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Abstract

This research studies on the social influencesligplerception to aviation accidents,
and process of the airline’s decision making foletsameasures. Repeated aviation
accidents happened in Taiwan in half of a yeah&édame airline, TransAsia Airways,
aroused huge public safety concerns, resultingfetyg problems. Therefore, the study
selects Taiwan as a case study, aims to devel@marehensive structure of accident
influences covering multiple stakeholders, and mles a prospective to enhance the
long-term level of aviation safety from perspecsivef users and the airline and to
minimize impacts of accidents. Through the datdectbn of stock price fluctuation,
online survey toward Taiwanese citizens, a sité tosair crash site, and an interview
with TransAsia Airways, fruitful outcomes coverinljverse aspects are drafted. This
dissertation is composed of six chapters.

Chapter 1 tackled the research background, showgognt accidents in Taiwan and
Malaysia. This motivates us to explore the infllenof accidents and aims to prevent
risk. Objectives and the structure clarify the eesb process and give an overview
across the entire dissertation.

Chapter 2 explained the difference between safety safety perception. Literatures
about risk analysis were described to further disquublic safety perception. Accident
causes, databases and diverse safety rankingiantere summarized. Factors that
dominate people’s worry and behavioral intentiomenadso reviewed and explored.

Chapter 3 analyzed social and economic effects, aigcted information via site
investigation. A structure of accident crisis congrthe user, society, airline, and
government sides identified the potential consege®iit may bring. Several measures
have been proposed to minimize social panic andds® associated with accidents.
When an accident happens, the media usually exaiggethe consequences and people
may worry about airline safety management, resylimloss of passengers and social
panic. Firstly, a stakeholder analysis and econdimatuation using event study method
were described to express social influences, spoicle fluctuation, and the correlation
with the media index. Via our field visit to Penghlaiwan, interview results were
summarized to reveal local impacts of an aviaticcident.



Chapter 4 conducted a survey to collect data fgulaging influences on public
perception, formation of safety concerns, analysisworry duration, and users’
behavioral intention change. Accidents of TransAsiavays were selected for the case
study. After the accident of GE222 on July 23, 204dbjective data were collected
through an online survey with Taiwanese citizenit@stigate their perception about
the airline considering. While sending out the gioesaire, another accident occurred
with the same airline on February 4, 2015 (GE23%js unique data allowed us to
analyze influences on the aviation market and puddlitude change toward airlines for
two different groups of respondents: those who a&mned six months after the first
accident, and those who answered immediately #ffiersecond accident. We used
regression analysis to find the factors that assedi with formation of safety
perception. The Cox proportional hazards model wsel to quantify the strength of
worry with time scale as the worry duration, aneg$timate the variables that dominate
their concerns. Lastly, a structural equation madas$ built to clarify the attributes of
user’ behavioral choice intention.

Chapter 5 focused on the interaction between tHmeaiand users to discuss airline
motivation for safety measures via game theory. ainkne may not conduct safety
measures after accidents and tend to do promatiattiact more passengers because of
people’s abating of worries and continual usagasiog safety and long-term aviation
development problems. This makes a tradeoff oftgafad profit between the airline
and customers, and can be expressed with a norexaive game. The game of safety
improvements consists of two players with two siyés respectively, the airline (do
safety measures, do promotion) and customers [igsaitline, not use the airline). We
also quantified each player’s payoff to make a $atan for diverse scenarios to
display different outcomes, conducted sensitivitpalgsis to observe variable
differences, and found the win-win condition. Thergose is to enhance the overall
safety level, and our theory is also supported uginoan interview with TransAsia
Airways about practical safety affairs.

Conclusions of each chapter and recommendatiorfsitiore research were summed up
in Chapter 6.

This is an overall research considering diverskestalders, the society, users, and the
airline. This study provides a strong referencarnderstand public reaction and to deal
with crisis management. Currently, to the best af knowledge, there is no similar



research to study multiple stakeholders’ perforrearafter repeated accidents, making
our results meaningful and innovative. Airlines malso make more efforts to
implement safety management measures in orderetept accidents from happening.
Users have to pay more attention to aviation safetgause their consciousness may
alter safety level as well. Therefore, a safetyimfation sharing mechanism or risk
communication is necessary among stakeholdersdia anformation asymmetry, and
to enhance safety.
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Chapter 1

Introduction

1.1 Background

Currently, in spite of developments in aeronautieahnology, many aviation accidents
cannot be prevented. Most accidents are serioufagaldso media announcements may
arouse widespread public concerns and responsash @vents are catastrophic and
terrifying, despite paucity in most markets. Thedmmeexaggerates the consequences
and focuses too much on fatalities, which may pceduegative spillover effects in the
aviation market. Consumers, unlike aviation industtperts and staff, lack professional
aviation safety knowledge but tend to believe unfied information or perception,
resulting in incorrect prejudice and unprovokedesafconcerns toward air transport.
Individual safety perception of airlines is domihanairline selection, and is also easily
and significantly affected by crash events, infliag consumers’ refusal to use airlines
with accident records for a period, due to disteust worries about safety management.

According to Boeing (2013), number of accident lfaés is decreasing, but aviation
accidents still exist in Figure 1.1. Fatality ratetotal accidents (2004-2013) is 18%.
Top three accident causes to commercial jet fleeetass of control in flight, controlled

flight into or toward terrain, and runway excursiganding), abnormal runway contact,
undershoot/overshoot in Figure 1.2.
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Figure 1.2 Accident cause and fatalities worldwid€2003-2012)

1.1.1 TransAsia Airways Accidents in Taiwan

Currently there are four airline companies opegatilomestic routes, UNI Air,
Mandarin Airlines, TransAsia Airways, and Far EastAir Transport. Two aviation
accidents occurred in Taiwan involving the samdinay TransAsia Airways, the
third-biggest airline company operating domestid eggional international routes. The
GE222 accident, in Penghu on July 23, 2014 (ATRURQ)}, and the GE235 accident in
Taipei on February 4, 2015 (ATR 72-600), resulte@ inumber of fatalities, with 48 of
58 total occupants and 43 of 58 total occupantsdilrespectively in Table 1.1. These
two events aroused social panic, and significaimigacted the entire aviation market.
Figures 1.3 and 1.4, from the Civil Aeronautics Auistration, MOTC, demonstrate
five airlines’ passenger numbers and load factorsdbmestic routes in Taiwan. The
GE222 and GE235 accidents had a substantial irfuean consumers, who were
discouraged to use TransAsia Airways. People’swatitin to travel was also decreased,
and affected local tourism industry.



Table 1.1 Recent accidents in Taiwan

GE222 Accident GE235 Accident
Date 23 July 2014 19:06 Wednesday 4 February 2051 Wednesday
Carrier TransAsia Airways ATR 72-500 TransAsia Airways ATR 72-600
Fatalities crew 4/pax 44 (58) crew 4/pax 39 (58)
Airplane out of path in en route phase| impacted a highway viaduct and th
damage before landing river after takeoff
Flight path

(Source: Aviation Safety Network, Aviation Safetgucil, Telegraph)
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Wong and Yeh (2003) indicated that other airlines/ose passengers as well due to a
public fear of flying, but in this case, TransAgiaways’s market share and load factor
have decreased for all domestic routes in Taiwanweé¥er, this may be problematic for
airline operations, the balance of the aviationkegrand safety issues. Rival airlines
will receive the shifted customers, but these austs may return to the involved
airline after a period due to the abating of consgas long as the airline can financially
overcome an accident’s impact. Neither airline i®timated to improve safety
management, hindering safety development and adsawiation industry. Therefore, an
evaluation is essential to analyze this phenomemointo explore customers’ duration of
worry after an accident. The objective is to enleatite safety level, to help airlines
understand customers, and to salvage the air wansparket. It is rare for two
accidents to occur involving the same airline aodntry in six months, which justifies
the necessity of researching this situation anastigating the influence of repeated
accidents on consumers’ perception.

1.1.2 Accident History and Passenger Number: Cases in Taan

On average, an accident occurs during or just bedor off-peak period, the involved

airline may face 22.11% monthly traffic declinedasther airlines may also lose 5.62%
of passengers monthly because of public fear aidlyn Taiwan (Wong and Yeh, 2003).
Based on public safety concerns, recent accidemtse inferred to reduce customers’
confidence toward the aviation market, and to cbgrepple’s airline selection criteria.



Nevertheless, according to data from Civil Aeror@uAdministration, the Ministry of
Transportation and Communications (MOTC) of the utdip of China (Taiwan),
market share among airlines after these two actsddrow different outcomes in Figure
1.5. Currently there are five airlines operatingnaéstic routes in Taiwan, and market
share of airlines for domestic routes indicates #ransAsia Airways lost customers
right after the GE222 Accident, but recovered itf hayear. Another accident (GE235)
occurred to the same airline, and induced a sewegtne since then, revealing a big
difference of two accident social influences.

This explains the second accident had much stromgpacts on people’s behaviors
than the first one. It also shows that one acciddmes not change the market
performance much, while repeated accidents stroagly continuously discouraged
people to use the airline.

A similar situation occurred to Taiwan in 2002 irgle 1.6. A big flag carrier in
Taiwan, China Airlines international flight CI61B7{47-200) in-flight breakup accident
on May 25, 2002, with 225 fatalities of all occusandecreased market share for a
period but recovered after then, as enforcemenGB222 Accident on the market
performance.

Therefore, it can be inferred that customers alevstling to use the involved airline
after one accident such as CI611 and GE222 casésijsk of accidents still exists,
resulting in a repeated accident (GE235). Thereeveewveral airlines suffering from
financial crisis or bankruptcy after air crash egemcluding Pan American World
Airways (Pan Am), Swissair, and Malaysia Airlind2revious experiences and the
above-described phenomenon in Taiwan expressingdiffierences after accidents
motivated us to explore the relationship betweelimas’ consideration and customers’
perception.
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1.1.3 Accident History and Passenger Number: Cases in Maysia

Malaysia Airlines, which is operated by Malaysiarrlihe System Bhd, had two

accidents: MH370 (March 8, 2014 KUL — PEK), and MH@uly 17, 2014 AMS -

KUL) in 2014. After MH17, around 20-30% cancellationay add to the financial
difficulties. Malaysia Airlines, which racked RM4&billion in losses in the past three
years, will probably lose more than RM1 billion2@14 (Malay Mail Online2016).

To investigate how the airline made efforts to iebmarket confidence, it is important
to compare passenger usage with other airlinesataydia. Figure 1.7 and Figure 1.8
show international and domestic passenger moveni@ntsur major airlines in Kuala
Lumpur International Airport (KLIA) (Malaysia Airpts Holdings Berhad, 2016).

If we compare 2014 and 2013, international pasgsrfge Malaysia Airlines decreased
slightly, while AirAsia, AirAsia X and Malindo Airhad positive growths. Besides,
during that period, airfare was lowered to attractre passengers, so we can infer that
MH370 and MH17 did influence customers’ willingne3sis situation is similar with
TransAsia Airways that repeated accidents happeoeithe same airline in a short
period, making it a rare case study to explorectiesequences.
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Figure 1.7 International passenger movements in KLA
(Source: Malaysia Airports Holdings Berhad AnnuabRBrt 2008-2015)
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Figure 1.8 Domestic passenger movements in KLIA
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1.2 Motivation

Observing two examples in Taiwan and Malaysia,tamriaaccidents do change people’s
intention and market performance. Figures 1.9 tb21show TransAsia Airways
accident situation. Casualties and economic los® werious, so to prevent dangers,
safety is always important. Definition of aviatisafety is expressed in many ways.
Transport Canada Civil Aviation (2012) defines safes “the condition where risks are
managed to acceptable levels.” The ICAO Air Navg@atCommission (2001) defined it
as “the state of freedom from unacceptable risknpfry to persons or damage to
aircraft and property”. We can find that aviaticefedy is to control levels of risk to
some degree, and prevent possibility of occurre@i@ecidents.

Aviation safety plays an important role, becausedh satisfy passenger transport
demand, promote aviation industry, and also stiteulagional development. Thus,
research in aviation safety is necessary and shandompass the theory,
investigation, categorization of flight failuresnda the prevention of such failures
through regulation, education, and training.



Figure 1.11 GE235 accident (1) Figure 1.12 GE235a&dent (2)

To prevent aviation accidents happen, a soundtfigfety management system (SMS)
is necessary. An airline company is the main cdlietrof SMS and makes efforts to fit
aviation standards, to think how to avoid accidemts take active behaviors and
attitudes, and to keep improving. From the histwinBMS (China Airlines, 2012), we
can find that even until now SMS is only emphasined‘operator side” in Table 1.2,
and lack of interaction with users and consideratibpassengers’ feelings. As a result,
the feasibility of inclusion of passenger safetycpption as part of SMS is of interest,
because safety should be mutually involved, instdaderely operators’ tasks.



Table 1.2 Safety management system history
Period SMS Contents
1960s Technical Improvement of mechanics and techniques
1970s Human error Preventive measures of human errors
Improvement of organizational and
systematic aspects
Organizational | Improvement of organizational safety
culture contents and culture
Safety Improvement of public safety knowledge
perception? | and minimization of social influences

1990s | Socio-technical

2000s

2010s7?

Besides, since SMS is usually operated by airlares audited by the government, risk
communication with the public is insufficient, magia gap of perception. Without a

platform for operators and the public to exchargartthoughts and experience, users
can only judge the level of safety by themselveselgeby operation performances,

services, previous accident records, etc. Consélguem problem is stated here,

generally those judgments of safety are sometimesgwvor over subjective. A structure

in Table 1.3 to explain the phenomenon. Type Irandicates that the airline is safe but
people think it is unreliable, while type Il errehows oppositely. Therefore, this study
is going to explore Type | to discover the readias cause them worried.

Table 1.3 Gap of safety and safety perception
Safety perception
Safe Unsafe

—

Real Safe True Type | erro
safety| Unsafe | Type Il error True

Individual safety perception toward airlines is @yko selecting which airline to use.
Objective safety may not be an adequate measurpafssengers because they cannot
correctly comprehend it, so subjective safety petfoa may be more relevant to them.
This motivates us to research how people percaigglants, and how airlines consider
social and public reaction for safety measuregéognt risk.
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1.3 Objectives

In order to explain the differences of market perfance after accidents, to understand
how people’s behavior change and airline’s safetpsuares is the focus of this research.
The previously observed problems are stated asaiellhow people perceive the airline
before and after an aviation accident, and howndyae the influences on the society
and customers; how to measure people’s subjectveeption toward the airline, and
what factors dominate their worries and airlineestbn criteria; how airlines improve
safety to prevent risk. Hence, it is important étest a real accident as a case study and
conduct a survey to build a mathematical modelxjglaén customers’ perception and
airline safety measures.

