e CONGRESS

@ IV. INTERNATIONAL CAUCASUS-CENTRAL ASIA FOREIGN TRADE AND LOGISTICS
2018
September, 7-8, Didim/AYDIN

INVESTIGATION OF RELATIONSHIP BETWEEN AIR TRANSPORT AND
ECONOMIC GROWTH

Ars. Gor. Anil LOGUN
Atatiirk Universitesi iktisadi ve Idari Bilimler Fakiiltesi
anil.logun@atauni.edu.tr

Ars. Gér. Abdullah TUZEMEN
Atatiirk Universitesi iktisadi ve Idari Bilimler Fakiiltesi
abdullah.tuzemen@atauni.edu.tr

Ars. Gor. Ebubekir KARABACAK
Atatiirk Universitesi Tktisadi ve Idari Bilimler Fakiiltesi
ebubekir.karabacak@atauni.edu.tr

Abstract

Air transport is a means of integrating countries within the world economy. At the same time, it
contributes to the tourism sector, and employment in this particular field as well. In this study, the
relationship between air transport and economic growth is examined. The number of passengers and the
amount of freight carried by countries are used as indicators of air transport; gross domestic product
values are used as indicator of economic growth. The first 20 countries with the highest number of
passengers in both international and domestic flights are included in the analysis. The US, China, The
United Kingdom, Ireland, Germany, India, Japan, Turkey, Indonesia, Brazil, Canada, Russia, Korea,
Australia, Spain, France, Thailand, Malaysia, Mexico are included and The UAE has been removed from
the list because its data hasn’t been available in the world Bank database. The data is obtained from the
World Bank database and this study covers the period of 1993-2016. Natural logarithms of all of the series
are taken. Stationary of the series is examined by different panel unit root tests. The panel causality
approach is used to determine whether there is any causal relationship among stationary variables.
According to the results, economic growth is found to be cause of both the number of passengers and the
amount of freight carried. In other words, economic growth has an impact on air transport.
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HAVAYOLU TASIMACILIGI VE EKONOMIK BUYUME ARASINDAKI
ILISKININ INCELENMESI

Ozet

Havayolu tasimacilig, tilkelerin diinya ekonomisi i¢inde biitiinlesmesini saglayan bir aragtir. Ayni
zamanda, havayolu tasimaciligi turizm sektoriine ve bu alanda ¢alisanlara istihdam saglamaktadir. Bu
¢alismada, hava yolu tasimaciligi ve ekonomik biiyiime arasindaki iliski incelenmistir. Hava yolu
tastmaciliginin gostergeleri olarak iilkelerin yolcu sayilart ile tasinan yiik miktari; ekonomik biiyiimenin
gostergesi olarak gayri safi yurtici hdasila degerleri kullaniimistir. Ulkelerin hem i¢ hem de dis ucak yolcu
sayilart kapsaminda en ¢ok yolcu tasiyan ilk 20 iilke analize dahil edilmistir. ABD, Cin, Ingiltere, Irlanda,
Almanya, Hindistan, Japonya, Tiirkiye, Endonezya, Brezilya, Kanada, Rusya, Kore, Avustralya, fspanya,
Fransa, Tayland, Malezya, Meksika iilkeleri ¢calismada yer alirken Birlesik Arap Emirlikleri’'nin verileri
Diinya Bankasi veri tabaninda mevcut olmadig icin ¢ikarilmistir. Veriler Diinya Bankast veri tabanindan
elde edilmis ve ¢alisma 1993-2016 donem araligint kapsamaktadir. Serilerin tiimiiniin dogal logaritmalar
almmugtir. Serilerin duraganliklari farkli panel birim kok testleriyle incelenmigtir. Duragan degiskenler
arasmnda herhangi bir nedensellik iliskisinin olup olmadigini tespit etmek igin panel nedensellik yaklagimi
kullamilmistir. Sonuglara gére, ekonomik biiyiimenin hem yolcu sayilarimin hem de tasinan yiik
miktarlarimin nedeni oldugu goriilmiistiir. Diger ifadeyle, ekonomik biiyiime havayolu tagimaciligi tizerinde

etkilidir.

