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Tourism Revenues and Energy Prices:
A Dynamic Panel Analysis

Turizm Gelirleri ve Enerji Fiyatlari: Dinamik Panel
Veri Analizi

ABSTRACT

The literature rarely studies tourism revenues and crude oil prices. There are few studies that
focus on which countries, like China, Germany, Spain, France, the United Kingdom, Italy, Mexico,
Thailand, Turkey, and the United States, are the most popular destinations with tourists, many
of which are located on the European continent. In light of this perspective, this study provides
insight into the period between 2010 and 2019. The purpose of this study is therefore to examine
how crude oil prices affect tourism revenue. For the analysis, a dynamic panel data technique is
used. Two econometric models were used for the empirical part of this study. One of these mod-
els includes tourism revenues as the dependent variable, whereas the other model includes only
travel tourism revenues. According to the results, oil prices are significantly and positively associ-
ated with tourism revenues. Oil prices have a less significant effect on travel tourism revenues
than they do on total tourism revenues, which include international passenger travel, but they are
more significant if they affect only travel tourism revenues. Using the findings for tourism policy
and management, strategies can be developed to manage oil price impacts on tourism.

Jel Codes: 730, Z31

Keywords: Brent crude oil prices, dynamic panel data analysis, tourism receipts, travel-only tour-
ism receipts

6z

Turizm gelirleri ve ham petrol fiyatlari literatiirde nadiren galisiimaktadir. Cin, Almanya, ispanya,
Fransa, Birlesik Krallik, italya, Meksika, Tayland, Tirkiye ve Amerika Birlesik Devletleri gibi cogunun
turistlerin en cok tercih ettigi Ulkeler arasinda yer aldigi tlkelerin dahil edildigi bir arastirmaya
nadiren rastlanmaktadir. Avrupa kitasi, bu ¢alismada ele alindigi sekliyle. Calisma bu bulgu ile son
bulmaktadir. Bu bakis agisiyla bu ¢alisma, 2010-2019 yillari arasindaki doneme isik tutmaktadir.
Sonug olarak, ¢calismanin temel amaci, ham petrol fiyatlarinin turizm gelirleri Gzerindeki etkile-
rini incelemektir. Analizlerde dinamik panel veri teknigi kullanilmistir. Sonuglar, petrol fiyatlarinin
turizm gelirleri Gzerinde anlamli ve pozitif bir etkiye sahip oldugunu géstermektedir. Bulgularin
turizm politikasi ve yonetimi igin ¢ikarimlari vardir ve petrol fiyatlarinin turizm tzerindeki etkilerini
yonetmek icin stratejiler gelistirmek icin kullanilabilir. Bu ¢calismanin ampirik kismi iki ekonomet-
rik model kullanilarak gerceklestirilmistir. Bu iki model bagimli degisken olarak turizm gelirlerini
icerirken, diger model sadece seyahat turizmi gelirlerini icermektedir. Petrol fiyatlarinin seyahat
turizmi gelirleri Gzerindeki etkisi, uluslararasi yolcu seyahatlerini iceren toplam turizm gelirleri
Uzerindeki etkisinden daha az, ancak sadece seyahat turizmi gelirlerini etkiliyorsa daha anlamlidir.

JEL Kodlari: Z30, Z31

Anahtar Kelimeler: brent ham petrol fiyatlari, seyahat turizmi gelirleri, turizm gelirleri, dinamik
panel veri analizi

Introduction

Tourism is always affected by the macroeconomic environment. There can be direct effects, such as
fewer people traveling due to a recession, or indirect effects, such as fuel prices rising and raising travel
costs. Macroeconomic events can affect the tourism industry in either case. Macroeconomic vari-
ables have been extensively discussed in the literature in relation to tourism development. Adapting
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strategies to macroeconomic events and implementing mitiga-
tion measures is a requirement for governments and industries.
Tax breaks and government subsidies may be used in some cases
to encourage travelers. Adapting marketing strategies to differ-
ent customer segments may be necessary in other cases.

The oil price spike during and after the pandemic significantly
affected tourism revenues. Increasing transportation costs have
also affected the tourism sector. This has caused many destina-
tions to become less attractive to those looking to take a vaca-
tion or travel. As a result, many businesses have had to close or
reduce their services due to a lack of demand. Likewise, many
people have had to cancel or postpone their trips due to the finan-
cial burden. China, Germany, Spain, France, the United Kingdom,
Italy, Mexico, Thailand, Turkey, and the United States are the top
tourist destinations on the European continent, but there is very
little research that examines these locations. In this study, the
period between 2010 and 2019 is examined for these countries.
The purpose of the study was to analyze the economic and social
impacts of tourism in the top tourist destinations in Europe. The
results of the study will help guide future decisions about tourism
in the region.

Except for the United States, the countries included in the study
are largely energy-importing countries. There is concern that
Brent oil prices may increase costs in a variety of sectors, from
manufacturing to tourism in these countries. Energy prices have
a cost-increasing effect on the Turkish economy in service sec-
tors, manufacturing, tourism, and so on, according to Besel's
study (Besel, 2017). The price of Brent Crude Qil and the num-
ber of tourists arriving in the studied countries were the variables
used in the econometric part of the study. Two different models
were tested in the econometric part in which travel-only receipts
and tourism receipts were dependent variables.

