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It is recognised that international aviation poses particular problems for climate change mitigation policies. While the costs of a policy to limit greenhouse gas (GHG) emissions, such as an emissions trading scheme (ETS) can be minimised if it is applied broadly, and incorporates industries such as international aviation, there can be other costs. In particular, aviation and related tourism are “footloose export” industries, and the imposition of climate change policies may induce them to relocate offshore, to countries which do not have climate change policies in place. If so, the planned reductions in GHG emissions will not be achieved. This is a relevant issue for the European Community and Australia, which plan to impose ETSs and will or possibly will include international aviation. This paper takes a cost benefit approach to evaluate the alternative ways of achieving national and global GGE reductions targets, taking into account the costs to home and foreign travellers, airlines and benefits from tourism. The balance depends on whether emissions permits are sold or provided free. It assesses whether there could be a case for exempting international aviation from climate change mitigation policies, for example, those being implemented by the European Community, Australia and New Zealand.
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Introduction

Emissions Trading Schemes (ETSs) are now being introduced in several areas of the world as the preferred climate change mitigation policy. The European Community (EC) has an ETS, New Zealand is in the process of implementing one, and Australia has committed to one. When developing their ETSs, countries must determine whether, and how, international aviation is to be included. The EC has decided to include international aviation in its ETS, from 2011/2012 on. New Zealand has currently excluded it, though is examining whether to include it, and Australia has yet to announce any decisions. Most other countries will not be applying ETSs or any other climate change policies to international aviation, at least for some time.
Including international aviation in an ETS poses a range of problems. Some of these are essentially practical. The exact responsibility, by nations, for the greenhouse gas (GHG) emissions from international aviation, are unclear. If international aviation is to be included, to what extent should the ETS cover flights and segments beyond the country’s borders? International routes are under the jurisdiction of more than one country – at least two countries are involved, and the preferred position of one country need not be the same as those of its partners. 

In addition to these practical problems, there are economic and environmental aspects arising from inclusion. International aviation is a complement for a footloose export industry, tourism. By including international aviation in its ETS, in a world in which some other countries are, but most are not, implementing similar policies, a country will shift emissions offshore and global emissions may rise. A country may adjust its targets, at some cost, in the light of this. A country will also lose some of the benefits it gains from inbound tourism. Including international aviation in an ETS requires a number of adjustments, with associated costs and benefits. This poses a question - could a country achieve its overall GHG emissions reductions target, at lower economic cost to itself, if it excludes international aviation from its ETS? The analysis here shows that this is possible. 
Whether it is advantageous to exclude international aviation from an ETS will depend on the balance of practical considerations, economic costs and benefits, and consequences for overall emissions. The analysis here raises questions about the EC’s choice to include international aviation in its ETS. It is not apparent that the full implications, for the economic costs to the EC and for global GHG emissions, were assessed. The EC could be imposing a cost on itself for little or no environmental gain. This would be more likely if implementation of the policy requires concessions to partner aviation countries, such as the US, which add to the costs being faced by the EC.

The background to climate change policies and international aviation is sketched out first, and then the basics of the problem being analysed are outlined. After this, the various factors, including policy choices (e.g. whether to sell emissions permits or give them to airlines) and market factors (e.g. whether the cost of permits will be passed on to passengers) are outlined. This leads to the development of a framework in which costs and benefits of exclusion, along with GHG emissions implications, can be assessed. The conclusions summarises some of the key results and suggests avenues for further extensions of the framework.
Background: Climate Change Policies and International Aviation
Many countries are moving to measuring and restricting their GHG emissions. Most of these countries are working within the Kyoto framework- emissions from a comprehensive range of industries within a country are measured and countries are committing to reduce these emissions. This framework treats international aviation differently. While domestic aviation is included in Kyoto measure and policies, international aviation is not. It has been long recognised that international aviation poses particular problems, and thus it cannot be handled easily within the framework. Countries do measure GHG emissions from international aviation in a limited way, though measuring the emissions from aviation fuel purchased in the country-this is a very rough measure of the emissions arising from international aviation to and from the country. 

