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1 Auviation in the context of the goal of climate neutrality

Aviation is the most environmentally damaging mode of transport and contributes substantially to
global warming. In 2018, aviation generated approx. 905 million tons of CO2 (IATA 2019). This
represents approx. 2.4% of all anthropogenic CO, emissions (Lee et al. 2020). Considered as a
country and compared with the greenhouse gas emissions of other countries, aviation would be
ranked about sixth in the list of largest emitters worldwide in 2018.

In Germany and the EU, the share of aviation in greenhouse gas emissions is even slightly higher:
in 2018, national and international aviation caused approx. 3.6% of total greenhouse gas emissions
in Germany (excluding the land use sector) and 4.1% in the EU. In Germany, emissions from
international aviation, i.e. refuelling operations for flights to other countries, account for most of these
emissions, at 94%. According to estimates by Oeko-Institut, about a quarter of these emissions stem
from flights to other EU countries and about three quarters from flights to non-EU countries. Only
approx. 6% of Germany’s air transport emissions are caused by domestic flights (Figure 1)." The
majority of air traffic is passenger traffic.

Figure 1 Development of aviation emissions
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Source: The emissions from domestic flights within Germany and flights from Germany to all other countries are taken from Germany’s
National Inventory Report. The share of flights to other EU Member States and to non-EU countries and the emissions for 2020 are
estimates provided by Oeko-Institut. The estimates of the share of flights to EU Member States are based on the EU28 (including the
UK).

The climate-damaging effects of aviation go well beyond CO2 emissions. Overall, the contribution of
aviation to global warming is around three times higher than the contribution of CO, emissions alone

' Emissions from national and international aviation are listed separately in GHG inventory reports. The
emissions in Germany’s inventory are based on the sales data for kerosene and aviation turbine fuel
documented in the energy balance. For kerosene, the division into national and international aviation is
based on German air traffic statistics. The total emissions are GHG emissions in CO2-eq and include
emissions from international aviation, without taking into account the land use sector.
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(Lee et al. 2020). This is because, in addition to CO» emissions, aircrafts also emit nitrogen oxides
(NOy), water vapour, soot, aerosol and sulphate aerosol particles. Contrails and contrail cirrus, i.e.
clouds composed of ice crystals that can be generated by aircraft engines at high altitudes, are an
important factor here. These non-CO, effects can lead to both warming and cooling effects (e.g.
breakdown of methane in the atmosphere by nitrogen oxides). Even though the climate impact of
some non-CO; effects still involves uncertainties, there is scientific consensus that non-CO;, effects
increase radiation and thus have a warming effect overall (UBA 2019; EASA 2020). According to
calculations by Oeko-Institut, aviation caused around 5.5% of anthropogenic global warming in 2018.

Another challenge is that emissions from aviation (excluding the downturn due to the Covid-19
pandemic) have risen sharply over the past 20 years, while total greenhouse gas emissions in
Germany and the EU fell significantly between 1990 and 2018. In Germany, emissions from
international aviation increased by nearly 150% between 1990 and 2018, while in the EU they
increased by approx. 140%. Emissions from domestic flights decreased slightly in this period (-13%)
(EEA 2020). On an international level, emissions doubled between 1987 and 2018; growth rates,
however, have been much higher since 2010 (at approx. 4-5% per year) than in the years before
(Ritchie 2020). Prior to the Covid-19 pandemic, the International Civil Aviation Organization (ICAO)
estimated that this growth would continue; it has projected that there would be nearly four times as
much air traffic globally in 2050 compared to 2015 (ICAO 2018, p. 3; ICAO 2019, p. 18). According
to current estimates, it seems unrealistic that there will be a reversal in these trends after the
Covid-19 pandemic has ended.

To reduce greenhouse gas emissions to net zero by mid-century, all sectors must take effective
mitigation measures. Currently, insufficient measures are in place to bring aviation into line with the
goal of climate neutrality by 2050. Current regulations on German, European and international levels
fall short of providing effective incentives to significantly reduce emissions from aviation. On the
contrary, aviation has substantial privileges in terms of taxation and carbon pricing — especially
compared to other modes of transport and sectors. For example, most flights are not subject to VAT
or energy taxes. These privileges can be traced back in part to the 1944 Chicago Convention? and
ICAO policy.?

Against this background, there is an urgent need for action to develop existing measures for further
reducing aviation emissions or to introduce new measures. The aim of this study is to make clear
the privileged treatment of aviation compared to other modes of transport and to identify regulatory
options for aviation at national and European level in order to reduce this unequal treatment. Equal
fiscal treatment of aviation could be a first important starting point and is comparatively easy-to-
implement on national (and European) levels to put aviation on a more climate-friendly course.
However, much greater efforts will be needed to achieve this.

2 Convention on International Civil Aviation (Chicago Convention) of December 7, 1944, Articles 15 and 24 of
which contain tax-related provisions.

3 See, in particular, ICAQO’s policies on taxation in the field of International Air Transport, Fourth Edition —
2016 (Supplement to doc 8632).
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2 Current regulatory framework and options for action

This chapter first presents the current climate policy regulatory framework for aviation with a focus
on taxation and carbon pricing of aviation on German, European and international levels. From this
analysis, possible options for strengthening existing instruments or introducing new ones are
identified. This is also carried out with a view to what measures can be implemented within the
framework of the European Green Deal.

The options for action are presented primarily in terms of their legal and political feasibility. As far as
possible within the scope of this study, the financial implications and incentive effects of these
options are also discussed. The focus is on options for action that reduce the preferential treatment
of aviation compared with other modes of transport and sectors. However, it is important to note that
a direct comparison of the regulatory treatment of the different modes of transport is difficult because,
for example, transport infrastructure is financed differently and the infrastructure is used in part to
fulfil different purposes such as services of general interest (NEE 2017). Furthermore, a reduction in
privileges is not enough to put aviation on the path to climate neutrality. Measures that go beyond
the elimination of preferential treatment of air transport are thus also considered.

This study analyses the following five instruments:

e energy taxation on international, European and German levels (section 2.1);
¢ value-added tax on international, European and German levels (section 2.2);
o the German aviation tax (section 2.3);

o the Emissions Trading System of the European Union (section 2.4);

e ICAO’s Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA)
(section 2.5).

There are a number of other environmental policy instruments which have already been implemented
or are under consideration, which are not discussed in this study. These include, for example, the
promotion of alternative fuels through blending quotas, the promotion of new propulsion
technologies, the adjustment of airport charges, or the decrease of subsidies for airports or aircraft
manufacturers.

21 Energy tax

211 Current regulatory framework

On the European level, energy products for use as aviation fuel are generally exempt from taxation
under Art. 14 (1b) of the EU Energy Taxation Directive 2003/96/EC*. However, under Art. 14 (2) of
the Directive, Member States are free to tax domestic flights or to make bilateral agreements with
other EU Member States which provide for taxation. However, Germany has not yet made use of
this option. The other Member States have also adopted a wait-and-see approach and anticipate a

4 Council Directive 2003/96/EC of 27 October 2003 restructuring the Community framework for the taxation
of energy products and electricity, OJ L 283, 31.10.2003, p. 51, as last amended by amending Directive
2004/75/EC of 29.4.2004, OJ EU L 157 p. 100, as amended. OJ EU L 195 p. 31.



Options for regulating the climate impacts of aviation Oko-Institut e V.

solution on EU level, with the result that none of the Member States currently imposes a tax on
kerosene for aviation (UBA 2019).

A tax on kerosene could also be introduced under international law. The Chicago Convention only
prohibits a tax on fuel that is already on board (i.e. not on refuelling) (CE Delft 2019b; UBA 2016).
Outside the EU, 12 countries currently impose a kerosene tax, the level and scope of which varies.
The levels of taxation, however, are very low; most are no higher than 10 €ct/l (CE Delft 2019a,
p.29). An exception is Hong Kong, at approx. 70 €ct/l.> However, many air service and air transport
agreements provide for the exemption of aviation from certain charges such as fuel — or at least
make it more difficult to impose them (Pache 2005, S.5, 41 ff.; CE Delft 2019a, p. 28; UBA 2019, p.
82). For example, the Open Skies Agreement between the U.S. and the EU provides that kerosene
is generally not taxed (see Art. 11(2)(c)). If two or more EU Member States introduced a kerosene
tax, the joint committee of representatives from the EU and the U.S. would address the issue.

