, whereas someeajubstions for institutes derive from
previous research findings. The background of thetseview questions will be explained
in the theory chapter 2.

1.2.3 Research limitations

Issues to be excluded are technical properties asdfficiency and fuel consumptions by
aircraft type, air freight and the Kyoto Protodogm which the regulations derive, will not
be examined in detail, as it is very broad and eamall industries. Also numerical analysis
will be left out for reasons of confidentiality fliculty and excess of this project.

1.3 Brief description of the further content

In the first section, the author has describedgéeeral background of the chosen research
topic. This was followed by the motivation of whiyig specific issue was selected and
purpose of the study. The second chapter will foonsa review of the most relevant
literature in order to determine the most recemdifigs and to reveal research gaps.

It will also establish the context; in other wottetscientific framework, into which this
paper will be embedded, by developing interview sjoas from existing theories and
findings. In the third chapter, the author is gotogdescribe her own primary research in
terms of method, sample definition, planning anespnt the persons interviewed in a table.
Two different kinds of interview guides will be mtuced as well.

The fourth chapter will analyze the key findings linysiness area. Then the results of this
thesis will be interpreted, visualized in tablesd aaso set in relation to the previous
findings of other research projects.

Finally, the last chapter will summarize the authoresearch findings, show possible

solutions to the research problem and suggesirggrbints for further research.
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2 THEORETICAL BACKGROUND

2.1 Most relevant literature

At first, the author would like to elaborate on theailability of the secondary research
sources. As there are very few persons in Finlatigedy following the airline industry, the
student decided to expand her search for otheargsdo her home country Germany,
where institutions have been more extensively rebgzg the impact of coming
regulations.

The writer will present the previous research aerdture sources according to their
relevance in terms of relation to this paper’s dbje. The most important research papers
have conducted by Scheelhase et al. (2009a,b) emdifer (2009). The economic theories
were taken from more general books about the airindlustry and airline management,
such as Shaw (2007) as well as Kleymann and S¢#aefix).

2.2 International agreements

2.2.1 Summary of the Kyoto Protocol contents

As the basic regulation of greenhouse gas redutéagets, the main issues of the Kyoto
Protocol are summarized by the autHor.

Since several climate reports by the IPCC (Inteegomental Panel on Climate change)
have revealed that global warming is caused byraptigenically induced greenhouse gas
emissions, the UNFCCC (United Nations Frameworkveation on Climate Change) has
been debating about measures how the negative qursees of climate change could be
possibly moderated. In terms of determination ofeghouse gas release and climate
change effects, the IPCC has set up different sweEngiving estimations of how the
amount of reduction is likely to reduce climaticaolges. Based on these results, the IPCC
has negotiated and agreed upon the Kyoto Protatdll8 December 1997. The protocol
states the following binding liabilities for the Ited Nations, which are to be directly

applied by every member state:

? http://www.atmosphere.mpg.de/enid/3__Wie_Klimawelnderhindern_/-_Kyoto_Protokoll_2av.html
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Reduction of the greenhouse gases: carbon dioXxid®)( methane (Ckj, di-nitrogen
oxide (NO), partly halogen containing substances (H-FKW/HF(Merforated hydro-
carbons (FKW/PFCs) and sulphur hexa-fluoridesSF

In general, greenhouse gas emissions shall beedduc5.2 per cent on average between
2008 and 2012, so that they reach a level belov@d.1B8cusing on the European Union, a
reduction total of 8 per cent is the target, butdach member country there are slightly
different target numbers according to their ecorostage

(Russia, Ukraine and New Zealand shall stay aethissions level of 1990, whereas only
Iceland, Australia and Norway are allowed to insee¢heir levels of 10, 8 and 1 per cent

respectively).

Other measures the Kyoto Protocol offers:

International emissions trading: trade of emission rights between governments and
emission sources within industrialized countries.

Joint implementation of regulations: inter-supportive financing, in forms of fundingdan
investments, for greenhouse gas reduction in atieenber states.

The clean development mechanism: Financial support of emissions reduction measires
other countries without regulations in order toegian industrialized member state the
opportunity to obtain emissions credits (the rightemit more than intended) (UNFCCC

website).

After extensive negotiation within the EuropeanliBarent and Council, on ¥30ctober
2003, a law regarding the trade with greenhouseegassion certificates was passed.,CO
emissions are to be constantly reduced within tlaenéwork of cost and ecological
efficiency, so that the targets of these regulatiare realistic and feasible to fulfill for
airlines.

Starting from 2012, the airline industry will albe included into the general targets set by
the Kyoto Protocol in forms on emissions tradingl aeduction. Although, compared to
other industries, air traffic has accounted for acmsmaller amount of total greenhouse

gas release; it must be nevertheless included esttbng growth of emissions is very
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concerning. The airline industry represents thetrsmmificant source for fastest growing
CO;, -emissions.

During the last decade, airlines have increasirgjijered the focus of environmental
studies as air travel has been growing signifigarstb that aircraft emissions have rated a
growth of about 87 per cent between 1990 and 200&. content of the coming EU
directives for airlines will be described later én.

2.2.2 Key points of EU directive of the Emissions Trading Scheme compiled
by the student (Official Journal of the European Union (2009),
DIRECTIVE 2009/29/EC OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL)

Contents of the EU directive of the European Emissions Trading Scheme (EU-ETYS)
applied to theairlineindustry from 2012.
This central document states the following direzsiv

Key points:

= Magnitude: the inclusion of all flights independeitorigin travelling from or to
European airports and within European airspaceegksding the non-compliance
of many countries neither in with the Kyoto Protibsmbjectives, nor with other
environmental protective measures.

» The decision of all airlines operating in this @gito be obliged to fulfill the
regulations is defended by the European Union wite consistency of fair
competition within the airline industry.

= Airlines are required to possess and purchase Emigading rights.

= The general maximum aircraft weight to require \alaces was determined to be
5700 kg.

» Starting from 2010, aircraft operators must follthe amount of emissions released
and also submit these as reports. In 2012 an Upperfor release of greenhouse

gases will become effective.

* UNFCCC (United Nations Framework Convention om@tie Change), Kyoto Protocol [internet]
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Exclusions:

Exclusion of flight activities under visual, the joaty of rescue flight and
belonging to the public service sector within pbkegal regions or routes with a

lower seat capacity than 30,000 per year.

The “de minimis” clause excludes the following figypes:

Commercial air transportation with less than 24ghts within 4-months periods for
a maximum three sequenced periods

Flights with lower emissions than 10,000 tons pesary

The “de minimis” clause intends to discard aircrafterators from developing
countries, characterized by a low amount and flggtuence.

97 per cent of the historically recorded amourgmissions shall be transferred into
rights in the first year of application in 2012.2013, it will then be lowered to 95
per cent. To do so, the average values from theftame between 2004- 2006 will
establish the base for airline participation in tfeding scheme. Nevertheless, the
percentage value can be subject to modification.

15 % of certificates are subject to be auctionéer af* January 2013.

This amount will be free of cost, but it will dease to 95 per cent in 2013.

Points regarding the trade of certificates:

The income deriving from auctioned certificates tardoe used by the European member

states to invest into improvements regarding greesé gas reduction and therefore to

oppose global warminy.

® Official Journal of the European Union (2009), DIRBVE 2009/29/EC OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL of 23 April 2009 [irgrnet]
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The allocation of free allowances and principlegwiissions trading are well summarized

in the following graphics and aim to support theyaous explanations:

Distribution of free allowances & auctioning Under. EU ETS

400 +

Emission projections (Intra-
EU + Arriving/Departing)

15% of the cap

to be auctioned

3% Special reserve

300 4
Int’'l credits
o c Remainder to be
I P distributed for
UZUO i Auctioned allowances aviation free based on
g SIpEOINED activity data
(tonne-kilometres)
in 2010
100 Free Allowances '
Free allowances
for entire 2012-
7 2020 period
2012 2013 2014 2015 2016 2017 2018 2019 2020
icF SH& i

Figure 1: Distribution of free allowances and austing
(Treitel, David 21.11.2009, .pdf file p. 5 [inteth&

® http://www.sh-e.com/presentations/treitel _11-1800®
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Emissions Trading Principles: Cap-and-Trade.Scheme

1. An authority sets a limit on the amount

Reeva'uation Cap of a pellutant that can be emitted

6. The cap can be
reassessed and

reset if needed Allowance

Allocation

2. Emitters are issued, or
buy at auction, emission
permits representing the

right to emit a specific

pollutant amount

Verification
& Enforcement

5. Reported emissions are
verified by a third
independent party and
permits are surrendered.

* Failure to surrender sufficient
number of allowances leads to a
financial penalty (€1004C02 +
missing allowances in EU ETS)

’ Trade

3. ETS operators exceeding
individual allowed emissions
targets can buy allowances

4. At the end of the compliance period, from 'greener’ ones

ETS operators measure and report Measul’ing
their emissions, and surrender an =
equivalent number of permits. & Reportlng

[CF SHAE 3

et b ey

Figure 2: Emissions trading principles: Cap-and-@ieaScheme
(Treitel, David 21.11.2009.pdf file p. 3 [internet]}

" http://www.sh-e.com/presentations/treitel _11-1809
10
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2.3 Findings in previous research

2.3.1 Costincreases

When discussing cost increases of airlines, onadasentions the raise in ticket fares as
well. In the near future, costs will rise more esd by the ability of European carriers to
pass through emission allowances. This is suppdiethe findings of Scheelhase et al.

(20094, p. 22) and also explained more in detail:

“If airlines will be able to pass through only thequisition of allowances to be
purchased in addition to the free allocation, weent an average cost increase per
ticket in order of 0.88 € to 1.40 € for a flight 300 km, operated by an EU-based
network carrier. If the full cost of all allowanceseeded for such a flight can be
passed through, the ticket price increases by up1cE. The cost increase for long-
haul trips can be substantial, if the complete tispsubject to the EU-ETS and
acquisition as well as opportunity cost will be ped on to the passenger. The price
of a return ticket from Frankfurt to Singapore witbn-stop flights of Lufthansa or
Singapore airlines could increase by up to 85 €ase of a full pass through and
an assumed allowance price of 40 €. However, ifr&@s with a stop-over in

Dubai is selected for the same journey, the casease may be less than 35 €.

It can be expected that demand decreases, becaicss pecome less attractive to
customers, also depending upon the degree of peistivity within the particular
customer segment.

Another research objective here is to figure ouaitndctions an airline can take to respond
to this negative development and attract custoahespite of higher prices.

The next issue also derives from the theoreticekdpaund of the cost reduction measures.
In addition to cost reduction, low-cost carrieseaftapply extra fees for services, such as
seat reservation, no free food and beverages ardehfor using the rest room.

As we can see from cost leaders like Ryanair, npasgengers accept these terms and extra
charges. For that reason it is useful to know, drenregular airlines would adapt this

system as well.

11
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2.3.2 Flight frequency and network structure

Schleifer gives the example of a shortening of 8i@0t routes in 2005, which lead airlines
to savings of 1.2 billion US-dollarS.

Another well compatible factor to network restruetg is lowering flight frequency. For
many smaller airlines it is possible to fly onlyfew times per week certain long-haul
routes. They can save costs and also limit thesgecimaking freedom of customers, but
leaving them less choice. This also depends onptbduct range of their competitors,
because they can only reduce costs by this meaduemmpetitors do not offer a
significantly greater number of flights on a cemtapute and do not charge much higher

prices.

2.3.3 Alternative fuels

An important sub-topic is also the evaluation &f tlevelopment of alternative fuels, as it is
generally known that fuel consumption is directblated to the amount of emissions

released:

“One thing to do is to save fuel, because, @&issions directly depend upon fuel

consumption and are measured by it.

Furthermore, the IATA targets a carbon-neutral dlofwvom 2020 on in their four-pillar
strategy for the aviation industry. The pillars s@h of technology, operations,
infrastructure and economic measures. Bio-fuelsrizglto the technological area and are
estimated to have a GOreduction potential of 80 per cent. Especiallynpiging are bio-

fuel of the second generation processed from ajgaepha and camelina bio-mas5.

8 LH (2006a), p.13
® Interview with Assistant Manager of Flight Opesoais of Airline B, Date: 26. Jan. 2010, Appendiqes6
19 http://www.iata.org/SiteCollectionDocuments/Docurtslobal_Approach_Reducing_Emissions_251109
web.pdf
12
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2.3.4 Ecologic marketing

As Schleifer explains, customer behavior comesonbt from circumstances, but also from
the willingness to accept higher ticket fares irdesr to protect the environment.
Furthermore, this kind of marketing is supposedativact and change the customer’s
opinion and attitude towards a comparably cheapedyzct. With great certainty, it will
come to higher pricing of ticket fares in the nkdure; as airlines need to compensate for
the costs of C®-reduction an airline could enhance its producuealif it manages to
communicate its intentions with credibility to @astomers.

The carrier could then gain a “First Mover” positicand determine environmental
protection as one of their core resources in tesfmisusiness strategy, differentiation and
Unique Selling Proposition (Schleifer 2009, pp.8D-

Based on this result, if we want to determine wile#tological marketing is a good means
of differentiation, airline managers” opinions areeded, so the author has included a

question about this topic into the primary resegaft.

2.3.5 Trade incentive

When reading about the incentive mechanisms ofsams trading, it is necessary to ask,
if the potential profit from selling unused emissicertificates represents enough
encouragement for airlines to fully cooperate féineéy demand other incentives as well.
The section about dynamic incentive effect dessrithe theoretical mechanisms through
the cost load by acquiring certificates and theeptl profit through selling unused
allowances, airlines are supposed to be motivatedlgvelop new ways of emission
reduction. These two trade mechanisms outline ipesiand negative consequences
involved in emissions trading.

The greatest benefit is assumed to be the tran$fiemowledge between the state and the
market, which shall also implement an importantib&sr further research. Nevertheless,
the effect of encouragement also greatly dependeepaxternalities an airline operates in.
Factors within the external environment are theeptevel of certificates, market liquidity

and safety to undertake investments.

13
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To keep an attractive price level of emission Giedies, a continuous intensification and
economic growth are necessary. Otherwise the ineewould diminish (Schleifer 2009, p.
24).

In case of airlines opposing the emissions tradogeme for reasons of substantial
competitive disadvantages on the market, it israsttng to gather opinions about the
penalties involved and the moral aspect of publighihe names of airlines, which are not
reducing their C@-emissions (Schleifer 2009, p. 37).

2.3.6 Comparison of alliance member and independent carrier

Nowadays there are many carriers focusing on lost. déor this study only on a few
general cost reduction measures in the followingjrimss areas are taken up such as: ticket
fares, cost structures, potential extra fees, tesluof flight frequency and restructuring of
flight network (Shaw, 2007, pp.93- 100).

On the contrary, according to Kleymann and Ser@liignce members may gain potential

benefits deriving from their members” cooperatemillustrated in this table:

Alliance Activity

Task Route network Joint bargaining
sharing rationalization

Cost item

Marketing * *

Passenger service *

Aircraft crew *

Engineering overheads *

Direct engineering * *

Station and ground * * *

* = there is significant, realistic cost reductipotential

Source: Managing Strategic Airline Alliances, 2004*

Table 1: Cost reduction potential through alliances
(Kleymann, B. and Serist6, H., 2004, p. 138)
14
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Taking the great cost reduction potential of altesi due to their great bargaining power in
the fields of direct engineering, one would suppibed they have a bigger opportunity to

buy or lease new aircraft types with less G@®missions, compared to independent and
low-cost airlines.

Built on that, the author wants to examine possiteer airline characteristics, which are

regarded as useful by airline managers when dealitig cost increase by emissions

trading and restrictions. One of the main diffeenbetween operating within an alliance,

of course there are various degrees of coopera#iod;being an independent airline, is

flexibility.

Alliance members may have a longer time of respdogerds (un)expected changes;

therefore it will be interesting to see whetherxithdity will be mentioned by the

interviewees.
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2.4 Summary of previous research

Schleifer (2009, pp. 95-99) summarizes the resefandngs in chapter 7 of her book by
giving a synthesis and prospects of results. Sewries and aircraft operators were
asked to give statements about the inclusion oEtlmepean aviation industry into the €0

-emissions trading scheme. She states that:

"...the resonance towards interview questions waakwehich leads to the
conclusion that there is only a low level of awass for the explosive nature of the
topic within the aviation industry right now. Althgh all firms emphasize in
various publications that they are aware of the essity for a sustainable
utilization of resources, nevertheless, it is difft to see concrete efforts, which

surpass economic motive$"

In addition, the research figured that in the long; development of more environmentally

friendly products is unavoidable.

“Soon the costs of not acting will immensely risd balance out the alleged losses in

growth” *°

For that reason Schleifer regards climate protactie a catalyst for structural changes
within the industry towards a future-oriented eaoyo

Eventually, she also mentions that not only thgeisa within the aviation industry, but also
the political bodies, who create regulations ankendecisions, should also be involved

into the actual arrangement of emissions trading .

Scheelhase et al. (2009a, pp. 23-24) have drawnnf@in conclusions deriving from the
use of DLR (Deutsches Luft- und Raumfahrt Zentring.: German Aerospace Center)

simulation software, of which the author selects,twhich are significant for this study.

1 Schleifer (2009), p. 95
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The result of their simulation was that airlinedllave to acquire CO-certificates for
about 40 per cent of their emissions. Almost allirees are going to need to purchase
additional emission allowances starting from 200y carriers entirely dealing with
cargo on long-haul operations will be able to sialpw the emission cap.

Referring to the costs, the estimated price penfddO; lies between 25€ and 40 €, which
IS going to cause the aviation industry costs & tb. 2.9 billion € only in 2012. The
researchers regard the emission reduction poterittak industry as rather low.

A point of great interest is also the finding obig competitive disadvantage of European

carriers with regard to the new regulations. Theadel revealed that:

“...the percentage of free allocation of allowancesnpared to allowances needed
for EU-carriers will remain far below the correspding level of non-EU carriers.
This is because the former operate their feedewvost with relatively high specific
emissions under the ETS, while the latter operatly oelatively more efficient
long-haul flights to and from Europe. This impli@ssystematic disadvantage for

European network operators

This result is confirmed by a more detailed analydgiScheelhase et al. (2009b, p.24), but
they also add other research findings, such asaismption that the incentives of
emissions trading could encourage European camaeoptimize their network structures.
By substituting hub connections more often by diteng-haul flights, they could increase
efficiency. Nevertheless, currently the expecteadri price levels for allowances and the
benefits of hub-and-spoke networks still outweig tosts of the ETS.

Scheelhase et al. suggest as solution for the ditimpedisadvantage the introduction of
separate benchmarks for different routes, althdugiould make the EU directive more

complicated.

12 Steigenberger (2005) p. 2
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2.5 Research gaps

Discussing Schleifer’s results, the author wantfigimre out how high the awareness of
emissions trading within airlines really is, howghihe influence of ETS on structural

changes is and how big the incentive to reducesams eventually is within airlines.

Regarding the other research paper by Scheelh&tmefer, Grimme and Maertens
(2009), the writer would like to emphasize thatytheve given good estimations and
forecast of likely future ticket prices. Additiohgl they have also figured out the
relationship between price level increase of tidkets and the degree of full or partial cost
pass through.

As we can see, they have applied quantitative resea forms of a software programme to
calculate their results. The author regards hezaret as a valuable supplement to their
quantitative approach. This study attempts not @aolgather statements of professionals
within the industry of how ticket prices and castistures are likely to be affected, but also
of how airlines can prepare on tactical and strat&yels for the coming changes. This
additional information will present generally amalble and possible solutions to the
research problem. The common point is that aliregsd facing the same restrictions, but
here the aim is to examine differences in opiniang approaches from which the problem
can be analyzed. Also the practical aspect is eatgimportance here, because the targets
require a certain COreduction potential in order to be fulfilled imggtice, but it remains

to be seen how big the actual effect on emissiedsation will be in practice.

3 QUALITATIVE EXPLORATORY APPROACH

3.1 Qualitative research

The interview guides are used during qualitatiterwviews. There are two different sets of
guestions, because airlines are supposed to bEiteopinions about the economical side,
whereas governmental bodies and researchers shalidp a good theoretical and
macroeconomic background. In the following parabraihe author explains why this

method is particularly suitable for her thesis.
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A survey would not be so useful, because the customr airline passengers do not have
the knowledge needed to find an answer. They aerait directly involved, because they
do not usually see significant differences betwaglines. The author supposes that to
leisure travelers, the price is most important aiidlimit the research to this segment.

A focus group would be also not suitable as théestutargets certain airline businesses
and may need confidential information.

The members of a chosen focus group may not bengvilb discuss these issues, because
participant may be reluctant to openly express thyginion and may prefer to discuss more
sensitive matters in person. When undertaking fagosp interview a location is needed
where all participants are gathered together. iEh®wever, not possible for this study, as
the participants are located in great distancem feach other and lack the time and

resources to meet at a pre-defined point.