At the time of the Kyoto agreement, ICAO was given the task of exploring ways in which international aviation might be handled. Thus far, it has made some progress, but it is a long way from recommending an agreed framework (Lipman and Lyle, 2007). It should be noted that ICAO is not going to develop and implement a global scheme for incorporating international aviation, just as it has not deregulated the international aviation industry. Rather, it can come up with guidelines or frameworks which countries can agree to abide by. As with other ICAO guidelines, some countries will be more willing to conform to the guidelines than others. Ultimately, it will be a matter for individual countries, possibly operating with their aviation partners, to incorporate international aviation within their climate change mitigation schemes. 
International aviation is a significant source of GHG emissions. Exactly how serious the effects of emissions on climate change are a matter for debate, and there is evidence that emissions from aviation have a larger effect on climate change than equivalent terrestrial emissions (for discussion of aviation’s emissions, see BTRE, 2002, Sentance, 2007, Thompson, 2007. While per passenger kilometre emissions may be comparable to, or a little higher than, those of other modes, international flights typically cover long distances, so that the emissions from a typical trip are large. Thus a return trip from Melbourne to London may generate 4 tonnes of CO2 equivalent (Dwyer, Forsyth and Spurr, 2007). Pricing the carbon for such a trip could add 5% to over 15% to the overall air fare, depending on the carbon price and the allowance made for additional damage done by aviation emissions. Thus incorporating aviation within a climate change mitigation scheme, such as an emissions trading scheme could make a moderate to large difference to the cost of a trip, with consequent implications for levels and patterns of traffic (see also Morrell, 2006, Scheelhaase and Grimme, 2007).
Many airlines are now offering passengers the option of paying extra to offset their emissions. They provide carbon calculators which enable emissions to be estimated, and a price for emissions. The revenues are then spent on various offset schemes, such as encouraging forestation in developing countries. These schemes are voluntary, and they are taken up by only a small minority of passengers. Thus they cannot be regarded as a comprehensive solution to the problem of international aviation’s emissions. There are also some concerns about how genuine and effective they are. However, they do serve a useful purpose in enabling passengers who are concerned about their emissions to make an essentially carbon neutral flight (see Hodgkinson, Coram and Garner, 2007).  

Countries and regions are now moving to implement comprehensive climate change mitigation policies. The preferred approach is the emissions trading scheme (ETS), which sets a maximum allowable level of emissions and all emitters need to have permits for their emissions. Ideally, these schemes should be as comprehensive as possible, and include all industries and sources of emissions, since the broader the base, the lower the cost of achieving the desired reduction in emissions. In practice, exemptions are made, partly because some sectors, such as agriculture, are difficult to include, or some sources, such as private motor vehicle use, are politically sensitive. Domestic aviation is normally included within countries’ ETSs. International aviation may or may not be included, however the emissions created by international aviation indirectly, though its use of inputs from other industries, are automatically included. (Indirect emissions from aviation are significant, though very often ignored- they represent around 25% of direct emissions –see Forsyth and Ho, 2008). 

The ETSs that most countries are implementing are of the cap and trade form. An overall limit on emissions is set, and permits to emit up to this level are issued. This might be done by giving emitters the permits on the basis of past emissions, selling the permits or auctioning them 9or, quite likely, some combination of these). Countries may choose to issue permits to all emitters, or issue them to the large emitters, and include small emitters indirectly. Thus, major airlines might be issued with permits, but small airlines might be included by requiring fuel suppliers to have permits for the fuel they sell to buyers not directly included in the scheme. Clearly, of some permits are to be given to emitters, it is preferable to be included directly in the scheme, rather than indirectly.
The most significant ETS is that now being implemented by the European Community (EC) (EC, 2006). Other countries such as New Zealand are implementing an ETS, as are some states of the US. Australia has announced that it will implement an ETS and it is currently designing one (Prime Ministerial Task Group, 2007; Garnaut, 2008). International aviation is being handled differently under these schemes. The EC scheme will include international aviation – within EC international aviation will be included from 2011, and aviation to and from the EC will be included from 2011 or 2012. Some of the ECs partner countries, such as the US, are opposing this move, and the final outcome has yet to be determined. New Zealand has so far excluded international aviation from its ETS, and Australia has yet to determine how it will handle international aviation.