Additionally, price increases in the economy result in cost
increases. The impact of these factors on income is dynamic.
Due to the fact that dynamic panel data analysis was used in the
study. Based on the possibility of internality between the vari-
ables being analyzed, the dynamic panel estimation technique
can prevent the problem from occurring. This technique can pro-
vide reliable results while eliminating the endogeneity problem.
In addition, dynamic panel estimation is a powerful tool to cap-
ture the effect of market prices on incomes over time (Akimov et
al., 2009).
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We can see in Figure 1 how global Brent crude oil prices and jet
fuel prices are moving in parallel. Most travelers prefer to travel
by airplane. Fuel is an important expense item for airlines. It is
expected that crude oil prices will be in line with aviation fuel
prices, which are the raw materials for aviation fuel. Airline com-
panies buy and store fuel in advance, so new price increases do
not reflect immediately on flight prices (Vogel, 2021). The delayed
occurrence of airline flight costs is also seen in Figure 1. In the
aforementioned study, we therefore applied dynamic panel data
analysis based on this fact. This would enable us to determine the
current effects of previous price increases.

As depicted in Figure 2, Europe’s energy consumption between
1990 and 2011 can be divided into 14 types. There is a remarkably
high energy consumption in the airline industry (between 10%
and 15%). Considering tourism at a global level requires examin-
ing it from two different perspectives. Tourism on the domestic
and international levels. Domestic tourism is generally easier to
manage, as the government has greater control over it. Inter-
national tourism, on the other hand, is more difficult to manage
due to the need to coordinate with other countries. Therefore, it
is important for governments to consider the effect of interna-
tional tourism on energy consumption when formulating poli-
cies. The majority of tourists travel from developed countries to
developing countries. Travel from European countries to other
countries accounts for more than half of all global tourism. This
leads to an increase in the demand for energy resources, which
is a major contributor to global climate change. Therefore, gov-
ernments must consider the impact of international tourism on
energy consumption and the environment when formulating
policies to ensure sustainable practices (Becken, 2011a). Conse-
quently, oil prices affect both travel destination countries and
travel source countries. US$1.86 trillion accounted for 6% of total
global trade in 2019, making global tourism one of the largest
global trade revenue generators. The Covid-19 pandemic has had
a drastic impact on this industry, with the World Tourism Orga-
nization estimating a 60-80% decrease in international tourist
arrivals in 2020. This has had a major effect on both economies
and jobs, with millions of people being affected by the downturn
in the industry (World Trade Organization, 2020). Nonetheless,
more than 6% of all refined oil production in the world goes to the
aviation industry alone (Becken, 2011a). As of 2019, commercial
airlines were consuming 95 billion gallons of fuel globally, an all-
time high. The Coronavirus pandemic, however, resulted in fuel
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Global Price of Brent Crude Oil and Producer Price Index of Jet Fuel. Source: https://fred.stlouisfed.org/series/POILBREUSDM#
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Figure 2.

Energy Consumption by Type, EU. Source: https://www.eea.europa.eu/data-and-maps/figures/term-01-transport-final-energy-1

consumption falling to 52 billion gallons in 2020, only to reach 57
billion gallons in 2021. This decrease in consumption is expected
to continue, as the aviation industry recovers slowly and more
fuel-efficient aircraft are produced. The pandemic has also forced
airlines to re-evaluate their business models, leading to more effi-
cient use of fuel.

A rise in tourism oil prices greatly narrows the operations in the
sector when viewed from the cost perspective. Oil price increases,
for example, have considerably reduced New Zealand’s tourism
industry’s value. (Becken, 2011a).

For this purpose, in the second part of the study, there is a sec-
tion on the literature review, which reviews studies that deal with
the relationship between macroeconomic variables and tourism.
Afterward, a brief explanation is provided of the data and method
to be used in the econometric analysis. The third part of the study
presents the results and interpretations of the dynamic panel
data analysis, and the fourth part evaluates and discusses these
results according to the study’s objectives.

Literature

As a general matter, the literature related to tourism discusses
both its macroeconomic role and contribution to growth, as well
as itsimpact on fluctuations in energy prices, especially oil prices.
Although tourism is important for collecting foreign currencies, it
can also negatively affect economies due to the rise in oil prices,
as it is heavily dependent on foreign currency collection. With
declining oil prices and inflationary effects, the revenue of the
tourism sector follows an increasing trend in terms of its share of
the global economy. The tourism sector has a positive effect on
the economy by generating employment opportunities, foreign
exchange, and other economic benefits. It can also contribute to
economic and social development through taxation and invest-
ment in infrastructure. However, it is important to remember
that the tourism sector is also vulnerable to external shocks such
as natural disasters and political unrest.
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As Lennox concluded in his study, the global oil supply will not
be able to meet the rapidly increasing global demand without a
significant increase in oil prices. As Lennox concluded in his study,
the global oil supply will not be able to meet the rapidly increas-
ing global demand without a significant increase in oil prices. The
two-stage general equilibrium model is used in the empirical part
of the study to measure the long-term economic effects of the
persistent decline in global oil supply. Tourism exports are dis-
proportionately affected by income and price effects, based on
the results of the study. Different segments of the inbound tour-
ist market experience different impacts. There are several impor-
tant factors that affect the farthest markets, but distance is one
of them. (Lennox, 2012).