The EU Energy Tax Directive is transposed into national law by Germany’s Energy Tax Act®.
However, Section 27 of this act exempts kerosene from the energy tax if it is used in commercial
domestic air transport and on flights to foreign destinations. Compared to the European regulation,
this tax rate largely comes to nothing. While energy taxes are levied on other modes of transport
(such as road and rail), air transport is exempt from energy taxation. This privileged treatment has
become established practice. There are no plausible reasons, however, why it should be maintained
or why air transport should be treated differently from other modes of transport.

EU Member States annually miss out on approx. €27 billion of revenue due to the tax exemption of
kerosene on incoming and outgoing flights between EU Member States (CE Delft 2019a, p.113),
calculated using the minimum tax rate for kerosene of 33 ct/l in the EU Energy Tax Directive. In
2019, the German government lost out on €584 million in tax revenue from domestic flights. If the
kerosene for flights to foreign destinations is included, Germany’s subsidisation amounted to approx.
€8 billion (FOS 2020, p.28) based on a tax rate of 65.45 ct/l in the Energy Tax Act.

21.2 Options for action

In order to remove the unequal treatment of aviation at EU level, an amendment of the Energy Tax
Directive is required. However, the principle of unanimity between Member States on tax issues (Art.
113 TFEU)” makes amendments to the directive — and thus also the introduction of an EU-wide
kerosene tax — difficult (UBA 2016). Therefore, Germany could and should advocate a repeal of the
unanimity rule with regard to the Energy Tax Directive. However, this also requires unanimity and
can therefore also be averted by the veto of a single Member State. Nevertheless, in the context of
the revision of the Energy Tax Directive — planned for summer 2021 — Germany should advocate
the EU-wide application of a minimum tax rate for kerosene in aviation in order to achieve a uniform
solution and thus a greater effect. In this context, it would be best to differentiate between intra-
European and international flights as the introduction of a kerosene tax on international flights in
particular would require existing air transport agreements to be amended (for details see Pache in

5 Hongkong — Customs and Excise Department:

https://www.customs.gov.hk/en/trade facilitation/dutiable/types/.

6 Energy Tax Act of July 15, 2006 (BGBI. | p. 1534; 2008 | p. 660, 1007), as last amended by Article 204 of
the Ordinance of June 19, 2020 (BGBI. | p. 1328).

7 Treaty on the Functioning of the European Union (consolidated version) OJ C 326, 26.10.2012, p. 47.
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T&E, p.59 et seq. and 77 (2020)). A 33 ct/l tax on kerosene refuelled in Europe could reduce CO-
emissions from aviation by about 11% (CE Delft 2019a, p.113).

The introduction of a kerosene tax is legally possible on both European and national levels. From a
legal perspective, a kerosene tax that is linked to the refuelling of kerosene in Germany is possible
according to Pache (2005). As a minimum compromise, the taxation should amount to at least 33 ct/I,
as proposed by the EU Commission and laid down in the EU Energy Tax Directive. A more
appropriate approach would be to take the tax rates stipulated in Section 2 (1) of the German Energy
Tax Act as a basis, which would be much higher — regardless of whether the tax is based on energy
content or greenhouse gases. According to CE Delft (2019a, p. 81), the introduction of a kerosene
tax (of more than 33 ct/l) on the refuelling of kerosene in Germany would lead to a 12% decrease in
passengers and emissions (21.9 Mt CO2). Any job losses in the aviation industry arising from
kerosene taxation on European or national levels must, however, be set against the higher tax
revenues, which in turn have a positive impact on the overall economy in the form of higher
government investments or tax cuts (CE Delft, pp. 81,113, 115). In Germany, such a kerosene tax
would have a strong progressive impact on the highest-income households as they fly particularly
often. For households with incomes in the bottom five income deciles, however, the effects are
regressive (FOS 2021, pp. 33-35).

If Europe-wide action is blocked by individual EU Member States, action by Germany alone and
action by a group of Member States within the framework of bilateral agreements or within the
framework of "enhanced cooperation" under Art. 20 TEU® could be considered. Since solely national
action would have a smaller effect on CO. emissions, action undertaken with other Member States
would be preferable. For an enhanced cooperation approach, at least nine EU Member States would
have to participate. This could be a politically very effective regulation if, in addition to Germany,
France, the Benelux countries and Sweden, Spain, Portugal and Italy also participated. This is
because these nine Member States would cover around three-quarters of intra-European emissions
from aviation.

The countries involved in such enhanced cooperation could use the existing scope under Art. 14 (2)
Energy Tax Directive, with the result that this approach would also be possible without (a short-term)
reform of the EU’s Energy Tax Directive. In addition, Art. 14 (2) Energy Tax Directive also opens the
possibility of a coordinated approach based on bilateral agreements between two or more Member
States. It is to be expected that, if Germany goes ahead with a kerosene tax on national level, the
probability of such agreements and the removal of the kerosene tax exemption at EU level will
increase. In addition, enhanced cooperation or bilateral agreements between EU Member States
can, in turn, constitute the core of an EU-wide tax solution (UBA 2019, p. 82).

2.2 Value added tax

2.21 Current regulatory framework

Currently, value added tax of 19% is levied only on domestic flights in Germany. No VAT is charged
on cross-border flights between two countries within the EU or international flights to non-EU
countries.® In German law, this results from Section 26 (3) of the German Value Added Tax Act

8 Treaty on European Union (consolidated version), OJ C 326, 26.10.2012, p. 13ff.
9 This tax exemption also applies to feeder flights with an international ticket.
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(UStG)."° Air transport thus receives subsidies of around €4.2 billion annually in Germany (for 2017,
UBA 2019, p. 97). Other modes of transport are not exempt from VAT. Germany levies the reduced
rate of VAT of 7% on the domestic leg of international rail transport. However, many other EU
Member States do not levy VAT on international rail travel.

EU Member States follow the same principle as Germany: no EU country imposes VAT on
international flights; however, 22 EU Member States impose VAT on domestic flights (13 Member
States — Austria, Finland, France, ltaly, Latvia, Lithuania, Luxembourg, Poland, Portugal, Slovakia,
Slovenia, and Spain — apply reduced rates; Cyprus, Denmark, Ireland, Malta, do not impose VAT on
domestic flights at all) (CE Delft 2019a).'" Based on an average VAT rate of 19%, EU-wide subsidies
thus account for more than €30 billion annually (CE Delft 2019a, p. 113).

The reasons for why air transport services should be exempt from the general taxation of
consumption laid down in Art. 1 of the EU VAT Directive 2006/112/EC (VAT Directive)' are not
readily apparent (TU Chemnitz 2020, p. 27). According to the transitional provision in Art. 371 in
conjunction with Annex 10 Part B No. 10 of the VAT Directive, Member States may maintain the tax
exemption for "the transport of passengers and [...] the transport of goods accompanying them, such
as luggage or motor vehicles, or the supply of services relating to the transport of passengers.”
However, Member States are free to waive use of this tax exemption for international passenger
transport by air and levy VAT (Bundesregierung 2003, p. 6; TU Chemnitz 2020, p. 28). However,
this only applies to the domestic part of the journey. For the part of the journey outside Germany,
the tax cannot currently be levied due to the territorial principle anchored in Article 48 of the VAT
Directive: “The place of supply of passenger transport shall be the place where the transport takes
place, proportionate to the distances covered.” In a response to a minor question on the taxation of
cross-border flights, the German government has confirmed that EU Member States are free to levy
VAT on cross-border passenger air transport (Bundesregierung 2003, p. 2).

In addition, according to Article 148 of the VAT Directive, no VAT is to be levied on the supply, repair
or maintenance of aircraft and other related services in international air transport.'® However, EU
Member States may levy VAT on fuel and airport or service charges (CE Delft 20193, p. 26)."

0 The German Value Added Tax Act in the version published on 21 February 2005 (BGBI. | p. 386), as last
amended by Article 15 of the Act of 21 December 2020 (BGBI. | p. 3096).