Anahtar Kelimeler: Havayolu Tasimaciligi, Ekonomik Biiyiime, Panel Nedensellik
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1. Introduction

Air transport is one of the most important sectors in the world. Air transport makes a huge
contribution to advancement of modern society (ATAG, 2005:4). Advancement of transport and
logistics sector contributes to economic growth via its effect on production, consumption and
trade (Nguyen and Tongzon, 2010:135). Air transport is one of factors that have an effect on
advancement of economic growth. It also links fields of trade, tourism and employment within
the scope of national, local and international (www.worldbank.org). Air transport which is a
driving power for countries’ economic development offers many options to consumers in terms
of saving time and continuous connection (IATA-WATS 2017, World Air Transport Statistics).
Many firms watch advancement of air transport services in order to provide their customers with
quality services and ensure just in time production management (Button and Taylor, 2000:209).

Effect of air transport on economic activities differs from other modes of transportation
because of its features such as speed, cost and safety (Ishutkina and Hansman, 2008:2). Factors
such as increase in disposable income, increase in quality of life, decrease in air transport and
effect of globalization contribute to rapid growth of air transport (ATAG, 2005:4).

According to the studies in the literature, there is a relationship between air transport and
economic growth. But what important here is the direction of causal relationship between air
transport and economic growth. Not knowing the direction of causal relationship might cause
politicians, air transport business managers and logistics and tourism firms to have wrong
information (Hakim and Merkert, 2006:120). Better knowledge about causal relationship between
air transport and economic growth is an important helper in policy creation process within the
scope of factors that affect economic growth (Button and Yuan, 2013:338).

20 countries which carry the most passengers both domestically and internationally were
analyzed via panel data analysis in the study. Results are considered to be significant in terms of
revealing the effect of air transport sector on economic growth.

2.Literature Review

Because air transport data are not in long time intervals panel data analysis is usually
deployed in studies in which relationship between air transport and economic growth is examined.

A positive relation was found in the studies which were about the effect of air transport
on regional economic growth (Kirsi and Hannu, 2013; Profillidis and Botzoris, 2015; Van de
Vijyer, Derudder and Witlox, 2016; Hakim and Merkert, 2017). In their study which included
several regions in Europe Mukkala and Tervo (2012) reached a conclusion that air transport
played an important role especially for development of remote regions. Different cointegration
approaches and causality tests were used in the studies in which airports of Chinese cities were
analyzed territorially. Yao and Yang determined that, economic growth had a positive and
significant effect on air transport. Hu et al (2015) found that there was a relationship between
domestic air passenger and economic growth in the long run. And also, according to their study
there was a causal relationship between domestic air passenger traffic and GDP in the short term.

In some studies, relationship between air transport and economic growth in the short and
long run was researched on the basis of countries (Brida, Lanzilotta, Brindis and Rodrigez, 2014;
Brida, Bukstein and Zapata-Aguirre, 2016). Marazzo, Scherre, Fernandes (2010) examined the
relationship between air transport demand in Brazil and economic growth in period of 1966-2006.
And in their study there was a relationship between variables in the long term according to
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Johansen-Juselius approach. And also according to the Granger causality test economic growth
was a cause of air transport. In the study conducted by Mehmood, Feliceo, Shahid (2014) the
relationship between air transport’s demand and economic growth in Romania was investigated.
According to the study which included periods of 1970-2013 different approaches were deployed
to investigate a long term relationship between variables. According to results of the study, there
are both long term and short term relation between variables. When Chi and Baek (2013)
investigated the relation between economic growth and air transport they also attempted to find
out whether factors such as 9/11 terrorist attacks, Iraq War, sever acute respiratory syndrome
(SARS) and financial crisis had an effect on economic growth and air transport. By analyzing the
factors mentioned above. In this context, 9/11 terrorist attacks and sever acute respiratory
syndrome (SARS) had a negative effect on air transport both in the short term and the long term.