According to this study, oil prices, exchange rates, and inflation
in Pakistan have asymmetric effects on tourism demand based
on an asymmetric cointegration model and a dynamic multiplier
model developed by Shin, Y., Yu, B., and Greenwood-Nimmo,
M. In addition to CO, emissions, institutional quality, oil prices,
exchange rate, inflation, and tourism demand, the non-linear
autoregressive distributed lag (NARDL) boundary test examined
the possibility of cointegration among these variables (Shin et
al., 2014). There is evidence that ignoring intrinsic nonlinearities
may lead to incorrect conclusions. Tourism demand is nega-
tively impacted by CO, emissions over the long term, whereas
institutional quality is positively impacted by tourism demand,
according to the predicted NARDL model. Moreover, the study’s
findings indicate a long-run asymmetric relationship between oil
prices, exchange rates, inflation, and tourism demand (Meo et
al., 2018).

Spanish tourism and indirect effects of peak oil on the economy
are explored in Logar and Van Den Bergh’s study. Different sce-
narios are created for oil and fossil fuel price increases, as well as
the inflationary effects they will have. With the help of Tourism
Satellite Accounts and extended input—output tables, these sce-
narios provide context for an input—output analysis (I/O). Three
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steps are involved in the analysis: (1) applying an 1/O price model
to predict the increase in oil and other fossil fuel prices in Spain
that will lead to a price increase in tourism services; (2) assessing
how price changes will affect tourism demand; and (3) using an
I/O demand model to estimate the impact of change in demand
on the national economy. Among the air, water, road, and rail
transport sectors, the tourism-related shares have seen the larg-
est decline in output due to declining tourism demand. Following
this are activities related to tourism agencies, rest areas, cultural
activities, and hotels. A decrease in gross domestic product (GDP)
of between 0.08% and 0.38% may lead to indirect and direct job
losses ranging between approximately 20,000 and 100, 000,
depending on the oil price scenario adopted (Logar & Van Den
Bergh, 2013).

Many empirical studies that examine oil price shocks in oil-
exporting countries do not distinguish between different types
of shocks, assuming that shocks and macroeconomic variables
are linearly related. Additionally, it is assumed that oil-exporting
countries respond homogeneously to oil price shocks. Based on
avector autoregression (VAR) model with price shocks estimated
using the Generalized Autoregressive Conditional Heteroskedas-
ticity (GARCH) method, Moshiri examines the nonlinear effects
of oil price shocks on macroeconomic performance. Two main
interest rate variables are oil price shocks and economic growth,
as well as intermediate variables such as investment, exchange
rate, and inflation rate. For the period 1970-2010, nine major oil-
exporting countries were included in the sample, six developing
countries and three developed countries. There is a difference
in the responses of oil-exporting countries to oil shocks among
all of them. Development countries that export oil suffer from
asymmetrical effects from oil shocks; lower oil prices lead to sig-
nificant income cuts and stagnation in the economy, whereas
higher oil prices and accompanying higher incomes do not lead
to sustainable economic growth; in oil-exporting developed
countries, it does not have a significant impact on economic
growth. It appears that heterogeneous responses to oil price
shocks in oil-exporting countries can also be explained by differ-
ences in their institutional quality, especially government activity
(Moshiri, 2015).

According to Hassani et al., oil price volatility impacts tourism-
related economic activities by driving up oil prices. In the analysis
itself, perspectives on time, frequency, and information theory
domains are considered. Using time domain, frequency domain,
and converging cross-maps (CCM), this document analyzes cau-
sality for the USA as well as nine European countries. In contrast
to parametric approaches, the CCM approach is non-parametric
and is therefore not constrained by assumptions. A successful
and demonstrative application of an advanced method and the
identification of important causal links between oil prices and
tourist arrivals contribute to existing research (Hassani et al,
2021).

Oil prices and tourism revenues have been studied by Hesami
et al. (2020). The study found a cointegration between oil prices
and tourism revenues. This study found that oil prices have a uni-
directional effect on tourism revenues based on a Granger cau-
sality analysis (Hesami et al., 2020).