The structure of key problems in this research drasvn in Figure 1.13 to provide an
overview of diverse stakeholders and influences faudistrust of airlines and concerns
after accidents, a loss of passengers might resskvere financial conditions (Walker
et al., 2005). Aviation companies would preferdtrieve passengers from other airlines
to sustain their business, as a loss of custonmpled with accident compensation
may cause a budget burden and cause bankruptcyefdtes it is necessary to
understand the influence of aviation accidents.other hands, if airlines assume
passengers will return due to abating of worried anawareness of safety measures,
they may conduct less safety measures and focpsoomotion, which will decrease the
level of safety.

11
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Figure 1.13 Structure of key problems in this rese&h

The objectives of this research are: (i) to identtie social effects associated with
aviation accidents, (ii) to indicate the impactsaof accident on public perception by
comparing users’ behaviors in a real case, (iii)nodel public perception with

quantification of safety concerns, (iv) to builgtauctural equation model to clarify the
attributes of airline selection criteria and beloavand (v) to explore the interaction
between the airline and customers to find motivafiar safety measures. The overall
purposes are to minimize impacts of accidents, tan@nhance long-term aviation
safety.

This study, by recognizing social effects, publergeption and airline’s actions, could
provide a perspective for airline policy making.eTtesults can indicate people’s safety
concerns and minimize accidents’ impacts. Curreiathy to the best of our knowledge,
limited research exists regarding the negativeuerftes of aviation accidents, public
safety perception and interactive decision makiity airlines; therefore, this study will
be innovative in its analysis of this phenomenon.
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1.4 Structure of the Dissertation

This dissertation is composed of six chapters. @nap and Chapter 2 are research
background and related studies. Chapter 3 analyzeial and economic effects, and
gathers information via site investigation. Chaptetonducts a survey to collect data
for explore influences on public perception, forimatof safety concerns, analysis of
worry duration, and users’ behavioral intention rdj@ Chapter 5 focuses on the
interaction between the airline and users to dscaisline’s motivation for safety
measures via game theory. Conclusions and reconatiend are presented in Chapter
6. The overall structure of the dissertation isicke in Figure 1.14.

‘ 1. Introduction ‘

‘ 2. Literature Review ‘

3. Negative Spillover Effects of Aviation Accidents

Influential Involved Stakeholder Stock Price Field
Analysis Analysis Fluctuation Survey

| I |
l 4. Analysis of Public : : 5. Motivation for Airline l
: Safety Perception : : Safety Improvements :
| |
i l ] i
i |
: Hypotheses Testing ‘ :_,: Game of Safety :
| i || Improvements Airline | |
| L Interview | |
: Formation of | | Worry | |Behavioral : | :
: Safety Perception | Duration Intention | | l ‘ Payoff Analysis ‘ :
l |

‘ 6. Conclusions and Recommendations ‘

Figure 1.14 Dissertation structure
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Chapter 2

Literature Review

2.1 Aviation Safety and Risk Analysis

2.1.1 Safety and Safety Perception

Definitions of safety and safety perception ardedént. Safety is an objective and
realistic concept: it is safe if the possibility aircraft accident occurrences is low.
Safety perception is a subjective and spiritualcepit each person has his own criteria,
so someone feels safe while others are not the aarieem. (Kinoshita, 1999).

The causes that result in safety perception arerskv Insufficient knowledge makes
people perceive with their limited information (J&D2011). The relationship of
knowledge and safety perception is non-linear.dfgione who does not know anything
will not feel safe at all, but when obtaining maned more knowledge, level of safety
perception will be increasing. Moreover, real safatd safety perception to X-ray and
nuclear power was conducted to compare the pergmrakption gap. Slovic (1987)
showed the discrepancy of risk assessment betwidfenedt groups. An ordering of
perceived risk for 30 activities or technologies flour groups were tested. The results
showed that experts considered X-rays to be riski/rauclear power as not, while the
public though oppositely. Experienced experts adolpjective risk assessment to
evaluate dangers, while most people rely on riskguion influenced by experiences,
media, insufficient knowledge and other factorsisT¢an be contributed to severity of
disaster and existence of high risk of fatalityking people perceive apart from experts
toward the same thing. To sum up, perception dinairis similar to nuclear power.
Most of people do not familiarize with how airline®rk and only understand accidents
might cause huge fatalities, so they can only ififem their past experiences or the
mass media, resulting in a huge gap of safety togni

2.1.2 Risk Analysis

Every experts have their own definition of risk gegption. Sjéberg (1998) concluded
that perceived risk consists of three factors: dogn(probability), emotional (worry),
and consequences. Uruno (1975) defined risk isestitag danger that represents for
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possibility of people’s danger estimation. Bouyeale (2001) said two directions of risk
perception: aspect linked to the risk hazard, apeet linked to the risk perceiver.

Risk analysis (FAO/WHO, 1995) is widely used foe thanagement of public health
hazards in food safety. Figure 2.1 illustrates tieéationship between the three
components of risk analysis: assessment, commiornigaand management. Risk
assessment is to identify the risk and to estimhée effects it might bring. Risk

management is to make decisions and policies toedse risk. Both of them are
mutually established by operators and experts had teported to regulators, i.e. the
government. At the process of assessment and maeagieall stakeholder groups
should be involved to communicate and to exchanfgermation.

Risk Analysis Framework

Risk
Assessment i

< Analytically
science based

Risk

Policy and
preference base

Risk Communication

* Interactive exchange of information,
opinions, and preference concerning ris

Figure 2.1 Three components of risk analysis
(FAO/WHO, 1995)

Figure 2.2 (USACE, 2010) shows risk analysis stepBere communication and
consultation are implemented for all proceduresdofirm whether opinions are truly
conveyed. It makes all parties aware of the proaessch stage of the assessment and
management, and helps to ensure that the logicomés, significance, and limitations
of the assessment are clearly realized by all g O/WHO, 1998). By doing so,
stakeholders can be fully engaged in, and appriatyiahare the responsibility for risk
management.

15



.

Establish Decision
Context

v
Identify Risks

Analyze Risks I
b 4

Evaluate Risks

Communicate and Consult
Monitor, Evaluate, Modify

I | Risk Rssessant
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Decision

Figure 2.2 Risk analysis steps
(USACE, 2010)

To be specifically discovering, risk communicatisrdefined. FAO/WHO (1995) said it
is an integral and interactive process of exchasfgeformation and opinion on risk
among risk assessors, risk managers, and otheresigd parties. USACE (2010)
indicated that risk communication is the open, tmay exchange of information and
opinion about risks and uncertainties leading beter understanding that will facilitate
risk management decisions.

For airlines, safety management system (SMS) reptedor risk assessment and risk
management. Stakeholders involved in risk commuioicare not only the government,
experts, industries, but also customers and theanAdparently, part of the public still
distrust some airlines even there is no accidaet@rds. Slovic (1993) addressed the
empirical finding that risk communication is not fkimg well to obtain and restore
public trust in risk managers because there is@igarisk perception between lay
people and experts as well as the risk managersegoently, even now, many people
do not understand airline SMS, thus they can oalyigdly get the information from the
media, airlines’ previous performance and persasald experiences to estimate and
evaluate the degree of safety of airlines.

Generally we know risk is a combination of judgmehprobability and seriousness of

consequences. Aviation accidents are extreme ewasrftsods, earthquakes, storms and
the Chernobyl event, but because of rare occurreama tremendous casualties,

perception in aviation sector makes it unique aondhvstudying.
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2.1.3 Aviation Safety Perception

The aviation market is a highly competitive envirent. People still base on their
individual perception to select an airline. Theiwkly of high-quality service to airline
passengers is important for the airline’s survivampetitiveness, profitability and
sustained growth (Suki, 2014). Even though fat&teon accidents are extremely rare,
the rapid growth in aviation industries has causedeasing exposure to risk. Airlines
need to understand what passengers expect in wrdestter serve their demands and
achieve the highest level of satisfaction.

This section focuses on consumers’ concerns, psygically termed “subjective risk”

(Backer-Grgndahl and Fyhri, 2009), or “subjectivernes.” People have individual
perceptions of both consequences and probabilitili®perception and social reaction
are targets of the research because lay peopl¢itabms major portion of the aviation
market. Perception of an airline can be illustratesl the airline’s image, safety
perception, trust, and willingness to use and renend, which control significant
loyalty and customer purchase behaviors (Suki, POHere safety perception is
explained as follows.

Customers’ anxiety and safety concerns may incréak®ving an aviation accident,
and this could result in a loss of usage for aginGilbert and Wong (2003) conducted a
survey in Hong Kong prior to the September 11, 28ftacks in the United States and
found that safety is passengers’ priority, followkg punctuality, promptness, and
hospitality. Chang and Hung (2013) also explaired safety is a factor in passengers’
loyalty toward low-cost carriers, but Vlachos and [2014) rejected the hypotheses of
ticket price, schedule, flight frequency, and safas airline loyalty variables for
business travelers because they have more experenicknowledge than lay people.

Airline safety perception is controlled by sevefattors such as individual personal
traits, cultural background, knowledge, and theiremvnent they are staying. Fyhri and
Backer-Grondahl (2012) investigated the relatiomsbetween risk perception in
transport and personality, and they defined petggnas an individual’s enduring

patterns of thoughts, feelings and behaviors. MggeoYou et al. (2013) tested the
relationship of pilots’ locus of control among riglerception and safety operation
behaviors. Risk perception is also determined WAl variations such as nationality.
Lund and Rundmo (2009) examined the cultural diffiees in risk perception and
attitudes toward traffic safety and risk, takindgnéeiors in Norway and Ghana, and their
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results found differences between two countriedl &id Shergill (2004) surveyed
businesses and individuals throughout various sedbthe aviation industry in New
Zealand, and indicated that people think role détyaeducation, training and rules is
important for the organizations to improve safetgnagement, but pilots and aviation
industry experts think luck is highly related, whniis totally different from view of the

public. External factors like environment and faigs also affect risk perception. Han
(2013) found that all passengers and airline engaeyvant to avoid risk from potential
safety hazards because air quality, temperatuyeutaand amenity have an effect on
people’s feelings.

Considering passengers’ perception toward thenairis one of the service quality
would offer a perspective for airlines, enablingrthto identify passengers’ behaviors
and expectation for better market segmentation.etstdnding people’s behaviors will
bring a significant importance to airline strategi@anagement to improve its airline
service quality, customer satisfaction and safeapagement efficiently.

18



2.2 Aviation Safety Evaluation

Since everyone has their individual perception askl assessment toward safety, so a
general criteria to provide more objective inforroatis necessary. In this section,
accident causes, database, and safety rankingevititroduced.

2.2.1 Accident Causes and Database

To analyze aviation safety of its dangerous factomd potential factors, accidental
causes can be summarized as four main categorigearh) facility (aircraft and
equipment), environment and regulation in Table(ZAA).

Table 2.1 Aviation accident causes (CAA)

All staff of flight, maintenance, navigation, aimposecurity and operatior

=

Human their safety cognition and technical skills haventeets the standard a
requirement of safety management.
Design, equipment and routine maintenance of discishould be fully
Facility practiced to confirm aircrafts’ best performancad aonditions to ensur

safety.

Environment

Natural environment: natural obstacles like thetveaand the geograph
(especially high mountain and skyscraper) wouldlugrice aircraft
operation, so professionals have to precisely @séinthe situation with
advanced equipment and abundant experiences andd@raccurate
aviation environmental information.

Artificial environment: it includes airport and ngation aids, ILS,
aviation lights, and all of them have to be redylanaintained to suppot
pilots finish takeoffs and landings.

Regulation

All technical regulations, procedures, laws rela@aviation made by the

government or ICAO/IATA have to be strictly obeybg all aviation
stakeholders, and they should update periodicalyneet the lates
standard.

e

y

—

—

Walker et al. (2014) also summarized all aviatiooi@ents into six groups by causes in
Table 2.2. We can know most of reasons are duarlioeafaults, especially human

errors.
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Table 2.2 Aviation accident causes (Walker et al2014)

1 Nature Weather (wind shear, icing) and animal eelgbirds)

Negligence or errors made by airline personnelloiog poor
maintenance by the ground crew such as improperahid
systems configuration, failure to de-ice airplanéadure to refuel

Airline Fault ) . .
and pilot/crew errors such as errors made durirgjrument
approach, overloaded airplane, premature descewgrrum
runway)
3 i Mechanical failure (engine failure, equipment fegludesign flaw
Mechanical _ _
instrument failure)
4 Air Traffic Air-traffic control error (incorrect commands issuedpilot, e.g.
Control landing clearance when runway occupied)

5 Crime/Terror Criminal activity (hijacking, explogwdevice, terrorist attack)

6| Other/lUnknown | Other/unknown

To gather more details of accident data, full repatetailed description of the accident
including the cause, the number of fatalities, ate.available as listed in Table 2.3.

Table 2.3 Aviation accident database

1935~(detail report: 1994~)

USA National Transportation Safety Board
http://www.ntsb.gov/

Canada | Transportation Safety Board of Canadian

Australia | Australian Transport Safety Bureau

Japan Japan Transport Safety Board 1974~
P (EWmLZeZES http://www.mlit.go.jp/jtsb/
) Aviation Safety Council 1999~
Talwan e s = s
(R eREZES) http://www.asc.gov.tw/
.| National Transportation Safety Committee| 1997~
Indonesia

(Komite Nasional Keselamatan Transportagijtp://www.dephub.go.id/knkt/

http://www.airdisaster.com/
Global Online databases http://aviation-safety.net/
http://airdisasters.co.uk/

2.2.2 Criteria of Airline Safety Evaluation
Safety is a vague concept, risk assessment betstakaholders are also different. To
eliminate discrepancy of risk estimation (Slovi®8I), there are various online airline
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safety ranking which adopts diverse methodologied eesults in vast outcomes.
Evaluation conducted by two organizations: JACDHE@ ATRA are convincible and
authorized. The other two rating from Australiangazne (Askmen.com) and airline
safety assessment (AirlineRatings.com) also hgwetation on safety evaluation.

* Jet Airliner Crash Data Evaluation Centre (JACDEGgrmany)

With 12 years of accident analysis experiences,JBC uses a number of factors to
determine its annual accidents and serious incsderthe last 30 years in relation to the
revenue passenger kilometer (RPK). They use aapaathodology in Figure 2.3 to

calculate index for each airlines and make safatking. Description of methodology

is explained in German aviation magazine Aeroirggomal.

_———_/ NOOF HULLLOSSES ™, ,~ WORST HULL LOSS ™
(COUNTRYOF.  SINCE1983 ~ SINCE 1983 P,
___\_REGISTRY / —— M M W W
—=— " NO OF YEARS ™,

[ SINCELAST )

. HULLLOSS

__ ( AIRLINE NAME

‘-\I"--_ e — = =

~ JACDEC TN
\_SAFETY INDEX ~

(RANKNO )\

_BEGIN OF OPS )

=/
1.m.