Aviation is also the target for other measures ostensibly designed to reduce its emissions. Some taxes are levied on aviation are levied, such as the UK Air Passenger Duty, which is claimed to be a GHG emissions reduction measure, though it is probably mainly a revenue raising exercise (IATA, 2006). There have been suggestions for specific taxes on aviation (see Downie and Macintosh, 2007), and some have called for limits on the number of trips that passengers would be allowed to take. Airlines have called for assistance in reducing their emissions, for example by being granted more favourable tax treatment of depreciation, to help them buy newer and less GHG emissions intensive, aircraft. In assessing the effects of a country’s policies, it is necessary to take into account all of the measures that are implemented. 
One significant point is, however, that if aviation is included within an ETS, all of these additional measures are equally ineffective in reducing GHG emissions. If aviation emits less GHGs, it will sell its permits to other industries which will use them. Given the way an ETS works, the total of emissions is set by the scheme, and additional measures to reduce emissions in one industry or another, are both costly and redundant. 
The issue confronting countries is one of how they should handle international aviation. If they do have an ETS, should international aviation be included, and if so, how? International aviation is a significant generator of GHGs, and thus, in principle, it should be included within the ETS. However, there are a number of real difficulties, ranging from the problem of relations with partner countries which do not agree with the inclusion of aviation, to the problem of footloose export industries, such as tourism, moving offshore and creating emissions in other countries. The problems of footloose export industries and inclusion in ETSs have been noted (Prime Ministerial Task Group, 2007, Productivity Commission, 2007, Garnaut, 2008). It is not obvious how a country, which is seeking to reduce overall emissions to a specified extent, at minimum cost, should proceed.

The Nature of the Problem

It will be taken here that countries wish to reduce emissions, and to do so at minimum cost. It will also be taken that countries are interested in overall global emissions, not just emissions which are directly produced within their own borders (Kyoto emissions), or related to their economic activity, such as those from international aviation (Kyoto plus international aviation). They are interested in the global GHG consequences of their actions and policies.  