Inbound tourism contributes to economic growth in various
countries that are dependent on tourism as an export item. The
tourism-led growth hypothesis (TLGH) contributes to this lit-
erature for various countries that are dependent on tourism as

an export item (Deng et al., 2014; Gunduz et al., 2009). Qil price
shocks, however, negatively affect economic growth for countries
that are not exporters of crude oil (Jiménez-Rodriguez & Sdnchez,
2005). Furthermore, countries’ dependency on energy cannot be
ignored as it contributes to economic growth significantly. This
has caused devastating effects on the developed economies by
using energy as a weapon of political control. (Faisal et al., 2021).
By using Computable General Equilibrium (CGE) analysis, Becken
and Lennox established an equilibrium model for tourism in light
of future expectations of higher oil prices in their study. The pur-
pose of their study is to explain tourism supply and demand in
detail. They concluded that doubling oil prices would result in a
general decrease in the balance of payments (Becken & Lennox,
2012). In his study, Becken discussed the dependence of tour-
ism on oil. During his study, the author noted that an increase in
oil prices may cause contractions in the tourism industry. Using
non-fossil fuels and the green economy in the tourism industry
as soon as possible will allow the sector to maintain its competi-
tiveness (Becken, 2008). Additionally, Becken collected research
findings regarding the relationship between tourism and oil from
the literature. The study gives special attention to New Zealand
(Becken, 2011b).

As a result of an increase in oil prices, Van Cranenburgh et al.
claim that tourism will be negatively affected in multiple aspects
by increasing the cost and changing consumer choice of desti-
nation, length of stay, and type of accommodation (Van Cranen-
burgh et al., 2014). As a result, a substantial increase in travel
costs is likely to have major consequences for the tourism indus-
try that extends beyond transportation. A previous study (Becken,
2011a), employing meta-analysis, asserts that the increase and
scarcity of oil prices are going to change tourism and social life,
leaving more remote destinations more vulnerable. Similarly, Al-
Mulali et al's study on Malesia, an oil-exporting country, shows
an asymmetric relationship (Al-Mulali, Gholipour, & Al-hajj, 2020).
However, Chatziantoniou et al., utilizing a structural VAR model,
found that oil price shocks on the demand side have no effect
on tourism on the supply side (Chatziantoniou et al., 2013). This
study investigated 19 randomly selected countries using an
NARDL model. Several of these countries are also investigated in
this study because they are the top 10 tourist destinations. Based
on the exogenous factors of each country, the existence of the
impact varies (Kisswani et al., 2020).

Hesami et al. contribute another viewpoint to the literature. For
MENA countries, which are middle-east nations whose econo-
mies are primarily dependent on oil exports, the study exam-
ined the relationship between tourism receipts and oil prices.
According to the study, rising oil prices are positively related
to tourism receipts in the region (Hesami et al., 2020). Numer-
ous studies have examined tourism and tourism-related topics
on economies by using tourist arrivals as a variable in order to
assess tourism’s impact. As an example, one of the well-known
studies about tourism’s effect on the Maltese economy exam-
ined the subject using tourist arrivals rather than tourism rev-
enues to avoid multicollinearity. (Katircioglu, 2009). Balaguer and
Cantavella-Jord4, however, used tourism revenues as a variable to
examine the same TLGH (Balaguer, 2002). Gunduz and Hatemi-j
studied Turkey’s hypothesis and faced multicollinearity problems
in their model as well (Gunduz). Overall, both variables are used
to evaluate tourism’s impact on other variables. Tourist arrivals
will be used as an independent instrumental variable for tourism
receipts in this study.
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Oil Prices and Travel Industry

Cruise ships carried 30 million passengers worldwide in 2019,
according to the International Maritime Organization. From local
coastal destinations to remote locations like Antarctica, cruises
travel virtually everywhere in the world. It is possible for cruises
to last for only a few days, but it is also possible for them to last
for weeks or even months, as they usually travel across entire
oceans or even around the world. In addition to air travel, road
travel is another way to travel. Road transport in Organisation
for Economic Co-Operation and Development (OECD) coun-
tries consumed 48.6% of total oil consumption in 2020, accord-
ing to OECD Stats (2021). Travel is one of the most oil-sensitive
industries, and on the other hand, tourism is a major consumer
of refined petroleum. Further, there are concerns about “peak
oil,” the point at which the rate at which petroleum is extracted
reaches a level that is greater than it has ever been and begins to
decline permanently.

According to Figures 3 and 4, oil accounts for the largest share
of global energy consumption. A portion of the total oil demand
is also consumed by the aviation industry, according to Figure 4.

Global energy consumption, 2000 to 2021
-0.8% trend per year from 2016 to 2021 for oil
r_L\

-0.1%l/yr
A +2.5%/yr
~

+16.0%/yr

+1. 1%/yr
+0.8%l/yr

=

Natural Nuclear Hydro Other
gas renewables

Coal  Oil

Figure 3.
Global Energy Consumption. Source: https://en.wikipedia.org/wiki/World
_energy_supply_and_consumption

While planning for future years, the tourism industry should take
into account the risk of increased costs due to rising oil prices.
Tourism customers' budgets are also impacted by higher oil
prices, resulting in inflation and shrinking their budgets, which
leads to changes in their consumption patterns. It is also pos-
sible that increasing oil prices will affect other sectors, resulting
in unemployment and uneven income distribution, which could
cause tourism to be perceived as a more luxurious service than it
really is, narrowing the target market for tourism. Despite the fact
that coal, natural gas, and renewable energy options are available,
studies have shown that these resources contribute only a small
amount of energy. (Becken, 2011a), particularly in the case of col-
lective transportation, are not efficient enough.

