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Abstract

Air transport system has always been involved in all aspects of life because of its high potential in
transporting passengers and goods. In this research we surveys the effectswafriedoles on demand

of domestic air transport, and for gathering required information from passengers, a questionnaire was
designed including 20 effective parameters on air transport demand with questions These parameters
were investigated basedontherp or t ance using fAFactor Anal ysi so ¢
fiprice paid by passengerso, Oservices offered b
i mpact on air transport de nGructral Equatioi ondoer | diasitghda n 2
been used for checking the AFactor Analysiso re:
of factor analysis. Furthermore, the result of factor analysis has showed that the most important
parameter has b e e thefactodoad of ®@3sirt all tasestudees. Besukts sholw that

both groups with factor | oad of more than 0.5 in
as the important and effective factor with the influence value of more than 20%.
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1. Introduction

Increaed development of technology in new
era has made human society needy for
equipment through time and costaving
Meanwhile requirement of fast vehicles which
delivers passengers to their destination at
shortest time is felt more day by day. Among
all transpet systems including road transport,
rail transport, and marine transport etc. air
transport system performs a special place in
transport of a country due to high speed of
movement, decreasing journey time because of
coping with lows and heights and movihigh
volume of passengers on one journey. One of
the contemporary concerns of politicians is to
increase rate of income and consequently
increasing rate of car ownership and
consequently increasing journeys with private
transport [Bass, Donoso, Muniza@®11].

An air transport system may offer services to
many environs cities. Enabling high number of
flight and delivering passengers helps air
transport system to exhibit its high level of
communication to all. Enough volume of
passenger demand plays tlderof heart and
spinal column of a network. Thus, knowing this
point that an origirdestination travel network
has got how much demand is essential because
of preventing high operation cogSafarzadeh
and Naseralavi, 2009 & Goedeking, 2010].
Among signficant factors in increasing or
decreasing these demands, the factors like level
of services, economic costs and delays in travel
can be mentioned.Disruptions in travel time
cause disturbing stuff duties and users of this
system; in a way that with incréag
disruptions, we can see a decrease in passenger
demand ratgSherry, 2015]

This article intends to recognize effective
factors in attraction or repulse of different
social classes of air transport system passengers
with investigating effective facteron travel

variations including:
air transport systemo
(business, recreational, emigration etc.),
Airequired distance fro
use air transport syst

method of air trasport system.

2. Literature Review

A need to anticipate number of passengers is
very important to help sheterm and longerm
management decision making. Letggm
anticipation of demand is helpful for planning
infrastructures of airport industry and air
navigation services and also designing and
ordering new fleet.

Furthermore, being able to anticipate short
term fluctuations in demand process allows
development of strategies to deal with demand
instability in air transport and also the
occurrence of fljht delays [Scarpel, 2014].
Economic theories show that the economic
growth of a transport system is related to
different factors such as rate of demand in order
to carry out job affairs, recreation and tourism
affected by family and style of living [Bieget

al. 2007].

Xiao et al. carried out some researches about
approaches of increasing demands which
showed in order to maximize airport capacities
and suitable construction of infrastructures,
improvement of accommodations and
passenger s 0 ichpomaatXdoeta r e
al.2013].

Barnhart et al. has carried out a research about
management of air transport demand and
improving the capacity. He has proceeded to
describe a number of functions to improve
effective factors in order to increase demand
capady [Barnhart and Fearing, 2012]. Yang
and Fu carried out a research about comparison
of big airlines and small airlines in the field of
demand reduction. Yang stated in his research
that smaller airlines due to easier supervision
and better welfare and traport services have
more demands in comparison with big airlines
[Yang and Fu, 2015].

Lieshout et al. carried out a research about
liberalization of the intra market by government
based on intensity of competition among airline

ver

Gompamése It cap be attaimd rton lewcast wi t h

busing$d nyogek(a model thaj we ean maky the
maximum profit out of minimum cost)

phieghoui, d/alighetti, cRedbredis Burghauwti o n

t C

20dt). Kapsedh chriied aut & resedrgh alyoute n t

analyzing demands for air travels in Sweden.
The results showed that creational air
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passengers show more sensitivity than business
travel passengef&opsch, 2012].

