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Abstract

In 2016, Norway implemented an air passenger tax, the Flypassasjeravgift, as part of a national
budget agreement. This thesis evaluates the effect of the tax on the number of international departing
passengers from Oslo airport, Gardermoen. To estimate the causal effect, the synthetic control
method (SCM) is applied, constructing a synthetic Oslo based on a weighted combination of
comparable capital cities to approximate the evolution of departing passengers in the absence of the
tax. The estimate suggests an average decrease of 76,547 passengers after the introduction of the
tax, representing a 0.27% decrease. However, this estimated effect is not statistically significant, as
similar or larger placebo effects are observed. Consequently, the thesis does not provide evidence
that the Norwegian air travel tax reduced the number of international departing passengers departing

from Gardermoen.
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1. Introduction

On June 16, 1959, 35 Norwegian travelers boarded a Convair 240 at Fornebu Airport, the
predecessor of Oslo’s current airport, Gardermoen. A seven-and-a-half-hour flight awaited the
passengers on a route to Mallorca. The journey later became known as Norway’s first charter travel
adventure. At the time, a charter trip to Mallorca was reserved for the wealthiest members of society

and was far from something everyone could afford (With, 2014).

Around sixty years later, the situation is different. Air travel has evolved from being an exclusive
activity to becoming a natural part of everyday life for many people. Destinations are no longer
limited to Mallorca. Instead, within just a few hours, the whole world is accessible. Demand for air
travel has increased significantly over time, and the contrast to the first charter flight from Oslo is
substantial. In 1959, 35 passengers traveled to Mallorca (With, 2014), whereas in 2016, 7 221 064
passengers departed from Gardermoen to international destinations (Eurostat, 2026a). At the same
time, the downside of air travel has become increasingly clear. As demand for air travel has grown,
global CO, emissions from aviation have increased substantially, quadrupling from the 1960s to

2019. Making air travel one of the most carbon-intensive activities (OWID, 2024).

As a consequence of aviation’s negative climate impact, various proposals to reduce emissions from
air travel are being discussed. Since broad and environmentally friendly alternatives to conventional
air travel are still lacking (Naturskyddsforeningen, 2024), attention has shifted toward reducing
demand for air travel. Accordingly, aviation taxes have become increasingly common, designed to
reduce demand by increasing ticket prices, in line with economic theory. In 2024, an estimated USD
60.4 billion was paid worldwide in various aviation taxes, roughly twice the global airline industry's
total net profit (IATA, 2025). Brouwer et al. (2008) further show that many travelers accept higher
ticket prices intended to reduce aviation’s negative climate impact, as they are willing to pay for

the environmental impact of air travel.

At the same time, other studies suggest that aviation taxes can be effective in reducing demand for
air travel. Bernardo et al. (2024) show that European aviation taxes reduced the number of flights
among low-cost airlines by around 12% and emissions by approximately 14%. However, the effect
was weaker when the entire aviation market was included. Borbely (2019) also finds that the
German aviation tax resulted in approximately 4 million fewer passengers, corresponding to an
annual reduction of around 2%. Part of this decrease is explained by travelers choosing to depart

from airports in neighboring countries that did not impose a similar tax. In contrast, Seetaram et al.



(2014) find more limited effects of the UK aviation tax and instead point to relatively inelastic

demand for air travel, with travelers continuing to fly despite higher prices.

In 2016, Norway introduced an aviation tax, Flypassasjeravgift, as part of a national budget
agreement. The tax came into effect on June 1 and applied to all commercial flights departing from
Norwegian airports. The initial tax rate was set at NOK 80 per passenger. However, both the tax
rate and the tax structure have been revised since its introduction. In 2019, the tax rate was

differentiated depending on the destination (Stortinget, 2015).

As one of the world’s wealthiest countries (IMF, 2026), with a geographical context that differs
from that of many previous studies, Norway provides an interesting setting for studying the effects
of aviation taxation. Unlike several previously studied cases, the geographical location of Norway,
and thereby Oslo, limits opportunities to avoid the tax by traveling from neighboring countries that
do not impose similar taxes. The introduction of the aviation tax was also met with concerns
regarding its potential consequences. The director of the Norwegian employers’ organization NHO
Aviation expressed concerns that the tax could negatively affect Norwegian tourism and lead to
some airports facing the risk of closure (Stortinget, 2015). At the same time, Norway’s high-income
level may indicate that demand for air travel is relatively insensitive to price changes. This raises
the question of whether an aviation tax constitutes an effective policy instrument for reducing
demand for air travel in Norway. Against this background, the following research question is

formulated:

Has the Norwegian aviation tax reduced the number of international air travel passengers

departing from Oslo’s airport, Gardermoen?

The purpose of this thesis is to estimate the effect of the Norwegian aviation tax on the number of
departing passengers from Oslo airport, Gardermoen, to an international destination during the
period 2010-2019. More specifically, the thesis seeks to answer how the number of departing
international passengers from Gardermoen would have evolved in the absence of an aviation tax.
To answer this question, the Synthetic Control Method (SCM) is applied. The method uses several
control capital cities without an aviation tax to construct a synthetic Oslo, an estimate of how Oslo
would have developed without the aviation tax (Abadie, 2021). This makes it possible to compare
the actual Oslo with the synthetic Oslo following the introduction of the tax in 2016 to analyze the

effect of the Norwegian aviation tax on the number of departing passengers.

The analysis is restricted to departures from Gardermoen to international destinations. This

restriction is motivated by differences between domestic and international aviation markets,



including differences in competition, the role of leisure versus business travel, and the presence of
low-cost carriers. The analysis further focuses on departures from capital cities, as these are more

comparable than whole countries.

The main result suggests that the Norwegian aviation tax had an estimated negative effect of
76,547 passengers traveling to international destinations, corresponding to a 0.27% decrease.
However, after conducting additional robustness tests, the effect is not statistically significant as

one third of the placebo effects were greater than the estimated treatment effect for Oslo.

This thesis is structured as follows. Section 2 presents the background to the aviation tax and the
theoretical framework, followed by the literature review in Section 3. Section 4 describes the
panel dataset used in this thesis, while Section 5 outlines the methodology. The results are
presented in Section 6, followed by placebo and sensitivity tests in Section 7 and the analysis in

Section 8. Finally, Section 9 concludes the thesis.

2. Background

2.1  The Flypassasjeravgift

The Norwegian aviation tax, or Flypassasjeravgift, was introduced as part of the budget
agreement between the Norwegian parties Hoyre, Fremskrittspartiet, Kristelig Folkeparti, and
Venstre. The proposed tax rate was 80 Norwegian kroner (NOK) (88 with VAT) on all
commercial flights departing from Norwegian airports, and it was implemented on the first of
June 2016 (SNL, 2026). Though exemptions were granted for airline staff traveling for work,

children under the age of two, and transit or transfer passengers (Stortinget, 2015).