Methodology

Data

The purpose of this study is to examine the effect of Brent Crude
Qil Prices on tourism revenues and travel-only tourism revenues
in the ten destinations that attract the most international tour-
ists. For robust and effective results, we have selected the ten
most visited non-oil-exporting countries. A dataset covering the
period from 2010 to 2019 is used. In order to be as up-to-date as
possible, we used data set between 2010 and 2019 to examine
the most recent situation. Because of the global health prob-
lem, which started in 2020, the entire economy, particularly the
tourism industry, ceased to function. In order to avoid including
the Pandemic process, we used the years 2010-2019 as the last
data before it, since there will be insufficient information during
it. An analysis of dynamic panel data was conducted in the study.
The research will involve two dynamic panel models covering 10
countries from 2010 to 2019. Sargan, Arrellano-Bond, and Han-
sen tests are performed to determine if the results are robust.

It is based on World Bank data. Two 10-country panels will be
created for the period 2010-2019, as mentioned before. World
Tourism Organization statistics indicate that these are the 10
countries with the highest number of international tourists
(World Trade Organization, 2020)

Methodology

In our study, we used dynamic panel data analysis to eliminate
the problem of the lagged model of the dependent variable being
connected to the error term in static models. The models pro-
posed by Anderson and Hsiao (1981) use instrumental variables

- Rail & domestic waterways 1.8%

« Electricity generation 3%
Marine bunkers 3.6%
- Aviation 4.4%

« Residential/commercial/agricultural. ..

Other industry 12.6%

« Petrochemicals 16.2%

Figure 4.

- Road 48.6%

Distribution of Oil Demand by Sector (OECD, 2020). Source: https://www.statista.com/statistics/307194/top-oil-consuming-sectors-worldwide/
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at different lagged levels. We adopted their suggestion and used
two lagged levels of the independent variable as instruments to
reduce the bias from lagged dependent variable. We also used
the Arellano-Bond GMM estimator to estimate our dynamic
panel data models. In other words, even though there is a correla-
tion between the explanatory variables and the lagged variables,
there is no relationship between them and the error term. Due to
this, lagged instrumental variables can be used to estimate the
model, but they may not be as efficient as other estimators (Arel-
lano & Bond, 1991).

In the study, two econometric models were tested. Travel-only
receipts are the dependent variable in one model, while tourism
revenues are the dependent variable in the other. Travel tourism
revenues only exclude international passenger transport, which
makes it different from “travel tourism revenues only.” Tourism
revenue from international travel, which includes only expenses
incurred by international tourists in the reporting economy,
refers to the expenditures incurred by international tourists
in the reporting economy. The passenger either purchases or
receives goods and services free of charge for use or rendering on
their behalf. All prepayments made in the country of destination
must be included in these receipts A dynamic panel data analysis
is applied in the empirical part of the study, as described above.
It is anticipated that the next phases of this study will shed light
on the oil dependence of tourism passenger items and other rev-
enues, largely from services.

Table 1 lists the sources from which the data for the variables in
the study were obtained. As shown in Table 2, numerical data are
provided for the variables used in the empirical part of the study.

Functional forms of the econometric models are represented as
follows:

TR=f(OIL, ARR) (1)
TO=£(OIL, ARR) (2)

The dynamic panel data model to be investigated is demon-
strated as follows:

LNTR, = PBo +PiLNTRe; + BoLNOIL, +BsLNARR, + 1, (3)

LNTO, =g + MLnTO.; + MaLnOIL: + AsLnARR: +&; (4)

where in a period t, 7p, is the annual tourism revenue, 70, is the
annual travel only tourism revenue, oy, is Brent crude oil price,
ARR is the number of tourists arrived to the country at each
country. g, is the constant term of first model, g, g, .p, are the
elasticities of their variables respectively, ¢ is the error term of
the first model, j, is the constant term of second model, ), 3,
A, are the elasticities of their variables respectively, ,, is the
error term of the second model.

Table 1.

Data

Variable Code Unit Source Period
Tourism receipts InNTR USD  World bankdata 2010-2019
Travel-only tourism  InTO ~ USD  World bankdata 2010-2019
receipts

Tourist arrivals INARR  Unit  World bankdata 2010-2019
Crude oil price InOIL  USD  World bankdata 2010-2019

Dependent Variables:

TR.; represents the annual total tourism revenue of the country in
current USD.

TO,; represents the annual travel-only tourism revenue which is
international tourism receipts for travel items are expenditures
by international inbound visitors in the reporting economy.

Travelers buy goods and services for themselves or on their
behalf or they provide them without a quid pro quo, for use or
distribution. Any other prepayments made for goods or services
received in the destination country should also be included in
these receipts. Additionally, they may include receipts from
same-day visitors, unless they are of such significance as to war-
rant a separate classification. Carriage of travelers internationally
is excluded, since it is covered under passenger travel items. All
data are presented in current US dollars.