Rolim carried out a research in Sao Paulo
international airport and through a linear
regression; they surveyed effects of transferring
airports from public seot to private sector on

air passenger demands. The results have proven
that privatization results in making the air
journeys expenses reasonable and consequently
increases demands up to a maximum value
[Rolim, Bettini, Oliveira ,2016].

Scotti and Dresneagarried out a research about
assessment of increasing baggage fee on air
passenger demands. Results proved that
increasing baggage fee as much as 1 $ results in
losing 0.7% of passengers and a -do#ar-
increase in fares results in more reduction of
profit up to about 8x [Scotti and Dresner, 2015].
Lupo carried out a research for assessing of
service quality of air transport system in one of
the international airports of Cecil. Results
proved that several effective parameters of
service factor play the rirarole in increasing
demands [Lupo, 2014].

Liu carried out a research about increasing
efficiency of air transport systems in Pekan and
Shanghai Airports and proved that increasing
guality of airport services has a positive effect
on increasing the amounf demand attraction
that leads to improve by economic efficiency of
airports [Liu, 2016]. Beria and Laurincarried

out some researches in Milan, Italia about the
effect of holidays and important events on
variations of air transport. The results showed
that some events has had a significant impact on
increasing amount of passengers; in a way that
in some cases has caused g2fcent increase

in this amountBeria and Laurino, 2016].

In 2015, Jani carried out a research about
effects of delays or cancellation of flights. The
results proved that cancellation or delays of
flights leads to extra expenses for passengers
and as a result reduction of air transport

passenger demand3ahic, ®15]. Most of the
studies in the field of transportation emphasize
on specific technical items. In studies about
ground transportation safety problems are more
concerned, or in air transportation the focus is
mostly on planning and management problems
[SafarzaedetandNaseralavi, 2009]. As it was
shown i n t his part,
comments and the trip
noticed. Thus, in this study the effects of
passenger 6s features
transportation demand are studidithis topic
has been important in developing countries in
recent years because of the slow growth rate of
number of domestic flight passengers.

pa
0s

3. ResearchM ethodology

Factor Analysis is a very useful technique of
linear algebra used for Dimensional reduat

of calculations. Furthermore, it is used for
compacting data and limiting data set with high
dimensions. This method tries to convert main
variables to smaller groups of derivatives which
have a strong linear relationship. Using several
methods of angking data such as main
variable analysis and factor analysis not only
can identify some viewpoints about existing
patterns in data, but also may present different
results in comparison with previous imagery
[Anand, 2014], to prove the correctness of
extracted results from Factor Analysis, the final
model has been designed with structural
equation modeling. In the research ahead, at
first step, important factors on the amount of air
transport demands have been specified with the
aid of questionnaire metho&or determining
the important factors by surveying different
references, more than 20 factors were
determined that fifteen of them were briefly
introduced in table 1.

Table.1 the fifteen factors obtained from Literature Review

Row Factors
1 Safety during the flight
2 Additional costs

Reference

[Bieger, Wittmer, Laesser. 2006]

[Rolim, Bettini, Oliveira ,2016]
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3 Harmonizing departure time and reaching to destination [Lieshout, Malighetti, Redond2015]
4 Having better flying services [Lupo, 2014]

5 Departure time of airlines [Lupo, 2014]

6 Time of flight or distance from origin to destination [Yang, Fu, 2015]

7 Cancellation of flight [Barnhar, Fearing,2012]

8 Low travel costs [Beria, Laurino, 2016].

9 Having better ground services [Yang and Fu, 2015]

10 Importance of using air transport system [Barnhart, Fearing, 2012]
11 Using charter tickets [Rolim, Bettini, Oliveira ,2016]
12 Personnel good greeting [Kopsch, 2012].