The tax rate of the Flypassasjeravgift has changed several times since its introduction. Between
2016 and 2018, the tax was raised by 1 NOK each year, and in 2019, the tax structure was revised
to depend on the destination. Flights within Europe were subject to a lower tax rate of 75 NOK
per passenger, while flights to destinations outside of Europe were taxed at a higher rate of 200
NOK per passenger. However, between 2020 and July 2022, the tax was temporarily repealed due
to the COVID-19 pandemic. In the following years, up to 2024, the tax was subsequently

increased; however, as of today (2026), the tax for European destinations has decreased to 61



NOK, while the tax for destinations outside of Europe has increased to 350 NOK (Stortinget,
2015).

The motives behind imposing an aviation tax have been divided. On the one hand, the tax was
expected to generate approximately one billion NOK in tax revenue for the Norwegian state,
which a member of Senterpartiet points out is a clear fiscal motive rather than purely a climate
policy. While Venstre places greater emphasis on the environmental aspect, arguing that higher

prices may reduce air travel demand, and thereby reduce emissions (Stortinget, 2015).

2.2 Theoretical framework

2.2.1 Externalities and tax

Within economic theory, it is argued that a perfectly competitive market allocates resources
efficiently, resulting in a socially optimal level of production. This assumes that the market is free
from externalities, as their presence causes market outcomes to deviate from the socially optimal
level. An externality arises when the actions of one entity impose a cost or confer a benefit on others
without being accounted for in the market mechanism. If the effect increases welfare, it is
considered a positive externality, whereas a negative externality is an adverse effect (Rosen and

Gayer, 2014).

Air travel is an example of a service that creates a negative externality in the form of carbon
emissions. Carbon emissions from air travel constitute a negative externality because the damage
they cause, such as climate change, affects individuals and society without the cost of that damage
being reflected in the transaction between airlines and consumers. Therefore, the emissions affect
third parties. The market price of air travel reflects only the private costs of providing the service,
not the external costs generated by emissions, whereas the social cost of air travel includes both the
private cost and the cost of the damage caused by emissions. When airlines make decisions, they
consider only private costs, resulting in air travel being supplied above the social optimum and
leading to excessive emissions. The private cost faced by airlines is therefore lower than the social
cost, leading to a higher number of flights and higher emissions than in the social optimum (Ekici

et al., 2022).

One solution to the problem of externalities is government intervention through taxation. This idea
was developed by the British economist A.C. Pigou during the 1930s. A Pigouvian tax means the

government taxes polluters to account for social costs not reflected in market prices. In practice,



this involves imposing a tax on each unit produced equal to the marginal damage caused by
production. This forces firms to internalize the cost of the externality in their production decisions,
resulting in the firm's private cost becoming equal to the social cost. As a result, the economy moves
toward the socially optimal level. The purpose of a Pigouvian tax is therefore to reduce the negative
externality by increasing prices and lowering demand. However, in practice, it is difficult to
determine the optimal tax rate since the true marginal damage is hard to estimate (Rosen and Gayer,
2014). Despite this, the introduction of an aviation tax, such as in Norway, may represent an attempt
to reduce the negative externality associated with air travel in the form of carbon emissions. By
increasing the price of airline tickets, such a tax may, in theory, reduce demand, lower the number

of flights, and thereby reduce emissions from air traffic.
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Figure 1: Negative externality and tax

Source: Based on Perloff (2022)

In figure 1, the unregulated market equilibrium occurs at point A, where demand intersects the
private marginal cost curve (MC,). Since firms do not account for the external cost of emissions,
output exceeds the socially optimal level. The socially optimal equilibrium occurs at point B, where
demand intersects the social marginal cost curve (MC), which equals private marginal cost plus
marginal external cost of emissions (MC,, + MC,). This results in the lower output level O* (Perloff,

2022).



A Pigouvian tax equal to the marginal damage shifts the private marginal cost upward from MC, to
MC, + t, aligning private and social costs and moving the market equilibrium from point A to B

(Perloft, 2022).

2.2.2 Tax incidence and elasticity

Tax incidence can be divided into statutory incidence and economic incidence. Statutory
incidence refers to who is legally responsible for paying the tax, while economic incidence refers
to who ultimately bears the burden of the tax. The latter depends on the elasticities of supply and
demand. The more elastic demand is, the smaller the share of the tax burden falls on consumers
and the greater the share falls on producers, all else equal. The more elastic supply is, the smaller
the share of the tax burden falls on producers and the greater the share falls on consumers, all else
equal. In simplified terms, elasticity indicates how easily market participants adjust their behavior
in response to the tax. When demand is inelastic, consumers are less responsive to price increases,

meaning that a larger share of the tax burden falls on them (Rosen and Gayer, 2014).

Regarding the Norwegian aviation tax, airlines bear the statutory tax incidence since they are legally
responsible for paying the tax. At the same time, the tax is applied to ticket prices (Stortinget, 2015),
meaning that consumers bear the economic incidence of the tax. However, depending on the market
structure, airlines may choose to either increase or decrease the ticket prices faced by consumers,
thereby absorbing part of the tax burden themselves or using the tax as an opportunity to raise prices
beyond the tax increase. Furthermore, the tax's effect on the number of flights depends on the price
elasticity of demand for air travel. The tax will have a greater impact in reducing the number of

flights if demand is highly elastic, and a smaller impact if demand is inelastic (Perlof, 2022).

3. Literature review

Several European countries, including Norway, have introduced taxes on air travel to reduce air
traffic and its climate impact. A study by Bernardo et al. (2024) examines how airline ticket taxes
in Europe affect air traffic and emissions using a difference-in-differences approach, comparing the
development of taxed flight routes with similar routes without taxes. The study finds that airline
ticket taxes reduce air traffic, with the effect being larger among low-cost airlines, where the number
of flights decreases by approximately 12 percent and emissions by around 14 percent. In contrast,
the overall effect is smaller when considering the entire market, as network airlines largely transport

transfer passengers who are often exempt from the tax. The study therefore shows that airline ticket



taxes can reduce air traffic and emissions, but that changes among low-cost airlines primarily drive

the effects.

Borbely (2019) and Stréle (2021) both apply the synthetic control method to analyze the effects of
aviation taxes in Germany and Sweden, respectively. Borbely (2019) finds that the German aviation
tax had a negative effect on passenger numbers. The effect was larger at smaller regional airports
but limited at larger airports. Overall, the tax led to an annual reduction of approximately four
million passengers, equivalent to around 2 percent of passenger numbers. The study also highlights
cross-border substitution as a driving factor behind the results, in which passengers choose to travel
from nearby airports in countries without similar taxes. Stréle (2021) finds that the Swedish aviation
tax initially reduced international passenger numbers by approximately 4 percent, increasing to
around 10 percent over time. Moreover, Strale points out that the tax's effect is also driven by
symbolic effects, as increased environmental awareness further reduces demand for air travel.
Taken together, these studies highlight how both behavioral responses and geographic context shape

the impact of aviation taxes.