Empirical Results

This study examines the impact of Brent crude oil prices on tour-
ism receipts in ten most visited countries. In this analysis, the
years 2010-2019 are considered. A dynamic panel data analysis is
applied to the data. Dynamic panel analysis requires more cross-
sections (n) than years (t), so for ten countries, the maximum
number of years must be less than. This is because there must be
greater variation in cross-sectional data than in time-series data
in order to obtain accurate results. Additionally, using more than
one observation per cross-section may help to reduce the bias of
the coefficients. As such, dynamic panel data analysis is a power-
ful tool that can be used to measure the impact of different vari-
ables over time. It is also useful for capturing the effect of both
time-invariant and time-varying variables. These tests resulted in
the following results:

Dynamic panel estimation shows a positive and significant rela-
tionship between one lagged tourism receipt value and its cur-
rent value at 5%. Omri et al. found similar results. (Omri, Shahbaz,
Chaibi, & Rault, 2015). According to the current study, the num-
ber of tourist arrivals and oil prices also play an important role
in determining tourism receipts. As it is shown in Table 3, a sig-
nificant 1% increase in oil prices has a 0.079% impact on tourism
receipts. Also, tourist arrivals have a significant impact of 0.762%
at a level of significance of 5%. Thus, an increase in oil prices of
1% translates to an increase in tourism receipts of 0.762% and an
increase in tourist arrivals of 1% translates to an increase in oil
prices of 0.079%. The results of this study suggest that oil prices
and tourist arrivals are both important factors in determining the
tourism receipts. Therefore, policies should be developed to both
reduce the cost of oil and increase the number of tourists in order
to maximize the tourism receipts.

Hence, the econometric model which infers that tourism receipts
are dependent can be expressed as follows:

LnTR: =(0.348)LnTR,_ +(0.079)LnOIL; +(0.762)LnARR; + .

Modeling the travel-only receipts as dependent can be done as
follows:

LnTO; =(0.399)LNTO,; +(0.087)LnOIL; + (0.695)LnARR; + &,

In asimilar way, there is a significant positive relationship between
one lagged value of travel-only receipts and its current value at
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Table 3.
Regression Results of the Model in Which Tourism Receipts is
Dependent Variable (Intr)

Standard

Intr Coefficient Error t-value P 95% Cl

L 0.348 0153 228 .023 0.049-
0.648***

Inoil 0.079 0.027 2.95 .003 0.027-
0.432%**

Inarr 0762 0.095 8.05 0 0.576-
0.947***

Mean 24.699 SD-dependent variable 0.611

dependent

variable

Number of 80 Chi-square

observations

***p <.01; **p <.05.

1%. Travel-only receipts are affected by oil prices by 0.087% at the
significance level of 1%. As it is in Table 4, travel-only receipts are at
a significance level of 1%. In other words, when oil prices increase
by 1%, travel-only receipts increase by 0.087%, while when tour-
ist arrivals increase by 1% and travel-only receipts increase by
0.695%. The findings of this study have significant implications for
policymakers and industry leaders. They can use the findings to
make better-informed decisions about the tourism industry and
its relation to oil prices. Additionally, it can be used to improve
revenue forecasts for the tourism industry.

Hence, despite the fact that travel tourism revenues are less
affected by oil prices than total tourism revenues, including
international passenger travel, changes in oil prices are more
significant for travel tourism revenues. It is primarily the cost
of tickets purchased by travel companies that determine the
difference between total tourism revenues and travel-only
tourism revenues. A regression analysis of two models reveals
that total tourism receipts are most sensitive to changes in
crude oil prices, while other items of tourism are more sensi-
tive to changes in crude oil prices. As a result of these findings,
crude oil prices have a greater impact on total tourism facili-
ties except for passenger items, although passenger items rely
heavily on oil.

Table 4.
Regression Results of the Model in Which Travel-Only Receipts is
Dependent Variable (Into)

95%
Stan dard Confidence
Into Coefficient  Error  t-value p Interval
L 0.399 015 266 .008 0.105-
0.693***
Inoil 0.087 0.032 273 006 0.025-0.15%**
Inarr 0.695 0167 416 0 0.368-
1.023***
Mean 24.584 SD-dependent variable 0.603
dependent
variable
Number of 80 Chi-square
observations
***p <.01.

We perform an Arellano-Bond test to determine the correlation
between Yit-1 (first difference between tourism receipts and
travel-only receipts) and the idiosyncratic error term. This AR(1)
coefficient represents the persistence or memory of the process
that generated Yit. The Arellano-Bond test is used to estimate
the AR (1) coefficient and can be applied to a variety of panel-data
models. An Arellano-Bond test can be used to test the hypoth-
esis of no autocorrelation in the idiosyncratic error term. For the
Arellano-Bond test, residual matrices are calculated to test for
robustness. The null hypothesis states that the AR (1) coefficient is
equal to zero, meaning that the errors are uncorrelated. If the test
results reject the null hypothesis, then autocorrelation is pres-
ent in the idiosyncratic error term. Robust estimation requires
at least a 5% confidence interval from the AR1 test. It is recom-
mended to use AR2 results whose confidence level is greater than
5% but not greater than 30% for more robust results. Therefore,
it is important to use the AR2 test to determine the presence of
autocorrelation in the data. If the AR2 test results are within the
5-30% range, then the autocorrelation is statistically significant.

