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1. Introduction 

In an attempt to control emissions of carbon dioxides (CO2) from international aviation, the 

European Commission has decided to link the international aviation sub-market to the already 

existing emissions trading scheme within the European Union, the EU ETS. Starting on 

January 1
st
 2012, agents in the international aviation sub-market will be liable to keep track of 

their emissions of CO2 on routes to and from the EU. The first year will serve as a test period 

where the total amount of allocated permits will correspond to 97% of the average emitted 

quantities between 2004 and 2006. This amount will be reduced to 95% the following year, 

2013, which is also the start of phase III of the EU ETS.  

 

International aviation differs from other emission sources currently under the EU ETS cap. 

One important difference is that emissions from international aviation are not subject to the 

Kyoto Protocol.  Therefore, linking emissions from international aviation to the EU ETS 

demands answers to a number of questions, not only regarding the response from the air travel 

market, but also with respect to the performance of the trading scheme, in particular, some 

certain policy design options.   

 

The aim of this thesis is to shed some light over what effects can be expected from linking 

emissions from international aviation to the EU ETS, both on the market for air travel and for 

the EU ETS itself. Including international aviation in the EU ETS introduces an additional 

cost to air craft operators in form of emission permits. Depending on the response from the 

supply side, this additional cost will pass through as an increase in fares. Wit et al. (2005) 

analyses three options to include international aviation in the EU ETS. The option closest to 

actual policy design would render an increase in fares in the range 0.4 to 1.4 euro for a short 

haul flight, a Swedish domestic flight for instance. However, Wit et al. (2005) assume that 
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opportunity costs for emissions permits will not be passed on to passengers in the slightest 

when permits are allocated for free. There is reason to disagree with such an assumption. For 

example, Wråke et al. (2010) performed an experimental analysis showing that agents do 

indeed take the opportunity cost of permits into their production decision. Taking into account 

that opportunity costs will be passed on in the fullest, the increase in fares would be sevenfold 

according to Wit et al. (2005), suggesting an increase in fares in the range 2.8 to 9.8 euro for a 

short haul flight. Expecting an increase in fares, a first step to analyse the effects of permit 

trade for the aviation sector is to study its demand side effects.  

 

Linking several sub-markets for permit trade can be done in different ways. Trade can, for 

example, be allowed in only one direction. Previous research suggests that damage from 

emissions stemming from aviation is higher than from other, stationary, land based sources 

since it is emitted directly into the atmosphere (IPCC, 1999; Lee and Sausen, 2005; Wit et al. 

2005). Therefore, it would possibly be beneficial to reduce emissions from aviation more than 

from other sources. In addition, emissions from international aviation are not subject to the 

cap under the Kyoto Protocol, and hence, adding emission permits to the EU ETS cap would 

potentially jeopardize reaching the Kyoto targets. At the same time, a tight cap on 

international aviation would prevent growth in the market, potentially resulting in very high 

compliance costs for actors on this market. The solution proposed by the European 

Commission is to introduce a trade barrier, referred to as the gateway, between the trading 

sub-markets. This gateway will allow international aviation to cover its emissions with 

permits issued to the stationary sources, but not vice versa. Thus, eliminating the risk of 

jeopardizing the Kyoto targets will potentially come at a cost of increasing damage from 

emissions. 
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Depending on what restrictions are placed on trade for the international aviation sub-market, 

compliance costs may differ. The current policy design actively places a cap on the permit 

price that agents on the international aviation sub-market have to face. This price cap is 

dependent on the rest of the EU ETS as it is equal to the permit price that the stationary 

sources have to face. Without the possibility for agents on the international aviation sub-

market to cover their emissions with permits issued to the stationary sources the price cap, or 

safety valve, would probably be higher, thus possibly resulting in higher fares for passengers.   

 

2.   Data availability and Methodology 

The issue of air travel passengers response to changes in fares is highly empirical. Detailed 

descriptive data is very scarce when it comes to observing individual behaviour, especially 

over long periods of time. When studying the behaviour of air travel passengers the obvious 

first choice would be individual specific data on exact routes, so called Origin and Destination 

(O&D) data, transfers, fare price and other individual characteristics, such as income. This 

data also exists, at least partially, and would be readily available if air craft operators would 

make their records official. Data describing individual specific behaviour is, however, 

classified in accordance with Swedish law.   

 

When focusing the analysis on policy implications of linking two trading sub-markets that lies 

in the future the obvious approach is a theoretical one. The analysis turns to economic theory, 

and in particular focuses on the strand of literature on economic regulation stemming from 

Weitzman (1974, 1978). A simplified setting with partial uncertainty is assumed to study the 

optimal levels of control variables available to a regulator or government, given certain trade 

restrictions and heterogeneous damage from emissions. 

 



 9 

3. Results 

There are two main findings of the analysis, one empirical and one theoretical. Turning to the 

consumer side of the market, what is interesting to know is how responsive air travel 

passengers are to changes in fares, as permit trade inevitably will lead to higher costs to some 

actor in the market. It is not unlikely that this will fall on the passengers. For the Swedish 

domestic market, the aggregate response is less than unity in the short-run. In the long-run, a 

larger portion of passengers will find substitutes in other methods of transportation. Any 

increase in fares will also hit the leisure travel sub-market harder than the more price-

insensitive business travellers.  

 

Furthermore, it is found that the proposed gateway may come with a set of problems. This is 

true when damage from emissions stemming from aviation is higher than for their land based 

counterparts. Essentially this means that, relatively speaking, high damage emissions are 

allowed to replace low damage emissions at no additional cost. At the same time, introducing 

a trade restriction, as the gateway, between the sub-markets when linking international 

aviation to the stationary sources within the EU ETS may result in a loss in cost-effectiveness 

for the scheme.    