From a different perspective, Gordijn and Kolkman (2011) examine the effects of the Dutch aviation
tax using a mixed-methods approach that combines quantitative passenger data with surveys,
interviews, and airport choice models. The results of the study show that the tax led to a reduction
in passenger numbers. However, approximately half of the reduction was due to cross-border
substitution, while the remainder reflects reduced travel or shifts to other modes of transport. The
results highlight that aviation taxes in geographically integrated regions may lead to relocation of

demand rather than an overall reduction in air travel.

Furthermore, Seetaram et al. (2014) analyze the effect of the British aviation tax (Air Passenger
Duty, APD) on the demand for outbound travel from the United Kingdom. The study uses an
Autoregressive Distributed Lag (ARDL) model, which allows for the analysis of both short-term
effects and long-term relationships. The results show that the tax has a negative but limited effect
on travel demand. The findings also indicate that demand for air travel is relatively inelastic with
respect to the tax, meaning that travelers largely continue to fly despite higher costs. The authors
therefore conclude that the British aviation tax has a limited capacity to reduce travel demand and,
consequently, its potential environmental impact. On the contrary, a report from the International
Air Transport Association (2007) on demand elasticities for air travel concludes that when air fares
increase, demand generally decreases, though the magnitude of the decrease varies by context. On

average, business travelers are less sensitive to price changes, whereas leisure travelers are more
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price sensitive. An explanation raised in the report is that business travelers are less flexible when
it comes to canceling or postponing their travel. In addition, broad national and pan-national fare

increases tend to generate smaller demand effects than route-specific price changes (IATA, 2007).

From a different perspective, Denstadli and Veisten (2020) examine Norwegian leisure travelers’
willingness to pay higher carbon taxes than that already included in the ticket price by using a
survey-based approach. The study finds that 35.4 percent of travelers are willing to accept higher
ticket prices of 15%, 45% or 75% of the ticket price, with the average acceptable increase of 25-30
percent among those willing. The reasons for accepting higher ticket prices are that air travel is
highly valued, that people still want to travel even when prices increase, and that people accept that
aviation should bear its environmental and climate-related costs. Similarly, Brouwer et al. (2008)
analyze air passengers’ willingness to pay for carbon offsetting through an additional climate-
related charge. Based on survey interviews conducted at Amsterdam Schiphol Airport, the study
finds that three-quarters of travelers asked were willing to pay such a fee, with an average
willingness to pay around €23 per flight. The authors further show that this willingness is largely
driven by environmental concern and a sense of responsibility, and that mandatory charges such as
taxes are perceived as more effective and fairer than voluntary compensation schemes. Taken
together, these studies suggest that many air travelers are willing to accept higher flight prices to

offset the environmental impact of air travel.

In conclusion, previous studies show mixed results regarding the effects of aviation taxes on
passenger demand. While some studies find clear reductions in passenger numbers, others report
more limited effects. The literature also highlights several factors that may influence these
outcomes, including airline type, cross-border substitution, symbolic effects, and relatively inelastic
demand for air travel. Lastly, previous literature suggests that many air travelers are willing to pay

higher fares to offset the environmental impact of air travel.

This thesis contributes to the existing literature by focusing specifically on the Norwegian aviation
tax and its effect on the number of departing passengers from Oslo airport (Gardermoen), using the
synthetic control method. Compared with other European countries, this scenario has received
relatively limited empirical attention. In doing so, this thesis contributes new insights into aviation

taxation in the Norwegian context.
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4. Data

All data are collected from Eurostat, OECD, and Our World in Data (OWID) and merged into a
final panel dataset consisting of six variables and 520 observations. Data is collected for Oslo,
along with a set of capital cities that contribute to the donor pool used to create synthetic Oslo, the
counterfactual against which Oslo will be compared. A panel dataset is a dataset that consists of
multiple variables that are observed over two or more time periods (Stock and Watson, 2020). The
panel variable is capital cities, and the time variable is quarters. The period ranges from the first

quarter of 2010 to the fourth quarter of 2019, since the tax was temporarily repealed in 2020.

Eurostat is the European Union's statistical office and provides statistics on a wide range of topics,
with a mission to provide reliable, impartial, and comparable statistics (Eurostat, n.d.). OECD is
an international organization that also produces reliable and comparable statistics on economic
and social indicators (OECD, n.d.). Lastly, Our World in Data (OWID) is a non-profit
organization dedicated to making data from reliable and widely recognized sources, such as the
United Nations, Gapminder, and UNICEF, accessible and usable (OWID, n.d.). The data collected
from OWID is the share of population living in urban areas, which is retrieved from The World

Bank Group’s metadata and processed by Our World in Data.

All data, except data for the urban population and HICP are collected on a quarterly basis. Data
for urban population is only available at an annual frequency; to address this, we use linear
interpolation to estimate unknown values within the range of two known data points. In this way,
we obtain quarterly data on urban population. Linear interpolation is suitable when one can
assume that the relationship between the variables is somewhat linear over time (EBSCO, 2023).
In our case, urban population is assumed to evolve gradually over time rather than through abrupt
fluctuation. The HICP data is collected monthly and aggregated to a quarterly frequency by
averaging within each quarter, as the index can take both positive and negative values.

Aggregating data from month to quarter still allows us to see the development over time.

The dependent variable is the number of departing passengers from Oslo Airport, Gardermoen,
with international destinations, measured as passengers carried (departure) in the Eurostat dataset
(Eurostat, 2026a). These variables capture passengers whose destination is outside Norway, and

passengers are counted once per flight (Eurostat, 2023).
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4.1  Donor pool and predictors

When deciding on the control cities, that constitutes to the so-called Donor Pool, we started with a
broader set of European capital cities and gradually excluded cities that structurally differ from
Oslo, have air travel demand that differs from Oslo's, or had an aviation tax during the studied
period. Demand that differs from that of Oslo can be air travel demand driven by high levels of
tourism. For example, in 2023, Madrid had the fourth-highest level of tourism, measured by nights
spent in tourist accommodation, which led to its exclusion (Eurostat, 2026d). Additionally, capital
cities located on islands are excluded due to their structural dependence on air transportation, such
as Nicosia. Lastly, capital cities with missing data on international departing passengers are

excluded.

This leaves us with the following control capital cities: Brussels, Prague, Copenhagen, Tallinn,

Helsinki, Budapest, Riga, Vilnius, Warsaw, Bratislava, Ljubljana, and Bern.