Results of Arellano-Bond Test for Tourism Receipts (tr) Model:

Arellano-Bond test for AR(1) in first differences: z=-2.00 Pr >
z=0.046

Arellano-Bond test for AR(2) in first differences: z=-1.45 Pr >
z=0.148

Results of Arellano—Bond Test for Travel Only Tourism Receipts
(to) Model:

Arellano-Bond test for AR(1) in first differences: z=-1.88 Pr >
z=0.060

Arellano-Bond test for AR(2) in first differences: z=0.04 Pr >
z=0.965

Tourism receipts are affected by their first lag values, according to
Arellano-Bond tests. According to dynamic panel results, tourism
receipts one period delayed are significant in explaining energy
consumption for both the panel and all units (countries), and the
parameter sign is expected to be positive. Tourism receipts and
travel-only tourism receipts are positively influenced by oil price
elasticity and tourist arrivals. This implies that a decrease in the
price of oil would lead to an increase in tourism receipts and that
higher tourist arrivals would also increase tourism receipts. The
findings of this research can help inform policy decisions related
to tourism and energy consumption.

Conclusion and Recommendations

The diversified structure of the tourism industry has made it a
significant contributor to economic growth in recent years. A
similar effect is observed in the tourism industry as in other sec-
tors of production. It aims to fill a gap in the literature since there
are not many studies on the topic. Policymakers and stakehold-
ers in the tourism sector will be able to use the results of this
study to make better decisions.

The majority of tourists traveling around the world come from
developed countries. As a tourist sender and a tourist attraction,
the European Union region is one of the most developed regions
in the world. This study aims to examine tourism revenues and
travel-oriented tourism revenues in relation to oil, taking into
account the region’s average foreign energy dependence. For
this purpose, we analyzed dynamic panel data using travel-only
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receipts, tourism receipts, and number of tourist arrivals data
from ten top tourism destinations, six of which are in the Euro-
pean Union region, between 2010 and 2019. Ten of the most vis-
ited tourist destinations are included in the data, such as France,
Spain, the United States, Turkey, China, Italy, Mexico, Thailand,
Germany, and the United Kingdom. Qil prices are more likely to
affect tourism receipts than travel-only receipts, although tour-
ism receipts are expected to reflect oil prices more strongly.

A number of studies in the literature support the empirical find-
ings of the study. According to Lennox (2012), oil prices have a
negative impact on tourism because they increase prices. Thus,
oil prices increase tourism prices, which negatively affects the
export-oriented tourism industry. These countries are subject
to fluctuations in energy prices, which affect a variety of indus-
tries, including tourism. As a result, these countries are vulner-
able to changes in oil prices and are affected by the volatility of
the oil market. This implies that oil prices have a direct impact
on the tourism sector in energy-importing countries. In their
study, Logar and Van Den Bergh (2013) found a price elasticity of
demand of —0.50% in the tourism sector. Therefore, an increase in
prices of 1% will increase tourism demand by 0.5%. Tourism prices
increase due to oil prices, according to the study. Policymak-
ers should take seriously this positive interaction between the
increase in energy prices and the increase in travel costs. Invest-
ments should be made in alternative and renewable energies,
taxes should be imposed on air travel, which costs even more, and
public transport should be improved. As well as these, eco-tour-
ism investments should also be considered. These investments
should be made in a way that would not burden the general public
but would rather be subsidized by the government to ensure their
sustainability. Furthermore, the environmental impact of these
initiatives should also be taken into account.

With the world’s transition to green energy in sight, if oil runs out
in a not-too-distant future, it would be the right step for econ-
omies to have already made their transitions to green energy.
Currently, it is imperative that the tourism sector, whose com-
mitment and sensitivity to oil have been redefined in literature
as well as in this study, is flexible enough to make the transition
to green energy. This topic is rarely discussed in the literature. In
orderto make tourism more sustainable, we need to begin study-
ing the use of green energy now. In the near future, there may
be more empirical or theoretical studies on this topic. Conse-
quently, tourism will be more competitive in the future as a result
of this step.

A very wise move would be to invest as soon as possible in infra-
structure to use fossil-free fuels, especially in international airline
transportation. As a result of this study, policy makers should pay
close attention to its results, since many of these countries have
the highest tourist traffic and import the largest amounts of oil.
Tourist revenue is a major source of income for these countries,
and by understanding the impact of oil prices on tourism, policy
makers can make betterdecisions regarding theireconomic strat-
egies. Furthermore, understanding the relationship between oil
prices and tourism can help countries plan their energy and tour-
ism policies to ensure a more stable and prosperous economy.
A policy consequence of the study may be: First, tourism inves-
tors should plan their business by accounting for oil price fluc-
tuations, with the understanding that these changes will affect
tourism prices. Second, governments should consider oil prices
when setting tourism policies, such as taxation and subsidies, to
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ensure the sustainability of their tourism industry. Finally, coun-
tries should invest in alternative energy sources to reduce their
dependence on oil and ensure their economies are more resilient
against oil price shocks. Politicians pay attention to movements
in oil prices. To measure risks, the oil market fluctuations must be
followed, in order to determine the risks. Various factors are con-
sidered when assessing oil sensitivity, such as national income,
local reserves, input costs, and alternative energy sources. It is
therefore possible to investigate the relationship between the
tourism sector and macroeconomic variables during and after
the pandemic in future studies. Economic growth can also be
discussed during this period. Finally, this would provide an insight
into the role of the tourism sector in the overall economic recov-
ery. It could also help to identify strategies and policies to support
the sector in order to ensure its sustainability. Additionally, the
impact of the pandemic on the tourism sector could be evaluated
in order to better understand the long-term implications.
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Genisletilmis Ozet