Countries are assumed to be self interested, but up to a point. They are willing to impose costs on themselves to lessen GHG emissions, but they wish to minimise this cost. This is as though they saw GHG emissions as creating an externality cost accruing to themselves, and they wish to internalise this cost to decisionmakers. In reality, few countries will bear much of this externality cost themselves, and they will have a strong incentive to free ride. Here it is assumed as if they recognise the externality costs of GHG emissions as a cost to themselves, and do not seek to either free ride or take advantage of loopholes to minimise their actions in response to commitments. Thus they are willing to bear costs themselves to reduce their contribution to global GHG emissions. 
Setting up any ETS will involve setting boundaries. Some industries or sources will be included, while some will not. International aviation might or might not be included. International aviation will, of course, be included indirectly, through its purchases of inputs from other industries. A limit on emissions will need to be set for the ETS. A country could simply set a specific limit (e.g. a 20% cut in Kyoto emissions) regardless of how inclusive or not its ETS is. Alternatively, it can set limits taking account of expected emissions from excluded sectors. Thus a country might set a lower limit on ETS included emissions for non aviation industries if international aviation is excluded in the ETS than if it is not- in this way a country can compensate for not being able to include problematic sectors yet still achieve the same overall reduction in global GHG emissions. If a country is making a comparison between the costs and benefits of GHG emissions reduction, and optimising the tightness of its limits, then it would not ignore emissions from excluded sectors. The ways in which the country handles excluded sectors has implications for the costs and benefits of excluding sectors.
The perspective taken here is one of a country maximising its own welfare in a trading context. International aviation does involve trade negotiations, and benefits and costs to different countries. Ideally, if global welfare were to be maximised, international aviation would be included in all countries’ ETSs, and permits would be internationally tradable. At best, this environment is some way off. In reality, many countries will not be implementing climate change mitigation policies for some time. Some countries will be implementing policies, such as ETSs, and others will not. Those which do can include international aviation in their ETSs. This would probably be desirable from an overall welfare perspective, though this is not certain. Regional free trade agreements can increase or decrease overall welfare, depending on the relative strength of trade creation and trade diversion effects. ETSs implemented by a number of countries are like regional trade agreements. They can have the effect of diverting tourism to other countries which are not implementing climate change policies, thus lessening the reduction in emissions. Overall global welfare issues are not considered here. The balance of benefits to the home country, or the two countries involved in a bilateral relationship, only are considered (though these countries factor in the costs of GHG emissions). 
The context is one of bilateral arrangements. Two or more countries negotiate to share costs and benefits from an international aviation route. Benefits depend on a number of factors such as the proportion of home passengers on the route, the share of the home airlines in the route, the ownership of the home airlines, and the patterns of tourism flows. Recent approaches to international negotiations and liberalisation have stress how countries can evaluate the costs and benefits of policy changes, such as liberalisation. They have also stressed how, while liberalisation will increase the overall welfare of the contracting countries, it may not increase welfare for each and every country. It may make good sense for countries to oppose some liberalisation proposals. Whether a country will gain from a specific proposal is not necessarily obvious, and it wil need to make an assessment of the costs and benefits to it from the proposal to determine the balance. Thus the issue is one of whether a country will gain or lose if it includes international aviation in its ETS, and whether its partner countries will gain or lose. 
It is possible that both countries will gain, especially if both have ETSs and are interested in reducing their emissions – agreement should be feasible in this case. It is possible that the home country will lose and that the partner countries will gain- this makes it unlikely that the home country will include aviation. Finally it is possible that the home country will gain but the partner country will lose. In this case, agreement is unlikely unless the home country can compensate the partner country. Much may hinge on the exact design of the scheme- if foreign airlines are given free emissions permits the gains to the partner country will be more likely to be positive than if foreign airlines have to purchase permits. 
Unilateral action by a country may be an option. It might include aviation in the ETS regardless of what its partners think. Up to a point, countries can tax aviation- for example, several European countries have aviation taxes which they impose unilaterally. ICAO guidelines rule out taxation of aviation, though taxes which are imposed to correct externalities are permissible under some circumstances. Countries are not required to follow ICAO guidelines- most choose to do so, but several countries do not. Ultimately it is a matter of bargaining between countries, and whether a partner country can retaliate effectively if a country includes international aviation in its ETS.

In deciding how to incorporate international aviation within its climate change policies, a country has several matters to decide:

· Whether to include international aviation in its ETS;

· How to set the overall emissions limit whether or not international aviation is included; and

· How to distribute permits to airlines if they are included.

Balancing Costs and Benefits of Exclusion: Determinants
Suppose the base case is exclusion of international aviation from the ETS. If aviation is included, several changes will take place. Airline costs will be higher, and airlines will try to pass these costs on to passengers, but fares may not rise as much as costs. Home and foreign airline passengers will lose. Airline profits, for home and foreign carriers, would be affected – they could be lower if they are unable to pass on the full cost of the permits, or they could be higher if they gain free permits. Patterns of tourism will change, and this could lead to changes in GHG emissions from other countries. Depending on whether permits are sold or given away free, government revenues will be altered.  Impacts will depend on how emissions targets rare set, and whether they are adjusted to take account of whether aviation is included or excluded. The balance of benefits and costs of exclusion will depend on a number of factors, some of which are policy variables (whether to grant free permits or sell them) and on market factors (such as the extent of pass through of the cost of permits).  These determinants are outlined below, along with the gainers and losers.