Qualitative research is especially useful for isswhere the location of knowledge is
unclear and cannot be found from other sourcesgxXqperts or professionals. Secondly, it is
often used to describe complex topics and produmsause there are many factors
influencing them and results depend upon diffespr@umstances. Thirdly, there is often
no obvious answer, but a complex answer, which @aanly or not at all be answered by
quantitative research or evaluation (e.g. scaliag. 1

This thesis requires a deep economic understaratidgspecific knowledge, because it is
targeted to assess macroeconomic developmentslbasmactical and strategic options,
which are supposed to be determined by interviewirmdessionals. It is a complex issue
and due to confidentiality reasons and informa#iocess supposed to be kept general.
The general approach is especially here very usb&dause it is a global phenomenon,
which will be applied to many airlines. In other nas, all airlines will have to face the
research problem.

Probably there are no clear or definite answergheocauthor intends to use open-ended
questions to determine the magnitude of the problem

Of the methods introduced, the author chooses thaditgtive method with focus on
explorative research, for the reason that she ¢éxpeget a generally applicable knowledge
to answer the problem.
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Afterwards she will summarize the key statementsl @onnect them to realistic
background circumstances based on theories tolbeéaproof the validity of her findings.

3.2 Expertinterviews

The researcher wants to use qualitative interviaend select persons of different fields
within an airline and from research facilities tet @ more realistic picture and a greater
variety of views. Her sample includes about 8 pessaf different backgrounds.

Five persons are airline managers, one interviedengs to a research team and two
other persons are members of governmental bodies.

If they say roughly the same, she assumes her satodbe big enough and she cannot
gather better knowledge by interviewing more peo@lentrary, if there are differences or
disagreements, the respective areas will be suggjeéstthe section for areas for further
research and can hence be examined further by mkearchers. Then it will be easier to
target exact problems and find possible solutions.

The writer is limited to four airlines, so thereassuitable amount of data to compare their
differences and similarities. She expects her tegalcontain the same basic theories, but
the strategic approaches, opinions or attitudes lmeajifferent.

The author will exclude quantitative data, becaasenentioned earlier, it is very difficult
to measure interrelationships, not to mentionuatés, numerically as a single researcher

and within a limited amount of time.

The use of relevant theories and background knayelad essential to validate research
results. Then she would expect to obtain a betbalityato back up and justify her
conclusion. Furthermore, she will visualize the kagtors, advantages and disadvantages,

as well as similarities and differences in the end.
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3.2.1 Description of the primary research

As mentioned above, the airline industry is noegkensively researched in Finland, as in
Germany. Firstly, due to Finland’s peripheral lamatvithin Europe and secondly, because
of the small industry size. Finland has only ongamal carrier: Finnair, whereas most the
other operating airlines only have service pointha Helsinki-Vantaa airport.

The most difficult part in the planning stage haser to actually obtain interview
confirmations with companies and researchers.

There were many rejections, but after a couple ofhtims the author has received enough
confirmations for personal or e-mail interviews. airline was interviewed in Finland,
whereas the others are of German origin.

Her supervisor helped her to increase the likelhobgetting interview by generalizing the
topic and therefore reducing the risk to get rgdctNo confidential or sensitive
information was required, but the interviewees warpposed to talk about general aspects
and they were not expected to focus much on tloanpany related information.

The primary research required good planning ané tilmanagement, as it was necessary to
travel through Germany between several differemciwithin only three days:

26.01.10: Morning Hamburg-> Bremen, afternoon: Bearr Cologne

27.01.10: Afternoon: Cologne-> Berlin

28.01.10: Afternoon: Berlin-> Hamburg -> Kiel

Now, the author summarizes the steps of condudigrgresearch also to support other
researcher’s project planning:
— Developing suitable interview guides: max. 10 ordifestions, simple and clear,

not too specific, including general topics.

Before the I nterview
» First contact by e-mail
* In e-mail: introducing the topic, stating the puspmf the study, interview request,
stating the timeframe; good if the company can alse an advantage If request
accepted: send interview questions at least 2 wieekdvance
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Agree on date, time, duration and place

Plan the travel arrangements: transportation, hatdl how to get to the interview
location (leaving enough reserve time in case dhyde and when switching
transportation)

Advisable being in the city one evening beforeititerview

During the I nterview

Take your passport with you (some institutions meguire identification)

Have an extra copy of the questions with you (iseche participant forgot)

Take a voice recorder (test in advance!) and notd lvith you

Ask if voice-recording is accepted

Don’t influence their answers by asking about watesl issues or directing them
into a certain response

Don’t distract them in any way (e.g. by being nes)o

Keep eye contact, show your interest and listehé¢m

Only explain the questions if something is unclteahem

After the Interview

Write the transcripts

Send the transcript to the respective interviewed ask for explanation if
something is unclear from your side

Give them a chance to confirm or change their arswe

If they change something, adapt them and correctrémscript

If they don’t reply, keep the transcript as it is

Send a copy of your thesis, if the interviewee essi it
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3.3 Linkage between theories and interview questions

From the theoretical background introduced in secf.3, the author has developed two
different interview guides: one for airlines andotirer one for institutes and researchers

dealing with the topic.

Theinterview guide for airlines:

1. What major developments can be expected for thi@eindustry when emissions
trading will be introduced?

2. How can airlines prepare for the coming emissiaditrg scheme?

3. What kinds of different options (short-term anddeterm) are available to adapt to
the coming changes?

4. Which of these options would be realistic and why?

5. How are ticket fares and cost structure going toirffleienced (by higher costs
through taxes and purchase of emission certifigates

6. Do you think there will be more extra fees in tb&ufe due to ecological reasons?
What type of fees could that be?

7. Do you think airlines are likely to reduce theigHt frequency and restructure their
flight network due to the new regulations?

8. How do you see the general development and uskeohative fuels?

9. Do you regard ecologic marketingoimmunicating environmental protection as a
core resource to customers/ the environmeast a good way of differentiation to
gain customer attraction/ loyalty in the future?

10.Do you think there are differences in the capaediof alliance members and low
cost airlines to reduce emission? If yes, whatdohese differences be?

11.Regarding trade of emissions certificates: Do ybinkt the profit from selling
unused certificates is a strong incentive for @d to reduce their own emissions?
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Theinterview guide for researchers and institutes:

1.

2.

Do you regard a global emission trading schemeoasibple?
How have you been following and preparing for emniss trading?

What macroeconomic developments do you expectimtmation industry when
emissions trading will be introduced?
How much CQ -reduction potential do you see in the aviatictustry?

Do you think more flexible regulations could leadat higher compliance of airlines
with the emissions trading scheme?

Are there any federal initiatives that supportiag$ to set up and improve their
emissions monitoring systems?

Are there financial resources that make it easwogr dirlines to acquire more
environmentally friendly technologies?

How do you see the development and potential efradtive fuels to be used on a
large scale in passenger aviation?

When do you think alternative fuels will be at dfoadable price for airlines and
ready for mass production?

10.Do you think the prohibition of emission intensiiecrafts would make sense?

11.What can be done about the disadvantages Euromearrs are going to have,

because of the emissions trading scheme?
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3.4 Description of airlines and institutions

3.4.1 Airlines interviewed

Airline A was founded in 1988 and had operated fmtgnas a domestic carrier in Finland.

In 1998 it became a fully-owned subsidiary of thea®linavian Airlines group and one

year later they established hubs in Copenhagenk&sém and Oslo.

The number of routes has increased rapidly in 20@%y domestic routes are added and
during the following years a big expansion withiar&pe took place. Also in 2009, 5 new

routes were introduced.

The main markets of the airline are Finland andtiNon Europe and its target customer
segments are in European business and leisurderswve

Airline A’s hubs are located in Stockholm, Oslo &apenhagen, from where they provide
connections the USA and the Far East.

The average age of airline A’s fleet is with 10eang rather low, what makes it to one of
the youngest in Europe operating 13 aircrafts. Agiog to figures from 2008, the number

of passengers transported per annum is 1.6 méinehthey have 66 daily flights serving 24

destinations. The turnover amounted for 210 milkamos

For this study, the director of network planningdaevenue management; and the vice

president of operations were interviewed.

Airline B was established in 1958 in Germany asd pf a holding and it is owned by the
shipping company AG EMS. It is a small regionalrigarthat offers direct connections
from their main airport in Bremen to Bristol, Bress Copenhagen, Nuremburg, Toulouse
and Zurich. The main market is focused on the omedhon North Sea coastal traffic
including the East Frisian Islands, Helgoland anahgérog; One the other hand the charter
traffic within Europe and to the East Frisian Islartraffic represents another important
economic pillar.

Figures from 2008 show that Airline B had a littbzer 10.000 passenger and also
transported about 220.000 packages to guarantefeciesutf supplies for the island

population. The fleet consists of 16 aircrafts wéteeat range from 3 to 100.
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The author interviewed the Assistant Manager ofHiliOperations, who studied flight
economics in England and worked as a tutor at thevdusity of Applied Sciences for

traffic and transportation in Erfurt before he mdve Bremen.

The following interviews were undertaken via e-masl it was more convenient to the
interviewees.

Airline C represents a brand that derived from sidn of two branches of big German
limited liability company operating in the logistiandustry. It is owned by one of the
biggest tourism corporations worldwide and its lugedters are situated in Hannover,
Germany.

The airline has been operating under another brede since 1972, but the current
operational brand was founded in 2007.

As main business areas, airline C calls itselfarten flight company and provides short- to
medium- haul flights. One has to remark that a#li@ is no alliance member but an
individual carriers.

It flies to 74 destinations within 16 countries,vimgy 300 flights per week. The fleet
consists of 41 aircrafts most of which are Boeiofythe classification 737 and the current
average fleet age is 8 years.

Airline D was founded in 1955 by a holiday airlinEhe home base of the airport is in
Frankfurt. It is mainly a charter flight organizati that serves 10 airports in Germany. In
the long-haul route network various flights to tieited States, South America, Canada,
Great Britain, Africa and the Middle East are aahié.

Concerning the short- and medium-haul network rcemtrates on European destination.
Its focuses main markets are focused on tourigtrdg®ns around the Mediterranean Sea,
Canarian Islands as well as Madeira, Canada, Ndriba and Northern Europe.

The latest developments were improvements in tdogical areas, such as aerodynamics,
reduction of thrust in the landing phase and newgleits to achieve kerosene savings of

about 4 per cent in 2009.
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The main aircraft types in the fleet are Boeing {®aircrafts, average age 16 years), 757
(13 aircrafts, average age 10 years) and Airbu2®@{32 aircrafts, average age 9 years). 34
aircrafts are currently operated. There are alsoows co-operations with car rental
companies, hotels and resorts; and several paatrigres. The interview contact was the
press agent of airline D. Some remarks about hisecaHe had studied legal matters and
political sciences in Freiburg, Paris and BerlinoPto his employment at Airline D since

May 2009, he was employed at AOL Germany as comeations manager.

3.4.2 Institutions interviewed

As third interviewee the student selected an wistih to grasp also the more theoretical
aspects. The German aerospace center is a reseamtér with main four areas of
expertise: aeronautics, space, transport and endtgyooperates in international ventures
and employs about 6500 people. There are reseaxslitiés in 13 different locations

within Germany.

The DLR’s mission is:
- Exploration of the earth and the solar system
- Research aimed at protecting the environment
« Development of environmentally-friendly technolagte promote mobility,
communication and security.
The contact person for this study holds a diplomenerchandise and has been working in

the German aerospace center for four years withsfon the aviation industry.

The fourth interview was done with an economist amdearcher from the German
emissions trading institute (DEHST) which is thenptent authority for emissions trading
in Germany. It is a department of the federal emimental office and their responsibility
lies in the implementation of climate protectivstiuments which are stated in the Kyoto
Protocol. These are emissions trading and the grdpased mechanisms of Joint
Implementation (JI) and Clean Development Mechar{iSDM).
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The DEHSt's main areas of responsibility within #wation industry are?

Participants:
— Administration of aircrafts operators and their agistering member states
— Support: workshops, sample monitoring concepts,crgggns of procedures,

advices and guidelines

Monitoring:
— Detailed description of procedure, guidelines, eattrequirements

— Approval of monitoring concepts

Electronical communications:
— Virtual post room (VPS) as secure and lawful mearommunication between the
DEHST and aircraft operators

— All forms available online

Emissionstrading:

— Ensuring ecologic integrity, competitive neutrakiiyd low transaction costs

— Cooperation with companies of the German industry

— Processing of application for and allocation of &ston certificates (mainly by
electronic communication)

— Account management of the national registry

— Annual emissions reports

— National and international engagement in develogmeamd improvement of

emissions trading.

13 http://www.dehst.de/cln_153/nn_476194/DE/Luftvdri{euftverkehr _node.html?___nnn=true
28



04.05.2010

The following interviews were undertaken via e-masl it was more convenient to the
interviewees.

The last participant in this study was a secretafythe Federal Ministry for the
Environment, Nature Conservation and Nuclear Safatye particular the Division KI | 2
— Legal Issues Environment and Energy, Climateeetmtn; Emissions Trading. She has a
diploma degree in economy and was involved in thgotiations about the emissions
trading regulations. The institute has the oblmato take on the legislative responsibilities
concerning emissions trading, whereas the DEHStagtan executive department for this
matter.

The BMU (Bundesministerium fur Umwelt, Naturschuind Reaktorsicherheit, Eng.:
Federal Ministry for the Environment, Nature Consgion and Nuclear Safety) could not
give very detailed answers, because the authogstigns were more of a practical nature
and not too much focused on the legislative sidi#, Beir statement on the first questions
about the possibility of global emissions tradingswather helpful.

3.5 Reasons for interviewing selected experts

It was useful to interview not only airlines busalinstitutes as they provided the necessary
and useful background information to understand asgess the aviation industry. The
researcher of institute A has been examining sinskues as the topic of this thesis, but he
and his team have mostly used quantitative modeling

Therefore he was chosen due to the ability to galiable industry-wide estimations that
can be compared to the results of this research.

The economist of institute B, could state some gpothts about the administration of
emissions trading, creation and auctioning of fieaties. The purpose of choosing this
contact person was to extend the knowledge indn@rastrative area. The same is true for
institute C.

The interviewees within airlines were of course sdm to give a microeconomic
perspective. Three of them are managers of fligktations, one is responsible for network

planning and revenue management and the otherrpé&sa communications manager.
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They were selected because the author wanted t® &adwetter result by being able to
compare the different opinions of persons fromsamme field.

In this thesis, the author used different angles.tk® one hand, there were four airline
perspectives which do not only need to practicafiplement the regulations, but also to
embody them into operations and business processes.

On the other hand, there were the research andnadrative institutions that were either
involved in studying factors closely related to ssmns trading, or active in law
negotiations, preparation and administration ofssions trading.

The aim is to get a more realistic picture of theearch problem as most persons from
rather different fields were replying to a selectadge of problem involved in emissions

trading; problems or unclearities that derived fribva literature.

3.6 Table of persons interviewed:

Per sonal | nterviews:

Company/ Positions  of  person(s) | Interview I nterview
I nstitution interviewed date & time location
Airline A 1) Director of network planning& | Friday Vantaa-
revenue Management 15.01.2010 Airport,
2) Vice President of Operations | 13:00 Finland
Airline B Assistant Manager of Flight | Tuesday Bremen,
Operations 26.01.2010 Germany
14:00
Institute A, Research Associate Wednesday Cologne,
the German aerospace 27.01.2010 Germany
center 14:00
Institute B, institute for | Economist and researcher Thursday Berlin,
emissions trading 28.01.2010 Germany
11:00
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Email interviews:

Institute C Federal Ministry for  the | 20.01.2010 Berlin,
Environment, Nature Germany

Conservation and Nuclear

Safety

Airline C Coordinator of Fuel& ETS, Flight | 27.11.2009 and | By Email
Operations 09.02.2010

Airline D Head of Communications 20.11.2009 By Email

Table 2: Table of persons that were interviewedlies study (created by the author)

4 EMPIRICAL RESULTS

4.1 Detailed description of the key findings

As a matter of clarity and structure, the autha dizided the most important results from
the interview answers into topic areas. It is easidocus on these areas than to determine
key questions, because often the participants'oresgs were focused only at the beginning
on the question, but then they gave manifold repiiet directly concerning the question.

It is to note that airline D replied to only sevgmestions, because the author sent a set of

seven questions to some airlines for pre-testingi@proving the questionnaire design.

4.1.1 Industrial implications

Airline A bases the ability of airlines to cope WIETS on two factors: the fuel-saving
programme and current state of the fleet. They wsimg themselves a fuel-saving
programme, but not all airlines especially smalfrieass may have one, or it may not be
sophisticated enough to follow the fuel consumptiogreat enough detail as required by
the regulations.

Concerning the fleet structure, they state thalinas with a younger fleet have an
advantage due to more efficiency. Airline A suppdhte fact that the reduction of overhead

costs is directly related to a decrease of emission
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With regard to business models, they do not see agydifferences between alliance

members and low-cost carriers. It depends agaitherone hand on the fleet, but on the
other hand on the degree of efficiency an airl;able to reach.

However, the two managers see a small potenti&rdiice concerning the fuel issue,

because alliance members exert a greater influbgdeelonging to the fuel pool. As a

member, an airline can hedge the fuel price angethiee gain a cost advantage. Small and

independent carriers do not benefit from this feiahinstrument.

Airline B assesses the current industrial stata asiting phase, because many airlines are
waiting to get their monitoring reports approvedthg local competent authority.

The Assistant Manager of Flight Operations assutmegnpacts by emissions trading to be
quite low. The effects on network carriers showddvbry low and airlines that get problems
due to emissions trading have most likely had egoadlifficulties already before the ETS.
Anyway, he is of the opinion that certain businessdels are favored by ETS, namely
those with big aircrafts in the fleet and a largenber of reservations. In the end, low-cost
carriers therefore get higher allocations when r&pg higher values of tonne-kilometers,
so they do not need to buy many additional cedtiés.

Compared to alliance members, he does not seedMaytages, as every alliance member
is anyhow responsible itself to manage emissicadirig. There would be a great benefit in
reduction of administrative costs, if the alliarweeuld undertake ETS management for all
members, but the Assistant Manager thinks it ishaotdle that way due to the desire for
individuality and freedom.

A big point of criticism for airline B is the Annekin the directive of emissions trading
which states that military and governmental fligate excluded from ETS. This is seen as
unfair and very undesirable in terms of environrakptotection. The question behind it is
also the usefulness connected to it. It seemsthiakind of traffic is more valued, so the
general aviation sector is subject to emissionsicasns and obliged to pay.

Airline C expects mostly two developments: higheseintives to increase efficiency and

focus on the operation of modern aircrafts.
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It is stated that all airlines have the natural own goal to gain savings and reduce aircraft
weight, because then the kerosene consumptiorbeilbwer what directly translates into
fewer emissions.

Airline C expects alliance carriers to have protdesith this, because they are using the 3-
class configuration business model (cabin seatsldgses: first class, business class and
economy class). Also institute B supports this argnt, but expects that European airlines
will benefit from the pressure to more efficiencythe long-term. Of course, some airlines
are likely to lose market share, but the price iseitg is not as high as is generally

assumed.

The fourth airline D focuses its answer on airck@ahstructors. They expect increased
pressure to develop more efficient aircrafts ay timése are going to be bought and used
by airlines.

Institute A mentions two other aspects of macroeadn developments.

Institute B supports the previously mentioned agsion of a worsening in competitive
structures, at least in the short-run. Neverthelesthe long-run those airlines who have
improved their efficiency first will have an advage when kerosene prices will rise. On
the example of the stationary trade, still makingfips after the introduction of emissions
trading, institute B expects a similar course toe irline industry. They do not see big
effects and name factors with much higher impaathsas the crude oil peak in 2009, the
financial crises, SARS (Severe acute respiratongsyme) and the terror attacks of thd'11
September 2001.

In their opinion most airlines support emissioraling in order to avoid a kerosene tax as
it has been undeniable that something must happdamnwhe industry. Only if emission

certificate prices would rise above 100 €, the iotpeould be considerably big.

As for macroeconomic factors, institute A regartisas beneficial for airlines if they
additionally to passenger-traffic also transpofbtaof freight that can be then counted to
reach a higher benchmark. Furthermore, third-cquoarriers have more efficient flight
since they operate their short-haul network outsidthe emissions trading zone and only
serve Europe with long-haul flights.
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This presents an actual competitive problem foiogean carriers. Institute A also supports
the assumption that European airlines will get rggdministrative costs through ETS.

4.1.2 Approach towards ETS

While airline A has been focusing on their fuel isgvprogramme and does not see other
options than to obey the laws, airline B states $ihaall regional carriers like them, do not

have the administrative resources needed to ddél evnissions trading. The Assistant

Manager of Flight Operations is actually the ongrgon managing emissions trading for
the airline.