FATALITIES |
NUMBER DATE

ey

Figure 2.3 Methodology of airline safety evaluation
(Sourcewww.aerointernational.de

JACDEC safety index is annually conducted by Geracident Investigation Bureau
with eight components in Table 2.4 and formula atcalate airline safety index. Total
sixty airlines were evaluated and ranked. ResUlit3ACDEC safety ranking 2013 is
showed in Table 2.5.
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Table 2.4 JACDEC index methodology and definitions

Annual Revenue

Flight performance of an airline by using the cuative RPK’s -

1 Passengers
. 30 years back.
Kilometers (RPKs)
. Deaths among all occupants on board commercialepgss
2 Fatalities . L
flights of an airline - up to 30 years back.
Accidents refer to operations where the aircraftéstroyed, or
3 Total losses _
was no longer repairable.
, i Defined by international standards and referresh¢aents where
4 | Serious Incidents ) i
an accident was only narrowly avoided.
i The number of years without a total loss (hull Joascident,
Accident-Free
5 v backward from the current reference year to thetmaxent tota
ears
loss of an airline.
IOSA (IATA Operational Safety Audit) is an unquadd certificate
6 | IOSA Membership| to determine a recognized program of the airlirsaistion 1ATA,
to operational structures and quality managemethinvan airline.
_ Applying a time weighting factor to calculate thatal accident
7 | The Time Factor | . o
history of an airline.
8 Country Three levels of transparency of the controllinghauty of Aircraft
Transparency | Accident Investigation.

(Sourcehttp://www.jacdec.de/Airline-Rankings/Airline-Ramigs. htm

Table 2.5 JACDEC safety ranking 2013

Safest Index Most Dangerous Inde
1 | Air New Zealand 0.007 1 | Lion Air 1.899
2 | Cathay Pacific Airways 0.008 | 2 | Vietnam Airlines 1.544
3 | Finnair 0.010| 3 | China Airlines 1.130
4 | Emirates 0.010 4 | AirIndia 0.934
5 | Eva Air 0.010| 5 | Tam Airlines 0.890
6 | British Airways 0.011| 6 | Garuda Indonesia 0.802
7 | Tap Portugal 0.012 7 | Gol Transportes Aereos 0.689
8 | Etihad Airways 0.012 8 | Saudia 0.548
9 | Air Canada 0.012 9 | Korean Air 0.396
10 | Qantas 0.013 10 | Turkish Airlines 0.376

(Sourcehttp://www.jacdec.dg/
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* Air Transport Rating Agency (ATRA) (Switzerland)

ATRA's approach is based on aviation risk assessenah data analyses. ATRA holistic
safety rating focuses on internal organizationakdies, which contribute directly or
indirectly to general safety and external factarshsas environmental criteria are not
taking into account. ATRA selects 15 organizatiowateria in Table 2.6, which
contribute to general safety.

Table 2.6 ATRA index methodology

Financial Net financial result, maintenance expenses

Service Passenger load factor, number of accidents duniedgist 10 years

Total number of km flown, overall number of airdraf service,
average age aircraft in service, percentage ofadiron order,
homogeneous fleet of Airbus or Boeing, homogeneiyps of
aircraft, number of aircraft no longer in produationumber of
aircraft considered at risk

Aircraft
Operation

Human Total number of employees, total number of pilaipiots, total
Management| number of cabin crew employees

(Sourcenttp://atra.aerg/
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* Australian magazine (Askmen.com)

Information is taken from a survey by Australiangazine (Askmen.com) in 2012 and
results are ranked on the basis of the numberigiitl since the last fatal accident in
Table 2.7. Qantas is the only airline never sutfdrem a fatal accident until now, but
due to the relatively small number of flights theyerate compared to larger airlines,
Qantas is only ranked number four on the list tdstaairlines.

Table 2.7 Top 10 safe and dangerous airlines 2012

Million
Safest Most Dangerous , Crash Fatalities
Flights
1 British Airways 1 Cubana Airlines 0.32 8 404
Air Canada 2 China Airlines 0.91 6 763
All Nippon ,
3 i 3 Iran Air 0.97 6 708
Airways
4 Qantas 4| Philippine Airlines 1.18 6 107
5 Finnair 5 Kenya Airways 0.45 2 283
6 Aer Lingus 6 Egypt Air 1.07 4 402
, Pakistan Internationa
7 | Air New Zealand 7 . 1.43 5 440
Airlines
Aerolineas _
8 , 8 Avianca 1.47 4 500
Argentinas
9 TAP Portugal 9 Thai Airways 1.98 4 352
10 Cathay Pacific 1 Garuda 2.00 4 431

(Sourcehttp://www.askmen.com/top_10/travel/top-10-safedires 1.htm]

http://www.squidoo.com/top-ten-most-dangerous+aad)

* Airline Safety Assessment (AirlineRatings.com)

Airline safety assessment is conducted by AirlingRg.com which adopts seven star
safety assessment criteria in Table 2.8 for allingis as follows: I0SA (IATA
Operational Safety Audit) certification, EU bladhli fatality free record for the past 10
years, FAA endorsement, eight ICAO safety paramse(ggislation, organization,
licensing, operations, airworthiness, accident stigation, air navigation service, and
aerodromes), records of grounding of aircraft, pattentage of Russian built aircraft.
It should be noted that most of the LCCs are n&AQertified.
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Table 2.8 Airline safety assessment 2016 in Asia

North East Asia South Asia East Asia
Peach Air 5| AirAsia Malaysia | 2| Spring Airlines
Vanilla Air 5 | Scoot 5 | Air China
Jeju Air 7 | JetStar 7| China Eastern 7
JAL 7 | Cebu Pacific 4| China Southern 7
ANA 7 | Malaysia Airlines | 5| China Airlines 7
Korean Air 7 | Singapore Airlines 7 | EVA Air 7
Asiana 6 | Philippine Airlines| 6 | TransAsia Airways| 5
Airlines
Garuda Indonesia] 3 Cathay Pacific 7
Thai Airways 4

(Sourcehttp://www.airlineratings.con/

However, above airline safety rankings release ahnassessment, but their
methodologies vary and results are often differBivector of IATAs Global Safety
Chris Glaeser said those airline safety rankingsparrtial and flawed. “It has been the
view of the airline community that safety is not@mpetitive issue.” (Gazette, 2013)
Those methodologies may not be transparent, witksiple issues concerning
incomplete data, inconsistent definitions of acotdgpes, and a bias in favor of
younger airlines. Therefore, safety evaluation amdine safety ranking are only
considered as references, and it does not meanevaliated airlines have less
accidents in the future.

2.3 Safety Worries

In last section, various safety evaluation has lsenmarized. After accidents, safety is
one of the most essential considerations that pgese require due to a fear of
catastrophic disasters. Airline companies, the gowent, and international
organizations have introduced diverse regulationd standards to ensure the full
implementation of a safety management system toeptethese disastrous events.
However, how to quantify people’s subjective conseand to analyze their behaviors
are not yet studied. In the beginning, we woule lik check cabin environment effects
on air passengers.
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2.3.1 Cabin Environment Effects

Passengers are eager for a comfortable space dhenglights, but cabin air quality,
humidity, seat design, aircraft noise and infligahtertainment may influence
passengers’ perceptiorgsulting in flight anxiety. These factor may le¢ated to airline

service quality, but they can also help passergjayscalm.

Nagda and Koontz (2003) found dryness symptomsireutable to low humidity (2
to 15%) and fatigue symptoms are associated witliofa such as disruption of
circadian rhythm. Practically all symptoms are exbated by longer flight durations.
Studies citing problems of poor aircraft cabinauiality tend to be weak in design. Fai
et al. (2007) focused on trunk drivers since théyos long periods of time and feel
more fatigue. Considering the long hours of haylihgan be argued that one of the
most important parts of the truck driver's workimgvironment is the truck seat.
Therefore, they found that seating comfort is aamapncern, and main factors that
affect seating comfort are seat-interface presslist&ibution, whole-body vibration,
muscle activity (ergonomics), thermal comfort adlwee humidity comfort. Sittig et al.
(2011) evaluated exposure of neonates and pret&wborns to noise during air
medical transport (helicopters). They placed ongrdeter in the infant incubator, and
recorded noise levels in various parts of the aftccabin. The results showed the
incubator provided a 6-dBA (OSHA standard) decreasaoise exposure from that in
the crew cabin. Because babies lack the physiolalgitties to handle stress, such as a
noisy aircraft, they recommended to place an edrtauklieve the noise harms. Lastly,
Liu et al. (2008) developed a new entertainmenpada framework for stress-free air
travels basing on the passenger’s current andttaggefort states, user entertainment
preferences to recommend a stress reduction entedat to transfer passengers from
the current state to the target comfort state. Tihdicated inflight entertainment can
regulate the passenger’s physical and psychologiatéds to comfort states.

2.3.2 Adaptation

Adaptation is a tool to convert people’s concents time scale. With time passing by,
heals will be relieved. According to literature iew, diverse definitions of adaptation
are summarized in Table 2.9.

26



Table 2.9 Definition of adaptation

Literature Description

Ronen and The process of adaptation can generally be destcabea pattern of

Vair (2013) rapid improvement at the beginning followed by acmuower or
even no further improvement as it reaches an appplateau.

Houlfort et Psychological adjustment to retirement: they testeaodel in which

al. (2015) passion for work predicts psychological adjustmemtretirement

through the satisfaction of basic psychologicaldsee

United Adaptation is adjustment in natural or human systeamresponse t
Nations actual or expected climatic stimuli or their effgctvhich moderate
(2016) harm or exploits beneficial opportunities.

(2]

Adaptation means anticipating the adverse effecdimate change
European | and taking appropriate action to prevent or minartize damage they
Commission | can cause, or taking advantage of opportunitiessrttagy arise. It ha
(2016) been shown that well planned, early adaptatioroactaves money
and lives later.

1°2)

* Adaptation period in driving simulator

Ronen and Yair (2013) explored whether roads deiht complexity and demand
(curved, urban and straight) require different aal@gn time, and examined the
relationship between participants’ subjective stosaof adaptation and objective
driving performance measures. They used the exp@ahatecay function to analyze
adaptation (learning curves) in various drivingfpenance measures. Experience and
learning curve concepts can be used together tdifg@dapting drivers while they are
driving practice sessions.

In the field of psychology the term forgetting cerin Figure 2.4 describes how the
ability of the brain to retain information decresdsa time. Ebbinghaus (1885/1974)
performed a series of tests on himself over varioue periods. He then analyzed all
his recorded data to find the exact shape of thgeefing curve, and then confirmed that
forgetting is exponential in nature. We can findttbur safety worries have the similar
trend as forgetting curve, because worries aredgdstined with time. Figure 2.5 shows
memory retention for newly learned information. &ftirst learned, memory will retain
80% after one day. Once the people review it, teterwould return to 100% again. In
the same way, memory will last longer and is nagilgaforgotten after repeated
reviewing, which ensures learning efficiency. Thigiation is similar with TransAsia
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Airways accidents. People’s concerns were recallgain owing to repeated events,

making people worry the airline repeatedly.
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Figure 2.4 Forgetting curve
(Ebbinghaus, 1885/1974)

Typical Forgetting Curve for Newly Learned Information

Retention

First Learned Ret:fewed
100%— r“‘”ﬁfﬁ? \\\“‘
90%
80% —
70% =
B0% T T T T T 1
v} 1 2 3 4 5 7

Days

Figure 2.5 Learning process and memory retention
(Sourcehttp://www.interskill.co.uk/business_results.htmi
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2.3.3 Factor Exploration of Safety Worries

For this reason, time to represent adaptation tva&ration accidents can be used as
well. When an aviation accident occurs, people oleséhe news, arousing concerns
regarding the involved airline’s safety managemdtassengers expect a safe and
comfortable journey, but their negative experiencgh as knowledge of accident

records, may have a stronger impact than posithgergences (Friman et al., 2001),

influencing users and their willingness to purch@sigan et al., 2010).

The determinants of airline safety concerns arevel@érfrom several psychological
factors, such as air knowledge, cabin environmairtine operation performances,
socio-economic information, and personality, amotigers. What lay people perceive
differs from aviation industry experts’ perspectividue to insufficient safety knowledge
and experience. Moreover, cabin environment andgdesiso affect people’s visual
feelings and consolation (van Oel and van den Bd#rk?013). All passengers want to
avoid risks, from take-off to landing, and desirepleasant cabin space free from
potential safety hazards, to reduce environmeiitalu$i that create negative consumer
responses. Han (2013) used a confirmatory factatysis and a structural equation
model to discover the relationship among factorambient conditions, space function,
cognitive and affective evaluations, satisfactiand repurchase intentions, and
concluded that air quality, temperature, layoutd aguipment have an effect on
people’s emotion. Worries and safety perception lwamletermined by individuals and
cultural variations (Lund and Rundmo, 2009).

To observe their worry performance to behaviorsywdmo and Kubota (2007) created a
structural model construct with diverse factorgluding income, trip expenses, trip
frequency, car ownership, and trip purpose, to@epliser satisfaction with paratransit
service, and anticipate future transport modest$anotorized competition in Indonesia.
Moreover, personality was also found to be dominantinfluential behaviors.
Nordfjern and Rundmo (2015) measured personality two constructs,
sensation-seeking and normlessness, to observel#t®nship among risk perception,
safety motivation, and worry. Fyhri and Backer-Gtainl (2012) defined an individual’'s
enduring patterns of feelings, thoughts, and befrayand investigated the relationship
between transportation risk perception and perggndlhese outcomes demonstrate
that the more emotionally stable a person may e léss that person considers the
possibility of an accident. Thus, several factoesewconsidered in this study to estimate
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accident influences, such as flight experiencemtian safety knowledge, personality,
and socio-economic information.

2.4 Components of Users’ Behavioral Intention

People’s selection criteria toward an airline immposed of different components which
can be quantified statistically. Similar studiesouatb airline loyalty have been
extensively discussed until now. Oliver (1999) ded four levels of loyalty framework.
The first phase is cognitive loyalty, which is bdsen available information or
functional elements to customers such as airlir@eéssion, airfare, and service quality.
The second phase of loyalty, affective loyalty,lirked to customers’ feelings as
satisfaction and trust toward the company. The nextonative loyalty indicating
behavioral intention and willingness to use or é@sommend. The real behavior is
defined as action loyalty in the last phase (Fqr@#s0). Driving forces of airline
loyalty were identified (Mikulic and Prebezac, 2D1Bor example, people select an air
carrier based on price, service quality, operagifficiency, schedule, safety perception,
and impression, etc. The duration of passengesaslopt a low cost carrier (LCC) and
the factors that affect their loyalty toward the C.Qvere also explored (Chang and
Huang, 2013). However, nowadays aviation accidearsly happen (Chang and Yeh,
2004), but some people still perceive low costieesrand airlines with previous bad
records as unreliable (Chang and Huang, 2013) efude to use them.