" In addition to taxing airfares, VAT may also be imposed on fuel or charges incurred in connection with
flying such as airport or service fees.

12 Council Directive 2006/112/EC of 28 November 2006 on the common system of value added tax (OJ L
347, 11.12.2006, p. 1 et seq.), as last amended by Council Directive (EU) 2020/2020 of 7 December 2020
amending Directive 2006/112/EC as regards temporary measures relating to value added tax on COVID-19
vaccines and in vitro diagnostic medical devices in response to the COVID-19 pandemic (OJ L 419,
11.12.2020, p. 1).

3 According to Art. 148 of the VAT Directive, Member States shall exempt the following transactions:

(e) the supply of goods for the fuelling and provisioning of aircraft used by airlines operating for reward
chiefly on international routes;

(f) the supply, modification, repair, maintenance, chartering and hiring of the aircraft referred to in point (e),
and the supply, hiring, repair and maintenance of equipment L 347/32 EN Official Journal of the European
Union 11.12.2006 incorporated or used therein;

(9) the supply of services, other than those referred to in point (f), to meet the direct needs of the aircraft
referred to in point (e) or of their cargoes.

4 For example, the U.S. and Canada impose a sales or transportation tax on flights between their countries
and, in the case of the U.S., also to Mexico. Mexico imposes a general transportation tax of 4% on
international flights (CE Delft 2019, p. 26).
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The fact that none of the EU Member States levies VAT on international flights can be traced back
to the decades-long policy pursued within the framework of the ICAO. ICAO bodies approved the
common practice in relation to the sale or use of international air transport of setting the VAT rate at
zero (ICAO 2000, para 16).' The International Air Transport Association (IATA) justifies the zero
percent VAT rate by arguing that international air transport takes place outside any tax jurisdiction
and across different jurisdictions. It also argues that the exemption of aviation creates a level playing
field across national borders (CE Delft 2019a; IATA o. D.).

However, the agreements under the ICAO do not mean that no VAT can be levied on tickets for
international flights. According to Article 24 of the 1944 Chicago Convention, only the contents of an
international aircraft (items remaining on board) cannot be taxed (ICAO 1944). Not charging VAT on
international flights has merely become an established practice. This was also confirmed by the
German government in its response to a minor inquiry in 2003: "There are no binding regulations
under international law that stand in the way of lifting the tax exemption" (Bundesregierung 2003, p.
2).

222 Options for action

The privileging of international air transport through VAT exemption should be ended. The most
effective way to achieve this would be to regulate the levying of VAT on an international level to
create a level playing field across national borders. However, given the established practice of not
charging VAT on international flights, this has not seemed a promising option to date.

In order to create a level playing field, at least within the European single market, an EU-wide solution
for levying VAT on national and international flights should be found. Various options can be
considered here. The simplest and most sensible option seems to be to change the legal situation
so that VAT is levied on the entire flight in the country of departure. This would rule out double
taxation in the European area (UBA 2019, p. 82). According to the current VAT Directive, this is not
possible since VAT can only be levied on transport in the country in which it takes place,
corresponding to the distances covered (territorial principle of Art. 48). However, an exception to this
principle could be enshrined in the VAT Directive. A second option would be a notional revenue
share on the domestic part of international flights or on the entire journey of an international flight
with the exception of the part in the destination country (i.e. also the third countries flown over) (TU
Chemnitz 2020, p. 25). A practical challenge in this context, however, is differentiating the distance
travelled by territory and the VAT regulations that are applicable there. Compared to cross-border
rail transport, where the distance can be divided according to rail kilometres travelled, it is somewhat
more difficult to ascribe the kilometres travelled to countries that are flown over.

An amendment to the VAT Directive requires the unanimity of the EU Member States. As the ongoing
reform process of the Directive has been protracted so far, an EU-wide regulation on VAT on
international flights does not appear to be the most realistic option for action in the short term.
However, in its sustainable and smart mobility strategy in December 2020, the EU Commission
included a review of VAT exemptions for international transport in its Action Plan for 2022 (EC
2020b). This could provide new impetus for changing the regulation at EU level.

As long as no agreement can be reached at EU (or international) level on the removal of privileges
for aviation, Germany should increase the aviation tax to replace the uncollected VAT on

5 The 1944 Chicago Convention, which established the ICAO, set tax privileges for air transport (Article 15
and 24), see https://www.icao.int/publications/documents/7300_orig.pdf.
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international flights (see section 2.3). Alternatively, the German government could impose a VAT on
the domestic portion of international flights. This option would not require further coordination at EU
level and could be implemented without amending the EU’s VAT Directive.

The price signals associated with the introduction of a value added tax — or a corresponding increase
in the aviation tax — would be a first step toward reducing air traffic and creating incentives to switch
to greener alternatives. For Germany, a study commissioned by the EU Commission concludes that
imposing 19% VAT on all flights would lead to a 16% reduction in passengers and emissions from
aviation (21 Mt CO) (CE Delft 2019a, p. 81).

2.3 Aviation tax

2.31 Current regulatory framework

Aviation tax - also known as air ticket tax - is levied in Germany on commercial passenger flights
departing domestically. The tax rate is regulated in § 11 of Germany’s Aviation Tax Act. The ticket
tax is levied on the airlines and passed on to the passengers. It is intended to generate government
revenue, but it also has an environmental incentive effect (UBA 2019, p. 97).

In Germany, the air ticket tax is levied on the basis of destination regions. These are divided into
three distance classes.'® As of 1 January 2021, the tax rates are €12.88, €32.62, and €58.73 per
passenger for a flight departing in Germany.' For domestic flights, the tax is paid for both the
outbound and the return flight due to the double domestic departure. The tax rates were moderately
increased as part of Germany’s 2030 Climate Action Programme, effective from 1 April 2020
(Deutscher Bundestag 2019) and then slightly decreased again on 1 January 2021 since the aviation
tax rate depends on the previous year's tax revenues, including auctioning revenues from the EU
Emissions Trading System. According to Section 11 (2) of the Aviation Tax Act, these are to amount
to a maximum of €1.75 billion. As a result of the cap on taxation, the tax per passenger decreases
when passenger numbers increase.'® This absolute cap on revenues from air ticket tax puts a limit
on the effect of the tax as a price signal, which aims to provide incentives for more environmentally-
friendly behaviour.

The tax applies to the entire flight from its departure in Germany to the destination airport; the
distance class is not determined by airports that serve only as a stopover or transfer. Passengers
who only change planes in Germany do not pay ticket tax. Feeder flights within Germany are also

'8 Intra-European flights, distances up to 6,000 kilometres and long-distance flights; Wikipedia offers a graph
showing these, see https://de.wikipedia.org/wiki/Luftverkehrabgabe.

7 Ordinance on the reduction of tax rates in 2021 pursuant to Section 11 (2) of the Aviation Tax Act of 1
December 2020 (BGBI. | p. 2762).

8 At the same time, auctioning revenues from the EU Emissions Trading System are limited: aviation is
allocated just under half of the total number of allowances required free of charge. As a result, the revenue
from the auctioning of allowances for aviation amounted to only €114 million to €123 million in 2018 and
2019 respectively, while aviation was given more than €650 million in 2019 alone through free allocation (see
also Section 2.4). The auctioning revenues for aviation in Germany from the EU ETS thus account for only a
small portion of the maximum allowable revenue from aviation taxes and auctioning revenues (€17.9 million
in 2019 from a maximum allowable €1.75 billion; see https://www.dehst.de/DE/Europaeischer-
Emissionshandel/EU-Emissionshandel-verstehen/Versteigerung/versteigerung _node.html). Nevertheless,
offsetting the auctioning revenues against the ticket tax reduces the incentive for industry to cut emissions: if
emissions do not fall, the aviation tax falls so that total revenue does not exceed the cap, see.
Klinski/Keimeyer (2019), p. 21.

11
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not taxed separately; the tax rate for the destination applies. Flights taken by children under two
years of age and flights for purely sovereign, military or medical purposes are not taxed (BMF n.d.).

