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Summary

Currently, the EU ETS applies to intra-EEA flights as well as departing flights to
Switzerland and the UK. Intercontinental flights have been temporarily excluded from the
EU ETS scope until January 2027. Depending on its assessment of ICAO’s CORSIA
scheme, the European Commission may propose to extend the EU ETS scope to extra-
EEA flights.

If the EU ETS scope is extended to departing extra-EEA flights, a price increase for these
flights could be expected. This study addresses two research questions:

1. By passenger segment and route, how much would ETS expansion increase ticket
prices and what is the expected demand response?

2. How much do non-price factors — such as value of time, airline loyalty and airport
attractiveness — affect ticket demand in aviation?

The demand response due to an EU ETS scope expansion depends on both the cost
pass-through rate (what share of costs are passed on through ticket prices?) and price
elasticities (how do passengers adjust their demand as a result of ticket price increases?):

+  We found that cost pass-through rates differ significantly between market
segments. Airlines tend to pass-through a smaller share of costs in less
competitive markets, at congested airports and when their flights have a relatively
high carbon intensity compared to competitors.

+ The price elasticity of passengers varies significantly between market segments,
with private aviation, business travel, frequent flyers and long-haul flights being
relatively insensitive to price changes.

These results show that a single EU ETS price can lead to different demand responses
across market segments. At current EU ETS price levels, the effect on demand responses
is relatively small for most segments (at most a few percentage points).

Demand effects are particularly small for the following passenger and flight segments:

* Long-haul flights are relatively insensitive to price changes compared to short-
haul flights, with commercial flights more than 9 hours (long-haul) on average 41%
less elastic compared to flights less than one and a half hour (short-haul).

. Business travel is relatively insensitive to price increases, with business travellers
being 54% (short-haul) to 74% (long-haul) less price sensitive compared to leisure
travellers. For example, the demand response for frequent business travellers on
the Frankfurt-Singapore route is expected to be only 0.2%, while the response for
occasional business travellers on the Amsterdam-Istanbul route is around 2.6%.

EU ETS scope expansion for aviation May 2026



Although these elasticities relate to business travel motive rather than business
class, they can also be seen as representative for business class flights.

. Private aviation is extremely insensitive to the EU ETS price, with elasticities
about 9 times lower compared to long haul commercial leisure flights (15 times
compared to short-haul). For example, a demand response of only 0.02% on the
Nice-Dubai route and 0.01% on the Amsterdam-New York route was estimated.

*  Frequent flyers (people who fly five times or more per year) are on average 29%
less price sensitive compared to occasional flyers when travelling for leisure and
52% less price sensitive when travelling for business. Although no specific
elasticities are available for passengers loyalty programme members, at least five
return trips per year are generally required to obtain loyalty benefits.

These elasticities can therefore be considered representative for the this group,
with possibly even lower demand response for more premium loyalty classes.

Occasional leisure trips are relatively price sensitive, partly because leisure passengers
are not bound to a specific destination and can choose to go on holiday somewhere else.
The examples for case studies which were given above are for one-way departing trips.
For a return trip, the demand response is significantly lower since the ticket price is higher
and only the departing journey is priced by the EU ETS.

Non-price factors also influence passenger choices and therefore affect the overall
demand response. These non-price factors often dampen the influence of price on
passengers choices, as passengers base their decisions on a wider range of
considerations than price alone. Table 1 summarises the influence of the most relevant
non-price factors on the demand response and gives some concrete examples of cases
where these non-price factors are of relevance. The price elasticity factors do implicitly
account for non-price effects and the non-price factors can explain most of the differences
in price elasticities between market segments. However, the price elasticities only account
for the average effect of non-price factors within the segment.

Table 1 — Influence of main non-price factors on price elasticity of passengers

Non-price factor Effect on demand response of Cases that correspond with a low demand
passengers response

Value of time Higher value of time makes Low travel time, direct flight, schedule convenience,
passengers less price-sensitive. reliability.

Airline loyalty Higher airline loyalty makes Loyalty programs, hub dominance.

passengers less price-sensitive.

Alternative transport | Better substitutes makes travel Availability of alternative options by air, rail, car or
options demand more price-sensitive. bus, relative travel time and costs of alternatives.
Airport Higher airport attractiveness lowers | Airport accessibility, reliability, familiarity, service
attractiveness price-sensitivity. quality (e.g. queueing times, communication).
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Term

EU ETS

EEA/intra-EEA/extra-EEA

CORSIA

Cost pass-through rate

Price elasticity

Demand response

Carbon leakage

Non-price factors

Value of time

Airline loyalty/frequent flyer

programme

Hub carrier/hub airport

n EU ETS scope expansion for aviation

| Glossary

Definition

European Union Emissions Trading System: the EU cap-and-trade system under
which regulated operators must surrender allowances for covered greenhouse-
gas emissions.

The European Economic Area consists of the EU Member States plus Iceland,
Liechtenstein and Norway. An intra-EEA flight departs from and arrives at airports
within this area and an extra-EEA flights lands or departs in a third country.

Carbon Offsetting and Reduction Scheme for International Aviation: ICAO’s global
market-based measure for international aviation, under which airlines offset
eligible growth in CO, emissions on covered routes.

The share of an airline’s additional cost, for example from EU ETS allowances,
that is reflected in higher ticket prices or other passenger charges.

The percentage change in passenger demand associated with a 1% change in
ticket price. A more negative value indicates a stronger demand response to price
changes.

The expected change in passenger demand resulting from a ticket price increase.

Carbon leakage is defined as the increase in CO, emissions outside the EU ETS
scope divided by the reduction in the emissions within the EU ETS scope.

Factors other than ticket price that influence passenger choices, such as travel
time, directness, schedule convenience, airline loyalty, airport accessibility,
reliability and service quality.

The monetary value passengers attach to time savings and convenience.
Passengers with a higher value of time are generally less price-sensitive and
more sensitive to travel time, reliability and schedule convenience.

Passenger preference for a specific airline or alliance, often reinforced by points,
status benefits, employer travel policies, familiarity, lounge access or upgrade
opportunities.

A hub carrier operates a large connecting network from a hub airport.
Hub services can reduce effective travel time and increase convenience,
which may lower price sensitivity.
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1.1

1.2

Introduction

Background

Currently, the EU ETS applies to intra-EEA flights as well as departing flights to
Switzerland and the UK. Intercontinental flights have been temporarily excluded from the
EU ETS scope until January 2027. In 2026, the European Commission is reviewing the
EU ETS Directive. As part of this review, the Commission may propose to extend the

EU ETS scope to extra-EEA flights, depending on its assessment of the performance of
ICAO’s CORSIA carbon offsetting scheme.

If the EU ETS scope is extended to CO, emissions from departing intercontinental flights,
a price increase for these flights could be expected. The demand response depends on
how costs are passed through by airlines and how sensitive passengers are to cost
changes. The sensitivity to cost changes is significantly influenced by non-price factors
such as the attractiveness of an airport, the in-flight service, frequency of the network and
alternative travel options. Therefore, a differentiated approach is required to correctly
estimate the effects of price increases and non-price factors on demand between different
passenger segments.

Objective and research questions

The aim of this study is to clarify the expected demand response due to the EU ETS scope
expansion for different flight and passenger segments. A special focus in this study is on
specific non-price factors, such as comfort level, airport attractiveness or travel time.

A thorough review of the existing literature is the basis for this analysis.

The two main research questions of this study are:

1. By passenger segment and route, how much would ETS expansion to departing
flights increase ticket prices and what is the expected demand response?

2. How much do non-price factors — for example the value of time, airline loyalty,
and airport attractiveness — affect ticket demand in aviation?

Seven case studies for one-way departing flights are developed to clarify the demand
responses for different passenger and flight segments.

EU ETS scope expansion for aviation May 2026



1.3

Text box 1 — Uncertainties in the price elasticities and cost pass-through rates

Uncertainties

The demand responses for different passenger and flight segments have been estimated based on the
available literature. It is important to note that the estimates for cost pass-through rates and elasticities may
differ from reality in specific situations. There are multiple reasons why the demand response of a specific

passenger or flight (segment) might deviate from the estimates which are presented in this study, such as:

. Actual cost pass-through rates by airlines are not well documented, since this is commercially
sensitive information. The assumptions made in this study can therefore deviate from the actual
pricing strategies of (some) airlines.

. The available literature is not always very recent. Therefore, if there have been changes in price
sensitivity or cost pass-through rates in recent years, they might not yet be well reflected in the
literature.

. The demand responses which are presented in this study are representative for the average within
a passenger or flight segment. For each individual passenger or flight, the actual response might

significantly deviate from the average.

These uncertainties should be kept in mind when using the information presented in this study.

What is a demand response?

The concept of ‘demand response’ is central in this study. This is defined as the expected
change in passenger demand resulting from a ticket price increase.

This concept is different from carbon leakage, which we here define as the increase in
CO2 emissions outside the EU ETS scope divided by the reduction in the emissions within
the EU ETS scope. This is a more specific version of the IPCC (2007) definition.

Recent studies show that the risk of carbon leakage is limited to a small number of routes
(CE Delft, 2025b). It has been estimated that no more than 3% of the emissions reductions
from the Fit for 55 measures would be lost due to carbon leakage (T&E, 2022).

This represents only a minor share of the projected emissions savings in the aviation
sector by 2035 from ReFuelEU Aviation and the EU ETS, indicating that the overall
effectiveness of EU climate measures remains intact (T&E, 2025). Moreover, studies have
identified several legally feasible solutions to mitigate any leakage risks, including targeted
higher ETS pricing on specific routes to correct any cost-advantage of transferring through
non-EEA airports (Lexavia, 2025).

n EU ETS scope expansion for aviation May 2026



To illustrate the differences between the concepts of ‘carbon leakage’ and ‘demand
response’, we consider the specific flight from Copenhagen to Bangkok via Munich.

This was identified in earlier research as one of the few routes at risk of carbon leakage
due to an EU ETS scope expansion (CE Delft, 2025b). As will be demonstrated in the
case studies in Chapter 3, the demand response on these departing flights can be
expected to be -5.1% for occasional leisure travellers that fly economy class and -0.6% for
frequent business travellers flying business class. When the full return journey is
considered (assuming that only the departing flight is covered by the EU ETS and the
arriving flight mirrors the outbound leg otherwise) the demand response is significantly
lower, since the EU ETS cost increase (which is only for the outbound flight) as a
percentage of the ticket price is lower compared to a one-way flight. With a simplified
assumption that a return ticket is twice as expensive as a one-way ticket, the total demand
response for a return ticket falls to -2.5% for occasional leisure travellers and -0.3% for
frequent business travellers.