Our predictor variables are variables that help explain the dependent variable, departing passengers.
The predictor variables are characteristics that match Oslo with the control units to create the
counterfactual, synthetic Oslo. Due to the limited availability of city-level data across all units,
national-level predictors are used as proxies for broader structural and macroeconomic conditions
that influence travel demand in each capital city. The predictor variables are: GDP per capita

(OECD, 2024), HICP — passengers by air (Eurostat, 2026c), and urban population (OWID, 2026).

4.1.1 GDP per capita

We include GDP per capita as a proxy for economic prosperity and average income levels within a
country. The underlying mechanism is that an increase in GDP per capita, or a high level of GDP
per capita, reflects purchasing power and makes air travel relatively cheaper, thereby increasing air
traffic. Air traffic is reasonably associated with income levels; hence, we argue that GDP per capita

is expected to have a positive influence on departing air passengers.
GDP per capita is measured as PPP chain linked adjusted, meaning that it accounts for purchasing

power differences and price changes over time, making income levels more comparable across

countries and years (Pettinger, 2016; OECD, n.d.).
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4.1.2 HICP — passenger transport by air

HICP passenger transport by air is a harmonized index for consumer prices, which allows for
comparisons of inflation between countries and is an indicator of changes in the general price level
of a basket of services and goods. HICP is calculated using a harmonized approach and consists of
a set of CPIs (Eurostat, 2026b). Passenger transport by air is a subcategory to HICP and is included
as a proxy for airfare price development across countries to reflect inflation in air travel prices

(FRED, 2020).

4.1.3 Urban population

Urban population measures the share of the population residing in urban areas. The motivation
behind using urban population as a predictor is that large urban populations are likely to be
associated with increased demand for transport services, including air travel. Urban population is

therefore expected to influence the volume of departing air passengers (OWID, 2026).

4.1.4 Lagged variables

Lagged variables are simply past values of our outcome variable (international departing passengers
from Oslo). By including lags the model can capture the influence of unobserved factors, allowing
the model to indirectly account for factors that are not explicitly observed. This limits the risk of

omitting relevant and important information (McClelland and Gault, 2017).

4.2  Limitations of the data

One limitation of the data is that it does not distinguish between trips with final destinations within
and outside the EU. Instead, the analysis relies on data for the total number of trips to international
destinations. As a result, it is not possible to differentiate between the lower and higher tax rates
introduced in 2019. This is due to limitations in data availability. For the selected time period, data
that would allow such a distinction is not available, as this type of data is only available from 2013
onwards. This would imply a shorter pre-treatment period. In the synthetic control method, a longer
pre-treatment period is important in order to achieve a good pre-treatment fit (Abadie, 2021).
Against this background, the decision was made to prioritize a longer pre-treatment period at the
expense of distinguishing between the higher and lower tax rates after 2019. It should also be noted
that even if such a distinction had been possible, it would have affected only four quarters, namely

the year 2019, since the observed period extends to the fourth quarter of 2019.
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Ideally, the predictor variable data would be available on the capital-city level, not at the national
level. This would reduce the risk of measurement error and better capture -city-specific
characteristics associated with aviation demand. However, we argue that measuring the predictor
variables at the national level, as proxies for city-level variables, is sufficient to capture broader

factors that impact aviation demand in the capital cities.

As mentioned earlier, some control capital cities had missing data for international departing
passengers from their respective airports. The capital cities without sufficient data during our
observed period were Belgrade, Podgorica, Pristina, Skopje, and Tirana. Though with these cities
excluded, we can still obtain a sufficiently large donor pool for the synthetic control to work
adequately. Additionally, the cities in the donor pool, after the exclusion, are more structurally alike

to Oslo than the cities excluded due to missing data.

A further consideration concerns the use of non-seasonally adjusted passenger data. Air travel
generally exhibits seasonal variation, with peaks during the summer season and troughs during the
winter season. The potential concern arises when Oslo is matched with the donor cities. The
matching procedure is based on how well the donor cities reproduce the characteristics and outcome
trajectory of Oslo. Therefore, there is a risk that the synthetic control partly reflects similarities in
seasonal patterns rather than only similarities in the underlying development of passenger demand.
If a donor city has seasonal patterns that differ substantially from Oslo’s, it may receive a low

weight alternatively no weight even if otherwise structurally comparable.

However, appendix B2 indicates that all donor units and Oslo exhibit broadly similar seasonal
patterns, with recurring peaks and troughs. This suggests that the use of non-seasonally adjusted
data is unlikely to constitute a decisive limitation, although some differences in the magnitude of
seasonal fluctuations remain for certain cities. Nonetheless, we argue that the donor cities are

structurally similar in their seasonal dynamics by referring to appendix B2.

5. Method

The purpose of the thesis is to estimate the effect of the Norwegian aviation tax on the number of
passengers departing from Oslo’s airport, Gardermoen. More specifically, how many passengers

would have departed from Gardermoen if the aviation tax had not been implemented in Norway?
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Since this counterfactual scenario cannot be directly observed, the Synthetic Control Method (SCM)

is employed.

The synthetic control method constructs a synthetic counterfactual unit by combining untreated
units into a weighted average that approximates the treated unit prior to the intervention. In this
study, the method is used to construct a synthetic Oslo that represents how passengers' departures

from Gardermoen likely would have evolved in the absence of the aviation tax.

5.1  Why use the Synthetic Control Method?

The synthetic control method (SCM) has become increasingly commonly used in comparative case
studies. One explanation is rooted in its transparent, data-driven approach to choosing a comparison
unit. First off, the synthetic control method, compared to Mills’ method of difference, does not rely
on a perfect counterfactual comparison unit. Instead, SCM constructs a counterfactual as a weighted
combination of units from the donor pool. Abadie (2021) argues that this opens the door to more
precise quantitative inference in comparative case studies. Additionally, SCM provides a
transparent counterfactual by showing exactly which units contribute to the synthetic counterfactual
and their respective weights. These weights are chosen based on how well the donor units reproduce
the treated unit’s pre-treatment characteristics and outcome trajectory. Importantly, the construction
of the synthetic control relies solely on pre-treatment information, namely donor units and
predictors. This limits the scope for researchers to adjust the model based on post-treatment

outcomes and, therefore, reduces the risk of specification searching.

Further on, the Synthetic Control Method avoids extrapolation beyond the support of the data, as
the weights assigned to donor units are non-negative and sum to one. Abadie argues that
extrapolation can easily occur in linear regression, where the coefficient can take values both

negative and greater than one. (Abadie, 2021).