3. Data and Methodology

The relationship between air transport and economic growth was investigated via penal
data analysis. In this context, the number of passengers and volume of freight carried by air were
used as indicators of air transport while GDP was deployed as an indicator of economic growth
in the analysis of the study. Data that contained period of 1993-2016 were obtained from World
Bank for the study.

20 countries which carry the most passengers both domestically and internationally were
included in the analysis. The USA, China, U.K, Ireland, Germany, India, Japan, Turkey,
Indonesia, Brazil, Canada, Russia, Korea, Australia, Spain, France, Thailand, Malaysia, Mexico
were included in the study. Data belonged to The UAE (The United Arab Emirates) were removed
from the study. Because, the data from The UAE didn’t exist in data bank of World Bank.

Cross sectional dependence might have many effects on estimators. lgnoring cross
sectional dependence will affect characteristics of estimators (Hoyos and Sarafidis, 2006:2).
Cross sectional dependence can be defined as correlation among individuals (Moscone and
Tosetti, 2009:258). Peseran (2004:6) suggests a test based on pairwise correlation coefficients.
According to his suggestion;

N-1 N
f 2T )
CD = —N(N—l) Z;j;lpij (D

Here, N signifies panels’ unit dimension whereas T signifies panel’s time dimension.
While Test statistics in (1) is formed for balanced panels, test statistics for unbalanced panels as
follows;

N-1 N
0=l % 3 Jr
S InNv D\ L L P
i=! j=i+1

Panel unit root tests which could be termed as second generation tests are suggested if
correlation exists between individuals (Hurlin and Mignon, 2006:3-8).

It could be expressed that ADF root test has limited power against alternative hypotheses in finite
samples. In this test Ho signifies that individuals contain unite root and alternative hypothesis
suggests that unit are stationary (Levin, Lin and Chu, 2002:2). A more powerful panel unit root
test is suggested with LLC instead of unit root for each cross sectional data. Ho suggests that time
series of each individual contain unit root. And alternative hypothesis suggests that that time series
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of each individual is stationary (p.240). LLC draws upon extended Dickey-Fuller (ADF)
regression:

Di

Ayir = piYie—1 + Z 0iLAYit—1 + Amidme + &t 3)
L=1

Here d,,: signifies deterministic variable, p; signifies autoregressive parameter, L
signifies optimal lag length. And also m which is utilized to examine stationarity gains
respectively values of 1, 2, 3 in defining three different models (Baltagi, 2008:240).

Im, Pesaran and Shin (IPS) (2003) suggests a unit root test for dynamic heterogeneous
panels which hinge on mean of unit root tests (Im, Pesaran and Shin, 2003:53). When error terms
contain autocorrelation, this test hinges on calculation of ADF’s mean by individuals. When
Formula (3) is taken into consideration, Ho:pi=0 and alternative hypothesis could be expressed as
Formula (4) (Baltagi, 2008:242).

(pi <0, i=12,..,N;
Hl'{pi=0, i=N +1,...N &
When serial correlation doesn’t exist, IPS test yields quite good results in finite samples
(Im, Pesaran and Shin, 2003:73).

Dumitrescu and Hurlin (2012), suggests a nonlinear approach for heterogeneous panel
models on the basis of causality test which is put forward by Granger. Here, test statistics is put
forth based on Wald test statistics.

K K
k k
Yie =a; + Z Vi( Viek + Z ﬁi( Dok + Eit (5)
k=1 k=1
As in Equation (5), i=1, 2........... N number of units and t=1,........ ,in a T time

dimension panel model, Ho expresses that there isn’t a causality relationship in any cross section
unit. Alternative hypothesis of (6) shows that there is a causality relationship for at least one sub
group in the panel model. And also alternative hypothesis suggests model is heterogeneous
(Dumitrescu and Hurlin, 2012:1453).