It is important to note that not all passengers that change their behaviour lead to carbon
leakage, as is demonstrated in Table 2. In general, any carbon leakage would always be
lower than the demand response: most types of demand response leading to no carbon
leakage (0%) and only options that involve a transfer at a non-EU hub lead to some
carbon leakage, which is limited to the leg of the flight which is entirely outside of the EU.

For example, on the example flight from Copenhagen to Bangkok via Munich, the leakage
risks are always less than the demand response (which we estimated at about -2.5% for
occasional leisure travellers and -0.3% for frequent business travellers above). This is
because the demand response can either consist of situations in which there is no carbon
leakage (not flying anymore, flying via different EU hub, etc.) or situations with less than
100% carbon leakage (flying via non-EU hub).

Table 2 — Difference between demand response and carbon leakage

Demand response Carbon leakage?

Not flying 0%

Flying via different EU hub 0%

Direct flight 0%

Flying via non-EU hub Less than 100%, since only the second leg is outside of

EU ETS scope.
Changing destination to avoid excess EU ETS costs 0% if not via non-EU hub

Changing transport mode (car, train) Leakage from EU ETS, but assuming the trip is in
Europe there is no leakage from the EU Climate Law
coverage/EU climate regulation.
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2 Demand response

2.1

211

modelling

The demand response due to the EU ETS scope expansion and associated cost
increases, is determined by cost pass-through (how airlines increase ticket prices as a
result of the extra EU ETS costs) and price elasticities (how passengers respond to
higher prices). Figure 1 demonstrates the relation between cost increases for airlines to
ticket price increases and the demand response.

Figure 1 — Schematic overview of how cost increases for airlines result in demand responses

2= . Sk Pass- Ticket price Price Demand 2]
scope increase for . o Cco,
. - through rate increase elasticity response ot
expansion airline emissions

In this chapter, we review the latest literature on cost pass-through, in Section 2.1,

and price elasticities, in Section 2.2. The role of non-price factors in the demand response
is discussed in detail in Section 2.3. Section 2.4 briefly summarised and synthesizes the
findings from this chapter.

Cost pass-through

Cost pass-through is typically described as the percentage of the input cost change that is
passed through to customers (RBB Economics, 2014). In case of EU ETS cost increases,
a 100% pass-through rates implies that all additional costs are paid for by the consumers
(as a result of increased prices of tickets or other costs, such as for in-flight services).

If the pass-through rate is below 100%, the airline absorbs part of the costs, leading to
lower profits. If the pass-through rate is higher than 100%, costs for passengers are
increased more than necessary to compensate for the EU ETS costs, resulting in
increased profits for the airline.

Literature review

There is relatively little empirical evidence on the extent to which airlines pass cost
changes on to their passengers. This can at least in part be explained by the fact that this
is considered to be commercially sensitive information. We here review the existing

EU ETS scope expansion for aviation May 2026



literature, with the aim to obtain best estimates for cost pass-through rates based on the
available information.

One study that explicitly examined the extent to which airlines pass cost changes on to
their customers is Koopmans and Lieshout (2016). This paper investigates which pass-
through rate is most likely according to economic theory. The extent to which airlines pass
costs on to passengers depends strongly on the type of cost increase (firm-specific or
industry-wide) and on the market structure (monopoly, oligopoly, or perfect competition).
The analysis in this paper of market concentration across all aviation markets worldwide
finds that concentration levels are generally high. Moreover, different airlines offer
differentiated products based on various factors, including service, flight frequency,
legroom, allowed baggage on board, flight time, and transfer time.

Therefore, most aviation markets can be characterised as differentiated oligopolies.
According to economic theory, in such markets airlines first choose quantities (flight
schedules) and then adjust prices to demand (profit maximisation). According to the
authors, in such markets firm-specific cost changes will be passed through by less than
half, whereas industry-wide cost changes will be passed through by more than half.
When applying this to changes in EU ETS costs, these constitute industry-wide cost
changes and, according to this study, will therefore be passed on to passengers by more
than half. This implies that a 10% cost increase will result in a ticket price increase of at
least 5%.

The report assessment of ICAO’s global market-based measure (CORSIA) pursuant to
Article 28b and for studying cost pass-through pursuant to Article 3d of the EU ETS
Directive (ICF, 2020) contains an in-depth assessment of the cost pass-through rates in
European Aviation. This study was commissioned based on Article 3d(2) of the EU ETS
directive, which required the Commission to undertake a study on the ability of the aviation
sector to pass on costs resulting from CO2 emissions to its customers, in relation to the EU
ETS and to the global market-based measure developed by ICAO (CORSIA). This study
specifically focuses on costs related to the EU ETS and CORSIA and hence defines cost
pass-through as the ability to pass on the costs of required allowances to cover the carbon
emissions or offsetting requirements.

The study argues that, as airlines aim at profit maximisation, all operating costs should
theoretically be fully passed on to passengers in perfect market conditions.

However, based on their review of the literature, they conclude that the following factors
have a significant impact on carbon emission cost pass-through:

1. Market conditions refer to the degree of competition in the market. Based on
Ernst & Young (2008) and CE Delft and Oko-Institut (2015) they conclude that cost
pass-through rates are generally higher in more competitive markets.

EU ETS scope expansion for aviation May 2026



Market infrastructure can be defined by the level of congestion at airports.

Based on Oxford Economics Research Associates (2003) they conclude that:

- atuncongested airports the allowance/credit price is passed through to
passengers in the ticket price, resulting in a loss of profit margin and volume;

- at congested airports the costs are not passed through in the ticket price,
avoiding volume loss, but resulting in higher loss of profit margin.

The main difference between these two situations is that at congested airports the

aviation volumes are restricted by the airport capacity limits. At congested airports,

airlines can charge relatively high ticket prices based on the scarcity of aviation
volumes. When EU ETS costs increase in such a market, it is not economically
optimal for airlines to increase ticket prices even more, with as a result that the

(relatively high) profits of airlines are reduced by not passing through the costs.

Demand elasticities are related to cost pass-through, as it is optimal for airlines

to pass-through costs more in segments with a relatively low price elasticity.

This can be explained due to the fact that passing through costs at relatively

inelastic segments leads to a comparably small effect on the quantity of

passengers.

Exposure to international trade limits the possibility to pass-through carbon

costs. If the exposure of a firm to international trade is low, higher product prices

due to passing through additional costs may not impact the competitiveness of the
firm. However, if the firm needs to compete internationally, the negative
consequences of passing through costs on competitiveness are larger. Specifically
for the air transport industry, the study argues that the impact of international trade
is currently limited due to the intra-EEA scope. However, at a network level,
airlines operating intra-EEA routes will incur higher costs compared to airlines
operating extra-EEA routes exclusively. Airlines operating a mixed network can
therefore have a negative impact on the cost base and profitability.

Carbon cost distribution is not homogeneous between airlines and flights.

The relative difference in the charge is likely to influence the cost pass-through,

linking to the concepts above and references in other studies. We have found that

unequal carbon costs for competing airlines on a route tends to lead to lower
average pass-through for the most affected airlines and/or profit increases for the
less-affected airlines. Based on Faber and Brinke (2011), the following effects are
defined:

- Cross-subsidisation effect: EU airlines with a larger proportion of flights
falling under the scope of the EU ETS policy will have limited opportunities to
crosssubsidise affected routes from profits on unaffected routes.

- Volume effect: the greater the network subject to the EU ETS the bigger the
cost burden for airlines (e.g. As a short-haul airline operating almost entirely
within the EU, 84% of Ryanair's emissions are subject to the EU ETS. This is
a much higher proportion than legacy carriers).
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- Hub effect: airlines operating hubs within EU will face higher costs than those
with hubs outside the EU, potentially shifting markets if cost is passed through
to ticket price. Research has shown that these risks are limited and focussed
on a few long-haul routes (CE Delft, 2025b).

Figure 2 — Summary of cost pass-through rate estimates based on existing literature
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Source: ICF Consulting et al. (2020).

Apart from the literature review that we summarised above, (ICF, 2020) has estimated the
historic pass-through rates for different segments of flights. In this analysis,
a differentiation was made for three parameters:

6. Airport congestion: which they differentiated in two categories, namely:
congested airports and uncongested airports. Congested airports were defined as
the top 10 airports with the most delayed traffic, which at the time were
Amsterdam Schiphol, Lisbon, London Heathrow, London Gatwick, Athens, Madrid,
Zurich, Barcelona, Frankfurt Main and Porto.

7. Level of competition, which was defined as the number of airlines operating
between two points.
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8. Demand elasticity. The distance of the flight was used as a proxy for demand
elasticity, as longer flights tend to be less elastic (see the discussion of elasticities
in Section 2.2 for details). Three categories were defined:

- short distance (routes below 650 km);
- medium distance (routes between 650 km and 1,250 km);
- long distance (routes above 1,250 km).

Estimations are based on fuel costs, used as a proxy for carbon costs.

The two other parameters of influence which they found in the literature review (exposure
to international trade and carbon cost distribution) were not distinguished in this analysis,
due to lower relevance or issues with data availability.

The resulting estimates of pass-through rates are summarised in Table 3. Figure 1 gives a
slightly more aggregated summary of the same data, in which the pass-through rates are
presented of each of the parameters while averaging over the over two parameters.

Table 3 — Estimates of fuel cost pass-through rates per segment

Flight distance

Congestion Competition Short (<650 km) Medium (650-1,250 km) Long (>1,250 km)
C&C 1+ (low) 55% 35% 15%
3+ (medium) 75% 55% 35%
5+ (high) 90% 70% 50%
c&uc 1+ (low) 65% 45% 25%
3+ (medium) 85% 65% 45%
5+ (high) 100% 80% 60%
ucsauc 1+ (low) 75% 55% 35%
3+ (medium) 90% 70% 50%
5+ (high) 100% 90% 70%

C&C: congested to congested;

C&UC: congested to uncongested;
UC&UC: uncongested to uncongested.
1+: Low competition;

3+: Medium competition;

5+: High competition.