As first step he explains, they interpreted the megulations for themselves. Then they
integrated them with little problems due to théready good software and small company
size. They had been already monitoring and plottagy flights, so they only needed to do

the same with the fuel consumption, because wherathount of fuel that was used is

known, also the release of @€an be calculated.

When preparing the monitoring report, they pref@mtetake consultant from the stationary

trade, as he was already familiar with both theeweinations of pre-models and the

preferences of the German emissions trading itstitGenerally, there are two parts

involved in reporting: C@-emissions and capacity in tonne-kilometers, wicbnly used

to determine the amount of certificates to be fredlocated.

Airline C basically used the same approach.

Airline D, which is a bigger carrier, had set up EERS-team that operates across several
business areas. Their main obligations are theuatiah of aircraft operation techniques,
but besides that they are also involved in IT, tpd] flight- and capacity planning, as well

as fuel management.

Institute A has an own fleet which is not excludesm emissions trading, because it falls
under the category of research aviation. They Hmen following everything since they
have an advisory function for the Ministry of Transtation which then again comments
upon legislative measures. The main interest of Ipairties is the determination of likely

effects for the German aviation industry.
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While in beginning institute A only researched oalysmall number of big carriers (e.qg.
Lufthansa), they have been constantly extendinig #wdine range of examination and can
now make industry significant and relevant predits.

Differently, institute B only followed the negotiahs concerning the European regulations.
In cooperation with other European authorities thhgve been impelling the
implementation and progress of ETS.

As soon as decisions were made, they as the looghetent authority for Germany needed
to create the respective amount of certificateswarttertake the auctioning of them.
Furthermore, institute B has had already the eeleexperience from the stationary trade
and then got expertise about the aviation indussing learning-by-doing. They had also
created an entirely paper-free and secure electsystem that only needed to be slightly

modified for the aviation industry in order to ireptent it.

As a general attitude, all institutes agree thaissions trading is a very good instrument,
leaving the participants a lot of freedom wheregiduce emissions, and no more flexibility
is needed. Actually more flexibility would even leaa negative effect by complicating ETS
a lot more, therefore the administrative costsdioines would be higher and they would
need to modify their electronic system again ineorid monitor for example according to
different benchmarks. Commonly there has also meenba lot of resistance against the

form how ETS as applied now.

4.1.3 Fuel issues

The following issues are focus on the factor fuels stated by airline A that the fuel

consumption increases with the age of an aircidfey compare it to an old car; because
the more a plane is worn out the more it uses fuegt amounts for an annual increase of
0,5 to 1.5 per cent. Therefore a good target isaxe a uniform fleet, but they say this is

not easy to achieve.

Airline B regards SOPs in means of weight reduciéom use APUs (Auxiliary Power
Units) or GPUs (Ground Power Units) of as the améth the biggest potential of fuel

savings for themselves.
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APUs and GPUs are small vehicles are powered bsemusinks and standing on the
airport ramp they act as support units for theraftavhen it is on the ground.

Furthermore “profit-tankering” is also a method ltaver fuel consumption that is quite
excessively practiced by some airlines. Logically, course also with regard to the
respective price level; the fuller the tank, thghar the weight transport and the greater the
amount of fuel used and emissions occurring. Tloeeedirlines must determine their focus.
Low-cost airlines for instance often tank full tedp their turnaround times as low as

possible to offer more frequent flights.

The airline C also mentioned the fuel-weight reliaship and airline D did not give an

answer due to strategic reasons.

4.1.4 Alternative fuels

Next the author summarizes the responses towaetsaive fuels. The first airline is very
positive about bio-fuels, but they neverthelesstaeeproblems. Firstly, they say that fossil
fuels need to become so expensive that alternftele really get into business. Secondly,
large scale production is problematic and costggause big amounts are needed in to
supply the entire aviation industry. It will stithke at least 10 years until they can be used
more widely.

Airline B is of the same opinion, but further alseveral other important points are
mentioned. When kerosene is substituted, it isifuse to merely switch between two
scarce resources, but a renewable and long-teemative must be found. The Assistant
Manager said that he likes the idea of algae hedtause it re-grows and is extendable.
Nevertheless, the entire kerosene substitutioncaspevery infrastructural and heavy.
Aircrafts are amortized over a long timeframe arfiew new fuels are developed, new
aircraft types are needed as well. According tobid, there will be no revolutionary
technological developments within the next dec&llening back to alternative fuels, in
order to use them on a large scale new storagktitscimust be build, different tankering
facilities and many other infrastructural parts chée be changed or at least modified,

which is very costly.
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Also airline C agrees, but they emphasize the dengble advantages bio-fuels could offer
in terms of environmental protection. Accordingthem alternative fuels are the future of
aviation, but again the development is greatly ddpat on the oil price development as
well.

Last but not least, airline D takes the same positout additionally mentions that bio-fuel

are useful to reduce the dependency of airlinelseoosene.

Institute A brings up some interesting aspectsngjvihe example of Tuifly which is
interested in opening a Jatropha (an oil plant gratvs on soils where no grain can be
cultivated) farm in Mozambique. The most importanbperties of alternative fuels are:
non-competition with food, low or no greenhouse gasssions and feasibility in terms of
production and costs. When cultivating such biomsisbke Jatropha in developing
countries, one could besides the positive envirortale effects also include the
development thought. Locating cultivation in a depeng country could represent a
valuable additional income source for the poputaiod improve the economic state. Bio-
fuel from algae is also interesting as it re-grolus, it is unsure what spatial size is needed
for cultivation to be able to supply the entireaon industry. Additionally, it is also costly
and needs a lot of effort to determine the mogdable algae type for this purpose.

The greatest difficulty lies then in the certifiicat of these fuels as they need to fulfill high
requirements to be applied in aviation. Therefbeegreatest potential lies in the use of bio-
fuels - kerosene mixtures which are coming thisext year. This may also be beneficial in
terms of properties since pure bio fuels are ndtcss resistant as these mixtures.

Another advantage is that they are assigned wighetimissions factor zero in the ETS
regulations, so airlines would not need to purchasgssion rights for them. Anyhow,
current certification initiatives only concern mixés so far and not pure bio-fuels.
Alternative fuels from more exotic resources, fostance hydrogen, are more unrealistic,
because it would require a totally new technologg aubstitution of facilities; therefore it
would become too expensive.

The Fischer-Tropsch process (creating fuel fromlkangt of biomass) is another alternative

which is nonetheless rather undesirable as it sivemsbad emission results.
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As mentioned earlier, institute B also thinks tleeelopment will depend greatly on the oil
price development. Theoretically, alternatives tiodefinitely exist, but they are just too

expensive as for now.

Institutes B and C gave the same answers, but déheyrather careful as they are not

specialists in that field.

415 Fleet structures

In the following section is a compilation of, ami opinions about fleet structure and
features.

Airline A did not mention anything in particular ieference to the topic besides that a
newer fleet is beneficial when coping with ETS, Mhairline B believes a fleet consisting

of bigger aircrafts has the advantage of gettingwaer number of fuel-consumption per

seat. Due to the fact that regional carriers ugugbderate smaller aircrafts, because travel
distances are short, it gives them a disadvantaberefore some routes may become
uneconomic since additional certificates will bguieed, because the capacity per tonne-
kilometer is not high enough, so the disappearafc®me regional routes is to fear. It is

also very likely that many airlines will eliminagenall aircrafts with seats below 50 from

their fleet, which will be also referred to latem.d-urthermore, the ecological aspect also

influences and focuses the long-term fleet stratagythere is a need for improvements.

Airline C refers back to capacity utilization, bibiey regard it as only partly controllable.

As further options in relevance to fleet, a protin of emission-intensive aircrafts and

intensified investments into a new generation afrafts are both possible.

The substitution of planes is moving into focust naly based on and encouraged by
ecological factors, but it is also strongly infleen by the kerosene price of course.

As a summary, every institute said that on the loaured airlines do generally not operate
emission-intensive aircrafts and on the other hto&d prohibition is not a priority and
would be only useful in case of a long-term utiliaa of such aircrafts despite the costs

and environmental aspects.
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4.1.6 Flight ticket fares and possible extra fees

The next important key matter is changes in tidkeés and potential extra fees due to
emissions trading. According to airline A, farese astrongly adjusted to economic
downturns such as the current crises. They furéx@lain that fare structures are very
complex and quite old, so it is not easy to adjnstn. As an example, one route may have
up to 20 different fares related to it, but stiete are hundreds of other fares in connection
with different corporate and agents.

These structures impose difficulties on many adimand instead of introducing extra
charges and complicating them even more, somaesriare trying to get rid of some fees,
such as fuel surcharges. The managers do not etkgecttroduction of additional fees, but

ticket prices will be modified according to and &a®n the cost indices.

In reference to a current study by Air Transportri#ohe extra costs per flight ticket will
stay below 1 €.

However, airline B argues that some important fiscteere left out, namely the additional
administrative costs arising, for instance persbtmé&llow emissions trading, purchase of
measurement equipment. The overhead costs wiligleehwhen the administrative costs
within the fixed costs rise. Personally, the AssistManager of Flight Operations assumes
the extra costs to amount for 4 € per ticket atntlost. Taking into account the differences
between small airlines and network carriers, heeetgpthat these costs will be a little
higher for small airlines, because they can’t gptbase costs across a big customer base
and amount of flights as big carriers can.

In addition he is strongly persuaded that some dost-airlines, for example Ryanair and
EasyJet, will try to introduce an extra charge anstomers will believe it as they cannot
see through it. There are always some airlines tisat the ecological aspect for their

purposes as they have already done with fuel stgeba
Concerning the potential of ecologic marketing amans of differentiation and customer
attraction, both airlines A and B commonly do netiédve customers can be persuaded to

pay more due to ecological reasons.
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Airline A thinks that the younger generation wolld more likely influenced as they are
much more aware of environmental protection, busthaustomers would not pay more,
because they are very price-sensitive. Nevertheless a part of airline A’s corporate
culture.

Airline B argues that nobody has really intensivelgd to use ecologic marketing so far,
so he is not so sure about it, but definitely detbure and business travelers are very price-

CONScious.

Airline C is very convinced that there will be extfees depending on the “cost-pass-
through” ability of the respective airline, wherelgw-cost airlines will have more
difficulties. The Coordinator of Fuel & ETS, Fligperations tells that especially in the
low-cost segment price-sensitivity is very highcéngse price is one of the most important
means of differentiation. He expects no extra feethe short-run, besides maybe a cost
transfer of emissions trading expenses to the mest® but in the long-run additional

charges are quite possible.

Airline D also explains the relationship betweeh mice and ticket fares and state that
nowadays few airlines are still able to reach themeak-even point, most are reporting

losses, so they think an adjustment of ticket grite emissions trading) is inevitable.

In the statement of institute A is explained thatssions trading has a similar effect like a
fuel price increase. The main point is really howllvan airline can distribute the costs
upon the passenger-kilometer value per singleticke

Surely, the total amount of 30-40 per cent of efaisscertificates needed is a lot, but when
distributing it across a large number of passekgemeter, it is not much money at all.
Institute B explains further that in accordanceithpact assessment study of the European
Commission the additional expenses of long-haghts will be maximum 40 €. In the end

it does not make much of a difference in the tptade considering a long-distance flight
costs already 1000 €. Institute C states exactystime and refers to various studies that

show small effect on the industry coming from emoiss trading.
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4.1.7 Routes, the flight network and flight frequencies

As next point, the author takes routes, flight reetvand frequency. Actually airline A tells
that they are currently adjusting their flight fusscies and capacity to the economic crises
since the demand has been in decrease from 200hant To them clearly the market
situation is far more influential than emissionading in this context. In conclusion they
rather regard emissions trading as one variableinvihe total cost structure, so it does not
take priority. Only if the price per tonne GOecomes very high, it would definitely affect
network planning and fleet decisions.

The Operations Assistant Manager of airline B ekpé#ute disappearance of some regional
route, because he is already seeing that regiarladlea are having difficulties on the
German market. Some examples are that Eurowings ta&f of its fleet out of service and
Contact Air focuses on operating from Stuttgarthasne base, while Lufthansa is also
likely to take out planes below 50 seats becausgatipg such small aircrafts becomes
economically unviable. This is of course only padue to the environmental aspect, but
more based on costs and decreasing demand.

Interestingly, institute B does not expect stopa®it would be too costly, but they could
imagine that airports like Zurich, close by the Ebding zone will be utilized much
stronger and modify their network according to tih&&ny studies have presented the result
that intermediate landings are much more experibae buying additional certificates.
However, airline C sees it as an important parthafir brand image to gain customer
awareness of environmental issues. Besides thet,also regard it as a product feature as

it represents a qualitative attribute.
Institute A brings up the important point of whene airline has situated its hubs. Foreign

airlines with hubs and short-haul traffic outsidettee emissions trading zone clearly have

an advantage as most of their flights are not stilgethe regulations.
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4.1.8 Trade of unused emission certificates as incentive

As next aspect the trade of emission certificageselected. Airline A is rather unsure if the

potential profits from selling unused certificatas be an incentive. The biggest problem is
that airlines can only buy additional certificattem the stationary trade, but not vice

versa. Therefore a market restriction is imposed.

Another area of concern is the price developmenhesde certificates, because they do not
know if it will be more profitable to use all cditiates themselves or to try lowering even

more emissions and then sell the remaining ceat# on the market.

Airline B regards emissions trading as a good pgakimcome source. Nevertheless, they
are also criticizing the market restriction. Foerthit is not a feasible option, because it is
not worthwhile to engage in trading when only anwal amount of 80.000 tonnes €8
released. When the Assistant Manager reminded eofldst stationary trading period he
emphasized that prices were close to zero simptyalse a great amount of certificates
remained unused. He assumes that almost all ariink need to use all freely allocated
certificates themselves, so no big profits can keeeted. Additionally, an airline that
wants to trade needs a sufficiently big administeabackground, therefore bigger airlines

are more likely to engage in trading.

Airline C recognizes an incentive, but regards st quite small, because the price of

certificates is a key variable and the prices asétoo low.

4.1.9 A global emissions trading system

When asking about the possibility of a global systdoth airlines B and C were very
positive about global emissions trading as a largitsolution and very desirable. Airline
B described it as nonsense that every participatage has to assign an own competent
authority and it would be much better if a globgbtem were set up under the ICAO
(International Civil Aviation Organization), asatready has a comparable structure to the
EU. It would not only simplify the entire processtlalso retain competitive structures and

fair market conditions. This statement was als@seted by airline C.
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Global emissions trading was not a direct quedtiarards airlines, so there is no statement
from airline A in reference to this issue.

All institutes regard a global system as the bedtt®n in terms of environmental
protection and retention of fair competitive strues. At the moment it is rather unlikely
due to the many different interests. Especiallyntnes with a developing status but at the
same time having airlines listed in the top 20h&f world’s most successful ones oppose a
global system. First the EU needs to find strongneas, such as the USA or Canada, so
the majority of emissions (up to 90 per cent) cdmddincluded. When other countries see
that the system functions well they are also likelyagree. Due to the long timeframe such
decisions take and possible modifications of retguia to show goodwill, nobody knows

how long it will take.

As last sub-aspect, there is no direct federal supmr financial resources available to
support airlines in their attempts to reduce eroissiin any area. However, the local
competent authorities offer support by organizingrkghops, publishing information and
offering assistance with monitoring. Indirectlyetimoney that goes to research projects and
institutes is beneficial for airlines since innawat can reveal new alternatives of cost and
emissions reduction. Relevant federal ministries @lso undertaking projects within the

climate protection initiatives to achieve progressevarious fields.
Last but not least, the consulting industry is Ige@kenefitting from the uncertainty and

unfamiliarity of many outer-European and some Eaawpairlines with emissions trading

and therefore they seek assistance of (expenswsuttants with expertise.
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4.2 Summary of main research findings

The writer has created a summarizing table to mikasier to see where the interview
participants see advantages and disadvantages, elis a¥ common factors and
discrepancies by airline type. It consists of thesveers each airline gave about its
expectations on how different airline types arengdio be affected by emissions trading.
Additionally, it serves as a visual aid to summariadearly what developments and
attributes are assigned to these airline types hay ihterviewees. The table can be
interpreted by showing advantages and disadvantaggsdifferent airline type is likely to
have when dealing with emissions trading. Furtheenthere are some factors all airlines
have in common and at the end, the table shows areere there were discrepancies in the
interview answers, and hence there seems to betaimtg about extra fees.

Compilation of the most crucial statements:

Airlinetype Advantages Disadvantages
Small, regional — smaller size: easier to — higher fuel-consumption per seat
carrier implement monitoring and — costs spread over short distances
make changes — lack of resources: in administration
— market opportunities: taking and to engage in trade
new regional routes — smaller aircrafts: disappearance of

uneconomic routes

— some must reduce fleet

Network or — More dominant position on — Higher administrative costs
alliance carrier the market (e.g. fuel — More difficulty to make changes: size
hedging, can enforce higher — many intercontinental flights: more
prices) flight segments subject to ETS
— not much influenced by ETS — 3-class configuration business model

— bigger resource capacity: ETS-
teams/ extra units and

personnel
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Low-cost carrier

higher benchmark due to
higher aircraft utilization

short turnarounds

may have difficulty with pass-through
strong growth: not enough free

allocations in future

Common factors

efficiency potential

goal: fuel saving

fleet structure & age: big
aircrafts , young fleet

in short-run: worse
competitive structures
good software is beneficial
good: uniform fleet, but
difficult

attempt to reduce aircraft
weight, use SOPs or APUs
ecologic marketing not
persuasive enough for higher
prices

stopovers unlikely
increased utilization of
outside airports

all: low incentive through
trade

all: certificate price
development very uncertain

market restriction is bad

disadvantage for European carriers
(short-run): other carriers operate
outside of the emissions trading
zone)

fuel consumption increases with
aircraft age: annually 0,5 % to 1.5 %
likely: many aircrafts under 50 seats
will be taken out

fares are adjusted in influenced by
external factors (financial crises etc.)
pass-through ability of the particular
airline

ability to spread costs

flight frequency adjustments
emissions trading has a low overall
effect

location of hub influence market
situation

almost all airlines will need their free
allocations/ certificates

All agree: global system best solution

Disagreements

no extra fees
extra fees, especially by low-
cost carriers

adjustments in ticket fares

Table 3: Summary of advantages, disadvantagesrlyeatype
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4.3 Results in relation to previous research

In reference to the previous research findings dye8lhaase et al., the author confirms the

following results:

Emissions trading does not take a high priorityhwitairlines, but the monitoring of
CO, and trading of certificates is described as ontofanfluencing cost structures.
Although firms are aware of the environmental néademissions trading, few
seem to have the resources in this capital intensidustry to find a long-term
solution. They rather try to determine businesa@nmghere efficiency can still be
increased.

It is very likely that there will not be unused tirates and carriers need to
purchase additional ones, especially strongly gngvairlines.

The reduction potential within the industry was graly assessed as low.

In the long-run technological and structural changethin the industry are
inevitable and climate protection accelerates gdme extent, but the author wants
to add that oil has a much bigger influence, beeatiss constantly becoming
scarcer and more expensive, so it would be beaéfior airlines to reduce their

dependency on oil.

The results of this study disagree with the suggksoblution in the Schleifer book to solve

competitive disadvantages of European carriers riyoducing different benchmark,

exactly due to the fact of increased complexitppguted by the argument:

“One could have taken different benchmarks, butdstg | would not like it as it

always distorts incentives, what is supported bdiss.” '

As the author figured out that the main argumermiosmg this suggestion is on the one

hand the low resource capacity of small carrierd am the other hand the rising

administrative costs for airlines in general.

% Interview with the researcher of Institute B, D&8.01.2010, Appendices: p.102
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Furthermore the network structure optimization asaxction by European carriers to cope
with the disadvantage cannot be generalized. Astioresd in the results, dominant
national carriers may still be able to demand higitees: firstly, because many customers
are willing to pay a little more for direct conniects and secondly, the price difference for
long-haul flight tickets is not really significaahymore.

In other words, when the ticket costs already 1©06onsumers are not so price-sensitive
anymore and are willing to pay 40 € more. Additibnafor some carriers it can make
sense to substitute hub-connections by directtiigh

Concerning incentives through trading of certifesatthe incentives are regarded to be
rather low, so it is unlikely that they will causarriers to substitute their hubs. If they do

S0, it is based on additional costs.

5 CONCLUSIONS AND SUGGESTIONS FOR FURTHER
RESEARCH

The interview answers had a lot in common and éstiamgly the airlines and institutes

revealed also a variety of different aspects arglesn A lot of data was gathered, but due
to the thesis limitations, some aspects not diyembincerning the topic needed to be cut
out. Therefore also the replies concerning fedanpport were cut rather short and they are
anyhow not of a high importance for the purposéhf research project but merely aimed
to determine the extent of governmental supporil@ve and if there will be new projects.

Naturally there are different methods of resolusiobut in the end every airline has to
decide for itself which approaches are most théablé ones. The choice of approach is

based on the individual business model of thengirdind its market position.