In this study, a concept of airline selection beb@al intention will be built in Chapter 4
to describe the incentive covering cognitive, affe; and conative loyalty, and is
expressed by influential and reflective factorsjolihis not achieved in previous studies.
Influential factors of perception toward airlineaciuding airline image, airfare
acceptance, safety perception, and perceived gualie considered to respectively
contribute to people’s airline choice behaviors.akehile, behavioral intention can be
reflected by their satisfaction, trust, and wilinggs as well. To identify the position of
this research, diverse attributes to airline choiwere summarized.

2.4.1 Influential Factors of Behavioral Intention

* Image

Image of the airline controls an important partpeople’s cognition. Image, service
quality/service experience, and price/service vatee main determinants of selecting
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airlines. Particularly, for full service carrier E) passengers, service quality has a
much stronger influence on airline image than ppeeception (Mikulic and Prebezac,
2011). Attributes of promotion and product in e-keding factor can be considered as
image (Elkhani et al., 2014). The factor of imagaswalso adopted to clarify
relationships and impacts with other factors (Halet2009; Dolnicar et al., 2011).

* Price

Some literature classified airfare as one of tibates of perceived quality (Forgas et
al., 2010; Lee et al., 2011; Forgas et al., 201&ch.et al., 2013; Elkhani et al., 2014),
while some studies considered price to be one ew#gnt factor (Dolnicar et al., 2011;
Mikulic and Prebezac, 2011; Akamavi et al., 2018hwever, low airfare is more
attractive for passengers, but LCC passengers mvere concerned about airline safety
than about on-time performances, whereas FSC pgasenhad the opposite
consideration. This is because LCCs over-emphasthedp prices, which induced
concerns about safety since customers may thinkdie levels of service and safety
standards are sacrificed in order to save costsulMiknd Prebezac, 2011).

» Safety perception

After an aviation accident, people’s anxiety anchagns about safety increase,
resulting in decrease of usage. Safety is a coratida of passenger loyalty toward low
cost carriers (Chang and Hung, 2013). Prior ta¢herist event in New York, safety is

the first priority for passengers, followed by ptuadity, promptness, and hospitality
(Gilbert and Wong, 2003). In contrast, some researscthought frequency of previous
accidents is not the main reason of safety thduentes safety because aviation
accidents are extremely rare (Chang and Yeh, 20M)yic (1987) found concerns

about safety are different for lay people and etsper some conditions, so for business
travelers or frequent users, ticket price, schedilight frequency, and safety do not
contribute to airline selection criteria much (\tas, 2014).

* Perceived service quality

Perceived service quality, also called service ejalis “the consumer’s overall

evaluation of the utility of a product based ongagptions of what is received and what
is given” (Zeithaml, 1988). SERVQUAL was used t@asure perceived service quality,
which is a quality management framework definedias aspects in aviation sector:
tangibles, reliability, responsiveness, assuraaoe, empathy (Mosahab et al., 2010;
Razavi et al.,, 2012). Some studies estimated pe&deservice value of using online
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booking (Mouakket and Al-hawari, 2012; Llach et 2D13; Elkhani et al., 2014). There
are also several studies using diverse attribotespresent service quality (Forgas et al.,
2010; Suki, 2014) such as infrastructure tangiates personnel service.

2.4.2 Reflective Factors of Behavioral Intention

* Satisfaction

The delivery of high-quality service to passengengtal for the airline business (Suki,
2014). Most research connected perceived qualitgaiisfaction, or used multiple

variables which attributed to hedonic value andlitatian value to express satisfaction
(Mouakket and Al-hawari, 2012). Satisfaction is ook the affective expressions.
Airlines have to meet passenger expectations irerotd achieve high level of

satisfaction and consumer retention (Hu et al.,9208s perceived quality improves,

the satisfaction increases; as satisfaction becdngéer, repurchasing willingness rises
as well (Lee et al., 2011).

e Trust and confidence

Trust is a belief of reliance on a company. Culyemesearch exists regarding safety
confidence in vaccine and food issues (MacDonaldl.e2012), but this discussion is
not equivalent in the aviation industry. Their swsuggested that public concerns
continue, despite increasing evidence that vaccares safe and effective because
beliefs can be more significant for the consumbeas tthe fact. Airline safety is similar
in that people tend to believe in their own opinrather than risking an airline with an
accident record. Therefore, as long as trust towhedairline is high, regardless of
operation or safety management, people will be vat#¢d to purchase the service. Trust
was regarded as company values, employee attitadescustomers’ needs (Forgas et
al., 2010; Akamawvi et al., 2015). In case of eitnwBen customers purchasing online
tickets, website interface, exaggeration of webdéscription, privacy protection, and
fulfillment of commitment were considered (HarrisdaGoode, 2004; Lee et al., 2011,
Forgas et al., 2012).

* Willingness to use and recommend

Positive word-of-mouth can be a factor other thasta@mer satisfaction (Kim et al.,
2001; Suki, 2014). Factors of intention to repusghand intention to recommend
followed by overall customer satisfaction is retate willingness as well (Han, 2013;
Vlachos, 2014). According to past studies, a baravintention related to repurchase
or to recommend will be considered (Chang and Hu2043).
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2.4.3 Research Comparison

Table 2.10 summarized the reviewed studies ancbias of key studies. There is not
much discussion in effects of aviation accidentgeaple in previous literatures, most
of them did not focus too much on safety perceptimmd a comprehensive model
covering all factors is not yet built. Thereforhistresearch is going to determine the
structure of public airline choice behaviors, amadl émphasize the change on
post-accident conditions.

Table 2.10 Key studies in aviation selection critéa attributes

Factors of the study

Key studies ) Safety Perceived ) .
Image Price , . Satisfaction Trust Willingness
Perception Quality
Kim et al. (2001) . .
Gilbert and Wong (2003) . . .
Chang and Yeh (2004) .
Harris and Goode (2004) . . .
Hu et al. (2009) . . .
Forgas et al. (2010) - . . .
Mosahab et al. (2010) . .

L]
L]
L]

Mikulic and Prebezac (2011)
Dolnicar et al. (2011)

Lee and Wu (2011) - . . .
Forgas et al. (2012) - . . .
Razavi et al. (2012) . .
Mouakket and Al-hawari (2012) . .
Chang and Hung (2013) . . . .
Llach et al. (2013) - .
Han (2013) . . .
Suki (2014) . . .
Elkhani et al. (2014) - . .
Vlachos and Lin (2014) . . . . . .
Akamavi et al. (2015) . . . .

* Inclusion in the study; - Inclusion in factor céngeived quality.
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2.5 Summary

This chapter firstly explains the difference betwemafety and safety perception. In
previous literature, risk analysis was widely dssed, but we focus on public safety
perception toward airlines and aviation accideBiace everyone has their individual
safety assessment toward safety, which is totaffgerdnt from experts, so a general
criteria to provide objective information is necass Therefore, accident causes and
databases are summarized to provide details, @mddiverse safety ranking criteria and
results including JACDEC, ATRA, Australian magazi(®&skmen.com), and airline
safety assessment (AirlineRatings.com) are destridewever, evaluation results vary,
motivating us to deeply study people’s subjectivanaerns. We reviewed cabin
environment effects, adaptation, and dominant facto quantify people’s safety
worries. Lastly, to analyze the interaction betwekair perception and behaviors,
behavioral intention composing influential and eeflve factors are explored.
Furthermore, according to research comparison tegsal comprehensive research
consisting of overall variables is not yet builtakig this dissertation innovative and
meaningful.
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Chapter 3

Negative Spillover Effects of Aviation Accidents

3.1 Introduction

Even with the advancements in aeronautical teclyyoland weather forecasting,
aviation accidents still cannot be avoided. Wé s&hr news about aircraft crashes, loss
of control and disappearance due to human erraggsggot and maintenance error), bad
weather, mechanical failure or sabotage. Accortingviation Safety Network (ASN),

a Netherlands-based online aviation database efteusness of aviation accidents can
be classified into accident, hijack, incident, otheecurrence, unfiled occurrence,
write-off and hull-loss. Most aviation accidents datal, and involve other political
problems, so it always causes huge public resparsksoncerns.

However, aircraft is proven to be the safest amahtzansport modes, but why do they
always cause a big social panic and have an inflien economic performances? Even
though they are also rare, crash events are nebslgys catastrophic. Besides, the
media tends to misrepresent the accident causesusunally lacks accurate safety
knowledge, giving rise to negative spillover effeciot only to air transport users but
also to the society.

The purpose of this chapter is to make a strudtuexplore accident influences, and to
clarify the degree to which accidents bring aboonsequences such as public
perception change and social influences by cotigceconomic and news data. We
selected TransAsia Airways GE222 Accident in Pengfaiwan, which occurred on
July 23, 2014 as a study case and investigatedt®mnoscollect information. There are
four airlines (i.e. UNI Air, Mandarin Airlines, TresAsia Airways and Far Eastern Air
Transport) operating the routes from the two biggéports in Taiwan mainland, Taipei
Songshan Airport (TSA) and Kaohsiung Internatiodaiport (KHH), to Magong
Airport (MGZ) in Penghu. The passenger demand dksasethe load factor data from
Civil Aeronautics Administration, MOTC in 2013 a@@14 are compared in Figure 3.1
to Figure 3.4.
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Figure 3.1 Passengers carried in 2013
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Figure 3.2 Passengers carried in 2014
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2013 Load Factor (TSA&KHH - MGZ2)
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Figure 3.3 Load factor in 2013
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Figure 3.4 Load factor in 2014

For TransAsia Airways, the number of passengersriechrand load factor
(passenger/seat) in August 2014 abruptly decrefadlesving the accident. People may
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have stopped using the airline because they mistrasd have safety concerns about it,
thus we would like to find to what degree they arffuenced and to quantify the
impact.

3.2 Social Influences of Aviation Accidents

Aviation accidents cannot be totally avoided, Kuisipossible to minimize the loss
associated with accidents such as by reducing Ispaaic. Aside from aviation

disasters (Walker et al., 2005), terrorist atta@®euris and Walker, 2005a; Flouris and
Walker, 2005b) and economic crisis (Goh et al.,4£04lso affect aviation market
performances.

The most direct and immediate effect that we canadter accident occurring is stock
price fluctuation. Stock market reaction is a salgaconnection to understand passenger
choice behavior. Goh et al. (2014) used ESM (esardy method) and CAPM (capital
asset pricing market) model to realize investonsl anarket confidence after financial
crisis. Flouris and Walker (2005a), Flouris and Meéal(2005b) and Walker et al. (2005)
also adopted ESM to examine economic influencesh®cking short- and long-term
stock performance of airlines and aircraft manufees after aviation disasters and
terror attacks.

Crisis management is also used in other fields.aald et al. (2012) used descriptive
research method to establish what the governmentdcdo to increase public

confidence in their vaccine system. Results indit#tat despite the evidence showing
vaccines are safe and effective, public concermgiraoe because beliefs rather than
facts and evidence confirm the safety of vaccinkss iE similar to airline safety. For an

airline that has no recent disastrous incidents hasg satisfied the lowest safety
standards, people still tend to trust their safegyception and think otherwise. In the
field of food safety, de Jonge et al. (2008) bailstructural model to compare public
food safety perception and consumer confidenceana@a and the Netherland. Seo et
al. (2014) used ESM to develop an effective foadi€management strategies and to
measure changes in stock prices, associated wathelease of news. In other words,
people tend to believe themselves rather than &xparissues such as aviation
accidents, food crisis or vaccine confidence, dnd thave a huge perception gap from
experts. The only way to eliminate this gap isdocate people about risk through risk
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communication and risk management, and to help tngncome excessively high risk
perception.

Liao (2014) pointed out that airlines especially miat want to arouse any fears or
unpleasant feelings in their passengers becausdlentcservice quality can increase
levels of customer satisfaction, and retain consaridu et al., 2009). Chang and Yeh
(2004) indicated that the frequency of past acdsles not the primary factor that

affects safety. However, to the best of our knogéegrevious studies, according to the
reality that accidents are rare but disastrous,uamear as to how people form their
perceptions and concerns, then select an airlihés feason justifies the desire for
passengers to use aircraft without anxiety, amditomize the influences of accidents.

3.3 Influential Analysis

3.3.1 Structure of Aviation Accident Crisis

Aviation accidents may cause negative spilloveeafto show influences on the airline,
society, and economy. From the structure in Fi@use we go from four sides, including
user, society, airline, and government, to makela@ionship among activities. Airlines
and market/users are majorly affected. If custonkexsp not to use the airline, air
transport resources are wasting, and airline itself also face bankruptcy or M&A

problems.
Flight W
User Safety Perception | Passenger | | Unbalanceof | | Waste of
Side | | &worry Duration Passenger J Centralization | Demand & Supply| | Resources
Transfer
> SMS Reform
— o Costs Operation |
Awqtlon s Alr!lne — - Increase Difficulty
Accident Side | | Accident | | Compen I
Clearance | sation
; Bankrupt,
Loss of Lower Airfare M&A
Reputation Loss %
Customers
Reduce servic Revival ‘
- Airport Relocati
__| Government | Accident Financial

Side Investigation Law Amendment Support

(SMS: safety management system; M&A: merger andiaitopn)

Figure 3.5 Negative spillover effects of aviationaidents
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Accidents happen to FSCs/LCCs and financially stafgorted or not, the influences
also vary. Strategical management literature suggd®t low cost based strategic
management principles and operational processdsecioav cost carriers to cope better
during crisis period (Lawton, 2003). Averagely,imsited cost of a given crash to the
insurance company calculated as $800,000 per géab300 million if the aircraft is
lost (Kaplanski and Levy, 2010).

We can see from four stakeholders for post-accidaffiences. Because of public
safety perception, customers’ demand fluctuatiod passenger decrease, and that
results in financial crisis for airline compani&ong and Yeh (2003) focused on the
shift of passenger traffic following a flight aceidt, and said when the accident occurs
during or just before an off-peak period, the tcafif involved airline would decrease.
They employed X11 procedure of SAS/ETS softwaradjust time fluctuation effects
in demand, and estimated impact magnitude andidaraf past 19 years accidents in
Taiwan. According to their results, averagely aenid are associated with a 2.54 month
effect and a 22.11% monthly traffic decline for tineolved airline, but other airline
also suffer a 5.62% monthly traffic loss becaustoaigh they may gain from a
switching effect, they may also lose some passsndiee to the public fear of flying.
Generally, the total externality effect is negative

3.3.2 Minimization of Aviation Accident Influences

Aviation accidents have a strong influence (denfaretuation and passenger decrease)
on customers and the whole aviation market. Sevemabsures to deal with
post-accident situation such as law amendmenttysatkication improvement, airline
crew training and even airport relocation issues lsa adopted to eliminate accident
influences and also reduce the possibility of régmbaaccidents. There are several
methods to minimize the influences of aviation deois such as law amendment,
passenger safety education program, crew traimimgj airport relocation as follows.