Source: ICF Consulting et al. (2020).
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Figure 3 — Average cost pass-through rates for each factor of the route categorisation
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Source: ICF Consulting et al. (2020).

Another relevant study is Santonja et al. (2023), which examines the pass-through rate of
CO2 costs in aviation. Specifically, the study focuses on flights operated by low-cost
carriers that fall under the European Union Emissions Trading System (EU ETS), i.e. intra-
European flights. The authors estimate the pass-through rate based on monthly data of
scheduled flights, CO2 emissions, and airline tickets for all airport routes covered by the
EU ETS. They combine this with information on emission allowance prices and fuel prices
during the period 2017-2019. These indicate an average pass-through rate for CO> costs
of approximately 100% per ticket. This result is in line with another recent study of Wozny
(2024), which finds a 95% cost pass-through rate per passenger for an air passenger tax
in Sweden. This analysis thus suggests that airlines will, on average, largely pass industry-
wide cost increases on to their passengers.

Santonja et al. (2023) do find significant differences in pass-through rates between short-
and long-haul flights. For short distances (<500 km), pass-through rates are considerably
above 100%, amounting to 648% per seat, whereas for long distances (>500 km) the rate
is 87% per seat.! According to the study, the result for short-haul flights is consistent with
reductions in the supply of short flights observed in response to the EU ETS (Fageda &
Teixido, 2022).

' The very high pass through rate of 648% per seat seems an outlier compared to the rest of the literature.



2.1.2

A carbon price leads to an increase in costs for regulated companies, which, in conditions
of imperfect competition, will react by reducing supply and increasing prices so as to
maximise profits.

Santonja et al. (2023) also show that in more competitive markets the pass-through rate is
higher than in less competitive markets, likely because margins are smaller and costs
therefore need to be largely passed on to avoid losses on the flight. This study is based on
data from low-cost carriers, and it is possible that this conclusion primarily applies to these
carriers. However, Wozny (2024) finds similar results for the Swedish air passenger tax.
The cost pass-through rate is lower in higher market concentrations or greated demand
elasticity. In monopolistic markets the pass-through rate is 37% compared to 102% in non-
monopolistic markets. Passengers with lower price elasticity, such as business travellers,
have a significantly higher pass-through rate.

Koopmans and Lieshout (2016) show that airlines operating in both competitive and non-
competitive markets may use the non-competitive market as a ‘cushion’ to partially absorb
cost increases. As a result, for such airlines the pass-through rate could actually be higher
in non-competitive markets than in competitive markets. It therefore appears that a
distinction can be made between airlines that primarily operate in competitive markets
(e.g. LCCs) and those that operate in both competitive and less competitive markets.

The former, due to limited margins in competitive markets, will be more likely to raise
prices in line with cost increases, whereas the latter have the possibility to cross-subsidise
between the two types of markets.

The article ESG Strategist — EU ETS costs will not eat into company’s profits (ABN Amro,
2025) states a relatively low pass-through rate of 24% for the aviation sector compared to
other sectors. Based on this low pass-through rate, the article concludes that EU ETS
costs represent about half of EBITDA in aviation by 2050. The assumed pass-through rate
which is stated in this study is derived from van Geuns (2021). However, Van Geuns did
use a cost pass-through elasticity and not a cost pass-through rate. A cost pass-through
elasticity shows the effect of a x% price change on ticket prices. This elasticity includes a
share of fuel costs in total ticket prices and an implicit cost pass-through rate. Van Geuns
argues that fuel price increases are almost completely passed-through in the ticket prices.
This implies an implicit cost pass-through rate of ~100%. ABN Amro therefore
underestimates the ability of airlines to pass-through costs and overestimates the impact
of the EU ETS on airlines’ EBITDA.

Assessment of cost pass-through

For our analysis of EU ETS costs we base the cost pass-through rates for commercial
aviation on ICF (2020). This is a recent study that has differentiated the pass-through rates
for a range of different flight segments. The more recent studies that were found are
narrower in scope.

EU ETS scope expansion for aviation May 2026



2.2

2.2.1

EU ETS scope expansion for aviation

For private aviation, there are no estimates for cost pass-through in the literature.
In practice private jet users can choose between dynamic pricing and fixed-rates.

Private aviation is known to be very price inelastic. We therefore use the expert guess
value that all costs can be passed through. Together, this gives the set of cost pass-
through rates as summarised in Table 3.

Table 4 — Estimates of cost pass-through rates per segment

Air transport Airport Competition Flight distance
segment .
congestion from other Short Medium Long
airlines (<650 km) (650-1,250 km)  (>1,250 km)
Commercial Congested & 1+ 55% 35% 15%
congested
g 3+ 75% 55% 35%
5+ 90% 70% 50%
Congested & 1+ 65% 45% 25%
uncongested
g 3+ 85% 65% 45%
5+ 100% 80% 60%
Uncongested 1+ 75% 55% 35%
&
3+ 90% 70% 50%
uncongested
5+ 100% 90% 70%
Private Average 100%

Source: ICF, 2020, expert guess CE Delft for private aviation.

Price elasticities

Price elasticities are usually defined as the percentage change in quantity demanded
divided by the percentage change in price. In the context of the air transport sector and
EU ETS price increases, this can be translated as the percentage change in passenger
demand for flights divided by the percentage change in ticket prices.

Literature review

The most widely used study on aviation price elasticities is ‘Estimating Air Travel Demand
Elasticities’ by InterVISTAS (2007). Although the study is somewhat older, many aviation
models, such as AERO-MS or the Dutch national aviation model AEOLUS, still at least
partly base their price elasticities on findings from this report. The aim of the study was to
provide robust elasticity estimates to address policy issues related to liberalisation, airport
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charges, taxation, emissions schemes and more. The authors of the report conducted a
literature review examining air fare elasticities over the last 25 years.

Next to that, they performed econometric analysis on three different datasets (one US,
one worldwide and one UK flight traffic dataset). The literature review and econometric
analysis demonstrated that air fares elasticities vary depending on a number of factors
such as geography, distance and level of aggregation. In this study, elasticities are
differentiated for the route/market level, the national level and the pan-national level,

with elasticities being lower for higher levels of aggregation. The pan-national level is most
suitable in the context of EU ETS cost increases, hence we chose to summarise these
estimates in this study. The resulting range of elasticities for international flights,
differentiated for geographical region and flight distance, are presented in Table 5.

Table 5 — Price elasticities for international flights

Geography Short flights Long flights
Intra North America -0.66 -0.60
Intra Europe -0.92 -0.84
Intra Asia -0.63 -0.57
Intra Sub-Sahara Africa -0.40 -0.36
Intra South-America -0.83 -0.75
Trans Atlantic -0.79 -0.72
Trans Pacific -0.40 -0.36
Europe-Asia -0.59 -0.54

Source: InterVISTAS (2007).

The results show that the price elasticities on short flights are generally higher than on
longer flights. Partly this reflects the opportunity for modal substitution on short flights,
travellers can switch to rail or car in response to air fare increases). Another interesting
finding is the variations of price elasticities across different geographical markets.

Intra Sub-Sahara Africa has the lowest elasticities, explained by the authors by the limited
middle class in these countries, resulting in high weight on higher income individuals who
are less elastic. The highest elasticities are Intra Europe, this is due to the on average
shorter distances of flights and the lower fares due to a relatively high share of low cost
carriers. For our analysis of the EU ETS, only the Intra Europe, Trans Atlantic and Europe-
Asia elasticities are relevant.

Another relevant study is Gillen (2002). These authors also performed a literature review
and summarise their findings into a range of elasticities. Figure 4 shows the range of
values estimated in the studies surveyed and the most-likely value, with the black dot,
determined by the authors. An addition of this study, compared to Intervistas, is that they
seperate the travel motives leisure and business with different elasticities. In general,
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the results show that business travellers are less sensitive to price changes (less elastic)

than leisure travellers.

Figure 4 — Price elasticities

Long-haul international leisure:

Long-haul domestic business:

Long-haul domestic leisure:

Short-haul business:
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Source: Gillen (2002).

A more recent study is the thesis of Schouten (2018). In context of calculating the effects
of the Dutch flight ticket tax the author looked at the price elasticities of flight tickets. A
literature review was done and several models were estimated based on Dutch flight data.
The resulting table of elasticities

Table 6 — Price elasticities
Destination type
Short-haul
Long-haul
Short-haul
Long-haul

Total

Source: Schouten (2018).

EU ETS scope expansion for aviation

Segment
Leisure
Leisure
Business
Business

All

May 2026

Elasticity
-0.69
-0.25
-0.58
-0.28

-0.46



In addition to variations in price elasticities in region, flight length and passenger segment
there could also be variations in price elasticity for frequent flyers. However, there is only
limited literature available on this topic. Three recent studies propose specific elasticities
for frequent flyers: NEF and Possible (2021), ICCT (2022) and CE Delft (2024). These
studies assume elasticities for frequent flyers as variations around known elasticities.
See Table 7 for the results from this last study. Frequent flyers are overall less price
sensitive, since they generally have higher household incomes.

Table 7 — Price elasticities for frequent flyers

Frequent flyer class Economy class elasticity Business class elasticity
Passengers with one return ticket in a year -0.85 -0.25
Passengers with two return tickets in a year -0.80 -0.23
Passengers with three return tickets in a year -0.75 -0.20
Passengers with four return tickets in a year -0.70 -0.18
Passengers with five or more return tickets in a year -0.60 -0.13

Source: CE Delft (2024).

Based on the elasticities from Table 7 we have calculated the difference from the average
price elasticity for passengers with five or more return tickets in a year (which we will
define here as frequent flyers and passengers with one return ticket in a year (which we
will define here as occasional flyers). The effects on price elasticities of leisure and
business trips are shown in Table 8. The threshold of five flights or more per year could
also have been chosen differently: the Netherlands Institute for Transport Policy Analysis
for example uses a threshold of three flights or more to qualify someone as a frequent
flyer. We here chose a higher threshold, to align the category ‘frequent flyer’ better with
the segment of passengers that receives benefit from airline loyalty programmes.?