Gainers and Losers

The main gains and losses to the home economy can be summarised as follows:

· Home country airline passengers, who lose if fares are higher;

· Home country airlines, which lose if profits are lower. If these airlines are part foreign owned, as is often the case nowadays, some of these losses will not accrue to the home economy;

· Governments, which gain revenue if permits are sold. Granted that the cost of raising funds is greater than their face value (the marginal welfare cost of raising one unit of currency is greater than one), this gain in revenue is valued at more than its face value;

· Tourism benefits – if changes result in changes net tourism expenditure from abroad in the home economy, there may be a gain to the economy, since, because of distortions such as taxes on tourism exports, the revenues from tourism may exceed the costs of providing the services (Forsyth, 2006); and

· Gains and losses to other industries and their customers, as a result of changes in permit prices. For example, if international aviation is excluded, the burden of reducing GHG emissions will fall more on other industries. 

A country will only consider gains and losses which accrue to it. However, in negotiations, it will be interested in the gains and losses experienced by its partner countries, since these will condition what partner countries will accept, such as:

· Those to foreign airline passengers, from higher fares; and

· Those from lower or higher foreign airline profits. 

Policy Determinants

Permit allocation

A government can choose whether to issue permits free of charge or to sell them, perhaps through an auction. If it sells them it will gain additional revenue, which, given the marginal welfare cost of taxation, will be valued at above the face value. Home and foreign airlines will lose unless they can pass the cost of permits on to passengers fully. Passengers will all lose unless airlines absorb all the cost, which is unlikely. If permits are allocated free of charge, passengers, home and foreign, will lose because permits are still valuable and fares will be increased. Airlines could well gain from higher fares, even though their output will fall. 

In the case of international aviation, two or more governments may be involved. Two governments might jointly impose an ETS on aviation- if so, the proceeds from the sale of permits would be shared. If only one country is imposing the ETS, it will be effectively taxing foreign airlines and passengers. This may not be acceptable to the partner country, since it will not wish that its citizens and companies pay higher taxes to other governments. To gain a foreign country’s agreement to implement an ETS, a government might agree to share revenue from permit sales to international aviation with it. Alternatively, it could give permits to foreign carriers even though home carriers have to pay for them. This option would not be popular with home carriers. A government which prefers to sell permits might be willing to grant free permits for international aviation, in order to secure agreement to include international aviation in the ETS. Precedents for treating foreign airlines favourably do exist- countries grant highly valuable airport slots to them free of charge. This can be regarded as part of the cost of achieving airport efficiency objectives.

Target Setting

If a country is determining whether to exclude aviation from its ETS, it must choose whether, and by how much, it is to alter its GHG emission limits or targets. Three options are:
1. It could choose not to alter the limit for industries other than aviation, so that the cutback in emissions from these is unaffected by excluding aviation from the ETS;

2. It could choose to implement the same target as if aviation were included, but achieve this target by imposing larger cutbacks on industries other than aviation; or

3. It could seek to achieve the same global reduction in emissions as if aviation is included, by cutting back emissions from industries other than aviation, but adjusting the target to take into account the lower GHG emissions from other countries if aviation is included, and the home country is more competitive and attracts more tourism at the expense of other countries. 

The GHG emissions which come about from these different options will differ, as will the cost of achieving them. Emissions and costs consequences of these choices are summed up in Table 1 below. Option 0 is that of including international aviation in the ETS.
Table 1

Ranking of Options: Total GHG Emissions and Costs to Economy
	
	Emissions Reduction
	Cost increase

	Highest
	2
	2

	
	0, equal to
	3

	
	3
	0

	Lowest
	1
	1


The largest impact on global emissions takes place with option 2, where the country cuts back itself, but also encourages lower emissions from other countries by attracting tourism from them. The lowest impact is with option 1, where the country lowers emissions offshore by attracting more tourism, but it sets itself a smaller national reductions target (it is likely that this latter impact will exceed the former, though this is not necessarily always the case). Global emissions under options 0 and 3 are set to be the same.
The pattern of costs to the economy of achieving the emissions reductions are also set out. In general, they are higher the larger the cutback in home emissions is. In this case there is a difference between options 3 and 0. Option 3 has higher costs than option 0 because it concentrates emissions reduction more on non aviation home industries. 
Market Factors
Home passengers’ share of the traffic

The loss faced by home passengers will be greater the greater the size of the market, and their share of the traffic.