* Law amendment

With air traffic increasing, accidents do happenpdesthe best efforts of previous
regulators. Furthermore, nowadays investigating acidents take new kinds of
expertise and more resources than a decade adbe 46U rules on investigating air
accidents need to be updated to reflect the cureatities of Europe’s aviation market
and the complexity of the global aviation industvalde’s and Comendador (2011)
compared Chicago Convention of 1944 (Annex 13), BEkéctive 94/56/EC, and EU
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New Regulation to address contents/changes, teasapacts and expected benefits.

* Passenger safety education program

Chang and Liao (2009) conducted a survey in twavdaiairports to show that aviation
safety education positively affects airline passengpbin safety knowledge, attitude,
and behavior (KAB). They suggested safety educatstiuld involve accurate
instruction about emergency equipment proceduliggt®nal awareness, emergency
responses, and relevant cabin-safety regulatiornao L(2014) investigated the
knowledge, attitude, and behavior intentions alzadine cabin safety before and after
for elementary school students. A safety educatmurse (a lecture, a demonstration,
and a film) were examined. The results showed a ilngtructor interacting with
students by lecturing is more effective than prasgrthe information using only video
media. They said students received most of théincsafety information from TV, and
then from the Internet, so these two sources shueilgtilized well in the future.

e Crew training

Chang and Yang (2010) selected SQ0006 Accidentomouct an empirical study to
find survival factors for occupants. According t&6 %elected experts’ questionnaire
results, 47 critical survival factors were identfidor developing and evaluating
aviation safety programs. Particularly cockpit- aatbin-crew training and coordination
are the decisive for accident survivability. Wang a. (2013) said airlines that
experience a higher accident rate, on average,ttespgend more funds on maintenance
and training. As a result, airlines should alseadtice new technology, improve plane
maintenance, provide pilots and flight attendanth wrofessional response training,
and ensure compliance with safety inspections aaddard operating procedures in
order to provide a secure, enjoyable flight expeeeand build a safe, reliable brand
image (Chen and Chao, 2015).

However, among several countermeasures, Cui af20lli5) indicated that technology
development is not the most important factor afifectthe civil aviation safety
efficiency of Chinese airlines. Instead, the mospantant factor is investments in
training and developing aviation security staff aidine pilots. Wang et al., (2013) also
proved that safety investment (by adding an aidiegpenditures on maintenance and
training, but did not include pilot skills) reducascident propensity, while the reverse
effect is also significant. Nevertheless, financiahdition does not appear to affect
safety investment or accident propensity.
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* Airport relocation

Aviation accidents occurred around cities may agoas issue of airport relocation.
Several reasons should be considered such as tsemeftessity, tourism and suitable
new airport location (to prevent bird strike). Weear accidents occur, a call for airport
relocation always appears, but difficulties andeothmitation restrain this proposal.
Several examples are summarized in Table 3.1.

Table 3.1 Examples of airport relocation issue

Airport

Situation

Eilat airport, Israel
(Ergas and
Felsenstein, 2012)

Currently located in the city center. Due to thestaaints imposed by its
runway length, facilities and dgfe standards
international charter flights have increasingly bekverted to another
airport.

limited terminal

La Aurora Airport,
Guatemala, 1999

One Cuban national airline (Cubana de Aviaciong¢rait slammed intc
houses in the poor neighborhood after overrunniveg dirport runway
Several of those killed were on the ground. Alsd 993 and 1995, local
residents around the airport were killed due toidmeds. The crash in
1999 renewed calls for airport relocation for tléesy of passengers and
the residents of Guatemala City.

Moorabbin Airport,
Australia, 20142

There were many aircraft flying over a built-up @arand many of the
pilots are learners. The Australian Transport at®tireau statistics
showed there were 745 reported accident and intgdenthe past five
years. But the flight school owner said, “Therdisays going to be a bit
of a risk with planes, but they’re safer than drgyon the road.”

Santa Monica airport
USA, 20155

Harrison Ford plane crash becomes rallying cry faarport's neighbors
due to noise, traffic and occasional accidents, B airport a decent
source of city revenue and a throwback to its lystwhich is attractive to
the Hollywood elite because of its location.

Kotoka International

Airport, Ghana, 2012
(4]

A recent crash of the Allied Air Cargo plane triggecalls for the
relocation of the KIA airport. There was the needthiink of a future
relocation of the airport, but still no strong reasciting the fact that
other international airports were located in cignters, said by Ministe
of Transport.

=

Conway Airport ,
USA, 2007"!

The pilot of a Cessna Citation 500 was killed whenplane impacted a
house near Conway Municipal Airport (CWS). The aitcompany owns
several hundred acres of farmland for a new airpalthough an
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environmental impact study on birds in the areadwlayed further talk
of placing a new airport.

Taipei Songshan
Airport, Taiwan, 2015

Plutocrat, politician, and real estate businessragn are aiming th

D

|®N

benefits of the land, so it is difficult for the \g@rnment to control an

(GE235 TransAsia | share equally. Besides, current users also oppiogertarelocation for|
Accident) their own convenience.
(Source:

Whttp://edition.cnn.com/1999/WORLD/americas/12/22fgmala.crash.03/

2 http://www.heraldsun.com.au/leader/south-east/amatiane-crash-death-in-chelsea-

puts-microscope-on-moorabbin-airport/story-fngnvmh227098632943

Blhttp://www.thequardian.com/film/2015/mar/06/harrisiord-plane-crash-rallying-cry-

airport-neighbors

[“lhttps://www.modernghana.com/news/400763/1/allieezaish-would-not-affect-effor

ts-to-regai.html

Blhttp://www.aero-news.net/EmailArticle.cfm?do=magxtpost&id=b9ad15d6-3162-4

6b7-90c2-6284c02a9fy3
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3.4 Involved Stakeholder Analysis

The structure of multiple involved stakeholdersawefation accidents is drawn in Figure
3.6, which is a revised version of the originalgilean by the Ministry of Transportation
and Communications, ROC. Light lines connect tlakettolders in normal case, and
dashed lines refer to coordination. In the figuve,focus on the route of post-accident,
which is drawn by heavy lines, and highlight thgoortant stakeholders such as airline,
the media, the public, passenger, and economy @ridtg We can also find that these
listed stakeholders are interactively related. Wiaen accident happens, the media
announces the news to the public, and then theynbeconcerned about this issue.

™y H c -
Ministry of | &equirement (4 rnational | —— » Coordination
> . Normal case
Transport Report | ASSOCIAtION | sy Post-accident
Law 3 . Y
Monitor -
. , Report Accident
Navigation | Monitor .
The Congress Investigator
Service =" Report
Empow Data
Law Report . i Inf )
Civil Aviation | Audit - niormation
Vil Avialion Airline Information
Bureau * Report v .

Demand mission

[Environment J

Publicize

The public Impact

Servicg Impact
| Support Motivation
v
‘ Mili - Economy
thitary p Passenger ‘ & Society

Rescue

Figure 3.6 Involved stakeholders of aviation acciddgs

To investigate the impact of accidents, we seleoteglreal accident for our case study,
the GE222 Accident, which occurred at 19:06 on By 2014. The operator was
TransAsia Airways ATR 72-500, and the number odiliies were 4 crew members and
44 passengers of total 58 occupants. The flight s Kaohsiung International
Airport (KHH) to Magong Airport (MZG), located imasolated island in Taiwan Strait.
The aircraft was out of flight path in en route phdefore landing at Magong Airport
because of bad weather. A sudden vertical windrsb@ased the aircraft to lose lift
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force, which resulting the aircraft to be destroged crash onto local houses. Therefore,
this research focuses on post-accident conditiaineg customers, economy and
society will be research targets to analyze theration.

3.5 Stock Price Fluctuation

3.5.1 Saocial Influences of Aviation Accidents

The event study method (ESM) is a statistical tepto study stock price fluctuation
caused by unexpected events, and can be used mdifgusnort-term impacts. Crisis

management research has used ESM to explore thetatampacts of the release of
new information or occurrence of unique events lBasuring changes in stock prices
(Seo et al., 2014; Walker et al., 2005). The assiompmf the methodology is that the
abnormal returns (ARs) are the result of the anoement and that no other event
occurs on the same day.

R, = In(i) or R, =B Pon , for t=[-i,-1] and EN-{1} (3.1)
' Ps,t—l ’ Ps,t—l
where,
S . stock,
t . day,
Rs t : the returns of the stockon dayt,
Pst : the closing price of stockon dayt.

Returns of the stock is computed as the differdrateveenPs andPs 1 in Equation 3.1
and Equation 3.2. The coefficienisandf are estimates of the parameters obtained via
ordinary least squares (OLS) regression wiRarerepresents for market return on day
given one periodt=[-i,-1]. The stock returns are regressed agahmestréturn of market
index to remove overall market effects. The datthefevent is denoted &=0.

R, =a+pBxR, +¢&, for t=[-i,-1] and EN-{1} (3.2

ER, =d+BxR,,, for t=[1, j] and EN-{1} (3.3)

m,t?
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where,

a, fp . estimates,

m : market,

&t : error term,

Rm.t : the returns of the market on day

ER :expected return of stockon dayt.

Abnormal return on day (ARsy is the subduction of real stock return and exgukct
return in Equation 3.3 and Equation 3.4. Note #iatormal returns are returns over and
above the return predicted by general market tremds given day. Finally we can
accumulate abnormal returns within given event wimdo get cumulative abnormal
return CAR) in Equation 3.5.

AR, =R, -ER,, for t=[-ij] and i, jeN-{1} (3.4)
CAR =Y AR,, for t=[-ij] and i, jeN-{1} (3.5)

where,
ARst :abnormal return of stockon dayt,
CAR : cumulative abnormal return of stogk

TransAsia Airways’ closing price and market retware retrieved from homepage of
Taiwan Stock Exchange Corporatidmitp://www.twse.com.tw/ The next trading day
of TransAsia Airways aircraft crash is July 24, 204st=0. We collected data for a
period, t=[-61, -1], 60 trading days of pre-event data ttedwuine the trend by using
OLS, wheret=-61 is April 25,t=-1 is July 22, 2014. To estimate the relationship
between selected stock (TransAsia Airways) and &hdhiwan stock market
performances, we can g¢=0.0476, 0=0.001, andER = 0.001 + 0.047& Rt
Abnormal returns are the subtraction of expectaarme fort=[-61, 47] and real returns
as illustrated in Figure 3.7, whetred7 is September 30, 2014. As we can see, there is
big drop att=0, indicating a big retreat on stock markeAR; is accumulation oAR;,

as seen in Figure 3.8. Before0, CAR had already been decreases, and the negative
growth trend becomes more serious after the actiden
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3.5.2 Relationship of Media Exaggeration and Social Impatc

The media has a strong influence on consumers, sischin purchase behavior,
perception, trust, and self-identification. Fortarxe, Fang et al. (2012) found that
during the avian influenza outbreak in Taiwan irD20the fear of chicken product
consumption lowered risk tolerance and amplifiedhljpurisk perception and anxiety
through the repeated mass media transmission ofnmation. To confirm aviation
disaster causes, Walker et al. (2014) accesseadugamews services data source
including Lexis/Nexis, Bloomberg and Reuters, amehtdetermined what causes were
reported in the initial news reports about the @eci in order to ensure the direct
influences to investors by using ESM. Yadavalli ahes (2014) checked influences
on consumer behaviors caused by positive mediagyaitand negative media coverage
about lean finely textured beef (LFTB) in the USeyHound that consumers rely on
news media to direct their food purchase decisi@m] discussion of the LFTB
controversy aroused curiosity in readers, caudmegntto seek further information on
the topic. To quantify the media impact, a long¥tdracing quality-adjusted approach
to construct a weighted media index can be used. mhdia index is computed by
summing the number of news articles across eacls sewrce per day and calculating
an expected value based on percent of consumeersdap per news source and the
number of total news articles.

In this section, we accessed two news databasewldtalcom and KMW) and two
newspaper official websites pertaining to the foiggest newspapers in Taiwan: United
Daily News Series, China Times Series, Liberty Bmand Apple Daily. To observe
short-term influences to society from news releadfethe aircraft crash, we used the
keywords “Penghu Aircraft Accident” and “TransAshirways” to collect all related
news from July 23 to September 30, 2014 and madealatabase. All related news (920
articles) in Figure 3.9 were collected to get thienber of news articles during the said
period. According to Figure 3.10 which shows thedimendex of the GE222 Accident,
we can understand that most news articles are édcaa the first week and close to
zero after one month. The peak occurs on July @44 2230 articles), which is the day
after the accident, and we based on this day talatdize all data.
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Figure 3.10 Media index and news article of the GE2 Accident

3.5.3 Hypotheses Development

In order to figure out the direct relationship beém media influences and social
impacts, we compared abnormal returns and newaselébnormal returns in Figure
3.7 are similarly standardized using July 24, 2@%4the base, and then converted to
absolute values, because absolute values can eepifes stock price change regardless
of positive or negative fluctuation. Figure 3.1kgents a graph that directly compares
abnormal returns and number of news releases teseqt the influences to the society
from a combination of stock performances and thelimeWNe found that they have
similar trends especially in the first week, ant ilmost corresponded. For this reason,
we can judge that ESM, which is used to evaluat@akganic, is related to media
influences, and simultaneously we can say mediggedation did affect the public
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cognition. As a result, we would also like to mdiygotheses to clarify whether people
are affected by aviation accidents, and that vélelplained in next section.
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Figure 3.11 Comparison of media and stock performace

The findings can help the government and airlinesolbserve the effects on stock
fluctuation, which is related to the release of sewo they could take some
countermeasures to prevent getting worse.

3.6 GE222 Accident Field Survey

3.6.1 Field Survey Plan

To understand how the GE222 Accident impacted dbal Imarket, a field survey was
conducted on September 18 to 19, 2014. The purposet® investigate site situation
and to interview with local residents and air pagges to familiarize with accident
influences, and receive more feedbacks and detatistview locations are Taichung
and Penghu airports, inside aircraft, hostel, dmps as Figure 3.12 and Figure 3.13.
Interviewee are passengers, airport staff, hosadl, @irline staff, and local residents.
Interview contents include (i) age, travel purpdbgng experiences, airline; (ii) airline
choice criteria; (iii) personal safety definitiomdajudgment; (iv) safety perception to
TransAsia Airways; (v) trend of tourist flow andyaother impacts to local society.
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Figure 3.12 Restaurant staff in Taichung Figure 3.13 Travel service in Penghu
Airport Airport

3.6.2 Summary of Interview Results

During the flight, passengers were firstly intewvezl. Most of passengers are in group
tour, and they did not select which airline to usaly followed travel agency
arrangement. For other passengers, criteria ahaidhoices includes service (short
distance: seat comfort), airfare (but almost thmesamong airlines), safety perception
(no recent news release), aircraft type (preferjdtiy airline experiences, and schedule
preference. Some passengers may not choose Tran8&esiays because of family’s
pressure and rumors, but some still kept positttitudes to TransAsia Airways. From
Taiwan to Penghu, people can choose aircraft oy,feut most of them preferred easier
and more convenient way. According to airport amline staff, because September is
going to be out of peak season, and also owindh¢oGE222 Accident, number of
travelers to Penghu decreased around 20%, wherenosia all passengers are
Taiwanese.