Table 8 — Correction factor compared to the average price elasticity for occasional- and frequent flyers

Frequent flyer class Leisure Business
Occasional flyers (one return ticket a year) +6% +11%
Frequent flyers (five or more return tickets a year) -25% -44%

2 Three return flights a year is often not enough to be awarded benefits. For example, in the Flying Blue programme a

medium-haul flight in economy class is worth 5 XP, with 100 XP needed for the silver level (and higher levels for
more premium levels). Therefore, ten economy class medium-haul return trips per year are needed to receive
benefits. Four business-class return trips or five premium-economy return trips would also be enough.
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Another specific variation could be made for the private aviation segment. Private aviation
is mostly used by high-net-worth individuals and corporate users and therefore their
elasticity is likely to be significantly lower than the previous estimates. Literature is
however very scarce on this. In the previous work of CE Delft (2025a) we therefore
estimated the private jet elasticity based on the willingness to pay (WTP) of a private jet
passenger. This resulted in a price elasticity of -0.056. This is significantly lower than the
price elasticities of economy and business passengers.

A recent study by Oesingmann and Kolker (2026) gives an overview of elasticity values,
which are summarised in Figure 5. It confirms lower elasticities for business trips than
leisure trips. The overview is based on studies of different geographical scales. Studies
after 2020 show a smaller bandwidth, which may be explained by the availability of better
data and estimation techniques.

Figure 5 — Distribution of elasticity values from literature review for all studies (left hand side) and studies
from 2000 (right hand side)
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Source: Oesingmann and Kolker (2026).

Results from their own assessment of Europe-worldwide flights using 2SLS show an
elasticity of -1.220 for short-haul flights (<1,000 km); -1.536 for medium-haul flights (1,000-
3,000 km) and -1.417 for long-haul flights. They do not make a distinction between leisure
and business trips. They argue that two-stage least squares (2SLS) is preferred over
ordinary least squares (OLS) because it corrects for endogeneity between air travel
demand and key explanatory variables such as prices and frequencies, which are jointly
determined; OLS estimates, such as those used by InterVISTAS and Gillen, are therefore
likely biased due to simultaneity. Oesingmann states that these estimations are somewhat
more elastic than comparable findings in recent literature.

Davydenko et al. have documented the price elasticities used for their research paper ‘The
end of cheap flying? Decarbonization and capacity limits reshaping air travel growth in a
mature market’ (Davydenko 2026). These elasticities are summarised in Table 9. Linear
interpolation is used for values inbetween. The modelling in this study was done with the
Dutch national aviation model AEOLUS, which also uses these elasticity estimates.
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2.2.2

Table 9 — Price elasticities used by Davydenko (2026)

Frequent flyer class Leasure Business Visiting friends and
family
Short-haul (<1.5h) -1.25 -0,75 -1.0
Medium-haul (2.5-3.5h) -1.0 -0.5 -0.75
Long-haul (>9h) -0.75 -0.25 -0.5

Source: Davydenko (2026)

Assessment of price elasticities

In this part we assess the elasticities found from literature, with the aim to find a consistent
set of elasticities that is suitable to estimate the impact of an EU ETS scope extension.

To start with, we compare the found literature on price elasticity variations for flight
distance and travel motive

*  Most studies found a relation of less elastic behaviour (an elasticity closer to zero)
for longer flights. Exception is Oesingmann (2026) that found the least elastic
behaviour for medium flights.

*  When comparing the InterVISTAS (2007) and Gillen (2002) studies we find that
leisure travellers tend to be more elastic than business passengers.

The Intervistas elasticities are quite well centred between these two, this makes
sense since this represents the average of business and leisure passengers.

*  Only Schouten (2018) found that the elasticities of business- and leisure motive
are similar, with only a slightly more elastic behaviour for leisure passengers in
short- and medium-haul flights, and business travellers being even more elastic in
long-haul flights.

*  The elasticities from Oesingmann are significantly higher compared to most other
studies, which can be explained since they have used a 2SLS analysis rather than
an OLS analysis.

We conclude that a range of different price elasticities can be found in the literature,
which differ from each other to some degree. Our conclusion is that the InterVISTAS and
Gillen studies are most suitable to use for an analysis of the impact of EU ETS scope
extension, since these are widely used and well-known studies. The other studies that we
analysed indicate that there are some uncertainties in the estimates of price elasticities,
but are not clearly better alternatives to use. We have combined the estimates of
Intervistas and Gillen with correction factors for occasional and frequent flyers and the
estimates for private aviation. For frequent-flyer correction, we assumed that the
differences in elasticity compared to the average are representative for all distance-
classes. This resulting set of elasticities is shown in Table 10. In line with Davydenko et
al., linear interpolation can be used for values inbetween the different flight time categories
(Davydenko 2026).
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2.3

2.3.1

Table 10 — Set of price elasticities for European flights

Type of aircraft | Travel motive Frequency of Short-haul Medium-haul Long-haul
air travel (<1.5h) (2.5-3.5h) (>9h)
Commercial Average Average -0.92 -0.72 -0.54
aviation Occasional flyer -1.00 -0.78 -0.59
Frequent flyer -0.60 -0.47 -0.35
Leisure Average -1.52 -1.28 -1.04
Occasional flyer -1.62 -1.36 -1.11
Frequent flyer -1.14 -0.96 -0.78
Business Average -0.70 -0.48 -0.27
Occasional flyer -0.78 -0.54 -0.29
Frequent flyer -0.43 -0.30 -0.16
Private jet Average Average -0.06

Sources: InterVISTAS (2007), Gillen (2002), CE Delft (2024) and CE Delft (2025a).

Non-price factors

This section examines the role of non-price factors in shaping demand for air travel.

The analysis proceeds in three steps. First, a short theoretical discussion is provided on
how non-price factors are currently reflected in commonly used price elasticities, and why
these estimates may require further interpretation or adjustment. Second, we review
existing literature to identify the most important non-price determinants of aviation
demand. Third, the analysis assesses how the relevance of these determinants differs
across passenger segments, in particular by travel distance and traveller type

(e.g. business versus leisure, frequent versus occasional travellers). The objective is

to provide an assessment of the relative importance of price and non-price factors in
determining air travel demand across different segments of the aviation market.

Definition of non-price factors

Non-price factors refer to all determinants of air travel demand other than the ticket price.
In this study, we divide non-price factors into two categories: passenger characteristics
and product characteristics.

Passenger characteristics describe differences between travellers, such as value of time,
income, or preferences. Product characteristics describe attributes of the air travel product
itself, such as travel time, service quality, airport accessibility, and connectivity.
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2.3.2

A practical definition of a non-price factor is: ‘Holding the ticket price constant, does this
factor affect demand?’ If so, it is considered a non-price factor. Factors such as fuel costs
or carbon pricing (e.g. under the EU ETS) affect demand through ticket prices and are
therefore considered price factors.

Importantly, non-price factors are not independent of prices. Higher-quality products,
such as direct flights, convenient schedules, or high-service airlines, typically command
higher fares. As a result, non-price factors often correlate with prices and may indirectly
influence observed price-demand relationships.

Reflection of non-price factors in existing elasticities

Table 10 presents commonly used price elasticities for air travel demand.

These elasticities are estimated based on observed variation in ticket prices and
passenger demand across routes, time periods and traveller groups (InterVISTAS, 2007).

A key distinction is how passenger and product characteristics are reflected in these
estimates.

Passenger characteristics, such as income, value of time and airline loyalty,

are included in the elasticities presented in Table 10 and actually explain a large
part of the variation in price elasticities between travel segments. These differences
in elasticities reflect underlying behavioural characteristics. For example, business
travellers have a lower price elasticity than leisure travellers. This is consistent with a
higher value of time, which makes business travellers more sensitive to travel time and
schedule convenience and less sensitive to ticket prices.

Product characteristics, such as travel time, service quality and airport
accessibility, are ideally controlled for within the regression. Controlling for a variable
means that its effect is held constant when estimating the relationship between price and
demand. The reason why product characteristics should be controlled for, is because they
are part of the product. If these are not held constant, changes in price are mixed with
changes in quality, and the estimated elasticity no longer reflects the pure effect of price.?
Ideally, all relevant product characteristics, such as travel time, service quality and airport
accessibility, would be explicitly included in the model. The estimated price elasticity would
then reflect the pure effect of price, holding product quality constant.

3 Passenger characteristics, such as value of time, instead explain why different travellers respond differently to
price. Rather than controlling for them, these differences are captured by estimating separate elasticities for
different segments.
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In practice, the elasticities in Table 10 are only partially controlled for these characteristics.
InterVISTAS (2007) includes variables such as GDP, population, route distance and
seasonality, and uses route (origin—destination) dummies to control for time-invariant
differences between routes. These dummies capture all factors that remain constant within
a route over time, such as geographical characteristics and airport features. This means
variation between airlines operating on the same route (e.g. schedule convenience,
service quality, loyalty programmes) are not perfectly controlled for. This is related to the
concept of omitted variable bias, which is explained in the Text box 2.

Text box 2 — Price elasticities in aviation and omitted variable bias

Omitted variable bias

When omitted non-price factors are explicitly included in the model, the estimated price effect is typically more
elastic. This can be explained using the concept of omitted variable bias. Omitted variable bias occurs when a
relevant factor that affects demand is not included in the model, while it is correlated with price. In that case,
part of its effect is incorrectly attributed to price. When higher-quality products (e.g. better schedules, better
service) are both more expensive and more attractive to passengers, their positive effect on demand is partly
attributed to price if they are not included in the model. As a result, price appears to have a weaker (more

inelastic) effect than it actually does.

Consider airline service quality as an example. Better service is typically associated with higher prices and

also increases demand. If service quality is not included in the model, a change in price captures two effects:

1. A higher price reduces demand.

2. Ahigher price is associated with better service, which increases demand.

The second effect offsets part of the first, making demand appear less responsive to price. As a result,

the estimated price elasticity is less negative (more inelastic) than the true effect.

When service quality is explicitly included in the model, it is held constant when estimating the effect of price.
This removes the second effect, so that only the direct effect of price remains. As a result, demand responds

more strongly to price changes and the estimated elasticity becomes more negative (more elastic).

This mechanism applies more generally. Many non-price factors in aviation, such as travel time, reliability,
or service quality, are positively correlated with both price and demand. When these factors are omitted,
they create a positive correlation between price and demand, which biases the estimated price effect
downward in absolute terms. Including these variables removes this bias by holding them constant, resulting

in a more negative estimate of the price elasticity.