At the same time, there are limitations to the method that should be considered. First, SCM requires
balanced panel data, as constructing the counterfactual outcome requires units to be observed across
all time periods (Abadie et al., 2015). For this thesis, this implies that certain capitals were excluded
from the donor pool in order to satisfy this requirement, as discussed in the data limitations section.
Second, SCM estimates may be biased by shocks to the outcome variable that affect the treated unit
but are not captured by the control units or predictors (Abadie et al., 2015). In the context of this

thesis, this means that the estimated effect of the Norwegian aviation tax may be biased by country-
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or airport-specific shocks affecting passenger numbers at Oslo Airport. To ensure that the
conclusions are not based on biased estimates, the validity of the counterfactual outcome is

examined through robustness and sensitivity tests.

5.2  Formal derivation

The synthetic control method is based on panel data consisting of J + / units, where the treated unit
is Oslo (j = 1) and the remaining units (j = 2, ..., J + 1) from the donor pool. For each unit j and
time period ¢ = /, ..., T, an outcome Yj; is observed. Y}, represents the outcome for unitj in the donor
pool at time #, which in this thesis corresponds to the number of passengers in a given capital at
quarter 7 In addition, a set of predictors X; = (Xjy,..., X)) is observed that are relevant for
explaining variation in the outcome. The time period is divided into a pre-treatment period (t =
1,...,Ty) and a post-treatment period. Accordingly, for t < T,, no treatment occurs, while for

t > T,, the treatment is in effect (Abadie, 2021).

The objective is to estimate the counterfactual outcome for the treated unit. That is, Oslo, in the
absence of the intervention, namely, without the aviation tax. This is denoted as Y/} for t > Ty,
Since this outcome cannot be observed directly, it is approximated using a weighted combination
of the units in the donor pool. Let W = (w;,...,W,,;) be a vector of weights that satisfies the

following restrictions:

J+1
w; = 0 forallj, and ij =1 (1)
j=2
The synthetic control is then defined as:
J+1
N _

Yip = w; Yt )

j=2

The choice of weights W is made by minimizing the distance between the treated unit and the
synthetic control in terms of the predictors during the pre-treatment period. Formally, this means

selecting W* to minimize:

K , 1/2
[| X1 — XoW | = Z Un (Xm — WyXpp — o — W]+1Xh]+1)
h=1 (3)
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In this expression, X represents the characteristics of the treated unit. That is, a vector containing
the values of all predictors for Oslo. The term X, W reflects the characteristics of the synthetic
control and is a weighted combination of the same predictors for units in the donor pool. In other
words, XoW indicated how well the synthetic control replicated Oslo with respect to these variables.
The weight v, reflects the importance of each individual predictor / in the matching process. A
higher value of v, implies that the model places greater emphasis on achieving a close match for

that particular variable between Oslo and the synthetic control (Abadie, 2021).

Each possible choice of weights V;,...,V, in the matrix V" gives rise to a specific set of weights
W(V), and therefore a particular synthetic control. The choice of V is thereby crucial, as it affects
how well the synthetic control can replicate the treated unit. The matrix ¥ is chosen such that the
synthetic control achieves the best possible predictive performance for the outcome variable during
the pre-treatment period. This means that, for each possible choice of ¥, the model constructs a
synthetic control and then evaluates how well it reproduces the observed development in Oslo prior
to the intervention. The value of V that minimizes the Mean Squared Prediction Error (MSPE) is
selected. MSPE measures the average difference between the actual outcome and the synthetic
outcome during the pre-treatment period and can be expressed as the sum of the squared difference
between Oslo and the synthetic control over all periods before the intervention. Formally, this can

be written as:

2
Z(Yu - w,(NYyy — = — W]+1(V)Y}+1t)
teTy 4)

Here, Tydenotes the set of all time periods prior to the intervention (Abadie, 2021).

Once the optimal weights have been determined, the synthetic control is used to approximate the
counterfactual outcome after the intervention. The estimated treatment effect at time

t > T, that is, after the intervention, is then given by:

J+1
Ty = Vi — ZW]*Y]t (5)
j=2

and since,
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J+1

RE= D, Wil ©)
=2

the estimated treatment effect can be written as:

T = Yie — 1?1]\1,{ (7)

In summary, the method constructs a counterfactual trajectory for Oslo by weighting a set of similar
units, with weights chosen to achieve the best possible match prior to the intervention. This enables
an interpretation of the difference between the observed and synthetic outcomes following the

introduction of the aviation tax (Abadie, 2021).

5.3 Robustness and sensitivity test

5.3.1 In-time placebo test

The in-time placebo test assesses if the synthetic control accurately reproduces the outcome
variable's trajectory prior to the actual treatment. By assigning a placebo intervention in an earlier
period, this test examines whether the estimated effect remains centered on the true treatment year.
In other words, the results should not indicate an effect before the policy is implemented but only

emerge around the actual intervention (Abadie, 2021).

Additionally, it's important to ensure that there are no anticipation effects, that is, forward-looking
agents adapting their behavior in anticipation to the intervention prior to the intervention. In this
case, backdating the treatment to a period before the intervention took place, serves as a test for
anticipation effects. If there are anticipation effects, backdating the treatment would generate an
effect on the number of departing passengers, indicating that forward-looking agents adapt to the

tax prior to treatment (Abadie, 2021).

5.3.2 Leave-one-out test

The leave-one-out test builds on the principle of excluding a unit in the donor pool with a positive
weight and repeating the test with different units from the donor pool with positive weights. The

ambition is to test the robustness and evaluate how sensitive the results are to changes in unit
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weights. It helps us investigate if there’s a specific unit that drives the results, or if the results are

robust regardless of units in the donor pool (Abadie et al., 2015).

5.3.3 In-space placebo test

Just as the in-time placebo test, the in-space placebo test serves to assess how robust the model is.
However, in contrast to the in-time placebo test, the in-space placebo test assigns placebo treatment
to all units in the donor pool rather than to a specific point in time. This allows us to estimate placebo
effects for each potential unit in the donor pool. This distribution of placebo effects can be compared
to the estimated effect for the treated unit. More precisely, if the estimated treatment effect for Oslo
stands out as extreme relative to the distribution of placebo effects, it suggests that the effect is
significant rather than driven by chance. To avoid examining only visually whether Oslo stands out

relative to the placebo effects, the distribution of placebo effects can be used to calculate a p-value
(Abadie, 2021).

However, Abadie et al. (2010) declare concerns using a traditional p-value. The concern occurs
when pre-treatment characteristics among the cities in the donor pool differs from pre-treatment
characteristics of the treated unit. Abadie et al. offers an alternative test statistic to address this
challenge. The test statistic is based on the RMSPE ratio, that is the post-RMSPE divided by the
pre-RMSPE. RMSPE or Root Mean Squared Predicted Error, measures the difference between the
trajectory of the outcome variable and the synthetic control. The test statistic for

j=1{1,..,J+1}and 0 <t; < t, <T is mathematically given by equation 8 (Abadie, 2021).