Most flights departing from Germany on which ticket taxes are levied are in the short haul class (83%
in 2019). 5% of passengers paid the medium haul rate and 12% the long haul rate (Destatis 2020b).

In addition to Germany, five other EU Member States (France, ltaly, the Netherlands, Austria,
Sweden) levy air ticket taxes that are also differentiated by distance or only apply above a certain
distance. Compared to Germany, the air ticket tax is significantly lower in Austria and Italy and slightly
lower in Sweden ((CE Delft 2019a, pp. 20—-21). In 2020, France increased its ticket tax to €20.27 for
intra-European flights and to €63.07 for more distant destinations (Ministére de la Transition
Ecologique 2020). In the Netherlands, a ticket tax of €7 per flight applies from 2021 (Netherlands
government 2019)." The United Kingdom levies a comparatively high ticket tax within Europe,
averaging approx. €45 per passenger. Norway levies a comparatively low tax (€8.77). France and
the United Kingdom also differentiate their ticket taxes by first, business and economy class (CE
Delft 2019a, pp. 20-21).

2.3.2 Options for action

It may also make sense to establish a coordinated regulation within the EU for ticket taxes in order
to create a level playing field in the European single market and to avoid evasive actions and
passengers choosing departure points where the ticket tax is lower or where no ticket tax is levied
at all. Against this background — and as long as no VAT is levied on international flights — Germany
should advocate the introduction of minimum rates for an air ticket tax in the EU.

At the same time, Germany should also raise the air ticket tax on a national level. The rate should
be based on at least the uncollected VAT. Legally, there are no objections to proceeding unilaterally
in imposing and increasing the ticket tax (Klinski/Keimeyer 2019, pp. 21-22). The German Federal
Constitutional Court has made it clear that legislators have considerable leeway in designing the
ticket tax, which could be used.?°

Several approaches to increasing the air ticket tax are available:

Increasing air ticket tax for short-haul flights

Germany could increase the tax for short-haul flights. Here, there is no significant risk that
passengers will try to avoid the tax by choosing other flight routes (UBA 2019, pp. 97-98). Against
this background, it seems sensible to continue to double tax domestic flights by levying VAT and
ticket taxes in order to create incentives for switching to alternative modes of transport for domestic
journeys.

Uniform increase in all air ticket tax rates to balance VAT exemption

Air ticket tax rates could be increased to roughly balance the VAT exemption for international flights.
For an intra-European, cross-border flight in the first distance class, which account for the majority
of flights on which a ticket tax is levied (approx. 83% in 2019), the ticket tax would need to be approx.

9 Qutside the EU, Australia, Brazil, Mexico and the USA, for example, levy comparatively high ticket taxes
(CE Delft (2019a), pp. 21-22).
20 BVerfG, Urt. v. 5.11.2014 — 1 BvF 3/11 (Rn. 41 ff.), NVwZ 2015, 288.
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€60 to balance the VAT exemption, assuming a typical ticket price of €300.2" This amounts to over
four times the current ticket tax of around €12.88. For the third distance class and assuming a typical
ticket price of €1,000, the air ticket tax would need to be approx. €200, which is about three to four
times higher than the currently levied ticket tax of €58.73.

There should be distinctions between types of ticket: For business class tickets, the tax should be
significantly higher than for economy class tickets as passengers in more expensive classes bring
about higher per capita emissions than in the cheaper segment and, due to the higher ticket prices,
the uncollected VAT revenues are also correspondingly higher. This is already the situation in the
UK: business class seats on long-haul flights over distances exceeding 3,000 km are subject to taxes
(Air Passenger Duty) of approx. €200 from April 2021; for shorter routes, these taxes are around €30
(British government 2020).%2

It is also conceivable that a ticket tax could be levied on incoming flights as well. The amount of the
tax levied on incoming flights should depend on whether the country of departure has already levied
a ticket tax on the flight. This would provide an incentive for other countries to introduce an
appropriate ticket tax. It would also avoid unequal treatment of domestic flights (double payment of
ticket tax) and short-haul flights to neighbouring countries (single payment of ticket tax) and achieve
the same incentive effect. None of the EU Member States has introduced a ticket tax on incoming
flights to date. According to an initial assessment, it is legally possible to implement one since there
is no ban on double taxation and there are also no apparent reasons why such taxation would not
be permissible.

Another option for further developing air ticket taxes is to classify journeys differently. In addition to
distance classes, an element of CO, regulation could be incorporated in the aviation sector (Oeko-
Institut 2020a). This could prevent evasive action on journeys within the EU. This could be the case,
for example, for a flight from Hamburg to Bangkok with a change in either Frankfurt or Istanbul. In
the first case, the first part of the flight falls under the EU ETS (and is possibly subject to a kerosene
tax and/or synthetic fuel quota); in the second case, no part of the flight would be affected by intra-
EU regulations. To adjust the air ticket tax, a carbon border adjustment mechanism, which is being
discussed in the context of the European Green Deal, could be implemented.

Removal of cap on revenues from air ticket tax and the linking of revenues from the EU ETS

In addition, the cap on revenues from air ticket tax and the linking of the amount of the ticket tax to
the tax revenues of the previous year, including revenues from emissions trading, should be
repealed. This would be very easy to implement: the corresponding paragraph § 11 (2) of Germany's
Aviation Tax Act would be deleted.

Levying air ticket tax on freight transport

An air ticket tax should also be levied on the carriage of freight because the current regulation only
applies to passenger traffic; no ticket tax is levied on air freight.

21 On ticket price levels, see https://www.bdl.aero/de/publikation/analyse-der-klimaschutzinstrumente-im-
luftverkehr-zur-co2-reduktion/ and https://quotas.de/wp-

content/uploads/2018/11/ETR_10 2018 Swiss_Schober_ Krautscheid Sauter FA-compressed.pdf.

22 For flights in private jets carrying less than 19 passengers, the ticket taxes are more than €600 for long-
haul flights and about €90 for flights under 3,000 km.
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Up to now, only France levies a tax on the air freight of departing flights; the tax is very low,
amounting to €1.37 per ton of air freight (Gouvernement Francais 2020). In 2019, the Netherlands
decided to introduce an air freight tax on departing flights. There, too, the levy is set very low and is
tiered based on the noise pollution caused by the aircraft in question (€3.85 per ton of freight for
noisy aircraft and €1.93 per ton of freight for quieter aircraft) (Netherlands government 2019). It was
planned that this tax would be introduced on 1 January 2021; this was postponed, however, due to
the Covid-19 pandemic.

There are no constitutional objections in Germany to extending the air ticket tax to freight traffic. As
a “transport tax,” ticket tax is not bound by the narrow criteria for excise duties. In this respect, it
could also be applied to tax business freight (transport of goods for sale). Moreover, like an excise
tax, it could be designed in such a way that it is passed on to air freight customers who can price the
additional burden into their products (Klinski/Keimeyer 2019, p. 22). There are also no apparent
reasons why extending the air ticket tax to freight would violate European law.

Between 2012 and 2018, freight transported by air to and from Germany increased by 16% (Destatis
2019). Since 2001, air freight transported in this context has doubled to almost five million tons (BMVI
2019, 240f.) and it is predicted that air freight traffic will continue to grow in the future (Boeing 2019).
One third of the freight is transported as belly freight in the belly hold of passenger aircraft
(FreightHub n.d.). A large portion of this freight is high value goods such as electrotechnical goods,
machinery, optical equipment, pharmaceutical products, and jewellery, because delivery times for
these goods are critical (BDL 2017). The average value of air freight is €86/kg and far exceeds the
value of goods transported by rail, ship or lorry (BDL 2018).

The following aspects need to be considered when designing a levy on air freight (see also Oeko-
Institut; FOS; FFU Berlin (i.E.):

e Pricing of incoming flights: While the current ticket tax only applies to departing passengers,
air freight tax should also encompass incoming freight so as to have a more comprehensive
steering effect. In doing so, the levy could be reduced if the country of departure also imposes a
tax on air freight.