5.1 Conclusion and possible solutions

In conclusion it can be seen that this topic iseatomplex. Generally, emissions trading
is not expected to have a big effect on the ingusthe core point is that the aviation
industry only has a limited GQOreduction potential and there are much biggeemals in
other industrial branches. In order to increase abidity to lower emissions, innovative

technological breakthroughs in aircraft constructmd alternative fuels are needed.
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The other problem to be solved is the capital isitgnto achieve improvements and
dominance of oil companies within the industry trestlly slow down these developments.
Certainly it is necessary to include the aviatindustry into the emissions trading scheme
and based upon the success of emissions tradialisti@ goals and incentives must be

created to achieve emission reduction goals.

It seems so that any kind of airline can theoréticget disadvantages from emission
trading. Nevertheless the probability of these tigggoints differs in likelihood, because
business models and externalities are different.

Fuel is obviously in all cases the central costdiawvith the highest influence. It affects
many other business areas. Additionally to thisrimal cost factor, also external aspects,
such as the economic crises, threat of terrorisegades and security have a big impact on

the industry.

Now the author presents possible solutions to tbblem:

+ Above all: a global system to create fair and caditipe market structures as a
future goal

+ Due to more effectiveness and fairness also higigquiency military and
governmental flights should be included

+ Spreading administrative costs within an alliardt@osing an individually suitable
degree of cooperation and freedom

+ Sophisticating the production of bio-fuel — kerosenixtures; to reduce costs by
using less kerosene and to require fewer certdgat

+ More differentiation by taking new routes

+ Fleet: young and uniform fleet, possibly more ofiereal block hours per day,
bigger aircrafts with less weight and higher bogkiates

+ Low-cost carriers: must try to realistically estimafuture growth (this year’s
benchmark value is the basis for 2012)

+ Macroeconomic estimations: what business model gigmes are likely to lose

market share and how much
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+ Researching different SOP- approaches and savitegpas on ground
+ Setting up a good fuel-saving programme
+ Attempt to simplify fare structures and determihe price-sensitivity of customer

segment to impose higher fares on less price-semgpiassengers

5.2 Tactical and strategic implications

These possible solutions are further divided bwiheer into tactical and strategic options:

Tactical, short-term to medium-term Strategic, long-term

- Using different standard operationat Cost sharing within an alliance
practices — Fleet modifications

- Improving the fuel saving and flight- Research of future growth
follow-up system - Simplification of fare structures

— Saving potential exploitation in ground- Usage of bio-fuel — kerosene mixtures

services - Route and flight network adjustment

Table 4: Tactical and strategic implications

There are not many options for airlines in the stenm and they also don’t have any
control over external developments like a globalissions trading scheme, bio-fuel

research and market developments.

5.3 Suggestions for future research

General areas that need further analysis areficaté price estimations for 2012 when
caps become effective, interrelations of resouraed the goals to be achieved; and
forecasting of market developments. Surely, theeestill many uncertainties about future

developments with the aviation industry.
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The author has the following research suggestions:

Research of possible solutions to solve the proldétow incentives in emissions
trading

Relationship between aircraft types and emissiamsacthieve fleet structure
optimization

How extra fees influence demand and market shaaglofes

An early detection system of new and potentiallpfipeble routes in order to
achieve regional dominance

Different scenarios of certificate price developtamd their probability
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APPENDICES

Personal I nterviews:

Interview with Airline A

Date and time: Friday 15.01.2010, 13:00-13:55
Persons: 1) Director Network Planning & Revenue Management

2) Chief Operating Officer

1. What major developments can be expected for the airline industry when
emissionstrading will beintroduced?

| think the key point is really that not all airlines have a fuel follow-up or fuel saving
programme. The major development includes the obligation of all airlines to follow up and to
know in great detail how much fuel is burned per flight. Of course, the system of emissions
trading requires you to have a monitoring system of your fuel consumption. Even small
airlines and corporate jets are included, where the economic flying is not necessarily the
primary target. You need to have a fuel follow-up programme, which quite naturally leads you
to the question: How can I reduce the amount of fuel burned after monitoring and

summarizing it? So, I think that is the biggest development concerning all airlines.

2. How can airlines preparefor the coming emission trading scheme?
The preparations actually lead towards building up the system of monitoring fuel consumption

in great detail connecting to each flight.

3. What kinds of different options (short-term and long-term) are available to
adapt to the coming changes?

I think the time for long-term options is gone already, because the emission trading is

knocking at our door. Last year we had to submit the follow up system. This year, we have

started to follow up and it is also going to be the benchmarking year. I think the options are

not there, we have to obey the regulations.

56



04.05.2010

The penalty not to follow up the regulation is not clarified yet, at least in Finland, because
according to my knowledge it is determined by the local legislation. I think it’s like a law.

There are no options. We just have to adapt to it and the sooner, the better it is.

4. Which of these optionswould berealistic and why?

Answered to question four in question three.

5. How areticket fares and cost structure going to be influenced (by higher costs
through taxes and purchase of emission certificates)?

Well, I think it’s more a question of economic downturn than emission certificates
or costs behind that field. At the moment, all airlines are struggling with the fare
levels and average fares are going down. So in any case, the structures must be
evaluated and renewed and in the future and I don’t think there will be that many
or big changes because of this. It’s more about the total cost level that airlines can
achieve and then has an influence to the structure. For example, the fuel is
affecting the fares quite dramatically. But at this point, I don’t see that emissions

certificates or trading would influence the fares directly.

6. Do you think therewill be more extrafeesin the future dueto ecological
reasons? What type of fees could that be?
Well, one example is the fuel surcharge when it was implemented. One of the big
reasons behind that was the structure in the pricing systems is quite old. It is based
on the IATA (International Air Transport Association) world and to make big
changes, because of fuel prices went up so quickly, so it was easier to implement
the fee and then adjust it internally and then have the effect for all fares. Each route
has over 20 fares and on top of that there can be hundreds and hundreds of closed
fares with different corporate and agents and so on. So it is a quite massive job to

renew the whole pricing structure. So I don’t think there will be any extra fees.
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Some airlines are also trying to get rid of the fuel surcharge; some of the airlines
don’t have any. So again, it’s the same as in the previous questions: the total costs

and then trying to create the fare structure according to that.

7. Doyou think airlinesarelikely to reduce their flight frequency and restructure
their flight network dueto the new regulations?

Currently, we are adjusting our frequencies and capacity to the downturn. So the
demand has not improved to the same level than it was in 2008. 2009 it was down,
and now hopefully it’s starting to return slowly and now regarding the emissions
trading it is more a question of adapting to the new market situation than adapting
to emissions trading. Of course, the capacity management plays a bigger role and
how we can change the growth of aircraft type according to the current demand on
a flight level, basically.
Summary of questions 5, 6 and 7: Emissions trading is not a big driver behind
network planning and the fares, but of course it is one part of the total and of
course one big part of the cost structure also.
Well, I would like to answer that it depends, and that’s always the most painful answer for this
kind of question. Of course it is always a question of price. In case the price is becoming very

high with the emission reductions, if the price of the CO, per tonne becomes very high, then

flying can become economically unviable. Therefore, yes it can affect.

8. How do you seethe general development and use of alter native fuels?
On the military side they are actually quite far developed. I think it’s the great news, but the
question is when the price of the fossil fuel becomes so expensive that the alternative fuel
business really gets the boost. That is a little bit unclear to me and also what becomes of the
mass production of alternative fuels, because it’s the millions of gallons per day which are
needed. But of course it is an alternative and I think it has changed a lot within the last 10
years. Ten years ago, there was no alternative. Everybody is concerned that when oil is gone,

where are gone but now the community has been bringing us a bit forward.
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9. Do you regard ecologic marketing (communicating environmental protection as
a core resource to customers/ the environment) as a good way of differentiation
to gain customer attraction/ loyalty in the future?
I think ecologic marketing is a question of generation. Our generation, we are a partly lost case,
but differently the younger generation is much more aware of these things. The same is true
for the naturally produced “Luomu” -food. I think it’s also more recognized by the younger
generation. This is also playing a bigger role when it comes to the corporate culture, even in
purchasing; you need to have the environmental certificate. So already in the quotation process
when selecting the providers, it is important whether this provider is economical friendly or
not. So this is definitely something which is the product future. But so far, how I feel (it is only
the feeling); the airline customer market is not willing to pay extra for this. They are so price
conscious. People go where the cheapest price is. For example, the growth of the low-cost
market comes from leisure traffic, regardless of the human point of view, it derives from cheap
fares. Thinking in the humanistic way, that’s how it is or could be considered.
This has been within the whole Scandinavian Airlines group for a long time an
important part of the way how to work in the company and also the
communication to customers.
I can slightly divert from this field, we even have an environmental certificate. The field of
environmental aspects is of course a major issue and we have a really good fuel saving
programme and we have been doing it relatively well. There are still challenges like when the
airplane is getting older, the fuel consumption is increasing. It’s like an old car, it gets more
worn down and increases something from 0,5 % to 1,5% per year. So that’s the running target,
regardless we have the same airplane, the same generation and the same individual age of the

airline is causing us some headache.

10. Do you think there are differencesin the capabilities of alliance membersand
low cost airlinesto reduce emission? If yes, what could these differences be?
I think it depends, where the airline currently is with the fleet. If you have a new
fleet, you have the advantage that you are already there, but for an old network
airline, it of course can take a few years to get to the same level and some newer

low cost airlines, which have ordered new aircrafts.
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Basically, I think reduction of emissions is related to reducing the overall costs.
Less fuel burning means lower fuel consumption and less cost, therefore it is a
natural goal to all airlines. This is one of the biggest cost units that you can actually
influence especially in the future. So, I would not say there is a difference between
network or alliance carrier versus low-cost carrier. It is more a question about the
current fleet; what is the fleet plan for the next coming years. So there are also a lot
of low cost airlines, which have ordered fleets, so you cannot just divide it into
two. It variates a lot between the airlines.

Of course it is natural to all airlines to reduce the costs and fuel saving. One practical thing is
that if you are big alliance member, you are often a part of the fuel pool. Therefore you are
hedging the fuel price and actually the fuel is cheaper with the financial instruments than to the
small airline. Therefore there may be a small difference, since the fuel price is not an issue,
which comes via the number of emissions produced. There may be a difference, so it is a
question really if you have the fuel saving programme, if not it depends upon how good you
are and what counts. How the cost index of your flying is build up. As a summary it comes to
the same. It doesn’t matter if you are an alliance member or a low-cost airline. You have to do

it in the most efficient way. Not related to the alliance.

11. Regarding trade of emissions certificates: Do you think the profit from selling
unused certificates is a strong incentive for airlines to reduce their own
emissions?

I think, we don’t know yet, because the emission certificates have two categories. It's EUA,
which is for the stationary industry like producing gas, burning coal, whatever other industry
causing emissions. Then it’s EUAA, it is the sort of emission certificates for the aviation. This
year is actually the baseline year when the amount of emissions is defined for this EUAA,
which means based on this year’s traffic the amount of free emissions is defined. At the
moment it’s ok, we can buy emission certificates from the EUA with the market price, but not
the other way around, they cannot buy from us. What’s going to happen in the future is that
there are going to be restrictions for buying rights and certificates from the different business

areas.
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This is going to be the question and this can turn in the worst case similar like airport slots in
case the authorities restricts that this industry can produce this amount of emissions, it could
become very expensive. Yes, and in this case it could become one of the core profit makers.
This of course theory, but then in depends if it is more profitable to fly by ourselves or then
sell certificates to some others. But for the moment, we don’t really know how it’s going to be,
because being one of my education as an engineer, if we put an electro sign here, like a diode,
you can buy from here to here, but not there then. There is a lot of waste to restrict the

aviation business as such.

Interview with Airline B

Date and time: Tuesday 26.01.2010, 14:00-14:58

Persons. Flight operating manager

General information:

Airline B belongs to a holding, which deals with myaareas within the transportation
sector. Therefore this airline is only a part, thdre also is the ferry traffic to the North-
Frisian islands, a small railway station at Borkumhich drives to the harbor and city
centre, as well as a few hotels, which are rurhieyhiolding complex AG EMS.

The airline owns 16 aircraft with seat ranges betw8 and 100 and we also own two
helicopters. So we are also operating air trafficstands, which focuses on Emden and the
harbor of Bremen. Also the East-Frisian islandduidiog Helgoland and Wangerog are
served.

The regional traffic goes from Bremen to a few otk®iropean destinations and from
Hamburg we have the charter traffic for Airbus, ebhigoes to Toulouse. We are now
operating in the 5% year and are one of the last carriers on the ke do not belong to
Lufthansa or other big airlines. We are doing besson our own account, but we have
been increasingly working with SAS in the crew ghararket on the routes Copenhagen
and cooperate with Swiss Air to Zurich. These wdagdour current activities. Furthermore
we are IOSA (IATA Operational Safety Audit) certifi and we are of course also
concerned by emissions trading. | am alone dealitiy this area within our airline. There

is no big department for this matter as in othdings, such as Lufthansa.
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As a German company, we are connected to our cemtpatithority, which is the German
emissions trading institute that is responsibleusrCertainly, it would have been possible
to make a motion to have another responsible utsfibut now this one has been chosen.
Airline B as a regional carrier is focuses on Braraad the coastal traffic around Bremen’s

harbor.

1. What major developments can be expected for the airline industry when

emissionstrading will beintroduced?

None, beside perhaps a disappearance of a fewnedgioutes. Several low-cost airlines
might begin to introduce extra fees. There will happen much for the network carriers.
Many external parties are beginning to let provigieines pay for their carbon footprint in
advance.

The background is that these providers pay airlioethe allowance to install commercials
on planes. We have also received a few of thosgofOne provider even especially excels
itself to care for anything related to emissioraling. Therefore the airline is supposed to
attach a link visibly to the plane, war then reprgs a kind of additional earning. It is
unknown to where the money flows then and wheiseused.

The entire European aviation industry is waitingriow. We are one of the first airlines in
Germany that has already received consent for ¢hepgance of our monitoring concept.
Many airlines are still waiting for the consent. Vdee very happy that the German
emissions trading institute did not have any oljest

| think that Ryanair and EasyJet are going todrynarket the emissions trading scheme for
themselves. It would be a nice “on-top charge” ntraduce. No consumer would see
through it.

| don’t think there will be great impacts on the cled legacy and network carriers,
because the arising sums are too small. What stiokss the factor of sum. The whole
system supports Airlines which use aircraft withgogéatest possible size and with a high
number of bookings/ reservations. Thereby a higbapacity per tonne-kilometer is
achieved and one gets more free allocations.
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As a matter of principle, the fuel consumption peat is always used for calculations and
of course they are higher for small planes whenpared to big aircrafts. It is to worry
about the disappearance of several routes, whiehnaw served by regional carriers,
because they could not be economic anymore inuhed and the already tense market
situation could become intensified. A good exaniplen the newspaper is that Eurowings
takes half of its fleet out of service and Contartsaid a few weeks ago that they do not
want to operate outside of Stuttgart anymore.

It is difficult and |1 am of the opinion that thegssure will increase. Maybe we will not so
many regional carriers anymore soon, because thiepcessure is huge. What | regard as
remarkable is the fact that the emissions tradage favors all the carriers like EasyJet
and Ryanair.

The narrow-body aircrafts like Boeing 787 and 8B0pus 23 have been used by them,
while you already commit to achieve at least 80 qant fill rate by using that business
model. However, this causes traffic, where it hasaxisted previously, for example when
| think about routes between Altenburg-Nowitz anghdlon, in which nobody has been
interested before. Now our British tourist or iglanhabitants have started to suddenly visit
their holiday homes on Malaga.

| think there is a conflict within the system in evh it supposedly favors and whom it
discriminates. In conclusion, the one who gets eoua problems with the ETS had
already great difficulties before the introductiohthis system, because in the end, the

effects are at a minimum.

2. How can airlines preparefor the coming emission trading scheme?

We are a regional carrier, therefore we don’t reawebig administrative possibilities as big
airlines have. It all happened quite hurried, bseathe first deadline for the submittal of
monitoring concepts was the 3RAugust 2009. We only started to prepare in Jul§R0
which was in retrospect even a good decision tad atdittle later, because the guidelines
were still changed a lot.

First we began to find an own interpretation foe thew regulations and then we were

looking for ways how to integrate the requiremesft&TS into our (operating) processes.

63



04.05.2010

In addition, we noticed that we had little probletnsadapt to the system due to our small
company size and software.

One the one hand, we have the so called “Mona-L$#tware, which we could then use
for the monitoring, because previously it had beéeady used to plot and follow our
flights. Then we merely had to include the fuel samption and plot it as well.

This was implemented by our booking documentatiod ahe DEHSt (Deutsche
Emissionshandelsstelle, Eng.: German emissiongganstitute) was very pleased with it.
However there are still small details in the chaxenethod. You have to decide between
method A and B. | was asking about the differenaesl was a little confused at the
beginning. For our business processes it wouldaveimade a difference, so we finally
chose method B for the reason of an easier impl&tien.

We received s kind of template from the DEHSt fammoring, which was software based
and similar to a more sophisticated Excel sheeichwve filled with the help of an external
consultant. It was a low-level consultant, meanihgt we didn’t use Pricewaterhouse
Coopers. The requirements of ETS are actually ootptex, but relatively simple and
straight forward. Nevertheless, we preferred t@ tstimeone who has already worked with
the DEHSL.

We tried to get someone from the industrial arelag Wwas been doing consulting already
for a while, because the other industries have be#nded in emissions trading for a while
already. We wanted this type of consultant to deilee certain pre-models and the
preferences of the DEHSL.

Our monitoring concept was punctually submitteddmis the 3% August 2009, although
the deadline was extended until middle of Octol@n. the 2% December 2009, we
received the confirmation, that our monitoring ogpic was accepted without further
queries. Now we have been continuing to monitor ftights. Actually, there are two
monitoring parts: the transportation capacity inne-kilometers and the G@emissions.
The tone-kilometers only need to be reported fergtirpose of free certificate allocation.
As mentioned previously, we had luck with our saite: | think all airlines have flight
follow-up software, but we rather stood a littleckaas we haven’t run a real fuel
management programme Yyet. For airlines using a guegramme, it should have been

easier.
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If you like to ,play” with costs, you could start und zero, at least within our area.

We have rather early agreed to emissions trading g@od method, because it could also
potentially create new sources of income. One cdensively engage in purchase of
certificates and timing to collaborate on the stat&rket. We are a small airline, talking
still about a lot of money, but without certificateur annual C®-emissions account for
approximately 80.000 tonnes. For such an amoustibt worth to run a whole department
and to engage in big trade. Eventually, it is tr@mproblem that there is not much what
one can do.

After asking several experts, | still have the dwes Who tells us how the price of
emission certificates is going to develop? We cag bertificates from other firms, or
rather the manufacturing industry, but they canmog from us on the free market. This
certainly represents a market restriction. Alsdyotty exactly knows how many certificates
they are going to use in the future and how mamgsa¢o be purchased in addition.

When | remember the last trading period of theiataty trade, in the end the prices were
at the level zero, because so many certificates weused. It is difficult to say which costs
are implied. It was easier for us just to set up sistem, because when there is a fewer

number of aircrafts, also fewer processes arise.

3. What kinds of different options (short-term and long-term) are available to

adapt to the coming changes?

One thing to do is to save fuel, because,GE@missions directly depend upon fuel
consumption and are measured by it.

Strategy 1: One matter our colleagues from S.M. Bassetts hastebeen dealing with: of
course you need more fuel the more kilogram paylmadtransport. Therefore it makes a
lot of sense to look at the plane and see whdteret but what is actually not necessarily
needed. Maybe you detect that you have too mamkeéta. Regarding the construction,
there are two walls within an aircraft. One is adkiof isolation layer with a similar
structure as a sponge, which has the purpose tortalend enclose the developing

condensation water at take-off and landing.
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This is additional weight that is being transporteti when the plane is still operating
within the 10" year it is not so good. As a rule of thumb for@eBig 747-400 you can save
around 100 kg of weight.

In consideration of the present fuel price and wrae ordinary utilization of aircraft
(usually applied in network carriers), | have hetdnat it is possible to save around

$ 100.000 in fuel costs, which is quite a lot.

When one wants to save g@ne must begin to save fuel at the same time. fhieis has
two positive effects for the airline. Another popuimethod of weight reduction is new
seats. The gray standard seats, which are useduftigabsa, are relatively heavy and
compact. There are new ergonomic and relatively sieiats made of new materials, which
of course only weigh a fraction (old seats: 20nkay seats: 9.1 kg), as for example used by
Air France. The bigger the plane, the more senseaites to substitute the seats and to

reduce weight.

Strategy 2: One can also work on the SOPs (Standard OperBtiactices), which are set
by every airline independently, and state for inseahow the plane is operated by the pilot.
There are also some opportunities of optimizat&s.an example, earlier airlines tried to
fly with only one engine (e.g. Eurowings) and ttere to eliminate the roll way.