" 1/2
1 SN2
Ri(t;,t,) = —E Y, — PN
j(t1,t2) P———— 1t=t1( jt = Tjt (8)

In equation 8, Yj; represents the observed outcome for unit j and time #, while 17112' represents the
outcome predicted by the synthetic control for the same unit and period. The ratio between post-
RMSPE and pre-RMSPE measures how poor or well the fit for unit is in the post-treatment period,

relative to the fit in the pre-treatment period. The ratio for unit j is given by equation 9 (Abadie,

2021).
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In equation 9 the numerator represents the post-treatment RMSPE and the denominator represents

the pre-treatment RMSPE (Abadie, 2021).

Given this, the p-value is calculated as follows in equation 10:

J+1

1
p= H—lzl+(rj - 1) (10)
j=1

In this equation, 7; represents the RMSPE ratio for unit j whereas r; represents the RMSPE ratio for
the treated unit. I, is an indicator function which returns one for nonnegative arguments and zero

otherwise, explicitly this means that I, (r] — rl) =1ifr; = r and I (r] - rl) =0ifr; < 7.

One implication of the p-value is that the precision of the statistical inference depends on the number
of units in the donor pool, J. Since the p-value is based on the rank of the treated unit relative to the
placebo units, the smallest attainable p-value is limited by the number of available donor units. For

example, achieving a p-value of 0.05 requires 19 units in the donor pool (Abadie, 2010).

6. Results

In the following section, the results of the Norwegian aviation tax effect on the number of departing
passengers with an international destination from Oslo Airport, Gardermoen, are presented. Table
1 presents descriptive statistics of the average values of the predictor variables for actual Oslo,
synthetic Oslo, and the control capitals for international passengers, calculated over the pre-
treatment period (2010Q1-2016Q1). This allows an assessment of how well the synthetic control
replicates Oslo's conditions prior to the intervention. This is followed by a graphical presentation

of the results in Figure 2 and the distribution of weights in Table 2.
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Table 1. Pre-treatment characteristics.

Variables Oslo Synthetic Oslo Average donor pool
In GDP per capita (PPP 10.9987 10.5379 10.4037
chain linked adjusted)

Harmonized consumer 1.368 0.9888 0.7613
price index (HICP) on

Passenger transport by

air (2025=100)

In Urban population 4.3844 4.2994 4.2253
Lag international 1540919 1543102 1167640
passengers (2010q3)

Lag international 1274107 1236585 837440
passengers (2013q1)

Lag international 1453498 1477703 1020979

passengers (2016q1)

Table 1 shows that Synthetic Oslo closely matches Oslo across most variables, particularly the In

urban population and the lagged variable. The largest discrepancy in percentage terms is observed

for HICP passenger transport by air, with a deviation of approximately 28 percentage points.

However, the match and overall similarity remain strong, suggesting a good pre-treatment fit.

Regarding the average donor pool and Oslo, there are larger deviations across variables, especially

in HICP and the lagged variables. This highlights the advantage of the synthetic control method

over averaging comparison units, as it constructs a weighted combination that more accurately

replicates Oslo prior to the intervention.
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Figure 2: Number of passengers departing to international destinations from Oslo and Synthetic

Oslo between 2010 January - 2019 December.

Figure 2 illustrates the development of international passengers departing from Oslo and Synthetic
Oslo over the time period. The solid line represents Oslo, while the dashed line represents Synthetic
Oslo. The vertical dashed line represents the time point of the intervention, the aviation tax in June
2016 (quarter two). The uneven pattern in the graph, with recurring peaks and troughs, is explained
by seasonal variations in travel. The number of passengers is higher during the summer months, so
the peaks on the graph represent the summer season, while the troughs correspond to the winter

months.

Prior to the intervention, Oslo and Synthetic Oslo track each other closely, suggesting a good pre-
treatment fit. This indicates that the Synthetic Control Method successfully replicates Oslo based

on the selected predictor variables.

Following the intervention, Oslo begins to deviate from Synthetic Oslo approximately one year
after the implementation of the tax. On average, Oslo diverges approximately —76,547 from
Synthetic Oslo, indicating an average treatment effect of 76,547 fewer international passengers
departing from Oslo than from Synthetic Oslo in the post-treatment period. The average treatment
effect is measured as the average gap (difference) in international passengers departing from Oslo

and synthetic Oslo in the post-treatment period. A decrease of 76,547 corresponds to a percentage
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change of approximately 0.27% fewer passengers, measured as the decrease over the total amount

of departing international passengers from Gardermoen during the post-treatment period.

However, the standard deviation is quite substantial (60 284), suggesting considerable variation in
the estimated effect over time. Though both the min and max values are negative, meaning that over
the whole post-treatment period (2016 Q2 — 2019 Q4), there is an estimated negative effect. See

Appendix Al for the table of descriptive statistics for the average treatment effect.

Though one should be cautious before drawing causal conclusions based on the average treatment

effect. Additional tests are needed to assess the model's robustness and sensitivity.

Table 2: Donor pool weights when constructing synthetic Oslo.

Capital Weight Capital Weight
Bern 0.086 Ljubljana 0
Bratislava 0 Prague 0
Brussels 0.147 Riga 0
Budapest 0 Tallinn 0.252
Copenhagen 0.185 Vilnius 0
Helsinki 0.189 Warsaw 0.141

Table 2 reports the weights assigned to capital cities in the donor pool when constructing synthetic
Oslo. The allocation of weights is a data-driven process in which each weight reflects how well
each city matches Oslo on the predictor variables prior to the intervention. The weights sum to one,
and only a subset of donor cities receives a weight, as these are the cities that best reproduce Oslo’s

pre-treatment characteristics.
In this case, Synthetic Oslo comprises Bern, Brussels, Copenhagen, Helsinki, Tallinn, and Warsaw.

The largest weight is assigned to Tallinn, and the smallest to Bern. This suggests that Tallinn plays

the most important role in replicating Oslo, given the pre-treatment characteristics.
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7. Robustness test and sensitivity analysis

7.1  In-time placebo test

The in-time-placebo test is used to assess the model's robustness. By assigning a placebo treatment
in the pre-treatment period, it is possible to evaluate whether the synthetic control method detects

an effect even in the absence of an actual intervention.

The placebo treatment is set before public and political discussions of the aviation tax began to
emerge. This is done to account for potential anticipation effects. If no divergence is detected
following the placebo intervention, this further supports the interpretation that the effect is not

driven by anticipatory behavior, strengthening the results.
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Figure 3: In-time placebo on international passengers: placebo treatment set to the third quarter

of 2013 and the third quarter of 2014.