¢ Rate of air freight tax: To have a steering effect, a tax on air freight would have to noticeably
increase the cost of transporting freight.2®> The existing tax on air freight in France and the one
planned in the Netherlands at less than €4/ton is insufficient for this purpose. As a comparison:
the current rate of ticket tax on passenger transport would have to amount to approx. 130 €/ton
for the short-haul class, 1,330 €/ton for the medium-haul class and 590 €/ton for the long-haul
class for a comparable transport volume.?* To balance the uncollected VAT on air freight, the
rates would have to be even higher.?® At the same time, it is expected that in the event of a
unilateral introduction of a very high aviation tax on freight, goods would be transported by lorry
to neighbouring countries and sent by plane from there. Whether this comes about depends on

23 However, data on the elasticity of air freight demand is not available (CE Delft (2019a), p. 44).

2 |In the EU ETS, a passenger and luggage are assumed to weigh 100 kg; the conversion factor for
passenger kilometres to ton kilometres is therefore 10.

25 Information on the amount of such a tax cannot be provided here as sufficient data on average prices of
air freight within distance classes is not available. Prices are highly variable and depend on many factors that
do not play a role in the transport of passengers (handling of various goods, available capacity for
accompanying freight in the belly of passenger aircraft, speed of delivery, etc.).
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not only the tax rate, but also the cost of transport by lorry and the urgency of the freight. A
uniform regulation within the EU would significantly minimise this risk.

Further options

Another option for reforming the air ticket tax would be progressive taxation: it could take into account
the amount and distances of flights that a person takes per year. A Frequent Flyer Levy (FFL) would
make each flight taken within a certain period of time progressively more expensive, creating an
incentive to fly less. An Air Miles Levy (AML) would increasingly make the distance flown more
expensive. Since low income groups fly less frequently and less far, they would not be as affected
by price increases as high income groups (New economics Foundation 2015). The Committee on
Climate Change in the United Kingdom has responded positively to the idea of introducing such a
levy (UK Committee on Climate Change 2019; BBC 2019). However, practical implementation could
prove difficult, e.g. with a view to data protection compliance.

Impact of air ticket taxes

On domestic flights in Germany, an increased air ticket tax could lead to a noticeable drop in demand
in the short term, especially for private travel. This is because inexpensive domestic flights will
become more expensive due to the double levy on outbound and return flights and the levied VAT.

On international flights, the current German tax rates only lead to a relevant price increase and thus
to noticeable effects for very cheap tickets, because it is mainly people with higher incomes who fly
a lot (Lassen 2016; Gdssling et al. 2009). Low price signals for this group are not expected to have
a significant steering effect. With moderate to high ticket prices in each distance class, the one-time
reduction in demand due to current tax rates is less than 2%, according to calculations by Oeko-
Institut. However, annual growth in air transport demand is expected to continue unchanged from
the lower level. Only in the case of very low-priced tickets does the current aviation tax have a
relevant impact on the ticket price. However, a significantly higher tax that balances the uncollected
VAT would lead to a drop in demand from private passengers of more than 11% for medium ticket
prices in all distance classes. The effect would be even stronger for low ticket prices.?® As with the
levying of kerosene taxes, the levying of VAT on international flights or raising the air ticket tax to
the rate of VAT in Germany would have a strong progressive impact on the highest-income
households as they fly particularly often. For households whose incomes are in the bottom five
income deciles, however, the effects are regressive (FOS 2021, pp. 36-37).

If Germany were unilaterally to raise the air ticket tax sharply, it would be possible for passengers to
travel to neighbouring EU countries with lower ticket taxes to start their journeys from there, thus
avoiding the German tax. However, travelling further to the airport would only be worthwhile for long-
haul flights; on short-haul trips, it is likely that travellers would pay a higher price or switch to
alternative modes of transport. For business travel, it can be assumed that the higher ticket prices
would generally be paid. Since nearly 83% of passengers took journeys within the first distance class

26 For smaller price changes, price elasticities of -0.4 to -1.2 are assumed depending on the journey type
(work, leisure) and distance (infras (2016)). An elasticity of -1 means that demand decreases by 1% if the
price increases by 1%. The data available on price elasticities in aviation is very limited and the amounts
given here involve high uncertainties. They also do not apply to large price changes.
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(flights within Europe) in 2019,% it seems reasonable to assume that the divergence effects would
be rather small (Destatis 2020a).

24 EU Emissions Trading System

241 Current regulatory framework

The EU’s climate target under the Paris Agreement covers not only intra-European flights, but also
emissions from flights from the EU to third countries (CEC 2020). However, the EU Emissions
Trading System (EU ETS) currently only covers intra-European flights and not — as originally planned
— all outbound and inbound flights.

The cap set for aviation emissions was previously set at 95% of average emissions in the years 2004
to 2006. The sector received mainly free allowances (85%) in the third phase of the EU ETS from
2013 to 2020 and only 15% in allowances from auctions.?® In other sectors covered by the EU ETS,
allowances are allocated free of charge to avoid carbon leakage. However, free allocation cannot be
justified in the current scope of the aviation ETS as all intra-European flights are priced uniformly
under the EU ETS, regardless of the nationality of the aircraft or operator. Free allocation could at
best be understood as assisted entry into emissions trading. Free allocation has not been re-
evaluated since the scope was reduced to intra-European flights; however, revisions are now under
public discussion for the fourth trading period (2021-2030) (UBA 2019; Oeko-Institut 2020a). Other
modes of transport, such as rail or private transport, do not receive free allocation or compensation
for the costs they incur under the EU ETS or the new national emissions trading system.

For aviation, there are currently specific allowances in the EU ETS, the EUAA (European Aviation
Allowances), which cannot be used by the stationary installations. However, airlines can buy
allowances from stationary installations to cover their emissions. It has been necessary to do this
every year since aviation was included in the EU ETS (2012-2019) as the free and auctioned
allowances for aviation covered only a portion of the emissions actually emitted. Indeed, by the time
of the Covid-19 pandemic in 2020, European aviation emissions had risen sharply since the
reference years for the cap (2004-2006). For the fourth phase of the EU ETS (2021-2030), the cap
for the aviation sector is expected to decrease at the linear reduction factor of 2.2%, as for stationary
installations. This results in a 27% reduction in the cap in 2030 compared to 2005. Further dovetailing
of the aviation ETS and the stationary ETS and the revision of the linear reduction factor are being
discussed within the scope of the upcoming revision of the ETS Directive due to the tightening of the
EU’s climate target for 2030.

Currently, the EU ETS covers only CO. emissions of the aviation sector. However, the ETS Directive
allows for gases other than CO; to be included. In the stationary ETS, emissions of nitrous oxide
(N20) and perfluorinated carbons (PFCs) are already included for certain installations. In 2015, the
EU Commission was tasked with developing a proposal on ways in which the climate impact of non-
CO; effects of flying could be included in the EU ETS. A study has been submitted (EASA 2020),
but a regulatory proposal has not been made to date.

27 Of the total number of taxable transactions under Section 11 of Germany’s Aviation Tax Act.
28 EU Commission, https://ec.europa.eu/clima/policies/ets_en.
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24.2 Options for action

The ETS Directive is currently being revised to adapt the EU ETS to the new 2030 climate target.
The revision focuses on, among other things, the market stability reserve, the strengthening of the
aviation ETS, and the expansion of the ETS to other sectors such as shipping. A proposal from the
EU Commission is expected in summer 2021. The reform of the EU ETS offers the opportunity to
increase the effectiveness of emissions trading for aviation by means of various measures.
Compared to an amendment of the EU Energy Tax Directive, an amendment of the EU ETS only
requires a qualified majority and could be implemented relatively quickly (Oeko-Institut 2020a).

Abolition of free allocation

In the EU ETS, free allocation of allowances is justified by a high risk of carbon leakage. However,
as explained in section 2.4.1, the current scope of the aviation ETS does not provide a high risk for
this. Therefore, removing or reducing the free allocation is an important option for reducing the
preferential treatment of aviation compared to other sectors. This would also increase the incentive
effect for emission reductions and could generate considerable additional revenue from the
auctioning of allowances. Germany should therefore work towards a corresponding amendment to
the ETS Directive as part of the upcoming revision.