 

4. Concluding Remarks 

When emissions from international aviation will be linked to the EU ETS there are a number 

of aspects that have to be taken into consideration. This thesis only covers a fraction of these. 

It should be stressed that the proposed gateway between the international aviation sub-market 

and the stationary sources is in need of a complementary solution. Furthermore, the gateway 

should be thought over as it, on the one hand potentially will result in a loss in cost-

effectiveness for the EU ETS and on the other might lead to higher damage from emissions 
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than other possible solutions such as an exchange rate or complete separation of the sub-

markets. Both these option could potentially result in higher compliance costs for aviation, 

additional costs that, depending on the response from the supply side of the market, may show 

as increasing fares for passengers. 

 

While this thesis answers some questions of what can be expected when linking the 

international aviation sector to the stationary sources already trading within the EU ETS, it 

also provokes new questions that are in need of attention. In order to fully grasp the impact 

off permit trade on the aviation sector the supply side has to be analysed. While it has been 

showed, by for example Wråke et al. (2010), that opportunity costs are indeed considered in 

the production decision, it is crucial, for a complete understanding off the impact on 

consumers, to know how large part of permit costs will be passed on.  

 

Furthermore, a formal analysis of policy measures to use when linking different sub-markets 

is necessary. It is possible, perhaps even in a foreseeable future, that governments will want to 

expand emissions trading schemes by linking already existing ones to each other. As has been 

showed in this thesis, when emissions are heterogeneous with respect to damage, some 

measure should be taken in order not to replace low damage emissions with high damage 

ones.   
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Paper I: Aviation and the EU ETS - Lessons learned from previous emissions trading 

schemes 

The aim of this paper is to analyze the strengths and weaknesses of five previous and ongoing 

emissions trading schemes, the EU Emissions Trading Scheme (EU ETS), the US Acid Rain 

Program, the UK Emissions Trading Scheme (UK ETS), the Chicago Climate Exchange and 

the Regional Greenhouse Gas Initiative. From these, lessons can be learned regarding how to 

avoid potential problems that have showed up in these schemes, but also how to draw 

advantage of their strengths, when linking the international aviation sector to the EU ETS.    

 

The approach is to study five elements of system design. These elements are 

• Method of Allocation – How should emission permits initially be allocated?   

• Liability – Who should be held liable for surrendering emission permits? 

• Inter-temporal trade – Should banking and/or borrowing of permits be allowed? 

• Hot-spots – Is there a threat of local hot-spots where emissions gather? 

• Trade barriers – Should international aviation be fully incorporated in trade or not? 

 

Initially these five elements are discussed from a general point of view. In the following 

section of the paper, all trading schemes are discussed, keeping the five elements of system 

design in mind. These five elements have not been present in all trading schemes and some 

have been more noticeable than others. The review concludes that method of allocation and 

the trading barrier (the gateway) between international aviation and the stationary sources 

within the EU ETS need special attention. 
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Paper II: A demand model for domestic air travel in Sweden 

The aim of this paper is to analyse the effects on demand for domestic air travel in Sweden 

that a potential increase in fares would have.  In order to do this, necessary data on passenger 

quantities, fares and ticket prices for train are gathered from different statistical sources in 

Sweden. This results in a monthly time series reaching from January 1980 to December 2007. 

The time series is completed with, what is believed to be, important economical variables 

such as GDP per capita, population size and price of close substitutes to air travel. 

 

The econometric analysis is based on Baffes (1997) in regards to handling non-stationary 

independent variables. The estimated models pass the tests proposed by Baffes (1997) and it 

is concluded that non-stationarity is not a big issue for the analysis. This is also confirmed by 

similar estimates from a more conventional first difference approach to non-stationarity. 

 

One issue to overcome is the lack of data describing fares for different passenger categories. It 

is acknowledged that there is no perfect way of getting around this problem. However, one 

rough estimation method, best viewed as a robustness test of the models, is proposed. Since 

Swedes traditionally have enjoyed their vacation during summer, and in particular during the 

month of July, this is used to proxy leisure travellers.  

 

The results of the analysis suggests that, on the aggregate, the demand for domestic air travel 

in Sweden is fairly elastic in the short-run and as expected more sensitive to changes in fares 

in the long-run. The proposed robustness test of the models indicate that leisure travellers are 

indeed, as expected, more sensitive to changes in fares than their business counterparts. 

Finally, the cross-price elasticity regarding travel by train is found to be positive.  
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Paper III: Unilateral Linking of International Aviation and Stationary Sources within 

the EU ETS 

This paper analyses the proposed barrier to trade, often referred to as the gateway, between 

the international aviation sub-market and the stationary sources within the EU ETS. It is also 

acknowledged that damage from one unit of emissions may differ between the trading sub-

markets.   

 

A simplified theoretical model is developed to analyse the problem. The model considers 

three scenarios regarding the damage relations between emissions from different sub-markets. 

• Equal damage, in which it is shown that the gateway potentially results in a loss in 

cost-effectiveness. 

• Larger damage from emissions in the aviation sub-market, in which it is shown that 

the proposed gateway, without a complementary solution, may result in high damage 

emissions replacing low damage ones. 

• Larger damage from emissions in the sub-market for stationary sources, in which it is 

argued that the gateway would function in reducing damage from emissions but still 

lead to a potential loss in cost-effectiveness. 

 

The paper concludes that the gateway, as it is proposed, might benefit from a complementary 

solution, such as an exchange rate for emissions permits. It is however acknowledged that 

further analysis is needed regarding what policy instruments can be used for similar scenarios 

in the future.  
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