The remainder of this chapter examines which non-price factors (passenger and product
characteristics) are important determinants of travel demand, and how these determinants
differ per travel segments. They help explain the variation in elasticities found in Table 10.
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2.3.3

Literature review

Building on the theoretical discussion abovementioned before, empirical literature provides
further evidence on the importance of non-price factors in shaping air travel demand.
Gayle (2004) estimates a structural demand model that explicitly accounts for both price
and non-price product characteristics, as well as heterogeneity in passenger preferences.

The results show that non-price factors, such as schedule convenience, hub connectivity,
service quality and loyalty programmes, play a central role in explaining passengers’
choices. Importantly, the estimated effect of price depends strongly on how well these
non-price characteristics are controlled for.

If non-price characteristics are not properly included, part of their effect is wrongly
attributed to price. This happens because higher-quality products often have both higher
prices and higher demand. As a result, price appears more important in explaining
passenger choices than it actually is. This is the omitted variable bias explained in Text
box 2.

When non-price characteristics are included in the model, they are held constant.

The model then compares similar products and separates the effect of price from the
effect of quality. Demand differences that were first linked to price are now explained by
quality. As a result, price explains a smaller part of the choice, and its estimated effect can
become smaller or insignificant.

This does not contradict the earlier finding that controlling for non-price factors can make
demand more price-elastic. A lower relative importance of price in explaining choice does
not imply a lower price elasticity. Gayle (2004) shows that when non-price factors are
explicitly included, they explain a larger share of differences between alternatives,
reducing the explanatory role of price. At the same time, holding these factors constant
isolates the pure effect of price, which can still lead to a stronger (more elastic) demand
response.

In other words, price may be less important in explaining which option passengers choose,
while price increases can have a (more) negative effect on travel demand.

Another recent publication of EDP (2026) shows that, when planning long-distance
journeys next to costs, non-price factors play an important role. Respondents of the
Eurobarometer identified their three most important factors when planning a long-distance
journey (out of ten options). The results: 61% cites costs as one of the most important
factors. However, also travel time (47%), departure and arrival times (36%) and comfort
(29%) play important roles in travel decisions.

We will now assess different non-price influencing factors such as value of time, airline
loyalty, airport attractiveness, service quality and substitute transport methods,
and indicate how they affect different types of passengers.
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Value of time

The literature consistently shows that travel time is an important non-price determinant
of aviation demand, but its importance relative to price varies strongly across segments.
In general, the higher the traveller’s value of time, the more weight is placed on total
journey time, schedule convenience, directness, and reliability, and the less demand
responds to fare changes alone. This implies a clear relationship with price elasticity:

a higher value of time leads to lower price sensitivity.

Public appraisal guidance used in European aviation cost-benefit analysis reflects this
pattern clearly: Eurocontrol (2026) current standard inputs, drawing on publicly available
official sources such as Heatco and UK/French appraisal guidance, report substantially
higher passenger values of time for business travel than for personal or leisure travel.

The clearest evidence concerns business versus leisure travel. A broad review of airline
demand studies reports that business passengers are consistently less price-sensitive
than leisure passengers, and explicitly links this to their higher valuation of time. Landau et
al. (2015) note that time-saving features, such as direct flights and better schedules,
matter more in business markets than in leisure markets. Adler et al. (2005) find that
business travelers are willing to pay about $70 per trip to reduce travel time by one hour,
while non-business travelers are willing to pay roughly half that amount. As such, business
travelers attach a higher monetary value to time savings, which makes them relatively less
sensitive to ticket price increases and more responsive to itinerary quality. Eurocontrol
(2026) reports substantially higher values of time for business travel than for personal or
leisure travel. Average values of time are estimated at around €55 per hour for business
travel and €22 per hour for personal travel.

Recent evidence also highlights that value of time varies not only between traditional
segments, but also within them. Moleman et al. (2024) identify two distinct groups of
travellers: time-sensitive travellers (approximately 32%) and price-sensitive travellers
(approximately 68%). Both groups prefer direct flights, but time-sensitive travellers have a
significantly higher willingness to pay for time savings. Importantly, their results suggest
that traditional segmentations such as business versus leisure only partially explain
behaviour; differences in value of time are also driven by factors such as income,
employer reimbursement, and travel experience.

Taken together, the literature shows that value of time operates as a key passenger
characteristic that shapes how product characteristics, such as travel time, directness,
schedule convenience, and reliability, affect demand. This mechanism explains a
significant part of the observed variation in price elasticities across passenger segments.
Passengers with a high value of time are less responsive to price changes, while
passengers with a low value of time are more price-sensitive.

This relationship is summarised in Table 11.
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Table 11 — Non-price determinants of demand: Value of time

Characteristic Specification

Passenger characteristics Value of time

Product characteristics Travel time, direct flight, schedule convenience, reliability

Relationship with price elasticity Higher value of time lowers price elasticity

High value of time (lower price elasticity) Business travel, private travel, passenger on direct flight

Low value of time (higher price elasticity) Leisure travel, commercial travel, passenger on indirect flight
Airline loyalty

Literature shows that airline loyalty is an important factor in explaining passengers’ travel
choices. There are various reasons why passengers may be loyal to an airline. Dolnicar et
al. (2011) shows that frequent flyer membership, price, the status of being a national
carrier and the reputation of the airline as perceived by friends are the variables which
best discriminate between travellers loyal to the airline and those who are not. Loyalty
programmes, such as frequent flyer programs, seems to one of the most important factors
for brand loyalty, especially for business travellers. What these programs do is that they
create incentives for travellers, such as points or miles, which can be redeemed for flights,
upgrades or services like lounge access or priority boarding. They get these benefits when
they repeatedly travel with the same airline, in this way binding the customer to the airline.

Lederman (2008) shows that frequent flyers programs (FFPs) may allow airlines to
exercise market power on routes that depart from airports at which they are dominant.

By disentangling the effects of FFPs from other advantages that dominant airlines may
posses (such as a higher flight frequency), the study results indicate that enhancements to
an airline’s FFP are associated with increases in its demand on specifically those routes
that depart from airports at which it is dominant.

The above study establishes how FFPs impact passengers’ choices in domestic airline
industries. De Jong et al. (2019) shows that this finding is even more pronounced in the
international airline industry, where consumers tend to be biased towards domestic
products and services. In most countries there is one distinct national airline that has a
large share of the international market. Here, consumer loyalty towards their national
airline provides an additional incentive for passengers over its foreign competitors.
National airlines enjoy a large loyalty advantage in their domestic country.

Taken together, the literature shows that airline loyalty, especially for the dominant
national airline, is an important factor in explaining travellers’ behaviour. Also airline loyalty
is likely to be a factor in explaining why frequent flyers, business travellers and hub-carrier
passengers have a lower price elasticity. These passenger types tend to value airline
loyalty, and the associated perks, relatively more in relation to price compared to other
passenger types.
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Table 12 — Non-price determinants of demand: Airline loyalty

Characteristic Specification

Passenger characteristics Airline loyalty (frequent flyer status, habit formation, employer
booking policies)

Product characteristics Loyalty programmes, hub dominance

Relationship with price elasticity Higher airline loyalty lowers price elasticity

High value of time (lower price elasticity) Frequent flyers, business travellers, hub-carrier passengers
Low value of time (higher price elasticity) Occasional flyers, leisure travellers, low-cost carrier passengers

Availability of alternative transport options

The literature consistently shows that the availability of substitute transport methods is an
important determinant of aviation demand and price elasticity. The basic mechanism is
that when passengers have realistic alternatives, they are more able to respond to a fare
increase by switching transport mode. The alternatives can be either alternative flight
options (competition between airlines) or alternatives to flying, such as rail, bus or car.
This makes aviation demand more price-elastic. Where substitutes are weak or
unavailable, such as on long-haul, intercontinental, island, or remote-region routes,
passengers have fewer alternatives and demand becomes less price-elastic.

InterVISTAS (2007) explicitly identifies the availability of substitutes as one of the main
drivers of air travel price elasticity. The study states that short-haul elasticities are
generally higher than long-haul elasticities, partly because travellers can more easily
switch to rail or car on short-haul routes.

Clewlow et al. (2013) provide empirical evidence of this in Europe. They show that
improvements in rail travel times have reduced short-haul and domestic air traffic,
although the magnitude of this effect varies by city and airport characteristics.

The variation across cities and airports reflects differences in factors such as relative travel
times between rail and air, airport accessibility, and the availability of competing airlines
and routes, which determine how attractive rail is as a substitute. At the same time,

the study finds that the expansion of low-cost carriers had a stronger overall impact by
increasing air travel demand, indicating that while substitutes matter, ticket price remains a
key driver of demand.

The expansion of alternative transport modes such as rail does not necessarily lead to a
reduction in the price elasticity of air travel. In some cases, it can even reinforce air travel
demand by improving overall accessibility and reducing total journey times. Zhu et al.
(2020) show that high-speed rail entry reduces air traffic when it directly competes with air
travel, but may increase air traffic when it improves airport accessibility. This implies that
alternative transportation such as rail should not automatically be treated as a substitute.
Its impact depends on whether it provides a comparable alternative for the same route.
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Moleman et al. (2024) show that price-sensitive travellers place more weight on cost,
while time-sensitive travellers place more weight on travel time and convenience.
Although the study does not explicitly analyse alternative transport modes, this distinction
is relevant: price-sensitive travellers are more likely to consider switching to alternative
modes when fares increase, whereas time-sensitive travellers are less likely to do so,

as alternative modes often involve longer travel times or less convenient itineraries.

In addition to intermodal substitutes, competition within aviation itself is an important
determinant of price elasticity. When multiple airlines operate on the same route,
passengers have more options and can switch more easily between carriers in response
to price changes. This increases price elasticity. In contrast, on routes with limited
competition, such as routes dominated by a single airline or hub carrier, switching
possibilities are more limited, leading to more inelastic demand. Airline competition
therefore reinforces the same underlying mechanism as substitute transport options:
more available alternatives increase price responsiveness. There is a clear interaction
with airline loyalty. Passengers with strong loyalty are less likely to switch between
airlines, reducing the effective level of competition they face and lowering price elasticity,
while passengers with low loyalty are more responsive to competition and therefore more
price-elastic.

Overall, the literature indicates that both substitute transport options and airline
competition increase price elasticity when they provide credible alternatives in terms
of travel time, cost and convenience. This effect is strongest for short-haul routes,
price-sensitive travellers (leisure) and competitive markets, and weaker for long-haul
routes, time-sensitive travellers (business, private) and concentrated markets.