13 Having no delay [Janic, 2015]

14 Low ticket cost [Beria,Laurino, 2016]

15 Suitability of cargo transport and commute [Liu, 2015]

At first, a questionnaire which had been already
Twenty parameters have been identified as designed was distributed among 25 people and
effective parameters on air transport demands after filling questionnaires, data was analyzed
with investigating literature and interviewing by SPSS. In this software, the asked factors

with professors and experts. Based on the wer e i ntroduced with qgn (r
identified factors, a questionnaire was designed
and was distributed in limitedumber among and the importance of dors with

the target statistical societies. Stability of In(n=1,2,3,4,5). Finally, Cronbach alpha
guestionnaire is calculated based on coefficient was obtained 0.844 for 20 effective
Cronbachoés al pha c¢oef fparametens on aimtrarsgort dSnrfaBdSvhich falts
investigate the content validity  of within the acceptable range.
guestionnaire, it w a s In thiserésearch, eodsideting CochrarpFermtlas 6
opinions. Structural validity of qe&onnaire [Israel, 2013], required number afases to
was also proved with Factor Analysis Method  survey in four cities is 344 people that are
with SPSS. In next step, the number of needed divided between four cities in proportion of
guestionnaires was determined based on the daily air transport of each city. Reason of
size of statistical societies by using Cochran choosing airports of these cities for sampling is
Formula and the questionnaire were distributed to cover the cities with different conditions
among statisticakocieties. Then, data were properties in th country. We can consider
studied with Exploratory Factor Analysis Gachsaran as an economic zone of oil and
method to find out effective factors on air refinery due to being oil field, Shiraz as a case
transport demand based on different travel of metropolis, Yazd as a historical case and
variables. Extracted factors are presented in Yasuj as a developing cityDemographic
following tables completely. In this research,  statistics and the quota of each city from all
Exploraory Factor Analysis method has been  distributed questionnaires are presented in
accomplished by SPSS. In the following, the  figure.l.

final model has been designed with structural

equation modeling (SEM) and using AMOS

software.

International Journal of Transportation Engineering, 288
Vol.6/ No.3/ (23) Winter 2019



Mojtaba Moradi, Mohammad Mehdi Khabiri, Mohammad Saber Fallah Nezhad

1000000 gsgazz 226978

6447

10000 3470

270

100 64

1
The a%nual voﬁjme of gassenge%

Figure.1 demographic of passengers and
statistical society of study

In order to investigating validity of
guestionnaire in this research, SPSS software
has been used to perform Factor Analysis
method. At first, to check whether the number
of selected case volume is enough for Factor
Analysis, KaiseiMeyer-Olkin Test (KMO)has
been carried out. Also, to determine this point
that correlation of proposed questions in
statistical society is not zero, Bartlett Test has
been used. The results of KMO and Bartlett
tests are 0.744 for 20 questions of questionnaire
about effectivedctors on air transport demand
which is a very suitable value and shows that
Factor Analysis method can be used for these

component s. I n the
test o, a significant
been obtained which represents suitdibtimg

of extracted Likert scale items from effective
factors on air transport demand for considered
questiongAnand, 2014].

4. Analysis and discussion

4.1 Factor Analysis

After ensuringhat Factor Analysis method can
be used to extract Likert scale items of effective
factors on air transport demand, Factor
Analysis method has been used with the aid of
SPSS to recognize effective factors on air
transport demand.

For this purpose, 20 efféve parameters on air
transport demand have been considered as
obvious variable and air transport demand is
considered as hidden variable. In order to
recognize the most important effective
parameters on air transport demand, located
parameters in therBt identified factor obtained
by Factor Analysis has been brought in the
section AResul ts

Table 2. The most important obtained parameters from Factor Analysis
(Effective factors on air transport demand based on humber of trips)

components Number of
components
2 times
or3
times a
month
Importance of using air q9
transport system
Safety during the flight qlo0
Harmonizing departure time g1l
and reaching to destination
Having no delay gl2
components Number of
components

2 times
or3
times a
month

Once a
month

Once a
month

Identified parameters of first effective factor on air transport demand based on

number of trips

Every 4 Every 6 Once a I'tds
months months year or do first time
not travel
at all