Home airlines’ shares of the traffic

Airlines may gain or lose from the inclusion of aviation in the ETS. The size of the gain depends on the size of the market, and will be larger the greater the share that home country airlines have of the traffic. Because of part foreign ownership of airlines, only part of this gain or loss will accrue to the home economy.
Pass through of permit costs

When airlines face the costs of purchasing permits, or the opportunity cost of using free permits, they may not be able to pass through all of these costs to passengers (Dwyer, Forsyth and Spurr, 2007). In competitive markets, in the long run, they will be able to pass these through, but in the short run, before supply can fully adjust, they will have to bear some of the costs. In oligopolistic markets they may not be able to pass permit costs through fully even in the long run. Likewise, if markets are constrained by the existence of slot limits at airports or capacity limits under international agreements, they will not be able to pass permit costs on fully. The extent of pass through will impact on airline profits, air fares, traffic patterns and on GHG emissions from competing destinations.

Destination Substitutability

When a country changes the air fares to or from its borders, it will have an impact on where tourism takes place. Excluding international aviation from the ETS will have the effect of reducing both inbound and outbound fares, and thus it will encourage more inbound and more outbound traffic. Suppose that the overall balance is one in which more tourism takes place withing the home country, and less takes place in other countries. If the country gains from increased tourism expenditure, then there will be an economic gain to the home country as a result of excluding aviation from the ETS. If other countries do not all have similar policies, such as ETSs in place, there will be an impact on global GHG emissions.  Adding more tourism to the home country will not add to GHG emissions, since there is an overall limit set for the country through its ETS. Suppliers of additional tourism services will need to buy permits from other users, and other industries will reduce their emissions because permit costs will have risen. Offshore, when there is a reduction in tourism expenditure in countries which do not have an ETS, there will be a reduction in GHG emissions. Shifting tourism from countries without an ETS to countries with will lower global emissions. Thus exempting international aviation from the ETS has the effect of reducing offshore, and thus global, emissions. As noted above, this might be taken into account by countries when adjusting their targets as a consequence of excluding aviation.

The discussion above takes the case of excluding aviation leading to a shift of tourism to the home country. The effect could go either way, since both inbound and outbound fares fall. However it is very likely that there will be a net increase in inbound tourism, assuming that demand elasticities of inbound and outbound traffic are similar.

Suppose only one route of many from a country is excluded. Inbound tourism on this route increases, with visitors switching, to some extent, away from competitor destinations. Outbound tourism on this route will also increase by a similar amount, but some of this increase will be traffic switching from other outbound routes. The increase in overall outbound traffic will be smaller than that on the excluded route. Because inbound tourists are switching away from other countries, there will be a net increase in inbound traffic.

Much the same happens if the country decides to exclude all its international routes. Outbound tourism will increase, but not by as large as the proportionate increase as on a single route, because substitution possibilities are lessened since all routes are experiencing fare reductions. The proportionate response on inbound routes will be greater because foreign visitors will shift away from routes to other countries which have not experienced a fall in fares- the substitution effect is stronger with inbound than outbound traffic, and thus there is a net increase in inbound tourism. 
Thus excluding international aviation from a country’s ETS will increase tourism to it, and will reduce global GHG emissions, unless passenger flows are very unbalanced or inbound demand elasticities differ greatly from outbound elasticities. While this may seem paradoxical, it is essentially the standard result from customs union theory. The countries which lessen the barriers between them gain additional net exports at the expense of non member countries – trade gets diverted as well as created. 