A site visit to local residents in Penghu, theyutio TransAsia Airways was just
unlucky due to weird wind that let aircraft losddrmce suddenly. Sometimes flight and
seat supplies are limited, they cannot make aidimgices but use the airline, and most
of local residents take aircrafts to Taiwan (esalciKaohsiung) 1-2 times per year.
Besides, they found Taiwanese people are forgedfllong as there is no news about
aviation accidents, then passengers will contirsieguTransAsia Airways. They guess
recovery period would be six months. Lastly, toamage local tourism, the Penghu
local government planned to give each traveler éaghu 500 NTD from October,
2014.

51



Figure 3.14 and Figure 3.15 show the three buildiestiroyed by the aircraft, and there
was not repaired yet after two months. Howeveldesgs living around the accident
site behaved as usual and did not care about theest anymore.

Figure 3.14 GE222 site investigation 1 Figure 3.16E222 site investigation 2

3.7 Summary

Because aviation accidents cannot be totally adhide consider to minimize the loss
associated with accidents such as by reducing Isoaméc. A structure of accident crisis
covering user, society, airline, and governmenesichas been drawn to show the
potential consequences it may bring. Airlines, mearknd customers are majorly
affected. Previously, to reduce the accident imft@s, several measures such as law
amendment, passenger safety education program,tcagving, and airport relocation
have been implemented. Moreover, a structure oftiphelinvolved stakeholders of
aviation accidents shows these listed stakeholdegsinteractively related. When an
accident happens, the media announces the newe toublic, and then they become
concerned about this issue. This research focusgsost-accident condition, airline,
customers, economy and society are research tametsalyze the interaction. As a
result, TransAsia Airways GE222 Accident is selddi@ a case study. We used event
study method (ESM) to quantify short-term impaeisd to find the relationship with
stock price fluctuation and news reports. The tesshowed they are correlated,
implying strong accident influences on the sociegstly, a site investigation to Penghu
to survey the GE222 Accident was conducted to coleeal and latest information.
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4.1

Chapter 4

Analysis of Public Safety Perception

Introduction

After exploring the social and economic influenae€hapter 3, this chapter is going to
discuss public perception toward aviation acciderisur sub-sections including
accident hypotheses testing, formation of safetgggion, analysis of worry duration,
and change of users’ behavioral intention, compibgerse analysis of people’s attitudes
and perception. Propose, method, data collectidiresearch target of each sub-section
are summarized in Table 4.1.

Table 4.1 Analysis of public perception

Research
Purpose Method Data
Target
Accident | - To prove a more recent accident _ _ _
) Hypothesis Online TransAsia
Hypotheses has stronger effects on public ) )
. , testing survey Airways
Testing | perception than a less one
) - To explore factors of safety
Formation ) ) _
perception Regression Online
of Safety . : o . /
) - To quantify the relationship with analysis survey
Perception i _
their behaviors
) - To use worry duration quantifying . Their
Analysis of o Cox proportional _
concerns with time scale Online | frequent used
Worry N hazards model,
. - To explore factors dominating . . survey | or flavored
Duration _ Survival function o
people’s strength of worries airline
Change of| - To build a SEM to describe Their
_ _ _ EFA, SEM, _
Users’ | people’s behavioral intention Multi-arou Online | frequent used
Behavioral | - To compare different SEM ? , P survey | or flavored
analysis
Intention | performances of two groups y airline
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4.2 Research Instruments

4.2.1 Implementation of Online Survey

In order to explore people’s perception, a compnelve investigation covering
people’s diverse perception is needed. We adoptedndine survey for Taiwanese
citizens from January 27 to February 16, 2015. GB222 Accident is a domestic route,
so the four airlines operating in the domestic raaikre selected. The purpose is to
realize what people consider about aviation aceégjemmd to clarify the degree to which
people may perceive toward an airline that hasnteeecidents. It is feasible and
reasonable to collect airline preference and evalualata by online survey, because
most of the people purchase air tickets throughlmiternet. Moreover, talking about
aviation accidents to passengers in the airporbhds morally allowed, so if we
implement face-to-face questionnaire, it is higbbgsible to be rejected.

The questionnaire consists of five sections in FEgd.1l. Firstly, we used 4 items to
investigate their previous flight experience fomustic and international routes, and
preference and usage of four airlines in Taiwan] BiX Mandarin Airlines, TransAsia
Airways, Far Eastern Air Transport, and othersthi@ second section, we asked about
their safety perception toward aviation accidertgarding to accident record impact,
media impact, willingness to use the airline, cdafice of safety knowledge, airline
operation, financial, tangible and information-atied concerns with a Likert 5-point
scale to rate the level of agreement (i.e. 1: giisondisagree, 2: disagree, 3: neither
agree nor disagree, 4. agree, 5: strongly agreededtion 3, criteria of airline loyalty
and behavioral intention was obtained based om thest frequent or favored airline.
Then we selected TransAsia Airways GE222 Accidenduly 2014 as a case study
target, and also asked people about their imagedamdity, safety perception, trust and
willingness to use and recommend toward TransAsiavalys using a Likert 5-point
scale (i.e. 1: very low, 2: low, 3: medium, 4: high very high). In the fourth section,
there are two scenarios representing before amd @it GE222 Accident. We would
like to understand people’s considerations towardn3Asia Airways before the
accident, so we let them recall the previous dibnaand rate it as Scenario 1 in this
study, while their considerations after half yearthee GE222 accident were asked in
Scenario 2. Lastly, socio-economic information urtthg gender, age, monthly income,
civil status and education level were retrievethst section.
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Figure 4.1 Contents of the survey

However, during the course of the survey, anoth@ndAsia aircraft crash (GE235

accident) occurred in Taipei on February 4, 201tusl respondents who participated in
the survey after the second aircraft crash woulck tdifferent feelings, perception and
response due to the recent catastrophic accideninadia exaggeration. Therefore, the
respondents were separated into two groups acgpridinanswering period, which

means before and after the GE235 Accident, as Gloapd Group 2 respectively.

Figure 4.2 shows the distribution diagram of resjgmts and accident period.

Originally we only planned to implement survey fGroup 1, but since the second
accident occurred unexpectedly, we decided to woatcollecting data. Accordingly, a

total of 393 samples were divided into two grougsup 1 and Group 2.
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Figure 4.2 Distribution diagram of respondents andaccidents
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Table 4.2 Survey profile

Date January 27 to February 16, 2015
Target Taiwanese citizens who currently live inwiam
Type Online investigation (google questionnaire)

Collected 393 samples (G1:202 / G2:191)
Screened 337 samples (G1:172 / G2:165)

A 3-week intensive online survey was conducted fdanuary 27 to February 16, 2015
for Taiwanese citizens. We did not provide incesdivfor them to prevent double

submission, and finally we received 393 effectiamples for data analysis in Table 4.2.
After data screening, 337 samples were remainedin@wo answering date, the

respondents were divided into two groups accortbrigpeir response date: (1) Group 1
refers to those who answered the survey beforeuBeprd (the date of the GE235

accident), and comprises of 202 samples; and (@652 refers to those who answered
after the said date, and is composed of 191 samples

4.2.2 Descriptive Statistical Results

A demographic profile of total samples includingnder, civil status, employment,
monthly salary (NTD), age as well as educationllave summarized in Table 4.3. Most
respondents are young people (aged 21-30), singkemployed, and highly educated
with advance diplomas owing to the accessibility tbé online survey. However,
nowadays people purchase air tickets via airlindsites, and airfares for domestic
routes among airlines are slightly different buioeafable. Although the aged people
have more budget for airline choices, young peapteconsidered to be future users, so
their behaviors are important to understand paéntarket trend. Moreover, domestic
flights mostly serve leisure purpose passengetsadsof business trips, so majority of
customers are young or mid-aged people, and s@ooeenic information does not
have too many influences on their airline choicesaose of affordable and reasonable
airfare among airlines.
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Table 4.3 Demographic profile of respondents (screed data)

Group 1| Group 2 Group 1| Group 2

Category ltem Category| Item
No.| % |No.| % No.| % |[No.| %
Gender Male 98 57.0|105/63.6| Age <21 1106 3|18
Female 74 43.0| 60 |36.4 21-30 |10058.1/123|74.5
Monthly <20,000 40| 23.3| 39 |23.6 31-40 | 37|21.5/ 27 |16.4
salary (NTD) 20,000~39,99947 | 27.3| 51 |30.9 41-50 | 20(11.6] 3 | 1.8
40,000~59,99954 | 31.4| 48 |29.1 51-60 | 11/ 64| 8 | 4.8
60,000~79,99917 | 9.9 (13| 7.9 >60 3117/ 1|06
>79,999 14| 8.1 | 14 | 8.5 |Educationn Junior 317|106
Civil status Married 51|29.7| 26 |15.8| level Senior 7141| 6 | 3.6
Single 121 70.3|139|84.2 J. college| 18 |10.5] 2 | 1.2
Employment Yes 137 79.7|118|71.5 University| 66 |38.4| 85 |51.5
No 35| 20.3|47|28.5 Advance | 78 |45.3| 71 |43.0

The data of respondents’ frequently used or favaidohe, usage of the airline, annual
flight frequency (both domestic and internationkdhts), and frequency of use of
TransAsia Airways are summarized in Table 4.4.

Table 4.4 Air travel itinerary of respondents (screned data)

Group 1 Group 2 Group 1| Group 2
Category | Item Category Item
No. | % No. % No} % |[No.| %
0 131 |76.2| 107 | 64.8 UNIAir |109|63.4/117|70.9
Frequently X
Annual <1 29 | 169 38 23.0 q Mandarin | 27 |15.7| 16 | 9.7
used or
flight 1-2 11 | 64| 6 3.6 tavored TransAsig 24 |14.0| 16 | 9.7
frequencit | 2-3 0 0 5 3.0 sitline Far Easten3 | 1.7| 6 | 3.6
(domestic)| 3-4 0 0 5 3.0 others 9 5/210|6.1
>4 1 0.6| 4 2.4 | Usage of Yes 41|23.8| 58 |35.2
0 19 | 11.0 13 7.9 | the airline No 13176.2/107|64.8
1 59 | 34.3 47 28.5 0 96 |55.8| 95 |57.6
Annual
fioht 2 46 | 26.1 57 34.5 Total 1-2 52130.2| 44 |26.7
i
g 3 19 | 11.0 18 10.9| TransAsia 3-4 13/ 76| 6 | 3.6
frequenci!
4 22 [12.8 21 | 12.7| usagé 5-6 8| 47/13|7.9
5 7 4.1 9 5.5 >6 3| 1.7 7 | 4.2

[L'Round trip is counted as 1.
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Respondents largely prefer UNI Air, especially fioose who do not fly frequently or
have not used domestic flights before, becauseotiner three airlines or their parent
companies have bad safety records or financialscgeeviously. After checking the
usage data from Civil Aeronautics AdministrationOVIC, the passenger carriage of
airline distribution is different from our surveyedsults. Market share for domestic
routes of UNI Air, Mandarin, TransAsia, Far Easteand others are 37.2%, 14.5%,
28.0%, 17.6%, 2.7% in January, 2015, and 41.19%/%617.4%, 22.4%, 2.4% in
February, 2015. The differences show that markatesbf UNI Air is lower in reality,
suggesting that the young people have strongemtioteto use UNI Air than the elderly.
If the share for UNI is still higher after samplegp balancing, we can infer that due to
flight schedule or seat limitations they could setect what they want and use other
airlines instead. Besides, Group 2 shows higheiepgace for UNI Air than Group 1,
revealing that people tend to change the favongih@ito UNI Air owing to the GE235
Accident influences. Some of the respondents dohawe flight experience and even
most of them have not yet used their favored asjrbut they still have their individual
perception toward airline companies as potentiataraers, so these samples should be
included.

4.3 Accident Hypotheses Testing

4.3.1 Hypothesis Description

As we described in previous section, in our ingggion, we asked respondents their
perception before the GE222 Accident (Scenariontl) &t the situation after the GE222
(Scenario 2). Nevertheless, the GE235 Accident meduduring our survey, making
respondents divided into two groups as Group 1@ralp 2 in Figure 4.3. It is also
necessary to compare the difference of respondéhesmethodological approach used
is hypotheses testing. We intended to testify wéredtviation accidents have an impact
on public perception toward airline companies faffedent groups under different
scenarios. Two scenarios were created for evaluaiile current situation and an
imaginary condition supposing that one fatal aftccaash happens to the airline they
selected were Scenarios 1 and 2, respectively.efdrey;, the gap of perception can be
compared to provide a perspective estimate of ouste’ behaviors after accidents. The
only method is to design scenarios for respondenimagine conditions and answer
questionnaires, as it is not possible to foredssbtcurrence of aircraft crashes.
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Figure 4.3 Distribution diagram of respondents, addents and scenarios

Public attitudes toward the airline may change nf accident happens because its
occurrence would decrease their product confideslter, brand image and identity, and
also let them re-evaluate the airline again. Pepyag attribute the cause of accidents to
operation and safety management, and arouse erabtistrust to the airline. Since the
airline has a bad record once, people may be affaidpeated occurrences again, thus
their willingness to use and recommend the airimaild be affected. Therefore, it is
necessary to compare their perception change ssicimage (Mikulic and Prebezac,
2011; Elkhani et al., 2014; Hu et al., 2009; Dodnét al., 2011), safety concern (Gilbert
and Wong, 2003; Chang and Hung, 2013; Vlachos amd2014), trust (MacDonald et
al., 2012) and purchasing willingness (MacDonaldakt 2012) between these two
groups.

wik stands for mean of categokyin scenarig for groupi., fori= 1, 2 (G1 and G2 in
brief), j=1, 2 (Scenario 1 and Scenario 2, S1 and S2 if) lanmel k=1, 2, 3, 4 (image and
identity, safety perception, trust, and willingnéssuse and recommend, as IMG, SAF,
TRU, and WLN in short). The range pfk is from 1 (very low) to 5 (very highjix is
mean of people’s 5-point rating (1:very low; 5: wéigh) toward TransAsia Airways as
summarized in Table 4.5, and it should be no difiees between G1 and G2 toward the
samg, andk, if GE235 accident did not occur.
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Table 4.5 Characteristics of hypothesis testing vable

(Groupl, G1): respondents who answered before GEB2&8ent
(Group2, G2): respondents who answered after Ga2a8lent
(Scenario 1, S1): situation before GE222 accident

(Scenario 2, S2): current situation (6 months a&ER22 accident)
k=1, 2, 3,/ (IMG): image and identity; (SAF): safety perception

(TRU): trust; (WLN): willingness to use and recomrde

1=1,2

i=1,2

Therefore, the two hypotheses for Group 1 and Gergspectively are given below:

H1. An accident has a negative effect on the airlisseasment from the viewpoint of
public perception on the base of Grouppki{>p121)
H2. An accident has a negative effect on the airlisgeasment from the viewpoint of
public perception on the base of Groupi2i{>L221)

Regardless of groups, perception in Scenario lldhmel equal because there were no
accidents before the GE222 Accident, so when refgas recall their previous
consideration, they are supposed to judge TransAsiaays in the same standard.
However, another recent accident (the GE235 Act)dsuld have had an influence on
Group 2 respondents, which implies that their gatef perception could be biased and
sentimental at that moment as Group 2 directly B&pee the seriousness of aircraft
crash again through the media. In a similar wag, élaaluation of TransAsia Airways
after the GE222 Accident would be interfered witle 1GE235 Accident, we suppose
that respondents may deepen their reactions andduse more pessimistic due to the
recently happened accident. For these reasonsssuena that for Group 1 and Group 2,
their perception in Scenario 1 and Scenario 2 #fereht due to the latest aviation
accident involving the same airline.