Identified parameters of first effective factor on air transport demand based on

number of trips

Every 4 Every 6 Once a I'tods
months months year or do first time
not travel
at all
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Departure time of airlines g13
Time of flight ordistance gl4
from origin to destination
Cancellation of flight gl5
Low travel costs 016 0.927 0.949 0.831 0.836
Low ticket cost ql7 0.905 0.905 0.854 0.898
Additional costs gl8 0.843 0.750 0.733 0.671
Releasing rate of flight ql9 0.866 0.819 0.872 0.803
tickets
Using charter tickets g20 0.799 0.700 0.783 0.594
Personnel good greeting g21
Having better flying services 022 0.831 0.807
Having be;ter ground 023 0.909 0.716
services
Existing VIP and CIP 024

services in airport area

Suitability of cargo transport 925 0.768 0.774
and commute

Existing services and 026 0.853 0.848
appropriate accommodation
in airport area

Possibility of ticket online g27
shopping
Satisfaction othoosing this 028
system
Influence (percentage) 31.520 20.955 24911 21.290 18.957 26.798

As it is clear in table.2, the most important  effect of services on attracting passengers and
effective parameters on air transport demand Scotti's researches about the effect of cost for
based on the number of trips are serviceairof passengers on attractitigem to air transport
transport system and paid expenses by system Ecotti and Dresner, 2015&Liu, 2016].
passengers of air transporThese results

correlates with the Liu's researches about the

Table.3 the most important obtained parameters from Factor Analysis
(Effective factors on air transport demand based on type of trip)

components Number Identified parameters of the first effective factor on air transport demand based
of on type of trip
componen
ts business Recreation Education Emigration other
and and training and
pilgrimage inhabitanc
y
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Importance of using air transpor g9 0.811
system
Safety during the flight qlo0

Harmonizing departure time and gqll
reaching to destination

Having no delay gl2
Departure time of airlines q13
Time of flight or distance from gl4

origin to destination

Cancellation oflight gl5 0.703
Low travel costs gl6 0.908
Low ticket cost ql7 0.916
Additional costs gl8 0.878 0.747
Releasing rate of flight tickets g19 0.808 0.511
Using charter tickets g20 0.702 0.793
Personnel good greeting g21 0.634
Having better flying services 022 0.868 0.698 0.794
Having better ground services 023 0.816 0.835 0.816
Existing VII_3 and CIP services in 024 0.709
airport area
Suitability of cargo transport and 925 0.790 0.838 0.783
commute
Existing services and 026 0.827 0.828 0.800

appropriate accommodation in
airport area

Possibility of ticket online g27 0.647
shopping
Satisfaction of choosing this 028
system
Influence (percentage) 22.835 21.972 20.423 24.628 27.527
According to the results of table.3, parameters pur poses of tripo is

of the first effective factor on air transport parameters fiserviceso,
demand based on type of trip are service These results ceelates with Lupo's researches
delivery and also imposed costs on passengers. about the effect of services on attracting
However, for the passengers who have the passengers and Rolim's researches about the
intention of emigrationandinbai t ancy, feffettiofgcbhst on attracting passengers to air
cancell ati ono pa+emtedet e transportiandhalso Janics researches about the
parameter has been selected as the effective effect of time on demand changings [Rokn
par ameter. Further mor ea.2016 &lapo, 2Pt&iJamio, 201®jot her
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Table 4. The most important parameters from Factor Analysis
(Effective factors on air transport demand based on travel distance)

Components Number of Identified parameters of thefirst effective factor on air
components transport demand based on travel distance
Less than Between Between 500 More than
300 KM 300 KM KM and 1000 1000 KM
and 500 KM
KM
Importance of using air transpor a9
system

Safety during the flight q10
Harmonizing departure time and g1l

reaching to destination

Having no delay 12
Departure time of airlines gl3
Time of flight or distance from q14

origin to destination

Cancellation of flight q15

Low travel costs ql6 0.887 0.888
Low ticket cost ql7 0.872 0.839
Additional costs ql8 0.768 0.882
Releasing rate of flight tickets q19 0.819 0.713
Using charter tickets g20 0.712 0.907
Personnel good greeting g21 0.562
Having better flying services 022 0.826 0.794

Having better ground services 023 0.805

Existing VIP and CIP services in 24
airport area

Suitability of cargo transport and g25 0.820
commute
Existing services and 026 0.872

appropriate accommodation in
airport area

Possibility of ticket online q27 0.658
shopping
Satisfaction of choosing this 028
system
Influence (percentage) 0.00 19.923 20.898 36.898