There were also experiments of not using full powetake-off. There certainly exists
potential in what can be done and what especiailglisairlines have not really used so far.
The big airlines are much more active in this abEmause they have real departments for
optimization.

There are also other methods available on the maskeh as the long discussed Vietak,
which is a small robot unit that is attached onehgine and operated by an electro motor.
It serves the purpose of power the plane to gelling for taxing so the aircraft engines do
not have to be used for this anymore. There areymamovative things from many
different countries and one can use these to sasts.cin taxing, actually a lot of fuel is
burned and if it can be reduced, it would be fabtaa

Another opportunity is the use of an APU (AuxiliaPpwer Units), which can be used
when the aircraft is on the ground. The APU isudeld into the fuel consumption and

therefore also accounts for gemissions.
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This unit can be substituted by a GPU (Ground Pdwet). These are small vehicles with
current sinks, which are standing on the airpartpalf they are used and provided by the
airport or the service trader then one can caleulze trade-off and compare how much it
costs to operate an APU and a GPU for examplediram hour.

Bio-fuels are another big topic within the industjhe last one was developed by MS
Siwert, but | think we are still far beyond our 8mOf course there are basic approaches,
but | don’t see any great progress within the nemtyears. For our airline, we see the
biggest potential in adjustment of SOPs and fuéhsggin that area.

It is not so easy to change something like in thganary trade, where | can just build in a
filter somewhere into the chimney and it is enouglgarding an aircraft, you cannot just
stop one of the engines.

Another issue is the so called “profit-tankering/here we look where it is sensible to tank
regarding the price level. If you tank full, youkéamore weight with you, what also
increases fuel consumption. All of these variouadaroff opportunities are quite
excessively pursued by some airlines, but on therdtand not at all by other airlines, what
does not even have something to do with tourismanRy, for example, tanks full as a
matter of principle, because they want to keeptikely short turnaround times. It always
depends upon where the focus lies.

4. Which of these optionswould berealistic and why?

We as an airline don’t have a choice, whether wet wa not. Every submitted annual
monitoring report needs to be verified by an exdesource, which then again needs to be
approved by the competent authority. This meant ytba need to find someone who is
approved by the DEHST as a verifier and thereferguitable to visit you and investigates
if you have cheated in the monitoring report. Iis tmatter, the DEHSt hedges itself well
against cheating. Then it does not leave us muedidbs accepting their practices.

Honestly, after my first encounter with the Diregeti | was very angry about the Annex |,
where is stated which flights are excluded fromehessions trading scheme. At first, there

are government flights.

67



04.05.2010

| thought to myself, this means that in militarydagovernment flights fuel can be
senselessly burned and the ozone layer can be édmiagcause it is allegedly necessary.
On the contrary, my regional connection from BremerCopenhagen does not interest

anyone and therefore | have to pay. This pointadly odd.

The directive is very clear, so | don’t think a mdlexible arrangement is necessary or
would even be useful. The only subject, what wesgirdble to change, is the creation of a
global system with a central organization as th&@Cwhich would set up the system and
additionally an authority with a control functiofhe controlling authority would have to
be first empowered by all member states, but | nieglaas absolute nonsense that every
participating state has engaged its own competeghbdty. When you ask the DEHSt, they
also agree. According to my knowledge, after sdvereetings, the DEHSt is not happy

about the decision and the obligations involveth&ir function.

A global emissions trading scheme would be possibleany case. As umbrella
organization for this kind of project, the ICAO wdube ideal, because it is from its
structure similar to the European Union, even iitwians would see this differently. The
ICAO can make laws and suggestions, but they d@vé any jurisdiction. For that reason,
they may not directly convert laws and there isbnp difference to the EU. The ICAO
would be the best and most sensible partner. Naddo business model, because we are a
regional carrier, but when you look at global playéke Lufthansa and United Airlines,
who fly to Europe. Then someday the question aris&n every continent or economic
zone begins to construct own directives, we wouwlthexday end in a chaos of regulations
and | don’t see any sense in that. It can alsobeosupportive for the structure of
competition. It would be very desirable to handieunder an umbrella organization.
Particularly as we have seen in Europe at thedotion of ETS that for every country a
local competent authority was determined. In Geynae have the DEHSt, which requires
you to use a rather exaggerated communicationraystat is called “virtuelle Poststelle”
(Eng.: virtual post room). In the Netherlands, ymly need to fill in an Excel table and it’s
enough. The respective local competent authorgsen have within the ETS different
interpretations of the EU regulations. Thereforewibuld be nice to have a uniform

standard. The DEHSt was very cooperative regarididgral queries.
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5. How areticket fares and cost structure going to be influenced (by higher costs

through taxes and purchase of emission certificates)?

There is a good source: Air Transport World. Sondgttbought the costs would amount to
under 1 € per flight ticket. They assume that tiiece will not be big; however they have
only controlled the concrete emission certificaded left out all of the other issues around
them. For instance, you need someone to follonheE TS, undertake the monitoring, buy
measurement devices and that of course createsrhogierhead costs. The fixed costs are
influenced by the administrative expenses. As fgrawn opinion, | assume it will not
make more than 4 € per flight ticket. For smalliaés it will be a little bit more than for
big network carriers, because they can spread #uministrative expenses among more
flights.

6. Do you think there will be more extra fees in the future due to ecological

reasons? What type of fees could that be?

Regarding extra costs, | am very convinced thagraRyanair will have introduced the
toilet fee, it will not take long until we have pay an eco-contribution as well. | think that
the ecologic aspect will be cannibalized by somknas. This is similar to the extra fuel
fees. A few airlines take extremely high fuel sargjes, whereas not the whole amount is

based upon fuel costs.

7. Doyou think airlines are likely to reduce their flight frequency and restructure

their flight network dueto the new regulations?

| think we are already seeing that. Especially lba German market can be seen that
regional carriers are pulped. Eurowings has talaindt its fleet out of service, Contact Air
flies only from Stuttgart and in the 1-2 Fly -pragrme of Lufthansa reads nothing else but
the market under 50 seats does not have a futww@udihg this only to environmental

factors is doubtful, but it is gladly pleaded.
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| think network carriers are going to use the emwnental topic for their purposes. In
reference to fleet structure it is to assume thabme fleet, aircrafts with only 50 seats will
be taken out of service.

We rather see a chance in this, because we arpendent and now some routes are
becoming free on the market. Nuremberg-Brussels @ooch Hannover, Dortmund,
Paderborn, Lippstadt and Osnabruck does not happeh anymore.

It is more of a chance to open up new marketsragianal carrier. From an ecologic point
of view, in other words not only due to ¢@nd ETS, something should be changed, but
also because of noise protection. These issuesrdlaence the fleet: one thinks whether
an aircraft, what was previously utilized for 1026 years, should be substituted. Your
fleet strategy is also focused by ecologic aspsoteehow, what was not important in
earlier times. During the past, only the economimbers were of importance and that was
sit. Nowadays, environment belongs to the images Mce to call your organization a

‘green company”.

8. How do you seethe general development and use of alternative fuels?

This is actually a hot topic and there are sevknadls of alternative fuel. Now we are
talking about the tertiary fuels. When | think dfeanative fuels, it does not help just to
switch from one scarce crude material to anothede®elopment towards coal, gas or other
non-renewable fuels; | don’t like it. Nothing ish&ved by shifting the cost pressure from
oil to the next best crude material. It would wacording to that, we could as well use
Uranium to power aircrafts. What functions in subimas should work in aircrafts as well.
What | like is the tendency towards bio fuel frofgege, because the interesting aspect is
that it grows again and you can extend the algadymtion. However it is still in the test
phase and only South African has experimented wvih far.
It occurs to me that the more they are trying aval hore successful they are, the more
silent it gets around them. Probably because theoaipanies exert great influence on the
development of alternative fuels, or rather theypsass and slow down the development.
The oil corporations don’t have any interest it they are very powerful.
| believe we are moving into the direction, butsitnot going to happen within the rapid
future, but rather in a medium-term of 10-15 years.
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The problem is that aircrafts cannot be amortidesl ¢ars (usually within 3-5 years), but it
takes at least 10 years and then you also takeacdount the residual value plus you still
want to sell it and then it is operated by someelse. Considering all these facts, the
amortization of planes is very heavy in infrastuuet

When you begin to use other fuel types, it alsomada have a second fuel storage facility,
different tankering vehicles, and another tankestugage facility and so on. Therefore it is
very costly.

| would have seen a chance, if such a fuel woukkHzeen used for a Boeing 787, but
honestly | don’t see any groundbreaking developsanthe next 10-15 years. The next
subject to substitution would be the A-320, butbAs already mentioned that nothing
revolutionary is going to happen within the nextate.

Merely the design in terms of facelift is goinglde marginally modified, but nothing else.
These developments have to go along with a newadiinmodel, then | would see a chance,

but not at the moment.

9. Do you regard ecologic marketing (communicating environmental protection asa
core resource to customers/ the environment) as a good way of differentiation to
gain customer attraction/ loyalty in the future?

This marketing point of view works well in some mess areas. Nevertheless, it would not
work in the airline industry. It is comparable teetsale of a 3-liter car: but who buys it?
The 5 person family with the Volkswagen Lupo, white seller explains the 5-seats car
would be very suitable.

We set the focus on the business traveler, buhltdelieve that we can persuade him with
green marketing. It is more comparable to the cursstuation at the Royal Bank of
Scotland, which is a competitor of us: | have saemassive collapse in the demand for
business travelling. They had flown via Royal BarikScotland, including customers and
employees, and the great decrease in demand ddrorastheir prospect for alternative
means of transportation.

This does not mean that flying is regarded as air@mmental sin and taking the train is

the non-plus ultra, but they rather see to it fwahe business trips are done by train.
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Nobody has actually really tried this green manggtitherefore it is difficult to me to
definitely tie myself down to the statement; butdén’t believe that customers are
influenced in their choice of airline, because noastomers are very price sensitive.

This is true for both segments: we have always knthat leisure travelers have been price

sensitive, but now this is true to almost the saxtent for business travelers.

10. Do you think there are differencesin the capabilities of alliance membersand

low cost airlinesto reduce emission? I f yes, what could these differences be?

The Star Alliance’s attitude towards emissionsitigdthe Star Alliance does not do
emissions trading for their individual memberstdrnms of administration, they stay out of
it and every single member takes responsibilityifoso | don’t see any advantage in being
an alliance member. Certainly it would have beearsen if it would have been run under
the alliance, then they could have significantlgueed the overhead- and administration
costs, but this is not wanted because they wakeep their independence, what is also well
understandable.

Low-cost carriers are clearly favored, because ttexgive a higher allocation of free
certificates due to the fact that they report higbane-kilometers.

There are several reasons: they use aircrafts hongfer than us. We as a regional carrier
are situated at the lower end, so we fly aroundofeck hours per day. Ryanair reaches 10-
12 hours per day and Air Arabia, which is alsoa-tmst carrier, has even achieved to fly
13.3 block hours on average per day with their :32

The more you fly the more passengers and higheretilometers you get and therefore
more free certificates. These airlines are veryilfle, so | can imagine that not all routes
completely fit in to the economic requirements. sTlgear we are starting to report out
tonne-kilometers, next year we will receive theo@dition, which lasts until 2016 and |
would not be surprised if one or another routempsars. Of course, you rather take more
tonne-kilometers into your emissions report, beeahgy are anyway free of charge and
then some routes disappear.

What would be interesting to me are cargo airlines.directly fly from Hong Kong to
Germany, | would need to pay for both flights: oatd/and return flight for the entire route.

Cargo is also quite time sensitive, but not as maschassenger air traffic.
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If I worked in the cargo industry, | would think:aAg Kong-Frankfurt, | try to fly via
Russia or Belarus and make intermediate landingtRéhen | would only need to pay the
flight from Belarus to Frankfurt instead of Hongipto Frankfurt. It would make sense.
Therefore | can really imagine that some carganaisl re-think their route concept and
make senseless intermediary landings to reducerthges and distances.

Otherwise, | don’t believe there will be any diffece. Every airline is struggling with the
ETS. Some business models are clearly favoredrdgatrding the structure and reporting
style nobody is favored. All laws are equal to amycand well understandable. It is
generally more about the money, because the baggairline is and the more flights it has,

the more money is involved.

11. Regarding trade of emissions certificates: Do you think the profit from selling
unused certificates is a strong incentive for airlines to reduce their own
emissions?

The initial allocation of 85 %, whereas 15 % areduBor stock market trading and purchase
and 3% are a reserve for newcomers and stronglgnehpg airlines. There are not many
airlines that will find the scope to leave certifies unused and sell them on the market.
Almost all certificates will be used by the airlsnthemselves. Therefore | don’t believe that
one can expect great profits.

Certainly, if some certificates left one can sékrm, but | don’t see any great fleet re-
structuring by carriers. Clearly, there are saypotentials, but these are relatively small, so
there are no big incentives.

If you want to participate, you need the administeabackground to make profits. Also
other things, such as infrastructure, monitoringspenel and stock-market specialists are

needed. It is only an assumption, but for ourrarik is not going to play any role.
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Interview with Institute A

Date and time: Wednesday 27.01.2010, 14:00-15:27
Person: Environmental economist and researcher assooiatbe German Aerospace

Center

1. How do you seethe global implementation of emissionstrading for the aviation
industry global implementation emissionstrading for aviation?

In principle yes. It is difficult, because you neéa reach out further. The ICAO
(International Civil Aviation Organization), as wels the world climate council, both are
having this topic already on their agenda. The UREChas noted in the ICAO’s register
that one needs to get involved in this issue tolréarther goals.
The problem is the functionality of the ICAO meclsans. It is theoretically possible, but
at present rather unlikely, because of the inclgditifferent interests that exist.
Correspondingly, it is going to be difficult to aa consensus. In the first place, some
hope appeared by the election of Obama and therealap several climate protection
initiatives within the USA, especially on feder&hte level. At least in the short-run it will
not come to an agreement within the ICAO regar@imgssions trading.
Even if you can win over the USA, many developimgirries still see this issue very
critically. Particularly those which are formallyils having the status of a developing
country, but despite of that they have an extrenwynpetitive air traffic economy.
Especially regarding the now the slowly peteringoty Protocol, which is losing its
relevance. For instance, the Arabic Emirates og&pore are rated as developing countries,
but still their carriers have positioned under thep 10 or 20 of the worldwide most
successful airlines. Especially the Arabs with tlstiongly growing airlines are of course
likely to oppose these measures, which may undesettcircumstances slow down the
growth. Therefore a short-term development is quiitikely.
Regarding additional information: GIAC (Group orntdmational Aviation and Climate
Change) (final report 2010) is a group that hefdegeting last year within the framework of
the ICAO.
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This group has been dealing with climate change amakion, whereas they also tried to
identify measures and anyhow to quantify how aaffic influences the environment,
especially regarding climate change.

At first, they have come to the conclusion thatytiant to introduce a worldwide GO
standard for new aircrafts. The means when manufarst wanted to get a new aircraft
certified it has been so that certain propertiesded to get certified in order to get an
approval. These properties have regarded noisenand oxides, but now these aircraft
properties should be applied mainly to O®@w.

We are facing this rather critically, because:Cémissions directly correlate with fuel
consumption and airlines are already having a gtrowentive to reduce their fuel
consumption and therefore @&missions. No airline would buy a fuel inefficiexrcraft.
From an environmental-economic point of view thstimment of a C@®-standard is not
really effective and worthwhile.

In February an ICAO cap meeting in Montreal for &ion Environmental protection will
be held again, where they will decide about furercedures. This process is of course

very lengthy.

Currently a new cap meeting cycle is beginning,enew environmental guidelines will be
defined. It takes 3 years to come to a decisiont adll take at least until 2013, and then
resolutions are usually not implemented immediatelyprder to give the industry some
time to adjust to it.

The CQ -standard will by no means become effective be2@&6. When it is valid it will
only apply to newly certified aircraft types andegpumably not to existing ones.
Accordingly, the effect would be very long-termt i3 a kind of minimal consensus on
which the ICAO will agree.

Skeptically one could say that they are tryingiteed from the emissions problem, because
they can say: “Yes, we are doing something, becaeseave another instrument: the £O
standard which is supposed make a contributionérd@lore one can refrain from emissions

trading. This is the current state in the ICAO.
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It would be interesting to abstract from the ICA&3, the EU already has decided upon
emissions trading what leads to the inclusion @&-tmrd of worldwide emissions. | believe
that the European Commission still has hope thenathe Kyoto Protocol is going to lose
its effectiveness, other states will also see tbeessity in emissions trading plus other
climate protection measures and are willing toipipte.

It will not be introduced at once on a global scdlet firstly one has to look for strong
partners. Given that the USA would adopt emisstoading and implement it together with
the European Union, then probably already two-thirdhree-quarters of global emissions
could be included into the system.

Also in Canada and Australia there are politicahtls that support the introduction of
emissions trading and if one could reach an agreemehat area, all starting and landing
air traffic of these two countries plus Europe émel USA could be included. Then already
about 90 % of global emissions could be included.

These are still dreams of the future and it is gdmbe quite a lengthy process. We have to
see whether there is a possibility to cooperaté wiher countries. A question regarding
the arrangement arises on whether other countne®ndlitionally join the European
system.

If necessary the EU-system also needs to be mdddaxordingly. This would be an
assumable development for the future. As a matftpriociple, one can be rather skeptical,
because the lobby groups within the USA are apmtgly strong, which decreases a
success of short-term perspectives.

Institute A has been trying to relatively precisdlystrate the current legal framework
within Europe and to model it regarding possiblesamuences.

Of course, on the level of airlines it is alway#idult, because one can never know exactly
how an airline is going to develop, for instancevhmany new planes will be purchased.

Concerning the sector in terms of sum, the datmii® reliable and we have good results.
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2. How haveyou followed and prepared for the emissions trading scheme?
On the one hand, we are also operating our owt, flag we are not concerned with
emissions trading, since somewhere in the smait pfi the EU regulation is defined that
research flights are excluded. We are allowed tratp our Airbus A-320 and other planes,
such as the Gulf Stream D-550, entirely withoutssioin certificates.
On the other hand, of course we have been follovewgrything as we are advising the
Ministry of Transport. Accordingly, we do not exeat direct influence on the EU-
regulations, but we have a consultive function. Wheistry of Transport makes statements
on legislative measures within the EU. We supguett with scientific consultation.
The federal Ministry of Transportation is mainlytarested in the effects on the German
aviation industry as well as on German airports: @ativation for modeling derives from
that interest.
Four to five years ago, when | started working hénés issue was not so well-known;
therefore we mainly concentrated on Lufthansa.
We are also constantly extending our modeling digpstep and now we can make
statements for the entire sector. My colleague aaeauthor of our various papers
represents Germany in the ICAO.
There is a group at the Cap Emission Environmdntatection, which is called “market-
based measures task group (MBMTG)”, where my cglleais also representing the
German interests, in the emissions trading disoasswithin in the ICAO. There is also a
document available that concludes the ICAO’s pointiew, which is unfortunately rather
smoothly phrased. In principle it discourages meanst&es from introducing measures on
their own, as they could possibly influence the petition. In the end this means no real
progress.
At least we have representatives in various coreesttand we are following the political

developments. Of course, we also follow the effectsndustries and economy.
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3. What macroeconomic developments do you expect in the aviation industry
when emissions trading will be introduced?

In our papers we have begun to calculate the adarasts and expenses that airlines need
to bear. We have reached the conclusion that theuatrof emission certificates, which
need to be purchased during the first phase iewen that high, at least it involves only
around 30-40 %. In sum this is certainly a logasily rises up to billions. However, when
it is distributed upon passenger or passenger-ltemper single ticket, it is not much
money at all; of course, under the condition thettiicate prices stay mostly within a
normal scale.
This is currently proven by studies, which estinaiees per tonne CQo be between 20 €
and 45 €, partly 80 €. When this is shifted to agienal costs, the share is relatively small,
respectively micro-economically in terms of modgliemissions trading has similar effects
as a fuel price increase.
The effect of the oil price increase in 2008 to teximum level until now has had a much
greater impact than emissions trading is expecéduve.
It is unlikely that the demand will, according tonse lobby-groups, decrease massively.
The next important question for us is: In what faare airlines going to pass on their costs
to the customer?
This is a very exciting question, which has notrbselved by economic sciences yet.
There are merely some assumptions. We are alsonmakily rough assumptions, for
instance that airlines would distribute their costenly amongst customers, similar to the
water distribution of a watering can.
In the end the extra cost on top of ticket pricak amount to 2 € to 5 € for an inner-
European flight and maybe up to 50 € for a very léarg-haul flight, like Frankfurt-

Singapore.