Makroekonomik olaylar her zaman Turizm sektoriint dogrudan etkilemistir. Ekonomik durgunluk nedeniyle daha az seyahat eden insan-
lar veya yakit fiyatlarinin artmasi ile artan seyahat masraflari buna érnektir. Makroekonomik olaylarin Turizm setdriine olan etkisi litera-
tlrde sikga tartisilan aragtirma konularindan biridir. Ote yandan, Turizm gelirleri ve ham petrol fiyatlari literatiirde nadiren ¢alisiimaktadir.
Turizm, déviz toplama agisindan dnemli olmakla birlikte, petrol fiyatlarindaki artis nedeniyle ekonomileri de olumsuz etkileyebilmektedir
clinkd, biiyiik dlglide déviz tahsilatina bagimlidir. Ornegin, kiiresel ekonomide diisen petrol fiyatlari Turizm sektoriini olumlu etkiler ve
istihdam olanaklari yaratir. Ayrica, vergilendirme ve yatirimlar da ekonomik ve sosyal kalkinmayi destekler. Burada hatirlanmasi gere-
ken 6nemli unsur Turizmin de en az diger sektorler kadar dogal afetler ve siyasi huzursuzluk gibi dig soklara karsi hassas olusudur. Cin,
Almanya, ispanya, Fransa, Birlesik Krallik, italya, Meksika, Tayland, Tiirkiye ve Amerika Birlesik Devletleri gibi turistlerin en cok tercih ettigi
Ulkeler arasinda yer aldigi Ulkelerin dahil edildigi bir arastirmaya nadiren rastlanmaktadir. Bu bakis agisiyla bu ¢alisma, 2010-2019 yillan
arasindaki doneme sk tutmaktadir. Dolayisiyla, galismanin temel amaci, ham petrol fiyatlarinin turizm gelirleri Gzerindeki etkile-rini
incelemektir. Calismanin uygulama kisminda turizm gelirleri ve sadece seyahat amagch turizm gelirlerinin bagimh degiskenler olarak
kullanildigi iki ana model analiz edilmistir. Calismada saglam ve etkili sonuclar elde edebilmek amaciyla en ¢ok turist geken Ulkelerden
on tanesi ele alinmistir. Bunlar agirlkh olarak petrol ihrag etmeyen Ulkeler arasindan secilmistir. Veri seti 2010- ve 2019 yillari arasini
kapsar. Daha gtincel bir ¢alisma olabilmesi icin alinabilecek en yakin zaman dilimi olarak bu yillar kullaniimistir. 2020 yilinda baslayan
kirsel saglik sorunu tim ekonomileri ve elbette en basta turizm sektoriind etkilemistir. Bu slireci galismaya dahil etmemek igin veriler
2019 yiliile sinirlandiriimistir.

Galismanin uygulama kisminda dinamik panel veri teknigi kullaniimistir. Dinamik panel analizinde, yillardan (t) daha fazla kesit (n) gerek-
tirir, yani on Ulkenin ele alindidi bu ¢alismada, maksimum yil sayisi ondan az olmalidir. Bunun nedeni, yatay kesit verilerinde daha fazla
varyasyon olmasi gerektigidir. Dogru sonuglar elde etmek igin yatay kesit sayisinin zaman serisi verilerinden daha fazla olmasi geregi
bundandir. Bunlara ek olarak, kesit basina birden fazla gozlem kullanmak, katsayilarin yanliligini azaltmaya yardimci olur. Bu nedenle,
dinamik panel veri analizi, zaman iginde farkli degiskenlerin etkisini dlgmek icin kullanilabilecek glcli bir aragtir. Ayni zamanda, hem
zamanla dedismeyen hem de zamanla dedisen degiskenlerin etkisini yakalamak igin de yararlidir. Sonuglar, petrol fiyatlarinin turizm
gelirleri Gzerinde anlamli ve pozitif bir etkiye sahip oldugunu gostermektedir. Bulgularin turizm politikasi ve yonetimi igin gikarimlari
vardir ve petrol fiyatlarinin turizm Gzerindeki etkilerini ydnetmek igin stratejiler gelistirmek icin kullanilabilir. Petrol fiyatlarinin seyahat
turizmi gelirleri Gzerindeki etkisi, uluslararasi yolcu seyahatlerini iceren toplam turizm gelirleri Gzerindeki etkisinden daha az, ancak
sadece seyahat turizmi gelirlerini etkiliyorsa daha anlamlidir.
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