Balancing Costs and Benefits of Exclusion: Outcomes
The objective is to evaluate options, from an economic and environmental perspective. With a considerable number of variables, determining the balance can be complex. The base case, option A, is one of including international aviation within the ETS, with selling of permits. Full pass through of permit values is assumed, whether or not permits are paid for (incomplete pass though is discussed later). All international aviation is included, and it is possible that the home country will keep all permit revenues, or it might share them with its partner countries, to induce them to participate. The home country faces competition in tourism markets from other countries, which are regarded as viable substitutes. At least some of these countries are not implementing climate change policies such as ETSs.
Option B is one of including international aviation in the ETS but with free permits. Two exclusion options are considered. Option C involves excluding international aviation from the ETS, and maintaining the target for global (home plus foreign) emissions. Thus, it the country was intending to reduce emissions by 100M tonnes per annum with aviation included in the ETS, it now intends to reduce the sum of home plus expected foreign emissions by that sum- since exclusion reduces foreign emissions, the home target will be set lower. The final option D is one in which the target for non aviation home industries is kept constant – the overall target is reduced by the extent of the expected emissions from international aviation.

The benefits and costs associated with the options are summarised in Table 2

Table 2

Benefits and Costs of Excluding International Aviation

	Option
	A
	B
	C
	D

	
	Include Aviation

Sell Permits
	Include Aviation

Free Permits
	Exclude Aviation

Maintain Global Target
	Exclude Aviation

Relax Target

	Home Passenger Benefits
	0
	0
	Rise
	Rise

	Home Airline Profits
	0
	Rise
	0
	0

	Government Revenue
	0
	Rise
	0
	0

	Balance
	0
	Fall or ?
	Fall or ?
	Fall or?

	Tourism Benefits
	0
	0
	Rise 
	Rise

	Home Emissions
	0
	0
	Rise
	Rise

	Foreign Emissions
	0
	0
	Fall
	Fall

	Global Emissions 
	0
	0
	0
	Probably Rise

	Welfare Cost to Other Home Industries
	0
	0
	Rise
	0

	
	
	
	
	

	Foreign Passenger Benefits
	0
	0
	Rise
	Rise

	Foreign Airline Profits
	0
	Rise
	0
	0


Compare first options A and B. If the home country gains all of the revenue from permit sales, option A is clearly preferable. Essentially, including aviation within the ETS is a way of taxing foreign travellers. Giving permits to airlines is a way of increasing home and foreign airline profits, and the gain to the home airline must be less than the reduction in sale revenue, unless the foreign airlines have no traffic. If the country shares the sales revenue with its partners, the balance could go either way, however given that the shadow price of government revenue is likely to be higher than its face value, the welfare reduction from revenue loss is likely to exceed the gain to home airlines’ profit. In most circumstances, it is probably in a country’s interest if it is including international aviation in its ETS to sell rather than give away permits.
If a country excludes international aviation from its ETS, but adjusts its emissions target to keep global emissions unchanged, then all of the costs and benefits are economic. They could go either way. This involves a comparison of options A and C. Home country passengers gain, but home government revenues falls, possibly by more, depending on whether the country shares the revenue with its partners. The country gains from additional inbound tourism, but it faces a higher welfare cost of adjustment for non aviation industries, which must meet a tighter emissions target. The change in this target may not be great if the reduction in foreign emissions is high. Overall, the home country could gain or lose from excluding international aviation from its ETS – it is more likely to gain if it is sharing revenues with partners under the ETS. Thus a country can enjoy an economic gain from excluding international aviation from its ETS, while at the same time still achieving the same reduction in GHG emissions. 
If a country excludes aviation from its ETS and sets a lower target for itself, it is more likely to experience an economic gain. There will be no additional welfare cost from requiring other industries to meet a tighter target. Emissions will be higher than if aviation is included, though not necessarily by much, since foreign emissions will partly (or conceivably, more than counteract) the rise in home emissions. Comparing options C and D, under the latter, the country will enjoy a greater economic gain from excluding aviation from its ETS, though at some cost in terms of higher global GHG emissions.