As a result of this price increase, there is a demension of competitive structures, which
has been examined by us in our latest papers. ©withely liberalized air traffic market

we have the problem of where airlines have situttied hub. For example, Lufthansa has
a hub in Frankfurt and Munich, whereas Americatireis have these outside of Europe,

such as Delta with its hub in Atlanta.
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Therefore it is interesting to see how many diffierieavel routes there are available to me
as a customer. We had a paper which used the egamhflying from Cologne to San
Francisco. One possibility was to fly by Continénia Cologne- New York (not available
anymore) and then continue to San Francisco. Aaugrib the ETS (Emissions Trading
Scheme), the flight from Cologne to New York wouwldey the regulations, but this flight
is significantly shorter than one from Frankfurt3an Francisco.

It would also be possible to take Lufthansa andytrain from Cologne to Frankfurt. This
means that the American airline with its hub owgsidl the emissions trading zone operates
only a few routes on a very large number of fligthat fall under the regulations of
emissions trading.

Aggravatingly, we reached the conclusion that loagt flights scored very well regarding
the specific C@Q-emissions caused by different airlines with tmegpective flights.

This also has something to do with the physicdyafd, because the very energy-intensive
take-off phase is distributed over a long distara#ferently from short-haul flights, for
example Cologne- Berlin, where the plane must st faken up to travel altitude, what
requires a lot of energy; whereas the distancel&ively short. Therefore a great amount
of energy is needed, which causes a lot o @en converted into a passenger-kilometer
value.

An additional problem is the high utilization ofténcontinental flights for both passenger-
and freight flights. As background information: tetermination of benchmarks is based
upon the reporting of revenue- tonne-kilometreha monitoring concepts. Then it proves
to be especially good if an airline additionallys@ltransports a lot of freight, because
everything counts as traffic capacity, which carrdgistered and reported. By multiplying
this amount with the benchmark | get more emissicading rights.

That is the current state for third-county carrievhich only serve Europe with long-haul
flights and additionally they only operate theiroghhaul network outside of the ETS,
which means only having efficient types of flighfsom our point of view, this is the main

problem where competitive disadvantages for Eunogaariers can be expected.
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Continental and American Airlines serve their sh@tl network within the USA, while
Lufthansa serves the smaller places within the ddniftates via Frankfurt (Frankfurt-
Seattle/ Portland/ Denver). One can also fly by Aoz Airlines from Frankfurt to
Chicago and then continue further into the States.

The air traffic industry, also including aircraftamufacturers, has been evaluating the
system mostly positive so far since they can masglye sell new and more fuel-efficient
aircrafts. On the other hand, they also have &afiview upon the additional costs that can
slow down the economic growth and then it is maifécdlt to sell aircrafts. They are
rather indecisive and expect no big effects, wheferairlines it is a little more difficult.
Another point, which is often discussed in the Gamrpublic but not realized very well, is
the great number of Intercont- Intercont Lufthapaasengers, for instance a traveler from
New York to India has a great variety of travel sibgities. Certainly, it is also possible to
fly directly from the USA to India or via the ArabEmirates by Emirates and Etirad, or via
Europe.

When we again apply the logic of a watering cae likstribution of additional emissions
trading costs, a traveler going from New York vierkfurt to India and back would
suddenly have to pay four times the additional<ést each flight. Regarding a long-haul
flight taking up to 50 € added costs for each tighgment having 4 segments, the extra
expenses would suddenly amount for 200 € totdllyoking at the low fares we are having
nowadays, | can well imagine that a New York- Ini&et will not cost more than 1000 €,
so it would be a cost disadvantage of 20 % compe&redher airlines. From the Lufthansa
point of view and also taking into account otherdpean airlines: KLM, Air France, this is
a really big problem.

Furthermore, concerning low-cost airlines (AirBerlRyanair and EasyJet with a strong
growth) the benchmark allocation of the reporteceneie- tonne-kilometre based on this
year represents a great difficulty that, becausevilue will be also taken as basis for 2012.
When an airline is showing a relatively strong gitower doubles its fleet until then, they
will naturally need to purchase more additional €si@n rights than other airlines, such as

Lufthansa with only a moderate growth.
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These are competitive aspects that play a roleinwiurope, meaning low-cost carriers
may suffer from potential competitive disadvantagasnply because they grow faster and
therefore require more emission certificates tharfreely allocated to them.

Interestingly, EasyJet was very pro emissions tigadivhile Ryanair was totally against it.
EasyJet argues that there are positive environrmeffects, because they are all using
relatively new aircrafts with a high utilizationtea It always depends upon the point of
view, whether the absolute emissions are takenctwhbf course greatly increase by the
growth of low-cost carriers, or the specific enoss of individual airlines per passenger-
tonne-kilometre, which may be lower in comparisomther airline’s emissions.

It is always a question of argumentation and | tdies view that one should assess the
absolute emissions, because these are eventul@lane for the environment. Therefore a

strong growth of some carriers is rather undesérabl

4. How much CO; -reduction potential do you seein the aviation industry?
We are dealing with this wonderful topic every d&ur institute is rather technically
oriented. We are a little untypical for the areaaifport establishment and air traffic
arrangement. Usually our institute employs extrgmelany engineers, who want to
develop innovative technologies.
There is a department for material research thatsdeith the construction of lighter
materials in order to reduce the weight of airgrafihd therefore to save fuel. Then there is
an institute for propulsion technology, where nawires are developed and components
are optimized.
All across Germany we have many other locations.Gloitingen aerodynamics and
airstream technology is researched, where thetptnyinimize the air resistance of aircrafts
to contribute to fuel saving.
This is all unbelievably expensive which can bevproby good graphics. The development
looks like this: regarding the aircraft developmdram the 1950s until 2010, it is
interesting that during the first years there wambelievable progresses. In comparison to
the achievements during the last few years, itl@ome extremely difficult to achieve
savings in fuel and a decrease inJ@ecause engineers are running out of possikilitie
within the boundaries of natural sciences.
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It is becoming constantly more difficult and incse®ly more expensive to achieve
progresses. Therefore one has to say that thedlegical potentials are already exhausted
and extremely costly. From an environmental- ecanoamd holistic point of view, it
makes most sense to avoid emissions where it @pest. As a rule of thumb, one can say
that the avoidance of 1 tonne €@ aviation costs around 500-800 €, whereas thests
would probably only amount for 20 € in a coal poyé&ant. There should be no question
within the society about where emissions need teetlaced; certainly not in air traffic due
to the enormous costs.

Another problem is the impossibility in aviation educe all occurring emissions equally
strong and at once as a result of the difficultglévelop progress. One has to think about
what is more important, whether it is climate chengthe improvement of local air quality
at airports.

The new and fuel-efficient aircraft engines have thndency to emit more nitric oxides.
Then one needs to decide what is wanted: eitherriggc oxide with automatically more
inefficient fuel utilization or fuel-efficient flyig with the acceptance of local air quality at

airports to worsen.

Another issue is the technological progress, winiapbpens only very slowly. It is easy to
demonstrate this talking the product lifecycle of aircraft: the air traffic industry is
regarded as a very modern and innovative brancimdafstry. However, when thinking
about the Airbus A-320, which still has many ordense has to remember that this project
started in 1984. Despite of continuous optimizanA-320 build today does not differ
much or only marginally from one that was build 29® principle there has been quite
little technological progress.

A successor for the A-320 is only planned for 202@23. Then the last Airbus A-320
build in 2021 is still going to fly for 25 yearshib finally means that the entire product
cycle runs over 60 years. As a matter of princiflem the first blueprint until the last
plane is taken out of service.

You rarely see this in any other industrial brartécause you rarely capital goods are used
that long and intensively. Therefore the world fleealso changing only very slowly as
every individual plane is used for an unbelievdbhg time.
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Taking a look at the Lufthansa: nowadays the awerage of the majority of the
intercontinental fleet exceeds the age of the pileho fly it. The Boeing 787 fleet of
Lufthansa, of which they are still having 60, wasltin the middle and end of the 1980s,
which are again about 25 years until now. Regardafgty this is not a problem, because

the planes are always optimally maintained.

One can conclude from this that Lufthansa think&erghing currently available on the
market is not so much more efficient that it wer@twhile to substitute our planes. Even
if they substituted their old Boeing 727 by newlyild ones, in the end it would only
achieve 5-8 % in fuel savings. The high investnuasts needed to purchase new aircrafts
are not profitable. Then you rather continue flywi¢h your older aircrafts.

One can well recognize in what areas Lufthansadsiding on modernity: namely in the
long-haul fleet where significantly more fuel isnsomed than in their short-haul traffic.
According to our calculations, Lufthansa has appnately 12.800 flights a week of which
800 are intercontinental flights and the remainit®000 are short-haul flights. The
intercontinental flights consume more than 75 %hef entire fuel consumption within the
Lufthansa fleet. There is an extreme disproportiia000 against 800. For that reason
Lufthansa invests very strongly into its long-h#flekt to achieve effective fuel savings.

This would not be worthwhile in the short-haul flee

Interestingly the manufacturers, Airbus and Boeiage concentrating firstly on the
construction of new long-haul aircrafts. The A-383 been operated for two years and the
Boeing 787 was just recently taken into servicejeMime A-350 is still under construction.
Concerning these aircraft types one should havgrbatest comparative benefits from new
technologies.

Back to the A-320 successor, when it will be takea service between 2022 and 2024, the
older model will have been in production already fiver 30 years. These are the
dominating economic and technological mechanismet tead to boundaries in the

reduction potential.
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Taking environmental problems, on the one handgtblkal traffic is growing rapidly at an
annual rate of 4-6 %, but the technological improgat rate by removing old planes,
trying new approach methods and other aspects asitarronly 1- 1.5 % per year.

Clearly in the long-term the fuel consumption isngpto increase gradually and technology
will not be able to make up for the strong growthtriaffic, also regarding the growth of
emissions. It is a further important point to fiather measures besides technology and in
my opinion emissions trading is one of those.

Why do airlines need to reduce emissions themsetakig on very high expenses, if it
would work much more efficiently in other sectorsdahe air traffic industry could just
contribute its share to it?

It is often discusses, also airline-lobbyists likeuse it, that an improved air traffic control
is needed (for instance in Lufthansa’s politictkles). It is assumed that 10-12 % more fuel
is used than it would be actually necessary, bec#us air traffic control structures are
supposedly inefficient.

| want to emphasize that this is no argument agansssions trading. Even with an
absolute efficient air traffic control the increas¢e of emissions would conform to 3 years
of good economic growth, but what is going to happéerwards? Therefore this kind of
argumentation is not persuasive as it is no longyteolution.

Another aspect is the attempt to optimize flighéigtions here in Cologne, for instance by
not doing conventional approaches but by usingralai approach like a sailplane. Then
they let the engines idle and float towards themay) what is called “continuous descent
approach”.

On the one hand it certainly brings some advantaggison the other hand it becomes
anyhow very difficult for air traffic controllerotinterfere in heavy traffic. These potentials

are only possible in a very limited scope.

5. Do you think more flexible regulations could lead to a higher compliance of
airlineswith the emissionstrading scheme?
Certainly, the idea of different benchmarks wagadly mentioned in our papers. It would
be one possibility to avoid potential competitivstartions by setting separate benchmarks

for freight- and passenger traffic or respectivielyshort- and long-haul flights.
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On the other hand, it may upset airlines even rtiwaia they already are, because it would
complicate the administration even more. Now adinare already upset about their
monitoring concepts. If they were to separate tmeonitoring concepts according to
different flight routes, business models or freigbassenger traffic, it would mean more

administrative expenses, which would be again megédr airlines.

In principle it is difficult to say. It hasn’t beathiscussed officially whether the emissions
trading scheme could be modified in that directidow they are doing it in this form, so |
am not so sure.

| regard it as interesting how airlines have besacting towards emissions trading. Many
airlines are very opposing to it (Ryanair is agaiasything that increases costs and also

Lufthansa were a long time against it).

Nevertheless, there are some positively mannerédes (Scandinavian Airlines was one
of the first ones to support it, even though ityorégards Europe, because it is a good
measure of climate protection and they see it apad of their corporate social
responsibility to participate).

Personally, | have noticed that many British agfinvere in favor of it (British Airways
and EasyJet). My assumption is that they reactat way to steal to airport upgrade
enemies” thunder. They say:’Clearly the air tratii@s negative consequences for the
climate, but we are taking responsibility for itdatherefore demand some concession
regarding airport upgrades, because both Gatwick #&teathrow are extremely
overcharged.” It is certainly better to set upoamaete upgrade design rather today than
tomorrow. This is a subjective assessment andrataneally prove it.

It could explain why some airlines are for and saagainst it. Most airlines outside of
Europe are extremely opposing the ETS. Americatings only submitted their reports
under great protest. The American Trade Associatiamts to sue now against Great
Britain, because it will be the administrative ctryrin that case. We will have to see how

judges are going to decide. The many differentuatadns of airlines are interesting.
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6. |Is there federal support for airlines to set up and optimize their emission
monitoring system?

To my knowledge the DEHSt (Deutsche Emissionshastidle, Eng.: German emissions
trading institute) organizes workshops where thesgubs the requirements of emissions
trading and what are the expectations towardsnasli As far as one can evaluate from a
distance, it seems to be mainly a huge for all &iofdconsultants and accounting firms.
Especially small airlines, particularly from thimbuntries, are not very familiar with the
European practices and then employ a consultaritetp them set up the monitoring
concepts.
One of the former graduates of a colleague of maie has been part-time lecturer in Bad
Honnef, has established an own small consultingpesmy and is now also advising
Russian airlines that are flying to Europe. The stitation deals with the set up of
monitoring concepts, as well as the required ceatiés for the respective authorities.
Another dimension is that not only persons are edadho support airlines with the set up
of monitoring, but there is also a need for prafasal to control, audit and verify these
concepts. This is really a huge market for accagntirms as | have also personal contacts
to Pricewaterhouse Coopers. They are making & loiooey with it.
By means of legal guidelines, a totally new fiefdbasiness was created. This suggests the
assumption that airlines need to pay a lot of mdoeyhese services and these firms are
the biggest winners of emissions trading.
Also the tightly scheduled deadlines were quiteébfmatic as many airlines were not able
to keep them. Therefore there was a prolongatidhrmbnths.

The first phase only concerns a timeframe of onar,yehich is not so tragic, but the
second phase is going to last from 2013 until 282@ is based on only 1 monitoring year
in 2011. If some airlines forget to hand in theacdments, then they will not get any
emissions rights for 8 years. Even as a smallaxartying to Europe only 5 times per day,
summing this up to 7 or 8 years, it results in ioils of euro. From an airline perspective
this is extremely important and it would be veryenesting to see current numbers about

how many airlines haven’t handed in yet their marimg concepts.
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You wouldn’t believe what can be seen in pracficejnstance when | participated in an
IATA (International Air Transport Association) slabnference 2 to 3 years ago. In most
cases, if you want to fly to a big airport, you dee apply for slots from the airport
coordinator in advance. If no slots are assignegbtg you are basically not allowed to fly
there. | came across some airlines that did notwkaball how the system works. Also
really big carriers were amongst them, who opedsiy flights to Europe with their
Boeing 747s. Then | could conceivably imagine tatller airlines may not even have
followed up with the ETS so far and they will géj problems.

This can be another difficult factor, because ma$ worthwhile for small carriers to form
extra units for emissions trading due to the latkresources. Often employees from
another field, already having other tasks, are lwed to additionally take on the
responsibility for emissions trading. Often theg @ven alone responsible for this entire
Issue.

Bigger airlines, such as Lufthansa, are not hartmethking on a few more employees for
that purpose, in case they are needed. For snaalleres this is more complicated, taking
into account that small third-country carriers oftl not even have any personnel here, but
only small handling agents. Then consultants beceeng valuable to them. In conclusion,
there are no real federal initiatives, but theestather complicates the whole issue even

more.

7. Are there financial resources to support airlines to acquire more
environmentally friendly technologies?

This is also an interesting question: | would sag &nd no. Of course, there is no scrapping
bonus for aircrafts like for old cars. Admittedipere was a demand for it from EasyJet,
but this is nonsense. For the reason that even ezsyold aircrafts, including all
maintenance and optimizations, are on quite theesgumlitative level as currently build A-
320s. Therefore there is no objective reason tcameinsuch a thing.

One could say that benefits of certain financiaoteces persist in research promotion.

There is a very big European project called: JoingJTechnology Initiative, Clean Sky).
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It is a very expensive project of which a lot of meg flows to aircraft and component
manufacturers for the purpose of research and dewwnt to bring forward new
technologies.

These are supposed to be implemented into praasceoon as possible. We are also
involved in it and the project is very importantus. There is also a lot of interest within
the EU to support and promote advanced technolomiesreate new workplaces by
establishing competitive technological developments

Besides that, there are also general researchgmoges of the EU, while the most recent
programme is the research project 7. We can alply &pr it and then we are qualified to

receive money from the financial funds of the Ewap Commission.

At this site, we also have a test facility for cambion chambers, which are built into the
engines where fuel is burned. These have the aiathiteve more fuel efficiency and to
create fewer emissions of nitric oxides. At inquigren this is likely to be ready for
practical implementation, the answer was in 10-4ary.

Of course safety is playing also a big role, esgcin the area of general aviation, but
also for small business planes since the technadbggciprocating engines hasn’t changed
much since the 1950s or 1960s. These businessspleme unbelievably bad emission
values, but it simply requires so much capital evelop something new. There was a
German entrepreneur called Thielert, who has besmreldping small diesel engines.
Despite his great success, he got bankrupted. Evpractice he got very good critics and
was technologically innovative. Nevertheless, i@y costs incredibly lot of money to
bring such a project to market maturity, going tlgio all instances and certification
procedures. Accordingly no medium-sized entreprenan really afford it. Even regarding
big aircrafts, there are eventually only two bigmagacturers left on the market, Airbus and
Boeing, while one can still include the smaller ®rigombardier and Embraer, for the
reason of the incredible expenses involved in teeebpment of new aircrafts and the
completion until series maturity. It engulfs biti® and that is why planes are produced

over a very long period of time. It needs a lotiwfe to amortize these development costs.
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As an example, when 5 billion were invested intoascraft, but only 5 million can be
amortized when it is sold, at least thousands emtimeed to be build to even get back the
costs of research and development.

In both Germany and the United States, Airbus aadify are supported to export their
aircrafts. There are export-import banks that suppampanies to make business abroad, in
Germany are for example Hermes-guarantees, whicke nsaire they receive cheap
financing.

The main political interest is more to secure wéakps and less to sell other countries new
and environmentally-friendly technologies.

Airlines like to use the argument that the costsirag from emission trading deprive them
of the money they need to invest into the acqoisitf new aircrafts and technologies with
lower emissions. Economically this is exactly tlgit thing to happen. Money shall not be
wasted on expensive technologies, but emissiodimgashall be used to finance the most
cost efficient emission reduction. Besides loweel feonsumption, airlines are also
following other goals by acquiring new aircrafthi€ge are for instance lower maintenance
costs, a high reliability and of course it looksogotowards customers when modern

aircrafts are operated.

8. How do you see the development and potential of alternative fuels to be used
on alarge scalein passenger aviation?
Also for us this is an interesting topic from thevieonmental-economic view point. As
explained earlier in detail, it takes a long timedevelop new aircraft technologies and to
bring them on the market.
It is exciting to see what would be possible thiodige appliance of alternative fuels. A
regenerative type of fuel generated of bio massc¢hvbould be almost free of GQ@ould

achieve saving potential completely without thedhiehave new technologies.

One could also shift these potentials from theraftdtself to the production and utilization
of these alternative fuels. Correspondingly, | aegeat potential given that achieve a large
scale application could be achieved. At presentetlaee various different initiatives and

production processes.
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Tuifly want to set up a Jatropha farm in Mozambidaa oil plant that grows on soils
where no grain can be cultivated). Therefore thenso competitive situation with food.
When this nut-like plant is grinded you get oilttitan be treated to get aircraft fuel. This
would be a very positive development. Another ieséing alterative is fuel from algae,
which has been strongly discussed currently, big still at the beginning. According to
researchers there are thousands different kindalge#fle and the right one need to be
identified and test first in order to find the ott&t grows best, is easiest to harvest and
most cost-efficient to process biomass from.

A further problem is the conditions for certificat, because alternative fuels need to have
the properties required for an aircraft fuel, bthihk they are already relatively far with it.
We can expect that this or next year alternatiwdsfwill be at least approved as mixtures.
Kerosene can be easily substituted by these alieenfaiels. Of course you can also do it
gradually by mixing kerosene to a certain percemtagh these new fuels and then use
them in that way.

It would be quite different regarding these verptax alternative fuels, like hydrogen. It
would require building totally new aircrafts, addital hydrogen storage tanks at every
airport and an extra supply system for hydrogeratwould be really complicated.

This is not very likely to happen. Hence, | seedheatest potential in these 1 to 1 mixable
and substitutable bio-fuels with kerosene, as wsllthe gradually mixable alternatives.
How this is going to spread greatly depends uperdgvelopment of the oil price. One has
to note that two goals could be achieved at oneeth® one hand, airlines could be less
afraid of raising oil prices to $ 150 or even $ 2680it happened in 2008, on the other hand
these alternatives would offer a greater indepetyehoil.