Abolishing free allocation would resolve the current distortion of the market caused by the different
historical emissions of airlines and lead to more equal treatment of airlines (Oeko-Institut 20203, p.
3). In addition, the new entrants reserve would no longer be necessary. Along with the auctioning of
all allowances, this could reduce the administrative burden, both for airlines and Member States.
The additional revenues could — in addition to the uses already envisaged under Article 3d (4) of the
ETS Directive to combat climate change — be paid into a special fund to promote, for example, the
development and production of e-fuels (Oeko-Institut 2020a, p. 3). The modernisation and innovation
funds for stationary installations in the EU ETS already function in a similar way.

In 2019, approx. 29 million emission allowances were allocated free of charge in the aviation sector.
This represents a subsidy of about €650 million at EU level (at a carbon price of about €22/t CO.).
The EU Commission assumes a carbon price of €30-65/t CO- in 2030, depending on the scenario
(EC 2020a). Retaining the current cap (-27% in 2030) could generate revenue from additionally
auctioned allowances of approx. €21.5 billion in the period 2021 to 2030.

As part of ongoing consultation on the revision of the ETS Directive by summer 2021, the currently
envisaged reduction factor could be increased from 2021 onwards (see above). If free allocation
were to be maintained, it would reduce the total number of allowances allocated for free. Airlines
would have to purchase more allowances from stationary installations to cover their emissions. A
linear reduction factor of 3.8% instead of 2.2% would also lead to higher carbon prices, but the cost
burden for airlines would still be lower than if free allocation were completely abolished (Oeko-Institut
2020a, pp. 3—4). Abolishing or reducing free allocation is therefore clearly preferable to adjusting the
cap.

Changing the scope of the EU ETS

The EU Commission’s Impact Assessment on the EU’s new climate targets questions the full
inclusion of international aviation ("full scope") as it mainly presents scenarios that would exclude
emissions from flights between the EU and third countries (EC 2020a). It is therefore likely that the
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current limit of incorporating only intra-European flights in the EU ETS will be maintained for the time
being. Outbound and inbound flights from third countries could be covered by CORSIA (see chapter
2.5) or priced through bilateral agreements between the EU and third countries, e.g. through a
kerosene tax (see chapter 2.1). Extending the scope of the EU ETS beyond intra-European flights
is currently not a politically realistic option. However, the German government should work to ensure
that the current scope of application is maintained and not restricted as a result of CORSIA.

Separate sectoral target with a limit on purchasing allowances from stationary ETS

Currently, about half of the allowances surrendered by airlines come from stationary installations
under the EU ETS, with an upward trend up to 2030. There is no limit on the amount of additional
purchases from the stationary ETS. Increasingly limiting the use of allowances from stationary
installations via a quota system could strengthen the limit on aviation emissions (UBA 2019, p. 76).
Such a cap would lead to a real ETS for aviation and could significantly increase the prices of aviation
allowances (EUAAs). Allowance prices in the stationary sector (EUAs) would not be affected. Oeko-
Institut (2020a, p. 7) proposes a limit of 50% of verified emissions for purchases from the stationary
sector, which would decrease over time in line with the Paris Agreement. This means that under
current conditions, the purchase of a maximum of one EUA per EUAA would be permissible. This
option would continue to allow "one-way" trading between sectors in the EU ETS. However, this
approach is expected to face strong headwind from the aviation industry.

Another option would be to end the purchasing of allowances from other sectors completely, resulting
in a closed EU ETS for aviation. The current cap is too ambitious for this, as half of European air
traffic could not then be covered by allowances. The cap would have to be adjusted and the carbon
price for aviation would be completely decoupled from the carbon price of the stationary ETS. A
closed system would likely face even more opposition than a limit on the purchase of EUAs and is
therefore not recommended.

Inclusion of non-CO; effects

For the mitigation of non-CO. effects of aviation, metrics or calculation methods are needed to
compare the effect with CO2 emissions. A common scale is also important to capture potential trade-
offs of reducing different emissions to determine the net climate impact (EASA 2020, p. 36). For
example, fuel-efficient engines reduce CO, emissions, but these engine modifications increase
combustion temperature, producing more NOx (UBA 2019, p. 89). In addition, the climate impact of
non-CO- emissions compared to CO; emissions is not linear to fuel consumption because it is highly
dependent on the location and timing of emissions (e.g. flight altitude and travel conditions) (UBA
2019).2°

Under the Framework Convention on Climate Change, the Kyoto Protocol, the Paris Agreement and
EU directives, CO- equivalents (CO2-eq) based on Global Warming Potential over a 100-year period
(GWP100) are used to report aggregated emissions of various gases. However, GWP is only
partially suitable for aggregating the climate impact of all non-CO, emissions which have different
time frames for their climate impacts. Therefore, different calculation methods for CO;-eq are being
discussed for aviation (EASA 2020; UBA 2019). The choice of calculation method for CO2-eq

29 This is not based on individual flights, but rather provides an average for the total climate impact of global
aviation. The actual climate impact of an individual flight depends primarily on the specific flight altitude and
climatic conditions.
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influences the additional efforts that result for calculation and data collection and the amount of the
reduction incentive. EASA (2020) discusses different methods, but also emphasizes that the choice
of metric depends on the intended policy measure and incentive effect. In principle, it remains
problematic to attempt to compare short-lived and long-lived GHGs in one metric. Since non-CO;
effects depend on, among other factors, the time of day, climatic conditions, flight altitude, and flight
route, an accurate quantification of these effects must be determined on a flight-specific basis using
modelling. Therefore, airlines should be required to implement a detailed monitoring system for non-
CO; effects. This would be a first step for future regulations and would also improve the data basis
for CO2-eq metrics.

For inclusion in the EU ETS, the comparability of non-CO; effects with the traded commodity,
allowances in tons of CO2-eq, would be necessary. EASA (2020, p. 82) proposes the inclusion of
NOy emissions via the GWP100 metric that is already used in the EU ETS for other gases (Art. 3j
ETS Directive). It notes that such an inclusion of NOx emissions is not uncritical, given the existing
uncertainties regarding the climate impact of NOx emissions and the limits of the GWP for
aggregating GHGs with effects over different time frames (EASA 2020, p. 32). In addition, there are
alternative instruments for reducing NOx emissions, e.g. the introduction of a charge.

A number of measures could be taken to reduce non-CO: effects overall. In addition to a NOx levy
or charge, these measures include spatial and temporal no-fly zones (climate-restricted areas) or a
standard for the aromatics content®® of kerosene (EASA 2020). Such alternative measures have the
advantage of building on existing regulations, standards and charges and could be implemented
quickly and easily. It also avoids the difficulty of converting non-CO; effects to CO»-eq.

Another option for including non-CO., effects in the EU ETS would be to introduce a simple multiplier
for CO2 emissions. This would mean that airlines would have to submit more allowances to cover
their verified CO, emissions. The factor should be based on the radiative forcing of non-CO- effects
and should be between 3 and 5 (Oeko-Institut 2020a, p. 5). This could apply either to all EUAAs or
only to EUAs. The price for CO, emissions (and deposited non-CO; effects) would increase
accordingly depending on the multiplier for aviation. Since such a mechanism does not currently
exist in the EU ETS, its implementation is more difficult than, for example, the abolition of free
allocation.

Thus, the inclusion of all non-CO; effects in the ETS continues to be difficult; calculation methods
and the introduction of a mandatory monitoring system should be further pursued. Regarding NOx
emissions, a NOy charge is a better option in view of trade-offs and possible negative net climate
effects of NO, emissions. In the medium term, the overall climate impact of flights should be subject
to strict regulation.

2.5 CORSIA

2.51 Current regulatory framework

It was agreed in 1997 under the Kyoto Protocol that greenhouse gas emissions from international
aviation and maritime transport would not be included in the national climate targets of industrialised

30 Aromatics are chemical compounds in fuel. Fuels with a lower share of aromatic compounds burn more
cleanly and emit fewer soot particles.
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countries (Annex | countries). Instead, the Kyoto Protocol mandated the ICAO and the International
Maritime Organization (IMO) to address these emissions.