In Figure 3, placebo treatment is backdated to T, = 2013 Q3 and Ty= 2014 Q3, while the vertical
dashed line still indicates the actual implementation of the tax in 2016. Synthetic Oslo still manages
to reproduce the trajectory of Oslo even though the pre-treatment period is trimmed down. Further

on, no divergence between Oslo and synthetic Oslo is observed around the placebo treatment dates.
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This suggests that the model does not, based on the placebo treatment, capture anticipation effects

or other omitted events that affects departing passengers from Gardermoen.

7.2  Leave-one-out test

To examine the sensitivity of the results, additional estimations are conducted in which units with
large weights in the donor pool are excluded. Therefore, Helsinki, Tallinn and Copenhagen are
excluded one at a time since they contributed the biggest weights. The purpose is to test the
robustness of the result and assess whether it is driven by individual capitals or remains consistent

regardless of the composition of the donor pool.
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Figure 5: Leave-one-out sensitivity analysis for international passengers: excluding Helsinki,

Tallinn and Copenhagen

Figure 5 presents the results of the leave-one-out analysis for international passengers, where
Helsinki, Tallinn, and Copenhagen are excluded from the donor pool one at the time. The figure
shows that a good pre-treatment fit is maintained across the exclusion of different units, indicating
that the model does not rely on a single city to achieve a close match prior to the intervention. After

the treatment, the synthetic Oslo without different donor units follow a similar pattern as the
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baseline synthetic Oslo. Only minor differences are observed. This suggests that the estimated

results are not driven by the inclusion of one specific donor unit.

7.3  In-space placebo test

In the in-space placebo test, placebo effects are estimated for all cities in the donor pool with a good
pre-treatment fit. A unit is considered to have a good pre-treatment if its pre-treatment RMSPE is
no more than 25% than that of the treated unit. This threshold excludes poorly matched units while
keeping enough units for the inference. Excluding donors with a poor fit in the in-space placebo is

suggested in both Abadie et al. (2010) and Abadie (2021).
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Figure 4: In-space-placebo test including donors with a good pre-treatment fit.

Figure 4 shows the in-space-placebo presenting the estimated effect in percentage terms, showing
the estimated treatment effect for Oslo (the black line) alongside placebo effects for the donor cities.

The vertical dashed line indicates the timing of the intervention, the second quarter of 2016.

Prior to the intervention, the estimated effect for Oslo fluctuates around zero, indicating a good pre-
treatment match between Oslo and synthetic Oslo (see Appendix B1). Following the intervention,
Oslo exhibits a modest negative deviation, suggesting a modest reduction in the outcome relative

to synthetic Oslo.
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The p-value is calculated in accordance with equation 10 and corresponds to 0.333333333.

This means that one third of the donor cities with placebo treatment exhibit as large as or larger
effects than Oslo. Conversely, Oslo exhibits a larger effect than two thirds of the donor cities with
placebo treatment. Since a substantial share of the placebo effects display a greater effect than Oslo,
the estimated effect cannot be considered statistically significant. In conclusion, the results do not
provide sufficient evidence that the effect for Oslo is distinguishable from the distribution of

placebo effects.

8. Analysis

Since this thesis examines the effect of the Norwegian aviation tax on the number of international
departing passengers rather than aviation emissions directly, the analysis primarily focuses on
possible explanations for the modest and statistically insignificant effect identified on passenger
numbers. Although the aviation tax contains elements of a Pigouvian tax through its environmental
objective, the results of this thesis are insufficient to draw conclusions about whether the tax
internalized the externality or not. Further on, emissions are arguably linked not only to demand for
air travel but also to other factors, such as the number of departing flights, aircraft efficiency, flight
distance, and the use of sustainable fuels. Meaning that a decrease in passengers would not

automatically correspond to a decrease in emissions.

The results presented in the previous section, based on the baseline estimate, indicate a modest
effect of the Norwegian aviation tax on the number of departing passengers from Oslo airport
(Gardermoen) with international destinations. The estimates suggest that the number of
international passengers departing from Oslo Airport Gardermoen decreased by an average of
76,547 passengers, corresponding to a 0.27 percent decrease in passenger numbers during the post-
treatment period compared to the synthetic control. However, the in-space placebo test shows that
the effect for Oslo is only larger than two thirds of the placebo effects and one third of the placebo
effects are greater than the estimated effect for Oslo. The p-value was calculated to approximately
0.333, meaning that the results are not statistically significant. Taken together, these findings
suggest that the small, estimated effect may be driven just as much by random variation or model
limitations as by a true effect of the aviation tax. Overall, there is therefore limited support for the
conclusion that the aviation tax has had a clear decreasing impact on the number of international

passengers.
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In the context of aviation taxes and their potential influence on demand, it is relevant to consider
the concept of demand elasticity. Previous research from the International Air Transport
Association (IATA) suggests that different categories of air travelers respond differently to price
changes. According to the report, business travelers are generally less sensitive to price changes,

whereas leisure travelers are more sensitive, hence more elastic in their demand (IATA, 2007).

Furthermore, the Norwegian aviation tax constitutes a larger share of the ticket price for lower fares
than for higher fares. For example, an aviation tax of NOK 80 added to a ticket price of NOK 350
corresponds to approximately 23 percent of the ticket price. Whereas the same tax added to a ticket
price of NOK 2 000 only corresponds to 4 percent of the total ticket price. This may imply that the
tax affects low-cost airlines and price-sensitive travelers to a greater extent than network airlines
and business travelers. Since low-cost travelers are typically considered more price elastic, a
relatively larger price increase may generate a stronger demand response. In contrast, travelers
purchasing more expensive tickets may be less affected, as the tax constitutes a relatively small
addition to the total travel cost. This reasoning is consistent with Bernado et al. (2024), who suggest
that aviation taxes have stronger demand effects among low-cost airlines. Further on, they highlight
that price-sensitive travelers who mostly fly when fares are low are more affected by an aviation

tax.

In conclusion, previous research indicates that the impact of aviation taxes varies with traveler
categories and airline types. However, the aggregate passenger data used in this thesis may mask
heterogeneous responses to aviation taxes among different factors. Since the analysis does not
distinguish between airline categories or travel purposes, potentially stronger demand response
among price-sensitive travelers may be offset by weaker response among less price-sensitive
groups. This contributes to a limitation of the study and may help explain why the estimated
aggregate effect is small and not statistically significant, since the results potentially would have

differed if a distinction had been made, in accordance with previous research.