Table 13 — Non-price determinants of demand: Substitute transport methods

Characteristic Specification
Passenger characteristics Willingness and ability to switch transportation mode and airlines.
Product characteristics Availability of rail, car or bus alternatives, number of competing

airlines, relative travel time and costs of alternatives.

Relationship with price elasticity Better substitutes increases price elasticity, making travel
demand more price-sensitive.

Strong substitutes Short-haul passengers, price-sensitive travellers (leisure), routes
(higher price elasticity) with competitive rail or car options, multiple airlines.

Weak substitutes Long-haul passengers, time-sensitive travellers (business,

(lower price elasticity) private), remote or concentrated markets with limited competition.
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Airport attractiveness

Airport attractiveness is somewhat different from the other non-price determinants
discussed before. Value of time, airline loyalty and substitute transport methods can be
treated as relatively distinct mechanisms. Airport attractiveness, by contrast, reflects a
bundle of airport- and route-related characteristics that partly overlap with these other
determinants. A more attractive airport may offer shorter access times, better direct
connectivity, more reliable operations, stronger hub-carrier presence, better service quality
and stronger airport familiarity or loyalty. It is therefore not fully separate from value of
time, loyalty or substitution options, but combines several of these mechanisms into the
attractiveness of the airport-airline product.

Literature on airport attractiveness confirms that passengers do not choose airports on
price alone. Hess et al. (2006) show that airport attractiveness is influenced by access
time to the airport, flight time, schedule convenience, reliability and airport and airline
familiarity. These factors are directly linked to the non-price determinants discussed
earlier. The study indicates that passengers are willing to accept longer access times to
the airport in exchange for more attractive travel options, such as preferred airports or
airlines. This suggests that the disutility of longer access time can be offset by
improvements in other non-price attributes of the journey, such as connectivity, reliability
or service quality. Business travellers and frequent flyers show a higher willingness to pay
for preferred airports, and show stronger effects of loyalty. There is probably a link here
with frequent flyer programs. Leisure travellers still value airport quality, but are more
sensitive to price differences between airlines at different airports.

The literature consistently shows that airport service quality is a key component of airport
attractiveness and an important determinant of passenger behaviour. Halpern and
Mwesiurmo (2021) indicate that airport attractiveness depends on several service
attributes, that are not equally important. Failures in core process attributes (e.g. queueing
times) and communication (e.g. airport staff) have the strongest negative impact on
passenger satisfaction and on the likelihood to recommend an airport, while attributes
such as retail facilities, restaurants, lounge offerings, or the availability of WiFi are less
critical. This indicates that airport attractiveness is driven primarily by elements that affect
the efficiency and reliability of the travel experience.

According to Halpern and Mwesiurmo (2021) the effect of airport attractiveness is
asymmetric. Service failures in any attribute significantly reduce the likelihood that
passengers will recommend an airport, suggesting that poor performance can
disproportionately damage demand. At the same time, improvements in already well-
performing attributes may have more limited marginal effects. This asymmetry implies
that maintaining a minimum quality level across all core attributes is crucial for sustaining
demand.
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The relationship with price elasticity is therefore indirect but important. A more attractive
airport gives passengers stronger non-price reasons to choose that airport, which tends to
reduce price sensitivity. Passengers may be willing to accept a higher fare if the airport
offers better accessibility, more direct flights, higher frequency, more reliable services or a
preferred hub carrier. On the other hand, an unattractive airport may be associated with
higher price elasticity, because passengers have fewer non-price reasons to remain with
that airport when prices increase. However, this is not automatic. If an unattractive airport
serves a remote region or has few realistic substitutes, demand can still be relatively
inelastic. The effect of airport attractiveness on price elasticity therefore also depends on
the availability of alternative airports, routes or transport modes.

Table 14 — Non-price determinants of demand: Airport attractiveness

Characteristic Specification

Passenger characteristics Preference for convenience, reliability, familiarity and
airport/airline loyalty.

Product characteristics Airport accessibility, reliability, familiarity, service quality
(e.g. queueing times, communication).

Relationship with price elasticity Higher airport attractiveness lowers price elasticity.

High airport attractiveness Good accessibility, broad network, high reliability, familiar airport,
(lower price elasticity) short waiting times, good service quality.

Low airport attractiveness Poor accessibility, limited network, lower reliability, unfamiliar
(higher price elasticity) airport, long waiting times, weaker service quality.

Important caveat Effect depends on availability of substitutes; unattractive airports

may still face inelastic demand if alternatives are limited.

Hub premiums as evidence of non-price effects

Hub premiums are somewhat different from the non-price determinants discussed above,
as they are not a factor influencing demand directly, but rather an observable outcome of
these factors in prices. Similar to airport attractiveness, they reflect a bundle of underlying
non-price characteristics, such as connectivity, frequency, service quality and airline
loyalty. Analysing hub premiums therefore provides an indirect way to assess how
non-price factors translate into willingness to pay and ultimately affect observed price
elasticities.

The literature on hub premiums provides additional empirical evidence that non-price
factors play an important role in shaping air travel demand. A hub premium refers to the
higher fares that hub carriers are able to charge on flights departing from their hub airport,
compared to other airlines operating at the same airport. Several studies show that hub
premiums do exist. For example, Lijesen et al. (2001) demonstrates that at least a number
of European hub carriers charge significant premiums for direct flights from their hub
airports.
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The causes of these hub premiums are discussed in various studies. The most frequently
cited explanation is the market power or airport dominance effect. This suggests that
airlines with greater market power and a stronger dominant position at an airport are able
to charge higher prices to their passengers compared to other airlines. The same study,
Lijesen et al. (2001) shows that for European airports where a hub premium exists,

at least part of this premium can be attributed to market power.

The second explanation for hub premiums is the differentiated product or quality effect.
This suggests that airlines charge higher prices because they offer better services to their
passengers, without necessarily exploiting a specific market structure. One of the most
important services in the aviation industry is flight frequency (Brueckner & Zhang, 2001).
Hub carriers generally offer more frequent flights than their competitors, indicating a higher
level of service in terms of precise travel planning. Another important service is
connectivity, for example in terms of the number of directly reachable destinations or the
availability of convenient transfer options. In addition, hub carriers may offer frequent flyer
programmes, in-flight entertainment, VIP lounges, or other additional services, which can
be considered differentiated products compared to other airlines (Hazledine, 2011).

Yuen et al. (2017) shows that, for a specific case study of Hong Kong airport,

both explanations play a role. They find that, in addition to market concentration and
market power, flight frequency and distance are also significant factors influencing a hub
premium. The aforementioned study Lijesen et al. (2001) finds that European hub carriers
Lufthansa, Swissair, and Air France apply a hub premium of around 15% for direct flights
from their hub airports.

Assessment of the relationship between hub premiums and price elasticities

In the context of this study, hub premiums can be interpreted as the price counterpart of
non-price attractiveness. The ability of hub carriers to charge higher fares reflects the
additional utility that passengers derive from non-price characteristics such as shorter
effective travel times, better schedules, higher frequency, stronger connectivity and loyalty
benefits. These characteristics correspond closely to the non-price determinants identified
earlier, including value of time, airline loyalty and airport attractiveness.

For all these non-price influencing factors, hub airports and hub carriers tend to offer a
better service. Hub carriers at hub airports generally have a higher connectivity, with a
higher number of directly reachable destinations and a better availability of convenient
transfer options, offering lower travel times. Also, hub carriers tend to offer more frequent
flights than their competitors and tend to provide additional services such as frequent flyer
programmes and better in-flight service. Therefore, an important distinction seems to be
whether a passenger is flying with a hub carrier at a hub airport or not.
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The literature on hub premium shows that this preference for hub carriers is reflected in
ticket prices: hub carriers are able to charge higher fares than their competitors. The study
Lijesen et al. (2001) finds that several European hub carriers apply a hub premium of
around 15% for direct flights from their hub airports. Also, Gayle (2004) shows that the
non-price characteristic whether the origin airport is a hub for the airline offering the
product, is important in the passengers’ choice. The paper lists two possible reason why
passengers are more likely to choose itineraries offered by hub airlines: flight schedules
offered by hub airlines may be more convenient and it is more likely that passengers have
frequent flyer membership with a hub airline. By using a dummy variable for hub airlines,
they find a positive coefficient. Indicating that potential passengers are more likely to
chooise itineraries where the origin airport is a hub for the airline offering the itinenary.

In other words, airlines have a strategic advantage at their hub airports compared to their
non-hub competitors.

Table 15 — Evidence for non-price determinants of demand: Hub premiums

Characteristic Specification

Passenger characteristics Preference for convenience, connectivity and airline loyalty;
higher value of time.

Product characteristics Hub connectivity, flight frequency, direct flights, schedule
convenience, loyalty programs, service quality.

Relationship with price elasticity Higher hub-related attractiveness lowers price elasticity; reflected
in higher willingness to pay (hub premium).

Hub Hub carrier dominance, high frequency, strong connectivity, many
(lower price elasticity) direct destinations, integrated loyalty programs.

Non-hub Non-hub airlines, limited connectivity, fewer frequencies, more
(higher price elasticity) connections required.

Summary literature review non-price factors

Table 16 summarises the main patterns in price elasticity across travel segments and
relates these to key non-price factors identified in the literature. The observed differences
in price elasticity are broadly consistent with variations in time-sensitivity, airline loyalty
and the availability of substitute transport options (either competition between airlines or
availability of other transport modes). Segments characterised by lower time-sensitivity,
weaker loyalty and better access to substitutes, such as leisure travellers, occasional
flyers and short-haul passengers, tend to be more price-elastic. In contrast, segments with
higher time-sensitivity, stronger loyalty and fewer viable alternatives, such as business
travellers, frequent flyers, long-haul passengers and private aviation users, tend to be
more price-inelastic. These patterns suggest that non-price factors play an important role
in shaping demand responses.
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Table 16 — Determinants of price elasticity differentiation between travel segments

Travel segment | Price elasticity
Leisure More elastic
Business More inelastic

Occasional flyer | More elastic

Frequent flyer More inelastic
Short-haul More elastic
Long-haul More inelastic
Commercial More elastic
Private More inelastic

Determinants

Lower time-sensitivity, less loyal to airline

Higher time-sensitivity, more loyal to airline

Lower time-sensitivity, less loyal to airline

Higher time-sensitivity, more loyal to airline

Better availability of substitute transport, quality of itinerary less important
Lower availability of substitute transport, quality of itinerary more important
Lower time-sensitivity

Higher time-sensitivity

Table 17 summarises how differences in airport attractiveness and airline network
structure relate to variations in price elasticity. The observed patterns are broadly
consistent with differences in connectivity, service quality, reliability and airline loyalty.