According to results of table.4, parameters of

the first effective factor on air transport demand  passengers and offered airport serviddgese
based on required distance to use transport results correlates with Scotti's

system are two options of imposed costs on
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researches about the effect of cost on attracting
passengers to air transport and Liu's researches
about the effect of services on attracting

Table.5 the most important factors obtained fran Factor Analysis
(Effective factors on air transport demand based on the style of financing for travel)

components Number of Identified parameters of the first effective factor on air
component transport demand based on the style of financing for travel
s

Personal Payment Payment by a other
payment by a private
governmen company
tal
company
Importance of using air transport q9
system
Safety during the flight qlo0
Harmonizing departure time and gll 0.904
reaching to destination
Having nodelay gl2 0.548
Departure time of airlines gl3
Time of flight or distance from gql4
origin to destination
Cancellation of flight gl5
Low travel costs glé 0.959 0.943
Low ticket cost ql7 0.956 0.939
Additional costs gl8 0.847 0.881
Releasing rate of flight tickets gl9 0.952
Using charter tickets g20 0.729
Personnel good greeting g21 0.525
Having better flying services g22 0.850 0.729 0.903
Having better ground services g23 0.847 0.754
Existing VIP andCIP services in g24
airport area
Suitability of cargo transport and 025 0.822 0.906
commute
Existing services and appropriate 026 0.843 0.898
accommodation in airport area
Possibility of ticket online 927
shopping
Satisfaction othoosing this 028
system
Influence (percentage) 21.528 28.442 27.290 41.361
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passengers Scotti and Dresner, 2015&Liu,
2016]. t herebds a need to invest

Factor Analysis method with ing structural
Presented results of table.5 represents this point equation modeling.
that the parameters of the first effective factor In order to conduct structural equation
on air transport demand based on the quality of modeling, all the identified components are
supplying travel expenses are mainly in two considered as independent variables and
parts of expenses and services of air transport c omponent Aair transport
system. These results correlate with Yang's  considered as the hidden dependent variable.
researches about the effect of services on Inthe presented model, coefficients which have
attracting passengers and RU$ researches been presented for each route are the amount of
about the effect of cost on attracting passengers influences that each of the components has with
to air transport and also Janic's researches about another component. Originally, structural
the effect of time owlemand changirgdRolim equation modeling is a combination of Factor
et al2016 &Yang and Fu, 2015 & Janic, 2015]. Analysis and route analysis. In the presented

figure, component$1, F2, F3, F4, F5, F6 is
42 Investigating the Modeling of ordered obtained factors from Factor Analysis.
Structural Equation Al so, parameters g9, ql0,
The factor Analysis method is not a thorough  attributed parameters assigned to each of these
method to determine effective factors on air  SiX factors. Final results aftructural equation
transport demand due to being unable to assess are presented ifigures.2, 3, 4, 5 and table.8.
the correctness of analysis. So,
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As it is clear in fig.2, the most important passengers of air transport systeyrthe factor
parameters of air transport demand based on load of 0.6 to 1. The importance of these

number of trips are service factors of air  parameters has been proven in the study of
transport system and also paid the costs by
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According to results of fig.3, parameters of the
first effective factor on air transport demand
based on the types of journey are in connection
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Janic, 2015].

with the way service delivery and also imposed

costs

on

costumer s' and al so

the factor loadrom 0.6 to 1 in all considered
conditions. The importance of these parameters

has been proved in the study of Lupo and Rolim
and JanidRolim et al 2016 Lupo, 2014and

factor fiti meo
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Determination of Effective Travel Variables on Air Transport Demand with Using
Structural Equation
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Figure 4. Final model of structural equation for distance of travel
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According to results of fig.4, parametersofthe 0. 6 t o 1. In this conditi
first effective factor on air transport demand  greeting has been mentioned as an effective

based on required distance to use transport parameter in the first recognized factor. These

system are summed up in parameters relate results have been@rv en i n Scotti ar
two options of imposing costs on passengers results [Scotti and Dresner , 20Hnd Liu,

and airport presented services by factor load of 2016].

Final model of structural equations for paymenbhbyer methods| Final model of structural equations for payment by a governme
company

Final model of structural equations for payment by a privats Final model of structural equations for personal payment
company

Figure.5 Final model of structural equation for quality of supplying travel expenses
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