Given that this development contributes to the ippbn of more environmentally friendly
fuels, also a new supportive instrument would leaiad, because in conformity with the
EU- emissions trading regulations these fuels cdneyemissions factor of zero. This means
that if an airline uses such fuels, it does notdn&e purchase emission rights for them.
These rights could then be either sold on the niankéhe airline can purchase less rights.
These could be a great development, but the biggebtem concerns the implementation

on a large scale.
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There have been continuous calculations and dismnssabout the size of agricultural area
under cultivation needed to substitute the entiréena fuel by bio-fuels. The results gave
rather absurd numbers and for conventional proegssike for diesel-fuel production, an
area of 3 times the size of Germany would be neddede able to supply the entire
worldwide air traffic.

Others say that an area of the size of Belgium @vbel sufficient enough to cultivate algae.
It is still very unsure which processing methodaéng to be used and which one reveals to
be the most suitable. Besides Jatropha and algae is also the Fischer-Tropsch process,
where any biomass can be used to produce synthete

Then there is still the question how needs to beuated regarding CO-aspects from
cultivation to application. Of course, first a loit energy there needs to be put in and then
also possible side effects must be considered hs we

If one would use sweet corn for the purpose of fueluction, price levels would rise and
a major part of the population in developing comestrrelies on it as staple food, which
would have extremely negative consequences for .tiawever, the Jatropha cultivation
in developing countries would be rather positivatagould create new workplaces and it
could represent a now source of income for the |adiou.

Then you would not only include the positive enmimental aspects, but also the thought
of support for developing countries.

Everything also needs to be evaluated accordingstaisefulness and transport costs:
transporting Jatropha from Mozambique to Europis. still in its infancy.

We do not need to worry too much about the scadfitgil. Theoretically the alternatives
are available; they are just still a little too erpive in production for the time being. |
think the development will be anyhow positive.

As additional point concerning the certificationlmwd fuels, we should ask ourselves if it
were not more sensible to use them in other inghsstfor example in power-heat coupling
or biogas plants. Then one could minimize all oésén conversion losses. These are
concrete questions for later on.

The Fisch-Tropsch process can be also used foratagas and coal to get fuel, but
concerning the ecological assessment the reswdtyveay bad because of the high fossil
CO; -pollution and the high loss of energy when cotgrthese into fuel.
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An optimal solution would be a cycle of alternatigeergies. The CO-release during
combustion could be absorbed again by plants iwthrolf you had a perfect cycle, there
were no increases in GCObut this will probably never be feasible as theik always be

environmental pollution and additional energy nekfie these processes.

9. When do you think alternative fuels will be at an affordable price for airlines
and ready for mass production?

It greatly depends upon the oil price when alteweatuels will be at an affordable price
level. There are strong incentives to support éevant research projects and also to make
private investments in that area. This well receghble in reference to the economic crises:
since oil has become relatively cheap, people baea talking much less about alternative
energy sources than they did when the oil wasnatieh higher price level. At a high price,
there really is a strong incentive and the intraduncof these technologies can suddenly
happen quite quickly. What is going to take longerthe construction of production
capacities. In global aviation, currently about 2@0lion tonnes of fuel are consumed
annually. This is quite a lot to generate from béss
Firstly bio-refineries need to be build, what natlyr takes some time. Within a timeframe
of 10-15 years it is certainly possible, especibifyadmixture with conventional fuels.
My graduate, who wrote his Bachelor thesis aboi# thpic, figured out that it is even
beneficial to mix bio-fuels according to severapga. This is because pure bio-fuel also
has some undesirable properties, for example @zée earlier than conventional fuel.
Freezing stability is, due to the low temperaturesigh altitudes, extremely important.

Then it is even good to have a 50 to 50 mixture.

Current certification initiatives are anyway onbferring to mixtures and not to pure bio-
fuels. Regarding emissions trading it would be noamaplicated for airlines again, because
they need to proof to what extent bio-fuel was adaethe normal fuel. Even fuel suppliers
need to obtain certificates and proof the consgsteri the fuel mixture to be sold. Then the
appearing emissions can be taken into account tml20 % for emissions trading,

depending upon the extent to which the two fuelsvmeixed.

92



04.05.2010

10. Do you think the prohibition of emission intensive air crafts would make sense?
As | already mentioned, the suggestion by Easydet mot positive. One the one hand,
airlines do not generally operate emission-intemsiwcrafts referring to C{(at least not
without reason), so any airline eventually hasiticentive to use fuel-efficient aircrafts.
Even in Russia, they are seeing this issue quéarigl. For a long time, they had used old
Soviet-aircrafts that were extremely inefficientow looking at Russian airlines, almost
any of them is using modern aircrafts from the W&key also have realized that it is more
efficient to operate these and therefore they canngercially be more successful.
I do not think such a prohibition would be sensiateit is often already regulated by the
market itself through the fuel price. During thetléew years, there has been an obvious
correlation between fuel price and old aircraftst tvere taken out of service due to that.
Something really interesting from a global viewpois the fact that even in the USA
surprisingly many old aircrafts were used. In tmel,ealso airlines are realizing that it
eventually ruins them regarding the high fuel @icéhen they have either the choice to
totally take the fleet out of service, or to sutogé it by new planes. The pressure on the
market is incredibly high. For many airlines fuelshbecome the most important cost driver,

amounting for 40-50 % of overall costs.

11. What can be done about the disadvantages European carriers are going to
have, because of the emissions trading scheme?

Maybe | have to add that our institute has poiretdsome of these disadvantages already
in our papers, but finally one must remark thasédisadvantages are actually not very
relevant. They are not as bad or serious that thewld represent a competitive
disadvantage. It has also been discussed thatesrtould modify their flight network so
that they integrate intermediate landings nearbyuset somewhere outside of the EU.
Nevertheless, this would cause far too high costs @nnecessarily prolong the service
periods of the crews.
Many customers anyhow have a willingness to payntor-stop flights. If you want to fly
from Frankfurt to Singapore, it works either ditgdby Lufthansa or with Emirates via
Dubai, but in the end Lufthansa always managesnforee a premium price for direct
flights on the market.
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There is always a customer segment that wanty faréferably quickly and does not want
to accept any inconvenience, for example by swiighplanes or long waiting times.
Therefore Lufthansa can demand higher ticket ptices Emirates, which has a stopover. |

do not see a big disadvantage here.

Furthermore, we have always expected a wateringikancost distribution, but airlines
can perform this in very flexible ways. The custorsegment with less price-sensitivity
can be charged more money since often this segmaniyhow less competitive. However,
there can be still very cheap ticket, as those ydrRir for 5-19 €, which will still exist
even with emissions trading. | think airlines wpkkrform this very smartly and distribute
additional costs well across the demand.

Probably most airlines would say that emissiongitighis very bad from political points of
view. For Lufthansa the value of additionally regdi emissions certificates would go
quickly up to 200-300 million €. That is a lot oformey and there are more administrative
costs, because more personnel will be needed. Ttwste are strongly influenced by
emission certificate prices.

| assume that airlines will not leave many emissights unused since the first allocation is
relatively tightly measured and amounts only for880% of the rights needed.

Therefore airlines would need to massively redbed toperations, whereas improvements
of 20-30 % are not solely achievable by technicaprovements. It is not easy and
relatively expensive. For instance, for expandimgnas such as Ryanair, which desire to
continue growing the required amount of money listreely high.

Competitive disadvantages in the transatlantic etavkould disappear, if the USA were
included. The more countries participate, the loa@npetitive distortions and avoidance

reaction and the higher the economic efficiency.
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Interview with Institute B

Date and time: Thursday 28.01.2010, 11:00-11:58

Person: Economist and emissions trading researcher

1. How do you seethe global implementation of emissionstrading for the aviation
industry global implementation emissionstrading for aviation?

As a very clear statement: yes. It is not only gadesbut | also regard it as the best that
could happen. In theory there is no doubt, buttprakty it is difficult: not so in terms of
technology, but certainly within the field of pad. From a political point of view it is a
critical matter, especially if it is undertaken endhe UNO (United Nations Organization)
and with the UNFCCC (United Nations Framework Caori on Climate Change) and
post Kyoto Protocol. We will still have to wait aW years to see it happen. | believe
though that the trend is going into that directiBarope has started and therefore includes
already a significant part of emissions, which antdar about 40 %.
If the system proves to be successful, it will gieossuade newly industrialized countries.
The next step would be to add developing countvidmt | regard as a conceivable way. |
don’t know how fast it is going to happen. | thihtks more likely that it will not happen
under a Kyoto succession protocol, but that the @CAnternational Civil Aviation
Organization) which is obliged for this responstiiby the Kyoto Protocol and is going to
establish a system that will regulate emissionthéur
Someday a system will not only be discussed anyntartealso actually implemented. My
hope has become stronger, because | am under finession that Europe is taking its own
system seriously, a number of big airlines hag@stethat Europe is not standing alone and
that the rest of the world will also go along wiith
There will be influences on the respective ICAO oattees and there will be discussions
to impel the process, therewith we are really gambave a global system under the ICAO
someday. On the behalf of airlines there couldtiiessonger efforts towards the ICAO. In
various conversations | have gotten the impresthiah efforts have become stronger. The
knowledge has grown that the ICAO is the best waygad forward, because it is quite

unlikely that the whole system is going to be c#iedeagain through any legal procedures.
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Furthermore competitive distortions for Europeariras could be avoided, if the ICAO
builds a global system. This is certainly the easi@y than to attempt to stop the European
system for air traffic by using political effortg celationships. Airlines would have the
adequate influence.

It would be best if the system functions well, esroas are actually diminished and a trade
develops that also catches the attention of themial sector, which should then have an
interest on continuous development. It would bedgddinancial ministers noticed that,
income can be generated by the trade, which cbeld be invested into sensible projects.
One would need to dispose the financial sector mongly in favor for emissions trading,

which could act as a very good motor to acceldraevhole process.

2. How haveyou followed and prepared for the emissions trading scheme?
There are several answers. Concerning the topmeariitoring and handing in of concepts
and reports, we have not been following the devakms, but rather impelled them in
cooperation with the responsible European autlesraind the Commission.
We had followed the development between 2006 aedb#ginning of 2008 when the
European regulations were negotiated. The Euro@eanmission presented the first draft
of its regulations in December 2006, which was tieged within the following 2 years. In
the first preliminary consideration of the Commassistill a climate factor of 2 existed,
which was not mentioned anymore in the final versio
The European Parliament tried again to introduch sufactor, but was not successful. The
arising questions regarding cap- lowering, auctbares and other political crunch points
were followed by us more or less interestedly, bheeathey were not important for our
work. It does not play a role for us in which suaps is lowered and how many percent of
shares are auctioned. We are just creating mokessrcertificates or auction according to
that, whereas the mechanisms stay the same. Wemezaty waiting for a decision, which
mandates us to finally make concrete preparatierisree became more and more limited.

It was for us as an executive authority a more irtgod matter to actually get a decision in
time than to get 10 % of auction shares, whiletpodins may have another opinion. That

was the time when we were following the development
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As soon as a clear agreement between the Parlia@enncil and the Commission was
reached, we started to prepare. It was still uagefor a short time which one was going to
be definitely the responsible German authority. mMhigere was no one but us who could
and wanted to take on the task.

We had the infrastructure, registry, emissionsitig@énd monitoring experience from the
stationary trade, as well as the personnel, whedeaisg the past years we have been
performing the additional work from our own resagovhat has lead to a considerable
amount of overtime work. There was a project gréli@t has impelled all necessary
preparations.

Altogether, from middle of 2008 until the summer28f09, we had created all conditions
for the submittal of monitoring concepts. Furtherejowe also gave information
concerning the required contents of the monitorogicept, created model monitoring

concepts, performed events, set up a website aoie wrailings and personal messages.

Then of course we establish our expertise abouaithigaffic industry trough learning-by-
doing to be able to evaluate the matters well gytapriately. Therefore we also had an
active exchange of information with other Europeanlleagues to secure a uniform
implementation and interpretation of the regulagiand monitoring guidelines.

Additionally, there is the technological aspect.

Institute B had already created an entirely elextr@and paper-free handling of processes
for the stationary trade, which means that thereevedready from the beginning entirely
electronic emission reports, allocation applicagiomommunication and this was then
adapted to the air traffic industry.

We had to sophisticate the software programmehi®istibmittal of monitoring concepts to
make it possible for companies to fill in their ees already offline into the Formula-
Management- System (FMS) and send them electrdyidala secure connection to us.

In the stationary trade signature cards are redquoe this, but here we could wave them,
but of course still needed authentication and ifleation to make sure that really the

companies themselves sent the data and not sorkerhac
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The software development also took some time, lsecthe content of regulations was not
fully determined by then, which would have needed¢ included in the FMS software
already. Eventually it worked out and the softwaees finished last summer in time before
the deadline and we could operate it.

The compliance with the deadline end of August 2@89defined in the monitoring
guidelines did not work out well, what was mainlgused by the Commission. The
problem was the introduction of the system, becaesin issues needed to be determined
until a certain time before one could continue wiitther parts. If these contents are not
fully determined or decided, you cannot write tladtvgare, create sample monitoring
concepts and all other tasks cannot progress eiflher preliminary work must be finished
in time.

The late publication of the administration liststhtes by the Commission cost us a lot of
time, because it should have been published uftibfl February, but it was finally
published in August. Without knowing which operat@o supervise, we were unable to
send any information. The actual idea was to harithé monitoring concepts until 3bf
August. However, the operators just found out offf bf August to whom they are
supposed to submit their concepts and we coulgusbteave them only 3 weeks time to do
all the work, because it requires a lot of effort.

Within the German data collection regulation thewses a rule stating that operators have 8
weeks time to hand in their concepts after theass published in the federal gazette.
Therefore the formal deadline just ended on tH& &0October 2009. This threw us back,
because actually the operators were supposed tihgetconcepts approved already until
31.12.2009, just in time before January 2010. VWdendit achieve this as we received most
concepts only briefly before the 20.10.2009.

Many airlines had also submitted incomplete or eaclconcepts of what certain query
loops resulted. Therefore, our team couldn’t watktfme on this issue, because it consists
of personnel with actually other responses, nanfietythe stationary emissions trade.
Airlines that sent us their concept until 31.08 208ithough there was no obligation for it,
received feedback until the end of the year cornogrmissing aspects or approval was sent.
For most other airlines it has not worked. The eawss the belated determination of
monitoring guidelines and the delay of the lisadfministrative states to supervise.
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3. What macroeconomic developments do you expect in the aviation industry
when emissions trading will be introduced?

I would assume that the competitive situation glijhtly worsen for the European aviation
industry, at least short-term. This often happensfront-runners”, because the pressure
towards more efficiency increases.

Nevertheless, this is going to bring advantages fiew years when kerosene will be more
expensive, due to the fact that that the Europ@dines were obliged earlier to obey the
pressure towards more efficiency. It can also grea chance to EU-carriers, especially

airlines with new aircrafts and a good managemantoenefit from it.

There will be others which are going to lose martetre, whereas last but not least we
need to remember that the majority of emissiontsigs freely allocated. The market is not
as price-sensitive as airlines would want to makebelieve. Probably there is a higher
price-sensitivity in the low-cost sector. It wilebconceivably possible to enforce price
increases. Probably they will still be able to gate profits the same way as electricity
companies did, because the value of certificatasbeaincluded into ticket prices although

a part of certificates was given for free.

From that point of view | see it quite calmly. Algbe electricity companies were
complaining when emissions trading was introduce®(04 and then they made billions of
extra profit between 2005 and 2007. Therefore limssthat the situation for the air traffic
industry will not be critical either.

Naturally there will be some reactions of avoidaniceould imagine that the airport of
Zurich is going to be stronger utilized or thatiags consider intermediate landings outside
of the European system. Nevertheless, all studie®Ww support the evaluation that this is
not going to happen on a large scale; becaus@esrineed to pay landing fees and they
would need more time. The costs of a stopover,-tdkand landing in many relations

exceed those of the price for emission rights, tiaiee not considerably expensive.
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The European Commission has determined throughlrapatt Assessment Study” that
ticket prices are going to have an increase of mak#0 € for long-haul flights considering
the respective certificate prices and utilizati@ates, so that it won't make much of a
difference for ticket prices of 1000 € or more.

| consider the macroeconomic effects of emissicading by itself as quite comprehensible.
In comparison to the macroeconomic big impactshef ¢rude oil peak last summer, the
financial crises, SARS (Severe Acute RespiratormdByme) or the 11 September, |
regard all these issues as being much more infaleilot to forget the strong influence of
taxes for kerosene and oil, which also concerimaslto a much larger extent that emission
trading. The prices for emissions would need taaase to 3-digit numbers in order to
reach such strong effects as from the above mesdieramples.

European airlines have of course agreed to emssdi@iing to avoid a kerosene tax,
because it was clear that something must happeareTias also support in advance,
otherwise the Commission wouldn’t have been ablenfmel the whole matter. At least
there was no strong resistance, because if theee ngaemissions trading, what other
alternatives would there be? The public pressurdotesomething to avoid emissions in
such a strongly growing industry that destroys alinprotection efforts in other areas is

constantly increasing.

4. How much CO; -reduction potential do you seein the aviation industry?
Regarding this, | probably do not know more tharu,yoamely what is written in
newspapers and specialist publications.
| am not any aviation engineer, but | am an ecosgnso | do not know what technical
potentials there really are. According to the &tare and other media, the potential is
between 30-40 %; in medium- and long-term even &@8cassumed to be possible. IATA
(International Air Transport Association) has ceeht pillar concept that even considers
CO,-free air traffic for 2050 or 2080.

The reduction potential is assumed to be ratherdvign by only looking at the progress the
Single European Sky is supposed to achieve in tefmfigel savings. In case these results

can actually be achieved as they are stated tbkvehich | am not very persuaded.
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Most likely the reduction potentials were pretifiand assumed to be higher than they
actually can be in realistic terms. This is onlgeasonal feeling which | cannot prove. It is

not our terrain to judge single European Sky anddeenot have the required specialist

knowledge about it.

It is not so easy to simply fly slowly, because rgttang needs to be coordinated and
organizationally voted for, but it could be a pb$sireductive measure for the air traffic to

slow down the travel speed a little. Of courses firist would need to be discussed in the
respective committees of airlines. Also small cleangre conceivable, such as modifying
the engines or single taxing.

BBI (Berlin Brandenburg International) is also arpart of short ways and as not many

airports are built anymore, one could find waysptimize the existing ones.

Very visionary are the totally new aircrafts contsggdor instance the ones consisting of
only wings or the circle-shaped planes entirelyhaitt wings which are supposed to

achieve reductions between 20 % and 40 %, givertlieg are realized someday. | regard
the reduction potential as relatively big and netnagative as the aviation industry itself
likes to claim. Bio-fuels can also be a good remuncimethod, but the tendency suggests it

won’t be realized before 2020, but who knows § 1ot going to happen faster.

5. Do you think more flexible regulations could lead to a higher compliance of
airlineswith the emissions trading scheme?

Emissions trading by itself is already very fleeipbecause companies are not forced to
keep their emissions below certain limit. Of course could specify that airlines may only
use the amount X.
But airlines can always buy additional emissiorhtsgand they may choose where they
reduce emissions. It is neither stated nor resttitd technological aspects only. To my
knowledge emissions trading is the most flexiblputative instrument.
One could have taken different benchmarks, but $thné would not like it as it always
distorts incentives, what is supported by studi@srently we are having a discussion in

the stationary trade, where we are using fuel-géfidating based benchmarks.
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Coal plants would be unfoundedly favored, althoujiey could not achieve the
corresponding emission reductions when constru@ingw plant and shutting down an old
one. There are also other unjustified distortigkikstudies regarding different benchmarks
have shown wrong incentives and unfairness, whiemat justifiable from a professional
point of view. Why should a certain group be putibetter position, if it is not justified
from an emissions point of view?

| regard this as difficult and | am happy about ¢therent solution with one benchmark for
everyone. | was not under the impression that thexe a lot of resistance against it. From

the outside it looked like a relatively undisputabiatter.

6. |Is there federal support for airlines to set up and optimize their emission
monitoring system?

Mainly not. | have no knowledge of any federal iatives. All airlines are already using
control systems, because they need to monitor Keeosene consumption and when they
know the amount of fuel used, they also know howyramissions were created.
Not all flights are obliged to emissions trading,tsere must be a clear separation between
emission binding and unbinding flight in monitorinihe monitoring guidelines prescribe a
certain monitoring method that is determined bycéfaght-specific tank measurements.
Some airlines complained that this does not diyecthnform to their organizational
procedures.
There is no initiative that would make it easier (ompanies to modify their systems or to
buy a new data management system and | would regasdexaggerated. Not every effort
needs to be government-funded, the also all pgefiterated by airlines would need to be
nationalized. | think the state can demand somdiaddl effort from airlines as well for
ecologic and economic regulations.
The only thing that represents something simildetteral support is the development of a
Euro Control support facility, which collects ddtam the Central Route Charges Office
(CRCO) and the flight planning (CMFU) in order twentify emissions trading obliged
flight and to make estimations about emissionss THappens through the known flight

route and aircraft type.
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Then it is known how much kerosene per flight heas burned and how much is used for
take-off and landing, so euro control can makearegtibns and support airlines to identify
all flights within great circle distances with légartainty.