Flights departing from attractive

airports or operated by hub carriers tend to be less price-

elastic, as they offer higher-quality products in terms of accessibility, frequency and

convenience. In contrast, flights

from less attractive airports or operated by non-hub

carriers tend to be more price-elastic, as passengers have fewer non-price incentives to
remain and are more likely to switch when prices increase. These patterns further illustrate
how product characteristics shape observed demand responses.

Table 17 — Determinants of price elasticity differentiation between airports and hubs

Travel segment Price elasticity

Attractive airports More inelastic
Unattractive airports More elastic
Hub-carriers More inelastic

Non-hub carriers More elastic

2.4 Synthesis

Determinants

Better accessibility, higher service quality, connectivity, reliability,
familiarity and loyalty. Price less important factor.

Lower accessibility, lower service quality, connectivity, reliability,
familiarity and loyalty. Price more important factor.

Higher flight frequency, better connectivity, stronger airline loyalty,
more convenient schedules. Price less important factor.

Lower flight frequency, weaker connectivity, less airline loyalty, less
convenient schedules. Price more important factor.

In this section, we have analysed the literature regarding cost pass-through, price
elasticities and the influence of non-price factors. We here briefly synthesize the findings
to clarify how these concepts are related and which interdependencies we have (or have
not) been able to quantify based on the literature.
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Based on the literature, we concluded that the sensitivity of passengers to price changes
is determined to a large extend by non-price factors such as value of time, airline loyalty,
availability of alternative transport options and airport attractiveness. Passengers that
value these non-price factors more, are less sensitive to price changes (and vice versa).
The elasticities that we found are differentiated by flight distance, leisure/business travel
motive, frequent/occasional flyers and commercial/private aviation. We found that the
underlying non-price factors can explain the differences in elasticities between these
segments to a large extent. However, based on the literature it was not possible to further
quantify the influence of non-price factors on the behaviour of individual passengers within
these flight or passenger segments.

The cost pass-through rates by airlines depends on a range of factors such as market
conditions (competition), market infrastructure (airport congestion), carbon cost
distribution, exposure to international trade and demand elasticity. We found that cost-
pass-through rates are higher when passengers are price insensitive, when airline
competition is low and when airports are uncongested. Based on the the findings in this
study, we were able to distinguish the cost pass-through rates for flight distance (which is
an important factor for price elasticities), private/commercial aviation, the level of
competition between airlines and the level of airport congestion. We did not find sufficient
literature to further specify the cost pass through rates for different price elasticities for
leisure/business travel motive or frequent/occasional flyers.

Figure 6 — Interdependencies between pass-through rates, elasticities and non-price factors

EU ETS Cost . . )
. Pass- Ticket price Price Demand
scope increase for . . .
. - through rate increase elasticity response
expansion airline

Cost pass-through depends on Price elasticity is determined
the following factors: by non-price factors such as:
Competition Value of time
Airport congestion Airline loyalty
Demand elasticity Alternative transport options
Carbon costdistribution Airport attractiveness

Exposure to international trade
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\ 3 Case studies

In this chapter we present seven case studies for departing flights. Each case study is for
a flight that is currently not covered by the EU ETS. The aim of the case studies is to
illustrate the differences in demand response between flight- and passenger segments.
The calculations which are underlying to the case studies are made using the following
methodology:

1. Calculate cost increase for airline. The cost increase due the EU ETS
expansion of a specific flight is calculated with an estimated tank-to-wing CO>
emission based on a well-to-wing emission estimate from the Travel Impact Model
(Google, 2026) and a tank-to-wing conversion factor of 78% (CE Delft, 2025c) for
commercial aviation. The Small Emitters Tool (Eurocontrol, lopend) was used for
private aviation. An EU ETS price of 72,7 euro per tonne CO» was used in the
calculation, based on the price level of 1 April 2026. We assumed a 2% SAF
blending percentage in line with ReFuelEU Aviation.

2. Determine cost pass-through rate. The cost pass-through rate for this specific
flight is determined based on Table 4.

3. Ticket price increase. The increase in ticket prices is calculated based on actual
ticket prices on 1 April 2026 derived from skyscanner.com.

4. Determine price elasticity. The price elasticity is determined based on Table 10.

5. Demand response. Finally, the demand response is calculated using the ticket
price increase and the price elasticity.

The case studies do not reflect all details related to non-price factors, as the calculations
are based on the differentiated set of cost pass-through rates (Table 4) and price
elasticities (Table 10) which were obtained in Chapter 2. In these estimates for cost pass-
through and price elasticities, the non-price factor are reflected in the differences between
passenger and flight segments, as was discussed in Section 2.3.

Table 18 summarises the seven case studies that were chosen to demonstrate the
expected demand response due to EU ETS price increases. These case studies were
chosen in such a way that they represent a range of different segments (business/leasure,
commercial/private, frequent/occasional, etc.).
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Text box 3 — Return flights

What about return flights?

The case studies are for one-way tickets departing from Europe. This is the part of the journey that would be
priced in the EU ETS if the scope is extended to intercontinental flights. It should be noted, that most
passengers in reality purchase a return ticket. For a return ticket, only the departing flight is covered by the
EU ETS. Hence, the cost increase is equal to the case study. However, the ticket price is significantly higher.
Therefore, the price increase is lower compared to a one-way departing ticket (the % price increase is half

compared to the case studies if the return ticket is twice as expensive compared to the one-way ticket).

Therefore, the actual demand response can be expected to be significantly (about 50%, with a simplified
assumptions that return tickets are about twice the price compared to departing tickets) lower compared to the

estimates presented by the case studies.

The case studies present demand effects for specific passenger segments on a flight,
not for the average of all passengers on a flights. To illustrate how difference the demand
response on the same flight can be, we have included two case studies for Copenhagen-
Bangkok via Munich: one for an occasional leisure passenger who travels economy class
and one for a frequent business traveller who travels business class. The demand
response for the leisure traveller (-5.1%) is much higher than for the business traveller
(-0.6%), even though the EU ETS costs are higher for the business class seat.*

We also made a comparison of the cost increases compared to the ‘geopolicical premium’
due to the increased fuel prices as a result of the Iran war. We assumed a price increase
of €645 per metric tonne fossil fuel (T&E, 2026).5 We did not account for fuel hedging, i.e.
the estimates assume that the price increases are completely reflected in costs for airlines.

It should also be noted that the demand response is not the same as carbon leakage (see
Section 1.3 for a detailed explanation of the differences between these concepts).

Table 18 summarised the case studies which can be found in Sections 3.1 to 3.7.

4 The EU ETS costs are higher because business class tickets correspond to 2-3 times more CO, emissions

compared to economy class (CE Delft, 2025¢). Airlines may also pass through cost increases more to business
class passengers, since they are less price sensitive. This we did not differentiate, since no specific cost pass-
through rates for business- and economy class are available.

T&E analysed the situation for 2025, in which there was still free allocation. Since there is no more free allocation
from 2026, the comparison is slightly different in this study.
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Table 18 — Overview of case studies

# Route Flight characteristics
Flight Hub or
duration spoke

1 Frankfurt-Singapore Long-haul

2 Amsterdam-Istanbul Medium-
haul

3 Copenhagen-Bangkok | Long-haul
via Munich (economy
class)

4 Copenhagen-Bangkok | Long-haul
(via Munich) (business
class)

5 Nice-Dubai Long-haul
6 Amsterdam-New York | Long-haul

7 Paris-Tokyo Long-haul

EU ETS scope expansion for aviation

Hub-hub

Hub-hub

Spoke-hub-
hub

Spoke-hub-
hub

spoke-spoke
Hub-hub

Hub-hub

Direct or Alternative
indirect transport
options

Direct No

Direct No
Indirect No
Indirect No

Direct No

Direct No

Direct No

May 2026

Number of airline
options

2 for a direct flight

2 for a direct flight

Numerous airlines
that offer this route
with 1 stopover

Numerous airlines
that offer this route
with 1 stopover

N/A
N/A

3 for a direct flight

Passenger characteristics

Travel
motive

Business

Business

Leisure

Business

Leisure

Leisure

Leisure

Commercial
or private

Commercial

Commercial

Commercial

Commercial

Private
Private

Commercial

Flyer
frequency

Frequent

Occasional

Occasional

Frequent

Frequent
Frequent

Frequent



3.1

Frankfurt-Singapore

The first case study is for a direct economy class commercial flight from Frankfurt to
Singapore for a frequent business traveller. The cost of the ticket without EU ETS costs is
€1,000. Airlines are expected to only pass-through 25% of the additional EU ETS costs,
as Frankfurt is a congested airport and there are two competing airlines. The ticket price
increase for passengers is 1.0%. The relative price increase for a return ticket would be
around 50% less (0.5%), assuming the arriving flight mirrors the departing one and
assuming that a return ticket is about two times the price of a one-way ticket. The price
elasticity of a frequent business traveler on this long-haul route is expected to be relatively
low at -0.16.

The resulting expected demand response for one-way tickets is -0.15% for similar
passengers on this route and about -0.08% for return tickets.

Figure 6 — Estimated effect of the EU ETS scope expansion for the Frankfurt-Singapore case
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Source: CE Delft.
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3.2

Amsterdam-Istanbul

The second case study is for a direct one-way commercial economy class flight from
Amsterdam to Istanbul for an occasional business traveller. The cost of the ticket without
EU ETS costs is € 135. Airlines are expected to pass-through 45% of the additional

EU ETS costs, as Amsterdam is a congested airport and there are flights by KLM and
Turkish airlines on this route. The ticket price increase for passengers is 3.9%.

The relative price increase for a return ticket would be around 50% less (1.9%), assuming
the arriving flight mirrors the departing one and assuming that a return ticket is about two
times the price of a one-way ticket. The price elasticity of an occasional business traveler
on this medium-haul route is expected to be relatively low at -0.54.

The resulting expected demand response for one-way tickets is -2.1% for similar
passengers on this route and about -1.1% for return tickets.