These outcomes will depend on the extent of pass through of permit prices. If there is incomplete pass through, then if aviation is excluded, airlines will gain profits from exclusion, and air fares will fall by less. This in turn leads to a smaller impact on tourism flows – the gain from increased inbound tourism is less, and the reduction in GHG emissions elsewhere is less. Under options both C and D, the gains from excluding international aviation will be smaller. 
It should be noted that, in determining the balance, two types of forces are present. At one level, there is the issue of taxing foreign airlines, tourism and passengers – it will be in a country’s interest to tax aviation if the gains from increase government revenue exceed reductions in benefits from tourism, and if partner countries do not retaliate. This is much the same sort of calculation as when a country is determining its interests from proposed liberalisation of a route, with implications for home airline profits and passenger benefits along with tourism benefits. Depending on airline shares of the market, proportions of home and foreign passengers, and the size of tourism benefits, it may or may not be in the interest of a country to tax aviation or liberalise a route. Indeed, some “environmental “ levies, such as the UK Airline Passenger Duty, might be seen more as a means for gaining a higher share of the benefits from aviation, though exporting taxes, than as a means for advancing environmental policy.
On top of these calculations, there are GHG emissions implications, along with implications for the costs of meeting emissions reductions targets. Altering patterns of tourism will have implications for emissions, which may be internalised by a country through its adjustment of targets, and excluding aviation from an ETS has implications for the cost of meeting its target by imposing a greater burden on other industries.  

Conclusions

Many countries are now implementing GHG emissions reduction policies, such as ETSs, and they have to come to grips with how international aviation can best be handled under these policies. This paper presents a framework for analysing how a country can view international aviation when formulating its climate change policy. If it is implementing an ETS, a country can choose whether or not to exclude international aviation. If it does include aviation, it will need to determine whether permits should be free to airlines, if permits are sold whether it should share revenues with partner countries. If it chooses to exclude aviation, it will need to determine whether and how to adjust its GHG reduction targets. While these issues are for the country to determine, the result will hinge on negotiations with partner countries. For example, partner countries might oppose inclusion if permits are not granted to its own airlines free of charge.

In general, an ETS imposes least adjustment cost on an economy if its coverage is comprehensive. On this ground, international aviation should be included. However international aviation poses particular problems for two reasons:

· Firstly, gains and losses from policy changes do not all accrue to the home country, but rather are shared with partner countries; and

· Secondly, international aviation is different in that it is a complement for a footloose export industry, tourism. How aviation is handled will affect where tourism takes place, and in trun, what emissions are created by it. Global GHG emissions will be affected by how international aviation is handled.

There are several options analysed here, however some key results are of particular interest:

· Firstly, it is possible for a country to gain higher economic benefits by excluding international aviation from its ETS, while still achieving the same global GHG emissions reduction target as would apply if aviation were included; and
· Secondly, The gain to the country will be from excluding international aviation will be greater if the relevant alternative is including it in the ETS but issuing permits free to airlines. This could be a realistic choice for countries since partner countries may well only accept a country’s ETS being applied to their airlines if the country provides free permits.

This paper has focussed on the relative merits of inclusion or exclusion of international aviation in an country’s ETS. Two avenues for further development are:

· Firstly, it would be possible to make quantitative assessments with knowledge of relevant parameter values. Some of these are easily determined and are used in evaluation of aviation policies. In addition, to apply the model here, it is necessary to have estimates of the cost of adjustment to reduction targets in other industries (this is related to market prices for permits) and GHG emissions for tourism taking place in other countries. Usable approximations to these parameters can be found.

· Secondly, the analysis has focussed on implications of countries implementing ETSs. The implications of alternative climate change policies do differ in important ways from those of ETSs, but it would be a straightforward matter to extend the analysis to explore the implications of other polices such as carbon taxes.
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