H3. A more recent accident has a negative effect @n dinline assessment from
viewpoint of public perception on the base of Scienh. (u11k>p21K)
H4. A more recent accident has a negative effect onaileéne assessment from
viewpoint of public perception on the base of ScBn2. (u12k>p22K)

When a tragic event breaks out, most of the pemalg be shocked and closely follow

the news. Most of time, they would have an overwisel reaction upon hearing about
it, then they would calm down gradually and adaphe negative change until they can
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accept the truth. The period of adaptation to at@wn accident would vary across
individuals and people would likely have additionafluences from another recent
accidents. In line with this, another hypothesigrigposed.

H5. A more recent accident has a stronger effect thdess recent accident on the
airline assessment from viewpoint of public permept(uzik>p121)

To sum upH1 to H5, the level of influence caused by aviation accigdar different
groups under different scenarios can be specified.

H6. Both accidents have a negative effect on thénaidssessment from viewpoint of
public perception.p(11k>p21k>p12k>122K)

Table 4.6 Summary of hypotheses

An accident has a negative effect on the airline

H1 >ui2), H2 >
(hauk>pazy), H2 (paac>p22y) assessment.

A more recent accident has a negative effect on

H3 > , H4 > il
(Ha1k>p21¢) (ma2>pz2y the airline assessment.

A more recent accident has a stronger effect than a

H5 (u21k>ui12 ) .
G Hazy less recent accident on the airline assessment.

Both accidents have a negative effect on |the

H6 (Luk>poik>pa2k>pH22x) .
H H H H airline assessment.

N

G1S1 (i) [— % G1S2 (i)
H3 HS H4
- H2
G2S1 (15, G252 (1)

N~ He

Figure 4.4 Configuration of six hypotheses
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Hypotheses are summarized in Table 4.6. Structaoalel is shown in Figure 4.4. Then,
we adopted a statistical method to prove the hygsab. Null hypothesidHp) and
alternative hypothesidi@) for H1 to H6 are listed in Table 4.7. It should be noted that
we examined paired samplesHd andH2 because we checked two variables given one
group, while inH3, H4 andH5, we had to compare the difference between two kEmnp
Group 1 and Group 2. Moreover, we condudtetgst forH3, H4 andH5 in advance to
check whether their variances are equal or notthis study, after implementing
one-tailed-test, ifp-value is smaller than level of significance, whiarmally uses 5%,
null hypothesis can be rejected, and then we cegpa@lternative hypothesis.

Table 4.7 Hypotheses and statistical methodology

Ho Ha Methodological approach
H1 | paik=pazk U11k>H12k .
t-test: paired two sample for means
H2 | poak=p22k WU12k>H22k
H3 | piik=poik H11k>p21k (1) F-test: two-sample for variances
H4 | piak=p22k M2k >H22k (2) t-test: two-sample assuming equal/unequal
HS | poik=pazk H21k>p12k variances
H6 - H11k>p21k>pi2k>p2k | Combination oH1 to H5

4.3.2 Difference of Two Groups

To understand public safety perception toward tlre iredustry, we tested their
agreement of the statements regarding aviatiordewsts, as shown in Table 4.8. This
table compares Group 1 and Group 2, their conseesssregarding to accident record
impact, media impact, willingness to use the aalirand confidence of safety
knowledge. We adopted Likert 5-point scale to ftatel of agreement (i.e. 1: strongly
disagree, 2: disagree, 3: neither agree nor disagreagree, 5: strongly agree). From
the results, we can find that Group 2 is more $iesio aviation accidents than Group
1. They tend not to trust the airline especiallgnfaccident occurs to the same company
again, and further decrease their willingness ®itusCorrelation test also reveals that
safety perception is independent of age, incomeeahatation level for both Group 1
and Group 2. It means that no matter how diffetieair socio-economic statuses are, all
respondents have a common criteria for evaluatiagty aviation consciousness.
Besides, we also examined the correlations betwertion safety perception and age,
income and education level in Table 4.8, eventualiynd there is no relationship. Thus,
this survey has targeted general people, and caunsed to understand their safety
consciousness toward aviation industry regardléfisetr socio-economic statuses.
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Table 4.8 Consciousness of aviation accidents ospondents (Group 1/Group 2)

Item description Average Sta,nd,ard Correlation .
deviation Age Income | Education

(a) Accident record impact

1. The safety level of airlines with accident retis | 2.40/2.26| 0.99/1.01| 0.00/-0.09 | -0.04/0.05 | -0.21/-0.15

the same as that of airlines without accident s.or

2. An airline with a more recent accident is l¢es487/2.71| 1.00/1.01| -0.04/0.03 | 0.00/-0.08 | 0.00/0.06

reliable than an airline with a less recent one. (i

airline with accident 5 years ago is less reliahkmn

airline with accident 6 years ago)

3. | am discouraged to purchase a flight ticketfrp3.70/3.83| 1.05/0.99| -0.05/-0.04| -0.02/-0.09| 0.09/0.10

an airline with more frequent accidents even if is

cheap.

4. | don't care about flying with an airline thaas 2.29/2.28| 1.05/1.02| 0.07/-0.03 | -0.04/0.09 | -0.21/-0.09

had a number of casualties.

5. Even if an accident occurs, good compam07/3.90| 0.70/0.78| -0.07/-0.02| -0.01/-0.06| 0.07/0.10

response and attitude make me feel that the aifline

involved is reliable.

(b) Media impact

1. | feel dreadful when | watch the news coverafge 8.85/3.71| 0.82/0.99| 0.07/-0.02 | -0.01/-0.02| -0.13/0.09

aviation accidents on TV.

2. | believe the information and discussions regayd 3.60/3.25| 0.73/0.87| -0.12/0.00| 0.06/0.09 0.19/0.15

aviation accidents and airline safety rankings o |t

Internet.

3. I am influenced by family members, relatives ar#l79/3.78| 0.90/0.87| -0.01/-0.04| -0.06/-0.03| -0.02/0.15

friends to not use airlines with bad safety recdms

make them less worried.

(c) Airline use willingness

1. | do not want to buy or may sell (if owned) #qc3.65/3.72| 0.80/0.87| 0.20/0.13 0.05/0.09| -0.05/0.0p

of an airline that | distrust.

2. 1 will use the airline even my safety perceptiod.36/2.37| 0.94/0.95| -0.11/-0.01| -0.01/0.09 | 0.03/0.05

toward it is bad.

3. I wouldn’t recommend an airline that | distrust. | 4.12/4.03| 0.62/0.76| -0.05/-0.11| 0.01/-0.09| 0.09/0.05

(d) Confidence of safety knowledge

1. | am familiar with airline safety management an@.02/2.88| 0.93/0.95| 0.01/-0.01 | 0.04/0.06 | 0.05/-0.08

know what to do in emergency.
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4.3.3 Results of Hypothesis Testing
Table 4.9 shows the average and standard deviattipp fori =1, 2,j = 1,2 anck=1
to 4. Respondents used 5-point Likert scale touatal TransAsia Airways about image

and identity, safety perception, trust, and williegs to use and recommend in two
scenarios.

Table 4.9 Average and standard deviation in 2 scerias for 2 groups

Scenario 1 Scenario 2

IMG | SAF | TRU | WLN | IMG | SAF | TRU | WLN

Groupl| AVG | 3.04 | 3.04 | 3.05 | 294 | 250 | 242 | 239 | 2.29
(202) STDb | 0.70| 068 | 0.70 | 0.79 | 082 | 0.84 | 0.85 | 0.86

Group2 | AVG | 290 | 287 | 286 | 282 | 197 | 1.84 | 1.85 1.79
(191) STDb | 0.72| 0.74| 0.74 | 0.7 | 080 | 0.81 | 0.79 | 0.82

Given that a rating of 1 is very low and 5 is vhigh, the range of each average number
p11kis 2.94 to 3.05p12¢is 2.29 to 2.50p21kis 2.82 to 2.90 angzikis 1.79 to 1.97. There
are significant differences among those data, soteséed the six hypotheses and
examine the results. We adopted paired samfast forH1 andH2. ForH3, H4 and
H5, because they covered different sampleest was conducted at first respectively,
and found variances i3 andH4 were the same but variancesHB were unequal.
After that, two-sampld-test assuming equal/unequal variances was impleteo
examine the significance.

Table 4.10 Summary of hypotheses testing

Significance

Ho A IMG (k=1) SAF(k=2) TRUK=3) WLN(k=4)
H1  pak=pisk  paik>pizk ** ** *x *x
H2  poak=pozk  paz2k>pezk ** ** *x *x
H3  p1ik=peoik  Haik>p2ik * *k *k 0.075
H4  piok=pozk  paz2k>pezk ** ** *x *x
H5  poik=piok  p2ik>pizk ** ** *x *x
H6 - H1kHatk Confirmed Confirmed Confirmed Par.tlally

>U12k> 22k confirmed

** Significant at 1% level; * Significant at 5% lel
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Null hypothesis iflo), alternative hypothesi$i@a) andp-value forH1 to H6 are listed as
Table 4.10. After conducting one-tailgetest for H1 to H5, it was found that all
p-values indicate greatly significant at 1% or 5%ele so null hypotheses can be
rejected, and then accept alternative hypotheseamigation result of WLN irH3 is
0.075, which means there is no significant diffeeebetweemi14 andpo14 at 5% level,
but it can be accepted at 10% level. That is topwdljngness to use TransAsia Airways
is almost the same before the G222 Accident, ligittyy affected by the G235 Accident.
H6 is the combination o1l to H5, and thus we can fully confirm the hypotheses for
IMG, SAF and TRU, and partially confirm it for WLN.

The survey outcomes show that accidents signifigaatfected public perception
toward TransAsia Airways, and that the more re@atident had stronger influences
than the previous one, so for this reason, Groopudd not fairly evaluate the airline at
the same criteria as Group 1. Airline companies alap realize the consequences of
repeated accidents will result in loss of customsosthey have to implement safety
management at the highest level. Finally, resulticate that public perception is an
important element in air transport management andicktes airline choice behavior,
since their image and identity, safety perceptioumst are low, willingness to use and
recommend would be low as well.

4.3.4 Discussions of Hypothesis Testing

As time passes by, the worries are healed and gligdiorgotten. This section
investigated public perception change by assumifigreint cases for different groups
of respondents. The purpose is to clarify the degoewhich an accident would bring
about consequences, e.g. public perception changeaecident consciousness. Their
general safety consciousness and evaluation tcsAsa@ Airways are totally different
for Group 1 and Group 2 and in Scenario 1 and Sue8aThis section has employed a
hypothesis testing approach to quantify negativieience of aviation accidents to the
public and revealed reasonable results. Aviatiandants cannot be predicted, so there
is no research collecting similar data, which isimque and exclusive point in our
survey. The outcomes will be a typical researchctvl@inalyzes the direct influence of
just happened aviation accidents.
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4.4 Formation of Safety Perception

4.4.1 Factor Exploration of Safety Perception

Various airlines and increasing air transport demisagrouse a keen competition in the
aviation market. Customers generally base on ad, fservice quality, flight schedule,
airline image and safety perception, etc. to sedecairline. However, although aircraft
is proved to be the safest transport mode, andiawiaccidents rarely occur, some
people still worry about the safety. The factorst ttause their safety perception are not
well summarized before at the best of our knowledgeit is of importance to explore
this phenomenon and help them reduce anxiety.

To summarize the problems we have observed, we dvbké to prove whether
customers’ safety perception have an effect onr thehaviors. In order to improve
safety, reduce accidents, and increase social iteneke hope to explore the factors
contributing to safety perception, and to drivedimés to improve safety so as to reduce
the possibility of occurrence of accidents.

Diverse variables which may influence people’s saferception toward airlines were
summarized, and a survey was conducted to colket dccording to literature review
and our hypotheses, influential factors of safetycpption in Table 4.11 can classified
to five aspects: (a) aviation accidents (Gill anldeigill, 2004; Slovic, 1987), (b)

financial (Suki, 2014; Mikulic and Prebezac, 201t),tangible (Chang and Yeh, 2004;
Han, 2013; van Oel and van den Berkhof, 2013; S2&d4; Mikulic and Prebezac,

2011), (d) airline operation (Suki, 2014; Chang afeth, 2004), and (e) information
sources (Fang et al., 2012; Yadavalli and Jone%4;28uki, 2014; Chang and Yeh,
2004).

As a formation of the public’s safety perceptiombjective data was collected to

convert qualitative variables into quantified dagd: variables were measured with

Likert 5 points (1: strongly disagree, 2: disagi&eneither agree nor disagree, 4: agree,
5: strongly agree), where high points suggest tlégcator has strong effects on safety
perception.
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Table 4.11 Influential factors of safety perceptiortoward airlines

Indicator

Description

(a) Aviation Accidents: 4 variables

AC1V accident history Safety of airlines with and withaacident record are not the same.
AC2 accident free period An airline with a moreawtaccident is less reliable than an airline &itess recent one.
) | am discouraged to purchase a flight ticket frama&line with more frequent acciden
AC3 accident frequency o
even it is cheap.
AC4V number of casualties| | care flying with an airlthat has had a number of casualties in the past.