Figure 7 — Estimated effect of the EU ETS scope expansion for the Amsterdam-Istanbul case
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a return flight with double the costs).

Source: CE Delft.
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3.3

Copenhagen-Bangkok via Munich (economy)

The third case study is for an indirect one-way commercial economy class flight from
Copenhagen to Bangkok via Munich for an occasional leisure traveller. The cost of the
ticket without EU ETS costs is € 600. Airlines pass-through 70% of the additional EU ETS
costs®, since there is high competition on this route. The ticket price increase for
passengers is 4.5%. The relative price increase for a return ticket would be around 50%
less (2.2%), assuming the arriving flight mirrors the departing one and assuming that a
return ticket is about two times the price of a one-way ticket. The price elasticity of an
occasional leasure traveler on this long-haul route is expected to be relatively high at
-1.11.

The resulting expected demand response for one-way tickets is -5.0% for similar
passengers on this route and about -2.5% for return tickets.

Figure 8 — Copenhagen—Bangkok via Munich case (economy class)
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Source: CE Delft.

8 The price increase is only for the leg from Copenhagen to Bangkok, since the intra-EEA feeder leg is already

covered by the EU ETS.

EU ETS scope expansion for aviation May 2026



e Content

3.4 Copenhagen-Bangkok via Munich (business)

The third case study is for an indirect one-way business class commercial flight from
Copenhagen to Bangkok via Munich for a frequent business traveller. The cost of the
ticket without EU ETS costs is € 2,500. Airlines are expected to pass-through 70% of the
costs additional EU ETS costs.” The ticket price increase for passengers is 3.8%.

The relative price increase for a return ticket would be around 50% less (1.9%), assuming
the arriving flight mirrors the departing one and assuming that a return ticket is about two
times the price of a one-way ticket. The price elasticity of an occasional leasure traveler on
this long-haul route is expected to be relatively high at -0.16.

The resulting expected demand response for one-way tickets is -0.6% for similar
passengers on this route and about -0.3% for return tickets.

Figure 9 — Copenhagen-Bangkok via Munich case (business class)
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Source: CE Delft.

7 The price increase is only for the leg from Copenhagen to Bangkok, since the intra-EEA feeder leg is already

covered by the EU ETS.

EU ETS scope expansion for aviation May 2026



3.5 Paris-Tokyo

The fourth case study is for a direct one-way economy class commercial flight from Paris
to Tokyo for a frequent leisure traveller. The cost of the ticket without EU ETS costs is

€ 1,100. Airlines are expected to pass-through 45% of the additional EU ETS costs,

as Tokyo is a congested airport and there are flights by Air France, ANA and Japan
Airways on this route. The ticket price increase for passengers is 1.5%. The price increase
for a return ticket would be around 50% less (0.8%), assuming the arriving flight mirrors
the departing one and assuming that a return ticket is about two times the price of a one-
way ticket. The price elasticity of a frequent leasure traveler on this long-haul route is
expected to be -0,78.

The resulting expected demand response for one-way tickets is -1.2% for similar
passengers on this route and about -0.6% for return tickets.

Figure 10 — Estimated effect of the EU ETS scope expansion for the Paris-Tokyo case

Paris— Tokyo

Context

‘ﬁi_\h- Direct long-haul

g flight
& Q Frequent leisure
. traveller
N EEE— el e
CDG 509 kg CO:/pax T _._
HND _w‘ )  Medium
O competition
4+ Lz
- G- Hub-to hulb )
4¥+ commercial flight
Curren_t ticket Cost pass- Tl_cket price Elasticlty
price through increase
1
U [l Departing:
;||]\ % W /I
45% -0.78
Iran war The kerosene price increase due to the Iran
premium war !eadsto a costincreaselforthe_airline ) Expected demand
that is 9% compared to the ticket price of this response
passenger, which is 2.8 times morethan the
&/ EU ETS costs for the airline (5.6 times fora
return flight with double the costs).
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3.6 Nice-Dubai

The fifth case study is for a direct one-way private flight from Nice to Dubai. The cost of
this flight is estimated at € 35,0008. All additional EU ETS costs are assumed to be passed
through, resulting in a cost increase of about 3.2%. The price increase for a return flight
would be around 50% less (1.6%), assuming the arriving flight mirrors the departing one
and assuming that a return flight is about two times the price of a one-way flight. The price
elasticity of someone flying in a private jet is estimated to be very low at -0.06.

The resulting expected demand response for one-way tickets is -0.19% for similar
passengers on this route and about -0.10% for return tickets.

Figure 11 — Estimated effect of the EU ETS scope expansion for the Nice-Dubai case

Nice— Dubai

Context

‘#\‘-h— Direct long-haul

¢ flight
d’ ﬁ Private jet
A Bl  pessenger
NCE °~ ‘ﬂ’
PR <~
co ™ L 7( N/A
DUB A
e, NA
+¥+
Curren.t ticket Cost pass- T'_°ket RIS Elasticity
price through Increase
0 [l Departing:
100% G -0.06
Iran war The kerosene price increase due to the Iran
premium war leads to a costincrease for the airline Expected demand

that is 9% compared to the ticket price of this
passenger, which is 2.8 times morethan the

4/ EU ETS costs for the airline (5.6 times fora
return flight with double the costs).

response

Source: CE Delft.

8 Based on a price estimate to charter a private jet from Nice to Dubai from Just Fly Executive (2026).

EU ETS scope expansion for aviation May 2026



e Content

3.7

Amsterdam-New York

The sixth case study is for a direct one-way private flight from Amsterdam to New York.
The cost of this flight is estimated at €77,000°. All additional EU ETS costs are assumed to
be passed through, resulting in a cost increase of about 2.2%. The price increase for a
return ticket would be around 50% less (1.1%), assuming the arriving flight mirrors the
departing one and assuming that a return flight is about two times the price of a one-way
flight. The price elasticity of someone flying in a private jet is estimated to be very low at -

0.06.

The resulting expected demand response for one-way tickets is -0.13% for similar
passengers on this route and about -0.07% for return tickets.

Figure 12 — Estimated effect of the EU ETS scope expansion for the Amsterdam-New York case
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Based on a price estimate to charter a private jet from Amsterdam to New York with Mercury Jets (2026).



4 Conclusions

This study shows that the demand response resulting from a scope expansion of the

EU ETS for aviation is not uniform. With current EU ETS price levels, the effect on
demand is expected to be relatively small (maximum of a few % demand effect) for most
segments. Demand effects are particularly small for the following passenger and flight
segments:

Long-haul flights are relatively insensitive to price changes compared to short-
haul flights, with commercial flights more than 9 hours (long-haul) on average 41%
less elastic compared to flights less than one and a half hour (short-haul).
Business travel is relatively insensitive to price increases, with business travellers
being 54% (short-haul) to 74% (long-haul) less price sensitive compared to leisure
travellers. For example, the demand response for frequent business travellers on
the Frankfurt-Singapore route is expected to be only 0.2%, while the response for
occasional business travellers on the Amsterdam-Istanbul route is around 2.6%.
Although these elasticities relate to business travel motive rather than business
class, they can also be seen as representative for business class flights.

Private aviation is extremely insensitive to the EU ETS price, with elasticities
about 9 times lower compared to long haul commercial leisure flights (15 times
compared to short-haul). For example, a demand response of only 0,02% on the
Nice-Dubai route and 0,01% on the Amsterdam-New York route was estimated in
this study.

Frequent flyers (people who fly five times or more per year) are on average 29%
less price sensitive compared to occasional flyers when travelling for leisure and
52% less price sensitive when travelling for business. Although no specific
elasticities are available for passengers loyalty programme members, at least five
return trips per year are generally required to obtain loyalty benefits.

These elasticities can therefore be considered representative for this group,

with possibly even lower demand response for more premium loyalty classes.

Occasional leisure trips are more price sensitive, partly because leisure passengers are
not bound to a specific destination and can choose to go on holiday somewhere else.

The examples for case studies which were given above are for one-way departing trips.
For a return trip, the demand response is significantly lower since the ticket price is higher
and only the departing journey is priced by the EU ETS.

EU ETS scope expansion for aviation May 2026



The passenger segments with low demand responses are also the segments with a
disproportionate climate impact: business class tickets correspond to 2-3 times more CO>
emissions compared to economy class (CE Delft, 2025c), the 20% long haul flights
corresponds to almost 80% of CO2 emissions (NLR, 2024,), frequent flyers have a large
climate footprint due to the frequency of flights (CE Delft, 2024) and private jet passenger
emitting about 5-14 times more compared to a commercial airline passenger (Transport &
Environment, 2021). Therefore, it can be concluded that the EU ETS price increase will
have a relatively low effect on the highest emitters.

The demand response depends on the cost pass-through rate and price elasticities:

»  We found that there are significant differences between market segments on how
much airlines pass-through costs to passengers. Airlines pass-through more costs
in more competitive markets, at uncongested airports and if their flights have a
relatively low carbon-intensity compared to competitors.

*  The elasticity of passengers varies significantly between market segments,
with private aviation, business travel, frequent flyers and long-haul flights relatively

inelastic.

Price elasticities express demand only as a function of ticket price. There are many
non-price factors that together with price determine the demand response.

These non-price factors often limit the influence of price. Table 19 summarises the
influence of non-price factors on the demand response and how these non-price factors
are related to the different price elasticities between market segments. The price elasticity
factors do implicitly account for non-price effects and the non-price factors can explain
most of the differences in price elasticities between market segments. For example,
business travellers have a relatively high value of time, which is part of the explanation for

the low price elasticity.

Table 19 — Influence of main non-price factors on price elasticity of passengers

Non-price factor

Value of time

Airline loyalty

Alternative transport
options

Airport attractiveness

EU ETS scope expansion for aviation

Effect on price elasticity of
passengers

Higher value of time lowers price
elasticity.

Higher airline loyalty lowers price
elasticity.

Better substitutes increases price
elasticity, making travel demand more
price-sensitive.

Higher airport attractiveness lowers price
elasticity.

May 2026

Product characteristics that
correspond with low elasticities

Low travel time, direct flight, schedule
convenience, reliability.

Loyalty programmes, hub dominance.

Availability of alternative options by air,
rail, car or bus, relative travel time and
costs of alternatives.

Airport accessibility, reliability, familiarity,
service quality (e.g. queueing times,
communication).
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