In contrast to the Kyoto Protocol, all greenhouse gas emissions are covered under the Paris
Agreement. However, countries can determine for themselves which emission sources and
greenhouse gases are included in their national inventories. With the exception of the EU, no country
has yet included international flights in its initial national inventories. Measures to reduce greenhouse
gas emissions from international flights have, therefore, been discussed primarily under the ICAQ in
recent decades.

After years of negotiations, ICAO Contracting States adopted an instrument in 2016 to limit CO>
emissions from aviation: the Carbon Offsetting and Reduction Scheme for International Aviation
(CORSIA). It was intended that CORSIA would implement "carbon-neutral growth" after 2020. The
increase in CO2 emissions beyond 2020 is to be avoided or offset by means of technical and
operational measures, the use of alternative fuels, and the purchase of offsets in the period from
2021 to 2035.

However, the climate impact of CORSIA is very limited in practice for a number of reasons:

o CORSIA only regulates CO; emissions and thus only about one third of the actual climate impact
of flights (see chapter 1).

e The obligations under CORSIA only apply to flights between countries that participate in
CORSIA. Participation is voluntary in the period from 2021 to 2026. Current participation covers
approx. 50% of CO, emissions from international aviation. From 2027, participation will be
mandatory for many — but not all — countries. It is expected that its coverage will then be around
80%.

¢ Due to the Covid-19 pandemic, the Parties decided in June 2020 to adjust the base year for the
first phase of CORSIA from 2021 to 2023. While the original versions of CORSIA envisaged
using the average of 2019 and 2020 as the base level, the emissions level of 2019 (i.e. prior to
the effects of the pandemic) is now taken as the basis for calculating the offsetting requirement.
According to calculations by Oeko-Institut, air operators no longer have to make any mitigation
efforts in this phase now. For the subsequent phases, it is still unclear what base levels will be
used. If the average for 2019 and 2020 is retained, mitigation efforts could be reduced by
between 25% and 75%, depending on how quickly the industry recovers from the pandemic and
emissions correspondingly increase (Oeko-Institut 2020b).

¢ The requirements for the quality of offsets are low and the quality of the currently approved
offsets is questionable in part. For example, under the rules of CORSIA, the continued existence
of a forest project must be ensured only for the duration of CORSIA. If the carbon is released at
a later date, it does not necessarily have to be offset (Schneider et al. 2019). In addition, projects
from the Clean Development Mechanism (CDM) of the Kyoto Protocol are eligible. Most of these
projects continue to operate regardless of whether they can still sell their credits (NewClimate
Institute; Oeko-Institut 2017; Schneider et al. 2017). Therefore, the purchase of these old credits
does not have a mitigation effect (Warnecke et al. 2019). It is also expected that many projects
for avoiding deforestation will be used under CORSIA. These involve numerous problems — in
particular high uncertainties in determining the reference level and the risk of carbon leakage
(Schneider et al. 2018). Finally, there are currently no rules for the use of international carbon
markets under Article 6 of the Paris Agreement. This does not yet ensure that double counting
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of emission reductions between CORSIA and nationally determined contributions under the Paris
Agreement is avoided. Overall, it is therefore anticipated that the purchase of offsets under the
current rules of CORSIA will barely have a mitigation effect.

o CORSIA enables airlines to meet their obligations by using alternative fuels. This includes fossil
fuels that emit fewer greenhouse gases during extraction and production. However, such
emissions reductions are also counted toward meeting national climate targets. Furthermore, it
is unclear to what extent all upstream chains of biogenic alternative fuels are sufficiently
accounted.

¢ In the light of the objectives of the Paris Agreement, the current overarching goal of "carbon-
neutral growth" must be regarded as insufficient overall.

This makes it clear that CORSIA is only a first step toward global cooperation to reduce emissions
from the aviation sector. Based on past experience, the extent to which the political will exists to
make the instrument significantly more ambitious on an international level seems questionable.
Some stakeholders are therefore calling on the EU in particular to use its own climate policy
instruments instead of CORSIA. A crucial question here is on which international flights the EU will
regulate air traffic through the EU ETS (e.g. only intra-European flights) and on which flights CORSIA
will apply exclusively or additionally (e.g. flights between the EU and third countries) (see also section
2.4).

25.2 Options for action

CORSIA is scheduled to be reviewed by the contracting states for the first time in 2022. This provides
an opportunity to reshape CORSIA's objectives and key rules. In the context of these international
negotiations, the German government could advocate the following to increase the climate protection
impact of CORSIA:

o Target for 2050: A long-term target for 2050 is very likely to be an important point of discussion
during the review. An increasing number of airlines and Member States have already set zero
emissions targets for this period. CORSIA could set a corresponding overarching target for all
Parties.

¢ Adjustment of the target path for the medium term: With a long-term zero emissions target,
the target path up to 2035 (the current time frame of the instrument) should also be adjusted. A
linear reduction path to the zero emissions target would be more consistent with the goals of the
Paris Agreement than "carbon-neutral growth." The base year should also be chosen carefully.
The original average of 2019 and 2020 (rather than 2019 or 2020 levels on their own) may be a
fair compromise to account for the impact of the Covid-19 pandemic without diluting the ambition
of the mechanism.

¢ Blending quota for synthetic fuels: In the long term, hydrogen produced from green electricity
or synthetic kerosene (also known as "e-fuels") will have to play an important role in limiting the
climate impact of aviation. The timely start of synthetic fuel production can pave the way for this.
CORSIA could therefore also break new ground and introduce a blending quota for synthetic
fuels. This would require airlines to meet part of their mitigation obligations by using synthetic
fuels. If implemented under CORSIA, there would be no distortion of competition, as the quota
would apply equally to all airlines on routes between participating countries.
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¢ Improving the quality requirements for offsets: The minimum requirements currently in force
do not ensure a high quality of offset credits. A number of rules could improve their quality. These
include, above all, the exclusion of project types that have a low probability of additionality and
an obligation to ensure the permanence of emission reductions from forest and peatland projects
over 100 years, as some standards, such as Climate Action Reserve (CAR), have already
implemented.

o Use of carbon credits from emission trading systems: Another option is to use allowances
from emissions trading systems instead of projects to offset emissions under CORSIA. In the
case of ambitious emissions trading systems, it presumably leads to a more reliable offsetting of
emissions than using carbon credits from projects (Doda et al. 2021). However, there is also a
risk that emissions trading systems with overallocation could be permitted under CORSIA for
political reasons.

In discussions on an EU level on the implementation of CORSIA, Germany should advocate that the
aviation ETS remains in place for intra-European flights and that CORSIA is applied only to
international flights between the EU and third countries.

With respect to the negotiations under Article 6 of the Paris Agreement, it is important that the use
of carbon credits under CORSIA is considered an international transfer under Article 6 and
accounted accordingly by Parties in fulfilling their commitments under the Paris Agreement. This is
provided for in the draft negotiating texts for COP25 in Madrid but has been repeatedly challenged
by some countries such as Saudi Arabia and Brazil.

3 Recommendations

In order to eliminate the existing preferential treatment of aviation and provide increased incentives
for emissions reduction, Germany should advocate the implementation of a range of regulatory
options:

¢ Energy taxes: Germany should advocate EU-wide taxation of kerosene as part of the reform of
the EU Energy Tax Directive in order to eliminate the unequal tax treatment of the various modes
of transport as effectively as possible. If no corresponding reform of the EU Energy Tax Directive
has taken place by 2022, Germany should introduce a kerosene tax at national level and seek
taxation with other EU Member States within the framework of enhanced cooperation or through
bilateral agreements (see chapter 2.1).

e Value added tax: Germany should work at European and (and international) level to ensure that
value added tax is also levied on international air travel. For intra-European flights, the EU
Member States would have to agree on an option as part of the reform of the VAT Directive.
Either VAT could be levied on the entire flight in the country of departure or a notional revenue
share could be applied to the domestic leg of international flights or to the entire journey except
for the portion in the destination country. One option for action that Germany could implement
within the current legal framework without the need to amend the EU’s VAT Directive would be
to levy VAT on the domestic portion of international flights (see chapter 2.2).

e Air ticket tax: The current air ticket tax should be reformed in several respects. Firstly, EU-wide
minimum rates for an air ticket tax should be established to avoid evasive action. Secondly, the
German air ticket tax should be increased. As long as no agreement can be reached at European
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(and international) level on the levying of a value added tax, Germany should increase the air
ticket tax in such a way that it more or less balances the uncollected VAT on international flights.
A distinction should also be made between economy and business class. In addition, the tax for
short-haul flights could be increased significantly to create more incentives for a shift to more
environmentally-friendly modes of transport. Thirdly, the cap and the linking of the air ticket tax
rate to the revenues from the auctioning of carbon credits should be abolished. Fourthly, the
levying of the air ticket tax on inbound flights should also be considered. Fifthly, the inclusion of
freight transport using moderate tax rates should be implemented in the short term. In parallel,
an EU regulation with higher tax rates should be pursued as the risk of relocation to neighbouring
countries is greater in freight traffic than in passenger traffic (see chapter 2.3).