At the moment they are developing a support toat #ill be provided to airlines. If it will
cost anything is currently in discussion. It maypessible that the competent authorities or
ministries are going to finance the developmenbriag the project forward and airlines
would then pay for all costs incurring. Of courdéere is an interest from the side of
authorities to get access to these data and fbreusupport tool is useful as well.

One could call it federal support, in case bothgtreernment and airlines benefit from it, if
the entire development costs are financed by tite.st would be clearly federal support if

the state entirely financed this project includihg costs to run it.

7. Are there financial resources to support airlines to acquire more
environmentally friendly technologies?

This was mostly determined in the previous quest#atually there are financial resources,
but these are not administrated by us.
There are demonstration projects within the frantévad climate protection initiatives of
the BMVBS (Bundesministerium fur Verkehr, Bau unthdentwicklung, Eng.: Federal
Ministry of Transport, Building and Urban developm)e BMBF (Bundesministerium fur
Bildung und Forschung, Eng.: Federal Ministry oluEation and Research),

BMWi (Bundesministerium fur Wirtschaft und Techngie, Eng.: Federal Ministry of
Economics and Technology) within the framework loé BMU (Bundesministerium fur
Umwelt, Eng.: Federal Ministry of Environment), whifor instance support more efficient
engines or according to regulations these typgsaécts could be supported.
| know that the German Post has received finarstigport for its natural gas vehicles by
the programme or that particle filters for dieselgimes were also a topic. Financial
resources are available and the airlines certhialye a better knowledge of the possibilities
to get that money.
The DLR (Deutsches Zentrum fur Luft- und Raumfaking.: German aero space center)
receives governmental financing in the area ofqypie research.
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These resources are also beneficial for the awviatidustry, even if only indirectly. There
is nothing available from us, but | believe it iespible to gain access to governmental

resources.

8. How do you see the development and potential of alternative fuels to be used
on alarge scalein passenger aviation?

I, as an economist, cannot judge the technologicd and | must rely on publications.
According to the specialist press the developmentsd very positive in medium- and
long-term. Eventually aircrafts were already sustidly operated by using kerosene-bio
fuel mixtures. It is also possible to entirely rengines with bio-fuel. Certainly only bio-
fuels of the second and third generation will bed)sbut research projects are running
continuously. | am a little critic about the applion on a large scale, because there will
possibly be strong competition in its utilizatioBne aspect is the competition between
food and bio-fuel with the arising question whdre bio fuel can be used most efficiently:
if for planes, cars, diesel engines or heatingesyst Where is it possible to save the most
CO,? 1 do not regard it as already decided that thatian industry is going to receive a big
share of alternative fuels.

Controversially it may not be extremely unlikelywee it has a high economic efficiency
and it may afford to pay respectively high pricEse most likely development is even for

engineers very hard to foresee and still unclear.

9. When do you think alternative fuels will be at an affordable price for airlines
and ready for mass production?
The previously said applies here as well. | canadge it, but estimations suggest 2020,
what is probably a rather careful evaluation. | ldoassess the issue rather optimistically
simply from the fact that many financial resourfies into the research of alternative fuels,
a lot of effort is undertaken and then it often kgout faster than expected.
This is similar to the development of catalystsiipke filters, euro 1, 2 and 3 and €©

emissions values per km for cars.
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In comparison to previous estimations how the dgwalent could be even under best
conditions, all statements proofed to be too cdiiefveference to the current situation. So
why should it be different for the aviation indyStrNevertheless, | must emphasize that |

do not have any underpinning expertise about this.

10. Do you think the prohibition of emission intensive air crafts would make sense?
Maybe; | do not know enough of the distribution afcraft types. There are still old
aircrafts that consume considerably much and dheraoisy, so someday they need to be
taken out of service. | assume that already dsafety reasons they need to be prohibited
after a certain amount of time and at a certain age
| do not regard an enhancement of this prohibiéiera priority from an emissions point of
view, but one needs to follow the development ofssians trading when it is up and
running. One needs to observe how long aircraéisuaed and how strong the resistance of
airlines is regarding a substitution, still considg the economic and technological
progress of course.

Already in other areas there was a market probibifor products that scored badly in

energy efficiency, such as light bulbs or refrigera. Therefore | could imagine the same
things for airlines, if emission-intensive aircsafire still operated despite of all incentives
and after a great deal of coaxing. Someday alscaldypes with euro class 1, O or even
without any euro value are going to disappeas # well-known instrument and when it is

implemented with sufficient transitional time arslannounced well in time, there is no
reason for companies to sue the state due to lassd@nage. Developments just continue.

This has no priority, but of course one should supfhe need for action if such a measure
becomes necessary.

The respective rules would need to be defined kydépartment of environment and the
ministry of transport. This is not our field; weutd at most deliver some data on aircraft
types, which could only represent a part of therajgel aircrafts. Euro Control and the

DLR would certainly have much better data.
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11. What can be done about the disadvantages European carriers are going to
have, because of the emissions trading scheme?

A global system is the only feasible way. Anythilge in discussion, for example a free
allocation of all emission rights, an abolitiontbe ETS or more financial support would
all have either negative effect, is prohibited orfature-oriented and long-term solution.
Whether the ICAO or the UNFCCC creates such a sygeinimportant.
Most importantly is that a global system will ocaurd is then appropriately demanding. It
should include good caps that do not allow bushassgsual, because then the system
would be useless again and not bring any progrEss. caps need to be based on the
suggestions of the World Climate Council and needbd lowered according to climatic

necessities. Then it should work well.

E-Mail communication:

Airline C:

1. What major developments can be expected for the airline industry when
emissionstrading will beintroduced?

- Incentive and stimulus to increase efficiencyremere

- Operation of modern aircraft types

2. How can airlines preparefor the coming emission trading scheme?

Currently we are in the final phase of our emissiaronitoring timeframe (January 2010)
for the tonne-kilometre and Emissions data repgriirocesses. Therefore, some processes
of electronic data processing have been modifieslibthe requirements of the emissions
data to be reported.

Additionally, the integration or rather the implemt&ion of external monitoring- and
reporting tools, which makes it possible to procassl evaluate all relevant data of

relevance for ETS in accordance with the Germars&ions trading institute.
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3. What kinds of different options (short-term and long-term) are available to
adapt to the coming changes?

The possibilities are limited. Of course, theretaspossibility to indirectly refuse the
participation on the emissions trading scheme bty hamding in concepts and reports.
However, this is not sensible from an economic poinview for most airlines. Another
option is supported by many airlines, also by @nely: the creation of global emissions
trading.
This plays a very important role for the retentarcompetitive conditions conform to the
market for all airlines under consideration of fiass. Lufthansa, for instance, only handed
in their reports under protest, which also streegth the assumption that the
implementation of emissions trading is critical tmmpetition within the market and may
lead to a disadvantage for European Airlines.
Basically, the most important option with regardhie coming regulations is a possibly still
improved utilization of aircrafts. The greater thad factor, the greater the tonne-kilometer
will be in 2010, which leads to a greater amounemiission certificates, which results in
lower costs for obtaining additional certificatBievertheless, the increase of exploitation is
an option, which has been taken even before thheduttion of EU-ETS a signification
role from an economic perspective.
An alternative option is the safeguarding of cexdife demand synchronized with the
safeguarding of fuel amounts (for example hedging).
Further options:

— Prohibition of emission-intensive aircraft typesHarope (e.g. Tupolev)

— Investments by the state from acquired income feamssions trading into new

technologies
— Less frequent flights, but therefore increased afskigger aircraft to increase the
load factor and lower the amount of emissions sslg@er passenger.
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4. Which of these optionswould berealistic and why?

Increase in capacity utilization: realistic, butyopartly controllable.

Investments into new technologies: realistic andsents incentives for airlines. The
operation of aircraft types of a newer generatlike B-787, which save weight and fuel
through usage of fiber-compound materials, is stppdoy the EU-ETS. Improvements in

efficiency lead to fewer expenditure on purchaseroissions certificates.

5. How are ticket fares and cost structure going to be influenced (by higher

costs through taxes and purchase of emission certificates)?

Yes, definitely. The costs arising from emissioraling can be classified as “cost-pass-
through”. This will be strongly noticeable for tpassengers and especially for pure Low-
cost carriers it will be a big challenge, becauséhat market segment price-sensitivity is
very high and the most important characteristiprofduct-/ service differentiation.

Changes in crude oil prices do generally have dlnence on kerosene surcharges of
airlines and therefore also on the ticket priceer€fore, it could be observed for many

airines that ticket prices have been adjusted raoocg the oil price.

6. Do you think there will be more extra fees in the future due to ecological

reasons? What type of fees could that be?

In the short-run one can assume that there will betany further fees, excluding the
emissions trading costs that will be passed orustomers. In the medium- and long run,
additional charges cannot be excluded, whereasetthiee aspect of customers” price-
sensitivity will be moved into the focus of airl;meand that will have an aggravating

influence on the industry.

7. Do you think airlines are likely to reduce their flight frequency and
restructurether flight network dueto the new regulations?

The substitution of the fleet is going to play @der role for airlines. However, this is
nowadays already happening due to the changingé&eeoprice. The incentive to focus the

fleet on efficiency is even encouraged by emisstoading.
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It can be assumed that it will exert a direct iaflae on the long-term fleet strategy of
airlines. In my opinion as reduction of flight fregncies can most likely be expected in the
field of business aviation. This is due to the fiéett there is a threshold value of 100.000
tonnes CQ, which has the consequence of being excluded &omssions trading if an

airline drops below this minimum. This is very atttive for many small business airlines.

8. Wie sehen Sie die Entwicklung alternativer Brennstoffe und deren Nutzung
in der Luftfahrt, speziell bezogen auf die kommenden Regulierungen?

The development of alternative fuels is the futof@viation. Especially bio-fuel is being
researched intensively at the moment and seemsrdseqt considerable advantages
regarding environmental protection. Though, thigeli@oment will still take several years,
and of course the question arises how the pricel lefs alternative fuels is going to be
compared to that of fossil fuels. This will detenmithe incentives for airlines to choose
between bio-fuels and kerosene. From the EU-ET&i# pf view, alternative fuels are the

future.

9. Do you regard ecologic marketing (communicating environmental protection
as a core resource to customers/ the environment) as a good way of

differentiation to gain customer attraction/ loyalty in the future?

Absolutely, we are also planning to put the isstiefficiency more into the perspective of
the customer. Besides the usual qualitative atetbthat create a certain brand image, the
topics efficiency and environmental awareness miblve more into focus. From the point
of view of airline C, the core competence shalcbemmunicated towards and remembered
the customer. In our case this is going to happemprnted media (for instance brochures).
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10. Do you think there are differences in the capabilities of alliance members

and low cost airlinesto reduce emission? If yes, what could these differences

be?
In principle one must distinguish between differbnsiness models. Regarding low-cost
carriers, reductions can be easily achieved, becanghow savings and weight reduction
are having a high priority and are possibly eageachieve. Less weight saves kerosene
and therefore one has lower emissions. Especidiy dlassic alliance-carriers have
difficulty to realize and implement this due to itheusiness model (3-class configuration:

cabin seats by classes: first class, business ateseconomy class).

11. Regarding trade of emissions certificates. Do you think the profit from
selling unused certificates is a strong incentive for airlines to reduce their
own emissions?

The incentive certainly exists; it is just not vemgh though, because the costs for
emissions trading are going to be within limitsyngared to other operative costs. The
price of emission certificates represents a kegtion. In reference to the current prices of

certificates one can assume a rather low incetdiveduce CQ

Airline D:

1. What major developments can be expected for the airline industry when
emissionstrading will beintroduced?

The pressure upon aircraft constructors to develop a very efficient aircraft in terms of
fuel consumption is increasing. In future, only cost efficient airlines will be able to

survive.

2. How can airlines preparefor the coming emissions trading scheme?

Airline D has established an ETS-Team, which israfp@g as a cross-sectional function

over several areas.
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The main responsibility lies in the field of airftraperation techniques, but also the areas
of IT, politics, flight- and capacity planning, a®ll as fuel management are embedded as

well.

3. What kinds of different options (short-term and long-term) are available to

adapt to the coming changes?

The legal framework leaves little freedom. The lalwegulations are clear and define strict

rules. Airline D tries of course to use its busgeptions so that fiscal effects are reduced.

4. Which of these options arerealistic and why?

| cannot answer to this question due to strategasans.

5. How areticket fares and cost structures going to be influenced (by higher costs

through taxes and purchase of emission certificates)?

The development of oil prices has been displayedutih the introduction of kerosene
surcharges. These surcharges have been developimjation to the price of crude oill,

which has been following the kerosene surchargesause it has to regard the actual
hedging of airlines.

Already today, the profits per ticket just let tesvest airlines reach the break-even point.
Many airlines are operating at a loss. Therefore @tljustment of flight ticket prices is

inevitable.

8. How do you seethe general development of alternative fuels?

The actual results of bio-fuels give a hopefultatle, but until they will be introduced for
used at a greater volume, several years of wailing are expected. Therefore they will
not play a role within the next regulative frameiyowxhich is going to be enforced in 2020.
Hopefully the development of bio fuels is going reduce the dependence of aviation
industry on crude oil. The related positive envirmmtal effects are very much in line with
our company philosophy to support a sustainableisimudevelopment, which would be

desirable.
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Institute C:

1. How do you seethe global implementation of emissions trading for the aviation

industry global implementation emissionstrading for aviation?

Technically in any case; there are also a setudis$ dealing with it. It would be even
easier to set up a global system than a regiotialiyed one (such as the inclusion of the
air traffic into the EU- emissions trade in 201attlconcerns all flights from and to
European airports) since there were no segregptmlems then.

Politically the matter is unfortunately not thaeat. Also at the last UNFCCC (United
Nations Convention on Climate Change) conference&Capenhagen could achieve no
progress. Surely there is a clear mandate in thed<lProtocol stating that emissions from
international aviation (also including internatibshipping) need to be reduced.

The emissions caused by aviation and shipping ieraerly not included into binding
reduction obligations, because they could not aebiow to attribute them correctly to the
respective nations. This is indeed a big problentesia big part of emissions is created
above the oceans. Additionally the various flightites are differently used by passengers
from industrial countries compared to those fromedi@ping countries.

Especially developing countries are strongly oppgs uniform inclusion of all aviation
emissions while pointing out the “common but witiffetent responsibility” towards
climate change. So far, also the International IGiviation Organization (ICAQO) with this
instruction has not been discharging any bindingasnees of emission reduction. This
certainly is a problem at aviation emissions arengfly growing and furthermore in these
altitudes their climatic impact is partially muctramger than emissions from the ground.
For that reason, the EU wants to make the firgi &ievards a global system by including
the EU-aviation into the ETS (Emissions Trading&uR).

2. How have you followed and prepared for the emissionstrading scheme?

This question rather targets companies — The Fedarastry of Environment was in

charge of the negotiations and implementation cariicg emissions trading.

112



04.05.2010

3. What macroeconomic developments do you expect in the aviation industry
when emissions trading will beintroduced?

As implied in my first e-mail, we do not have angrsficant studies about this issue.
Significant are for instance the Impact Assessmoétihe European Commission, with the
RL- suggestion. Basically, for all familiar studiesnow applies: The effect on the aviation
industry is relatively small since the (short-terogsts of avoiding emission trading are
with a few exceptions very high and therefore thatgon industry is going to buy
prevailingly certificates to cover their emissioifsthey are not covered sufficiently by the
free allocation- from other sectors and projectoat.

The implied cost will be mainly passed on to thetomers via inclusion into ticket prices.

The additional costs per ticket will not be vergthi(approximately 5 € for short-haul, 9 €
for medium-distance flights and about 40 € for lvayl flights; respectively for outward
journey and return flight under the condition otextificate price of 30 € per tonne €O
according to the Impact Assessment study). Thezefloe demand will show only little

reaction.

4. How much CO; -reduction potential do you see in the aviation industry?

There is no sweeping response to that questiorelyPtireoretical, the reduction potential
could be 100 % if certificate prices were astrormatly high. But that is not what this is
about. Under consideration of the reduction poé¢ntte need to distinguish between:
short-term (operating measures, better utilizatemall technological improvements like
lighter seats or the attachment of winglets onte #ircraft wings) and long-term
(improvement in propulsion technology, new formfagelage or facelift, new fuel types)
and of course it depends on what certificate pe@ssumed.

Differently from other sectors (for example shi@ffic), there are hardly reduction
potentials in aviation that can be achieved ay \@w costs since the part of kerosene costs
is quite high and the expenses from fuel price éases are much higher than those
occurring through C®and emissions trading. In this respect thereresadly a very strong

incentive to increase efficiency, so that the chaasures have already been applied.
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5. Do you think more flexible regulations could lead to a higher compliance of

airlineswith the emissionstrading scheme?

| do not really understand this question. Emissioading already is an instrument with the
highest degree of flexibility, since it is not deténed where and when emission reductions
need to be performed. The companies can chooséyhisemselves. Trough the trade of
certificates the aviation industry can even prosfiilm cheap prevention potentials in other
sectors. Anything else (legal conditions, kerosames, a closed emissions trading only for

aviation) would be far less flexible.

6. |Is there federal support for airlines to set up and optimize their emission
monitoring system?
The implementation of emissions trading in Germaakes place through the German
emissions trading institute (DEHSt). The DEHSt adlwas institutions of other member
states provide extensive means to aircraft opeyatas for instance model monitoring
concepts) and organize in advance diverse workslops info- events for operators.
Additionally there is also hotlines and FAQs.

7. Are there financial resources to support airlines to acquire more
environmentally friendly technologies?
There is a series of research programmes thatlsweuaed for aerospace purposes. The
main concern is the improvement of propulsion tetbgy, so a lot of fundamental
research is undertaken (Airbus receives extensiniqpoEU- resources as well as Boeing
within the USA).

8. How do you see the development and potential of alternative fuelsto be used on
alarge scalein passenger aviation?
| am no expert for this. There has been a seri¢gssvflights using bio-fuels. Until it can be

applied on a large scale, many technological probleeed to be solved.
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The production processes are very expensive, bedaes of high quality is required for
aircrafts, so an economic long-term applicatioratber questionable.
Then it must also be determined if it were not maseful to use it in other areas, such as

heating, because in aviation the usage of biotfuehly possible on a limited scale.

9. When do you think alternative fuels will be at an affordable price for airlines

and ready for mass production?

See above.

10. Do you think the prohibition of emission intensive aircrafts would make sense?

What is meant by emission-intensive? This is alweglative regarding either relative
emissions (per passenger) or absolute (then there no long-haul jets anymore).

As explained in question 5, emissions trading shedich the pre-determined absolute
reduction goal of emissions in a very flexible wayith such a prohibition nothing can be
achieved, because it would not change the growtinennumber of flights and aircrafts.
Nevertheless, it would have an effect, but thatlddse only specifically.

Besides the technological innovations (emissioaditig also creates incentives to shorten
investment cycles) there are also other measuatsém be used by companies (see above
under question 4: prevention and avoidance optidhg)advantage of emissions trading is
the creation of a large variety of incentives- eweftuencing demand (by including the
costs for greenhouse gas certificates into tickieep, these incentives are eventually borne
in mind when a decision about the execution ofuarjey and choice of transportation).

11. What can be done about the disadvantages European carriers aregoing to have,

because of the emissionstrading scheme?

See above. | see disadvantages only on a limitalé-sitn comparison to other measures
emissions trading has many advantages. If it is wahted that emissions remain
unrestricted so the sector could not contributeslitgre to climate protection, then you can
leave it in the current stage- then the hardly eddd reductions in other sectors are

partially or completely used up. That is quite sdess from economic viewpoints.
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At introduction of emissions trading for air traffin 2012 operators will receive freely
allocated certificates (only 15 % of the cap wél &uctioned, additionally also basic growth
period of emissions trading from 2004- 2006). Bgttht is even possible for airlines to
profit from emissions trading (through windfall fits, meaning an inclusion of the value
of received certificates- regarding the similarcdission of energy providers in emissions
trading, which they will need to buy at an auctafter 2013 especially due to the pass on
of opportunity cost to customers.). Therefore mains to be seen what the effects of
emissions trading on the air traffic industry aceng to be.

Due to the economic crises current emission ceatidi prices are very low and there seems
to be no excess of them in energy- and industrypemies. These can be shifted to future
periods (banking), so the price can be expectedrt@in on a lower level for a longer time.
By this, the assumptions of Impact Assessment (BC®,) are by far not reached yet and
are the prognosticated low effects will turn oubtoeven lower.
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