However, based on the results of this thesis, one possible interpretation for Norway, when analyzing
aggregated data, is that its demand for air travel is overall relatively inelastic. Norway is one of the
wealthiest countries in the world, with a high standard of living (IMF, 2026). Accordingly, a tax
ranging from approximately NOK 80 to NOK 342 may be too low to reduce demand, as most
Norwegian consumers can absorb the additional cost. This is consistent with previous studies by
Seetaram et al. (2014), who show that demand for air travel is relatively inelastic in their analysis

of the British aviation tax. This implies that consumers are not highly sensitive to price increases
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and therefore continue to demand a similar quantity of air travel despite higher prices. Although
Seetaram et al.’s (2014) study does not focus on Norway or the airport of Oslo, it provides a useful
benchmark for interpreting the results. Still, the interpretation of an inelastic demand for air travel
in Norway or among travelers departing from Gardermoen, is based on the limited change in

passenger numbers rather than a formal estimate of elasticity.

Moreover, the assumption of a relatively inelastic demand for air travel among consumers traveling
from Gardermoen airport may also indicate a high willingness to pay for flights. This interpretation
is consistent with previous research on air travelers’ willingness to accept higher costs associated
with aviation's environmental impact (Denstadli and Veisten, 2020; Brouwer et al., 2008). Together,
these studies suggest that many passengers place a high value on air travel and are willing to bear
additional costs in order to continue flying. Such preferences are consistent with relatively inelastic
demand and may therefore further help explain why the Norwegian aviation tax appears to have
had a limited effect on overall demand for international air travel from Gardermoen airport.
Furthermore, the willingness to contribute financially to climate mitigation measures may have
reduced resistance to the tax itself. In this sense, the Norwegian aviation tax may have made
travelers more willing to accept higher ticket prices, as the additional cost may be perceived as
helping mitigate aviation’s environmental impact, making it easier for travelers to justify continued

air travel despite its negative climate impact.

Lastly, another possible limitation of the thesis is the relatively short post-treatment period. Strile
(2021), in his analysis of the Swedish aviation tax, finds that its effect increased over time and was
partly driven by symbolic effects, such as changes in social norms linked to increased climate
awareness. Furthermore, unlike the Swedish aviation tax, which was differentiated from its
introduction in 2018 (Skatteverket, n.d), the Norwegian aviation tax remained a uniform tax
regardless of destination until 2019. The differentiated tax rate for destinations outside Europe was
introduced only during the final part of the analysis period. As a result, the effects of the
differentiated tax rate may not be fully captured in the results of this thesis. If the Norwegian
aviation tax and its differentiation generated symbolic effects similar to those identified by Strale
(2021), these effects may also require time to influence behavior. In the Norwegian context, such
symbolic effects could have been reinforced by increasing climate awareness following the 2018
IPCC report on global warming (IPCC, 2018) and the emergence of movements such as Fridays for
Future (Fridays for Future, n.d). Since changes in social norms and travel behavior are likely to
occur gradually, such effects may not have had sufficient time to influence air travel demand before

the end of the study period. However, extending the analysis period is not feasible due to the Covid-
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19 pandemic, which substantially disrupted the aviation industry and led to the temporary repeal of

the Norwegian aviation tax.

9. Conclusion

The purpose of this thesis was to examine the effect of the Norwegian aviation tax on the number
of departing passengers from Oslo Airport, Gardermoen, with an international destination. To
address the research question: Has the Norwegian aviation tax reduced the number of international
air travel passengers departing from Oslo’s airport, Gardermoen? an estimation was conducted
using the synthetic control method. A synthetic Oslo was constructed as a weighted combination of
capital cities in the donor pool, representing a counterfactual Oslo without the introduction of the

aviation tax.

After conducting sensitivity and robustness tests, the results suggest a modest deviation of
approximately 0.27% fewer passengers departing to international destinations. However, the
average treatment effect is not statistically significant or sufficiently distinguishable from placebo
effects. Hence, this thesis does not provide robust evidence regarding how the trajectory of

international departing passengers would have evolved in the absence of the tax.

At the same time, the descriptive development of international departures from Gardermoen
indicates that departures continued to increase following the tax. This may suggest that the tax had
a limited influence on overall air travel demand. On the other hand, it may imply that one of the
tax’s objectives, to generate tax revenue, was satisfied. However, since demand was not effectively
reduced, the climate objective to reduce CO, emissions from aviation by decreasing demand was
presumably not fulfilled. Depending on which of these objectives is in focus, different policy
implications follow. If reducing aviation demand and its associated climate impact is the primary
objective, the findings of this thesis may suggest that a higher tax level could be required to induce

substantial changes in travel behavior.

Furthermore, the results of this thesis are both consistent with and divergent from previous research,
in which the effects of aviation taxes have been shown to vary. Some previous research finds that
aviation taxes have a significant effect on passenger numbers, such as Strale (2021) and Gordijn

and Kolkman (2011). At the same time, parts of Boberly (2019), Bernardo et al. (2024), and
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Seetaram et al. (2014) find more marginal effects, which is more consistent with the findings of this

thesis. Although, our results are not statistically significant.

A limitation of this thesis is that the analysis only covers the total number of departing passengers
from Gardermoen with international destinations, without distinguishing between, for example,
business and leisure travelers or low-cost and network airlines. Therefore, it cannot be ruled out
that the results would have differed if such a differentiation had been made. At the same time, the
thesis contributes to the literature by analyzing the effects of an aviation tax in a geographical and
economic context that has received relatively limited attention compared to previous research,
namely Norway and Oslo Airport Gardermoen. This is combined with the synthetic control method
to construct a counterfactual outcome, enabling a credible policy evaluation. Taken together, this

contributes to broadening the research field on aviation taxes.

Given the results and limitations of this thesis, there is scope for future research. Estimating the
price elasticity of demand for air travel from Oslo Airport could help explain the limited effect
observed in this study and provide valuable insights for policy design, since the effectiveness of
aviation taxes depends largely on consumers’ responses to price changes. Distinguishing between
low-cost and network airlines, as well as between business and leisure travelers, could further help
identify whether different types of air travel are affected differently. Finally, combining analyses of
passenger developments with aviation emissions would enable an assessment of whether the tax
had a measurable effect on emissions. Since reducing aviation’s negative climate impact was one
of the tax’s objectives, this would allow for a more comprehensive evaluation of whether the tax

achieved its climate objective.
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11. Appendix

Appendix A — descriptive statistics

Table Al. Estimated average treatment effect on international passengers departing from

Gardermoen.
Variable Observations Mean Standard deviation Min Max
Gap (effect) 14 -76547.96 60284.28 -202780.9  -898.628

Appendix B - figures
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Figure Bl: The effect (difference) between Oslo and Synthetic Oslo before and after treatment.
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International departing passengers by capital city

Quarterly data, 2010Q1-2019Q4
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Figure B2: The development of international departing passengers for all cities in the donor pool,

including Oslo. Ranging from the first quarter of 2010 to the fourth quarter of 2019.
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