¢ EU Emissions Trading System: The upcoming revision of the ETS Directive in 2021 and 2022
offers good opportunities for strengthening the aviation ETS. In this context, Germany should
commit to ending the free allocation of allowances and to the auctioning of all allowances instead.
The inclusion of non-CO; effects should be initiated in parallel (see chapter 2.4).

e CORSIA: As regards the first review of CORSIA, which is set to take place in 2022, Germany
should work to ensure that the instrument is made more effective. To this end, Germany should
advocate setting a zero emissions target for 2050, increasing the target path for 2035, setting
blending quotas for e-fuels, tightening the requirements for offset credits and, if necessary,
enabling the use of carbon credits from emissions trading systems under CORSIA. On an EU
level, Germany should work to ensure that the EU ETS remains in place for intra-European flights
and that CORSIA is only applied to international flights between the EU and third countries (see
chapter 2.5).

To implement climate protection in aviation, uniform regulations at EU and international levels are
desirable because they have the greatest impact and can send stronger political signals. On an EU
level, some Member States support stronger aviation taxation: in 2019, a coalition of 9 EU Member
States (BE, BG, DK, FR, DE, IT, LU, NL, SE) approached the EU Commission and suggested an
EU-wide aviation taxation initiative (Euractiv 2019). Several leading candidates in the European
Parliament elections (EPP, S&D, ALDE, Greens/EFA, and GUE/NGL) also advocated the levying of
a kerosene tax. However, at an international conference with government representatives organized
by the Netherlands in 2019, discussions about regulatory options showed that there is no broad
consensus among Member States about reforming aviation taxation (Netherlands government 2019;
Reuters 2019). Unless stronger regulation can be implemented on an EU level, Germany should
take national policy action. By doing so, Germany would also provide impetus for broader European
and international initiatives.

In addition to the economic instruments examined here, the German Travel Expenses Act should
also be amended. For example, it could be stipulated that, as a matter of principle, environmentally-
friendly modes of transport are to be used as a matter of priority and travelling by plane is only
permissible in exceptional cases. Short-haul flights in particular could be addressed accordingly.
Finally, subsidies for regional airports should be reviewed and reduced.

4 Outlook

The long-term transformation of the aviation sector to climate neutrality is a climate policy challenge,
especially against the backdrop of increasing mobility, growing freight traffic, limited opportunities to
shift medium- and long-haul flights, long investment cycles in the development of new aircraft and
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propulsion technologies, high costs and the limited availability of alternative fuels, and the challenges
of containing non-CO; effects.

To make aviation climate-neutral, it will be necessary to combine a variety of measures:

Avoiding flights: The simplest and most effective way of making aviation climate-neutral is the
avoidance of flights. For example, digitisation offers great opportunities for reducing the number
of business trips. But the frequency of private long-distance travel must also be critically reflected.

Shift of flights to rail: Another important element is shifting short-haul flights to rail. This is
possible on short-haul journeys in particular. For this, an expansion of rail infrastructure with a
reduction in travel times is important.

In addition, the use of new technologies can reduce the climate impact of unavoidable flights.
However, the technologies that are currently available or being developed are not expected to be
available on a large scale in the next two decades, and thus can only make a limited contribution
during this period:
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Improved energy efficiency: This includes operational measures such as improved airspace
management or improved flight profiles, more efficient aircraft engines or more efficient aircraft
construction, e.g. by means of new types of aerodynamically optimised aircraft. The latter is of
particular interest for aircraft with new propulsion systems such as hydrogen. However,
considerable efficiency gains in the past have not been able to compensate the growth in the
sector, with the result that the emissions have increased in absolute terms. The target set by the
ICAO to reduce fuel consumption per passenger kilometre by 2% per year is unlikely to be
achieved in 2020. Currently, efficiency gains are approx. 1-1.5% per year.

Biofuels: Biofuels are currently being tested and used by various airlines as so-called "drop-in"
fuels. These have the advantage that they can be blended with kerosene and can, therefore,
also be used in the existing fleet. Biofuels can also count toward offset obligations under
CORSIA. However, biofuels have very different carbon footprints and production can lead to
indirect land use changes, including deforestation. There is also competition with other uses of
the land, especially for food production. The potential for truly sustainable biofuels is therefore
limited. In the long term, therefore, biofuels can play at best a niche role and not a supporting
role in the aviation sector.

Synthetic kerosene: Synthetic kerosene — also known as e-fuels or power-to-liquid (PtL) — is
similar in composition to fossil kerosene but is produced from CO- and climate-neutral hydrogen.
The CO- can be obtained from various sources such as biogas or by capturing it from the air.
However, the production of synthetic kerosene requires a significant expansion of renewable
energies and large areas for carbon capture. According to calculations by Oeko-Institut, roughly
all of Germany's renewable electricity generation would have to be used to produce the kerosene
fuelled in Germany from renewable energies. For the carbon footprint of synthetic kerosene, the
most important factors are the purchase of electricity from additional renewable energy
capacities and its integration into the electricity system. This is because if the electricity is
generated using fossil fuels, the production of synthetic kerosene can cause more emissions. In
addition, the source of the CO, and other social and environmental criteria play a major role. The
extent to which green hydrogen can be imported is also uncertain. In addition, synthetic fuels
can only address the climate impact of aviation to a limited extent, since not all non-CO;, effects
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can be reduced by the cleaner combustion of synthetic kerosene. Overall, it is estimated that the
climate impact of aviation can be reduced by about 30-60% by using synthetic jet fuel.

¢ Hydrogen: Aircraft powered by hydrogen could also be a long-term option. The hydrogen could
either be burned in turbines on board or converted into electricity in a fuel cell that powers
propellers. Hybrid systems are also conceivable. A key challenge is storing the hydrogen, which
takes up significantly more space and requires comparatively heavy tanks. Taking into account
the non-CO, effects, it is assumed that hydrogen can reduce the climate impact by between 50%
and 75% when used as a fuel. In the case of use in fuel cells, a reduction of even 75% to 90 %
is expected. However, the use of hydrogen is a technically complex solution which is not
expected to be available for use in relevant applications before 2035. Furthermore, from today's
perspective, it is unclear how large the potentials for sustainable green hydrogen are in the
medium term.

e Electric aircraft: In this type of aircraft, electric engines are powered by batteries. In flight
operations, battery-electric propulsion systems could represent the most climate-friendly option
in aviation: no CO, emissions are produced, nor do non-CO, effects occur — in contrast to
biofuels, synthetic kerosene and hydrogen-powered aircraft. Norway announced in 2018 that all
short-haul domestic flights will be electric by 2040. The main disadvantage of battery electric
propulsion compared to kerosene is the low energy density and thus the high weight of lithium-
ion batteries. From today's perspective, it seems likely that their use will therefore be limited to
smaller aircraft and short distances of no more than 500 to 1,000 kilometres — a distance for
which rail transport is often well suited. Using battery-electric aircraft for this purpose only makes
sense, therefore, where no rail infrastructure can be built, e.g. on islands.

Overall, it is clear that the aviation sector must undergo a fundamental transformation in order to
significantly reduce its climate impact. In doing so, the focus should not only be on technological
options, but also on the avoidance of flights and the shift from air transport to more environmentally-
friendly modes of transport. Price signals that take into account the actual environmental costs can
play an important role in this context.
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