Hy:Bi=0, i=1,..N (6)
B; =0, i=1,..N
Bi#0, i=N;+1,...N

Test statistics in Dumitrescu and Hurlin (2012) approach which is based on Wald statistics
is expressed in Equation (8).

Hy: (7)

pi
1
WN,T = Nz Wi,T (8)
=i

Here,Wy r, is Walt test which is in (6) and used to test Ho (Dumitrescu and Hurlin,
2012:1453).

4. Findings

First of all, it was investigated to find out whether series in the study had a unit correlation.
Unit correlation was conducted for each series via Pesaran (2004) CD test. Ho which suggests that
series don’t have a unit correlation was rejected. And according to Table 1.1, Howas rejected for
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all series. Second generation panel root tests were deployed to examine stationarity of series
which don’t have a unit correlation.

Table 1.1. Results of Cross Sectional Dependence Test

Variables Ifreight Ipassenger lgdp

Pesaran(2004) CD Test 26.20 (0.00)* 54.14 (0.00)* 61.28 (0.00)*

* Significant at 0.05, Probability values are in brackets

The results of panel unit root tests which include series and their first difference are shown
in Table 1.2. Im Pesaran and Shin (IPS) and also Levin, Lin and Chu (LLC) panel unit root test
were deployed to investigate stationarity of series. According to both of tests’ results, primary
differences of series are stationary at the 0.05 significance level.

Table 1.2. Results of Panel Unit Root Tests

Variables Levin, Lin and Chu(LLC) Im, Pesaran and Shin(IPS)
Ifreight 1.40 (0.92) 3.25 (0.99)

Alfreight -17.25 (0.00)* -15.81 (0.00)*

Ipassenger 0.6334 (0.7367) 2.43(0.99)

Alpassenger -13.31 (0.00)* -12.59 (0.00)*

lgdp 0.32 (0.63) 3.29 (0.99)

Algdp -11.08 (0.00)* -10.56 (0.00)*

*, Significant at 0.05, Probability values are in brackets. Ho suggests that panels contain unit root. And alternative
hypothesis states that panels are stationary. Lengths of lag in unit root tests are determined based on Akaike criterion.
A signifies first difference of series.

Causality relationship of series whose stationarity were secured by getting their primary
difference was examined via Dumitrecu and Hurlin (2012) approach. For this purpose, two
different lags were conducted to find out whether there was a causal relationship among series.
According to Dumitrecu and Hurlin (2012) heterogeneous panel causality analysis, it was

determined that GDP had an effect on air freight and number of air passenger.

Table 1.3. Results of Dumitrescu and Hurlin (2012) Heterogeneous Panel Causality Analysis

k=1

k=2

difreight-dlgdp

0.2846 (0.7759)

0.4411 (0.6592)

dlgdp-dIfreight

2.1285 (0.0333)*

1.7139 (0.0866)**

dlpassenger-digdp

1.0065 (0.3142)

0.7735 (0.4392)

dlgdp-dIpassenger

2.4160 (0.0157)*

1.7144 (0.0865)**

Probability values are in brackets. *,** express significance at 0.05 and 0.10 respectively, k signifies lag number.

5. Conclusion

The relationship between air transport and economic growth was investigated via panel
approach. In this context, GDP, number of passengers and volume of freight were used in analysis.
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Cross sectional dependence of series was examined at first in the study. Stationarity of series was
examined via LLC and IPS panel unit root tests. On the basis of Dumitrescu and Hurlin (2012)
causality approach it was determined that GDP was cause of number of air passengers and volume
of air freight. Dumitrecu and Hurlin (2012).

Study of Marazzo, Scherre and Fernandes (2010) which was conducted in Brazil have
similar findings with our study. And similarly, Chi and Baek (2013) determined in their panel
data study that economic growth had an effect on number of air freight passengers and air freight.
According to results of this study, it could be stated that economic growth plays an important role
in number of air passengers and air freight services. These results might help airway mangers to
take decision and measures about topics like planning, marketing to enhance air transport and air
freight services.
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