(b) Financial: 3 variables

| don't think the level of maintenance and accidesurance are well confirmed even

21

ts

r

FN1V airfaref/insurance
fare is low.
FN2 LCC | think safety management of low cost @griare less than full service airlines.
FN3 seat class Economy class is less safe thandassclass.
(c) Tangible: 6 variables
TA1l aircraft type | feel that jets are steadiemtiarboprops.
cabin space/seat | Cabin space and seat configuration (e.g. narrowlaidtraft with 1 aisle and wide-body
" configuration aircraft with 2 aisles) contribute to my safety gaption.
TA3 seat location/seat spaceSeat space and location are important for me tocstin.
TA4 noise | am sensitive and may feel anxious ghkngine noise.
TAS5 safety video | watch safety education videintrease my safety cognition.
TA6 entertainment/catering In-flight entertainment and catering can distragtattention to flight condition.
(d) Airline Operation: 5 variables
OP1 pilot Pilot’s skills in controlling aircrafts idifferent airlines are almost the same.
OoP2 flight attendant Bad flight attendants’ guidesl safety demonstration make me feel unsafe.
OP3V | in-flight announcement | am not confident on safety management withoutigit announcements and signs.
flight | feel no problem in airline safety managementnfisual flight cancellations or delays
op4 cancellation/delay | happen.
ops Attitude If an accident occurs, good airline's attitude aondrespondent to accident arrangement
still make me feel reliable on this airline.
(e) Information Sources: 3 variables
IN1 TV | feel dreadful when | watch the news cogaaf aviation accidents on TV.
N2 nternet news | believe the information and discussions regardim@tion accidents and airline safdty
rankings on the Internet.
I am influenced by family members, relatives ani@nfds to not use airlines with bad
IN3 family/friends

safety records to make them less worried.
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To test how these influential factors contribute tteeir behaviors, another three
variables were collected to indicate safety peroapbriented behaviors in Table 4.12,
such as stock holding (Seo et al., 2014; Walked.eR005), purchase willingness (Han,
2013), and word of mouth recommendation (Han, 2&L&i, 2014).

Table 4.12 Variables of safety perception-orientetiehavior

Indicator Description

(f) Safety Perception-oriented Behavior

] | don't want to buy or may sell stock of airlind fiwned) which | feel
SP1 stock holding .
unsafe.

SP2V | purchase willingnesg | will use the airline, which my safety perceptitmward is good.

word of mouth o )
SP3 ) | won’t recommend the airline | distrust.
recommendation

xi¥ stands for 5-point rating of 21 influential vared of safety perception, angfy
represents 5-point rating of safety perceptionried three behavior variables with
5-point Likert points scale (1. strongly disagrée, disagree, 3: neither agree nor
disagree, 4: agree, 5: strongly agree).

Regression analysis in Equation 4.1 was used terméte the contribution of each
indicators ¥ to their safety perception-oriented behaviofs All data we have

collected are subjective data, and we would likeobserve the interaction among
variables. ¥ and ¥ are subjective data, and interaction among vataldan be

clarified

y; =26 0 +d; Vi | (4.1)

Because there was an accident occurred duringtigaésn, samples were separated by
two groups. 337 samples among total 393 sampleg w#ective data after data
screening, which include 172 and 165 respondentsGmup 1 and Group 2,
respectively. We want to use regression analysestimnate whether customers’ safety
perception have an effect on their behaviors, dteristics of variables are summarized
in Table 4.13.
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Table 4.13 Characteristics of regression variables

(G1): samples who answered before GE235 accident
(G2): samples who answered after GE235 accident

i=1to21

21 Influential Variables of Safety Perception

* Aviation accidents (4): accident history, accidizae period, accident frequency,
number of casualties

* Financial (3): airfare/insurance, LCC, seat class

* Tangible (6): aircraft type, cabin space/seat, igométion, seat location/seat space,

noise, safety video, entertainment/catering

* Airline operation (5): pilot, flight attendant, ffight announcement, flight
cancellation/delay, attitude

* Information sources (3): TV, Internet news, fanirighds

j=1,2,3

3 Safety Perception-oriented Behavior

(j1): stock holding; (j2): purchase willingness3)(word of mouth recommendation

4.4.2 Results of Regression Analysis
Because there are many variables included in theuia, two steps to eliminate
insignificant variables were conducted firstly.

* Step 1: centralization examination

According to results of variables in Table 4.14 18: variables, y: 3 behaviors), higher
score represents for stronger influences that gr@ame enforces. AC2 (accident free
period), FN1V (airfare/insurance), FN2 (LCC) and FKseat class) are not strong
factors influencing safety perception, because maspondents had totally opposite
recognition. Therefore, four variables were exctufftem regression analysis.
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Table 4.14 Results of variables

Group 1 (172 samples) (%)

Group 2 (165 samples) (%)

1 2 3 4 5 1 2 3 4 5
AC1lV accident history 35145 11 58.7 122 1.2 17 6.7 55.8 194
AC2  accident free period| 5.8 39.5 19.8 33.7 1.2 | 9.1 424 21.8 248 1.8
AC3 accident frequency 2914 145 471 215| 1.2 115 164 448 26.1
AC4V number of casualties 1.716.3 9.9 51.7 20.3| 1.8 16.4 13.3 46.1 224
FN1V airfare/insurance | 8.7 38.4 20.3 29.1 35| 85 315 212 364 24
FN2 LCC 76 395 20.3 285 4.1 | 6.7 424 23 26.7 1.2
FN3 seat class 285 54.1 128 41 0.6 321 52.7 121 24 0.6
TAl aircraft type 0.6 12.2 33.7 453 81| 24 182 32.7 394 7.3
TA2 cabin space/seat | o, 538 233 436 41| 48 267 21.8 388 7.9

configuration
TA3 Sea“gg:ggnlseat 23 93 145 61.6 12.2| 55 127 18.8 545 85
TA4 noise 58 32 192 349 81| 7.3 327 23.6 321 4.2
TAS safety video 1.7 58 163 61 15.1] 3 9.1 139 60 13.9
TA6 entertainment/catering1.2 17.4 145 51.2 15.7] 3 139 15.8 53.3 13.9
OP1 pilot 0.6 64 52 651 227, 0 85 6.1 655 20
OoP2 flight attendant 23116 221 541 99| 24 139 194 515 127
oP3V In-flight 29 169 157 52.9 11.6| 3 152 139 57 10.9
announcement
OP4 ﬂlght 2.3 20.3 145 523 105 24 21.8 15.2 53.3 7.3
cancellation/delay

OP5 attitude 0 35 81 628 256, 06 6.1 115 63 18.8
IN1 TV 0.6 52 134 634 174| 1.8 158 10.3 53.3 18.8
IN2 Internet news 0.6 99 256 605 35| 3 152 352 442 24
IN3 family/friends 1.7 122 99 605 15.7| 3 6.7 139 61.2 15.2
SP1 stock holding 1264 279 541 105 1.8 7.3 23.6 50.3 17
SP2V purchase willingness 1.714.5 12.2 576 14 | 1.2 145 17.6 52.7 13.9
gpg ~Wordofmouth 0 17 93 628 262 1.2 1.8 115 612 242

recommendation
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* Step 2: Pearson correlation examination
Moreover, results of correlation coefficient ar@wh in Table 4.15, and four variables
(TA1, TA6, OP2, OP4) were deleted due to low catieh.

Table 4.15 Results of Pearson correlation coeffigie

AC1V AC3 AC4V TA1 TA2 TA3 TA4 TAS5 TA6 OP1 OP2 OP3V OP4 OPS5 IN1 [IN2 N3
r{ 006 0.30 0.14 0.04 0.18 0.09 0.23 0.15 0.08 0.13 0.08 0.08 0.06 0.11 0.27 0.03 0.30
SP1 p| 0.31 ¥+ 0.44 *** oW e 016 ** 013 016 031 * % (056 ***
SP2|r| 028 040 035 0.01 0.08 0.03 0.13 0.00 -0.09 0.18 0.07 0.17 0.02 0.05 0.12 0.04 0.24
V | p| M ok 0.79 0.17 059 * 096 0.10 ** 0.19 *** 0.73 0.37 ** 0.47 »*
sp3 r| 0.20 0.28 0.20 0.06 0.21 0.07 0.02 0.07 0.03 0.12 0.08 0.02 -0.02 0.17 0.19 0.19 0.28
p| ™ ok 0.24 *=* 0.22 0.78 0.23 057 * 0.14 0.73 0.67 ** x* xSk

*k n<0.01, *p<0.05, <0.1

As a result, 13 variables were remained for regpasanalysis. Results for all samples
are demonstrated in Table 4.B6s standardized effect of each indicators towarfety

perception-oriented behaviors. We can also sayomests’ safety perception dominates
their behaviors.

Table 4.16 Results of regression analysis

: SP2V (j=2 SP3 (j=3
SP1 0:1.) purch(fjalse) word of(JmoLth
. L stock holding - .
Variable Description willingness | recommendation
R?=0.154 R=0.197 R=0.146
p p p p p p
d intercept 1.89 ok 1.36 *hx 2.20 Fhx
AC1lV accident history -0.07 0.2( 0.11 * 0.08 0.19
AC3 accident frequency 0.18 roxk 0.24 kk 0.13 *
AC4V number of casualties 0.02 0.74 0.16 ik 0.05 .43
TA2 cabinspace/seat | 46 o8| 005 037 | 011 @
configuration
TA3 seat location/seat space -0.04 0.47| 0.00 096 0.01 0.91
TA4 noise 0.11 * 0.00 093 -0.15 **
TAS5 safety video 0.07 0.18§ -0.07 0.17 | -0.03 0.63
OP1 pilot -0.11 * 0.08 0.18 -0.03 0.68
OP3V in-flight announcement 0.03 0.56| 0.10 ok 0.00 0.94
OP5 attitude 0.08 0.12 0.04 039 0.13 ok
IN1 TV 0.19 *** 1 -0.03 0.60 | 0.08 0.18
IN2 Internet news -0.09 * -0.06 0.26 0.08 0.13
IN3 family/friends 0.15 ** 0.09 0.14] 0.16 Frx

0k n<0.01, *p<0.05, <0.1
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Results of regression analysis show low adjustedsR0.154, 0.197, and 0.146. For the
goodness of regression analysis results, adjuststiétld be at least 0.5, and close to 1
as the optimal fit. Our results show lov Ralues, but ANOVA in Table 4.17 has good
p-value, meaning these 13 variables are significadifferent. The reasons why’Rs
low are considered to be exclusion of other reéabehavior variables, and inclusion of
some insignificant variables, e.g. which are ingigant for SP1 (stock holding) but
significant for SP2 (purchase willingness) and $®8rd of mouth recommendation).
We understood this situation, and did not use élsalts for estimation.

Table 4.17 ANOVA results

Model SS df MS F value p-value
Regression 44.675 13 3.437 5.708 0.000
Residual 194.452 323 0.602
Total (Pivot table] 239.128 336

4.4.3 Discussions of Regression Analysis

According to the results of regression analysis, c&a understand that people who
consider accident history, number of casualties, iarflight announcement much are
not willing to use personally (AC1V, AC4V, OP3V).irAnes with frequent accidents

are totally not considered at all (AC3). Those wdr@ picky to cabin space/seat
configuration and noise may not use the airlinespeally, but possible to invest and
recommend (TA2, TA4). People who think pilot skidse less important have high
intention to invest the airline but do not encorqgople to take (OP1). Airline good
attitudes make people feel safe and willing to neeend (OP5). Therefore, airlines can
improve service and provide reliable operationgdeople to stay calm.

Moreover, people who receive information from TVthilo not believe in Internet

information are possible to invest the company, shaw less intention to use (IN1,
IN2). Those who think family and friends’ words ameportant for safety perception

will not use the airline to avoid their worries @N Consequently, the media should
report correct and appropriate news to the public.

Financial indicators (LCC, airfare, seat class) awine tangible indicators (seat

location/seat space, safety video) cannot demdastifaeir behaviors. Moreover,
multi-group comparison in Table 4.18 compares ifferénces between two groups.
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Table 4.18 Multi-group comparison

All Gl G2

SP1 SP2V SP3 SP1 SP2Vv SP3 SP1 SP2Vv SP3

stock purchase | word of stock purchase | word of stock purchase | word of

holding | willingness mouth holding | willingness mouth holding | willingness mouth
R?=0.154 R=0.197 R=0.146 R=0.144 R=0.205 R=0.038 R=0.161 R=0.21 R=0.199

p p p p p p p p p p p p p p p p p p

d 1.89 ** | 1.36 ** | 220 ** | 2,10 ** | 251 ** | 250 ** | 158 ** | 100 0.11] 2.13 ***
AC1V | -0.07 0.20| 0.11 * |0.08 0.18|-0.09 0.26| 0.12 0.14| 0.10 0.27|-0.03 0.73| 0.10 0.23] 0.06 0.51
AC3 | 0.18 *=* | 0.24 ** | 013 ** |0.23 * 023 * 10.08 0.45| 0.11 0.23| 0.24 ** | 0.20 *
AC4V | 0.02 0.74| 0.16 ** | 0.05 0.43| 0.00 0.97| 0.09 0.33| 0.07 0.49| 0.03 0.72| 0.23 *** | 0.02 0.84
TA2 | 0.06 0.28|-0.05 0.37| 0.12 ** |0.05 0.51|-0.12 0.14| 0.08 0.34| 0.05 0.57| 0.02 0.80| 0.15 *
TA3 |-0.04 0.47| 0.00 0.96| 0.01 0.91| 0.05 0.56|-0.07 0.36| 0.01 0.91|-0.10 0.26| 0.03 0.78|-0.01 0.90
TA4 | 011 * |0.00 0.93/-0.15 ** |0.23 ** | 0.13 0.12|-0.08 0.39|-0.02 0.86|-0.12 0.14|-0.18 **
TA5 | 0.07 0.18|-0.07 0.17|-0.03 0.63|-0.01 0.86|-0.03 0.68|-0.02 0.84| 0.15 ** |-0.11 0.15|-0.05 0.52
OP1 | -0.11 * | 0.08 0.18]|-0.03 0.68|-0.10 0.28| 0.09 0.31|-0.01 0.90|-0.08 0.36| 0.12 0.18|-0.01 0.90
OP3V| 0.03 0.56| 0.10 ** |0.00 0.94| 0.00 0.98| 0.08 0.25| 0.01 0.95| 0.05 0.49| 0.10 0.15| 0.00 0.97
OP5 | 0.08 0.12| 0.04 0.39| 0.13 ** | 0.05 0.52|-0.07 0.37| 0.16 ** |0.14 * |0.11 0.15| 0.07 0.34
IN1 | 0.19 *= |-0.03 0.60| 0.08 0.18| 0.10 0.25|-0.14 * |-0.01 0.95| 0.26 ** | 0.06 0.49| 0.12 0.18
IN2 |-0.09 * |-0.06 0.26| 0.08 0.13|-0.02 0.80|-0.04 0.56| 0.08 0.35/-0.14 * |-0.10 0.21| 0.07 0.41
IN3 | 0.5 * |0.09 0.14| 0.16 ** | 0.09 0.31| 0.17 * |0.12 0.24| 017 * |-0.02 0.85| 0.21 **

*x n<0.01, *p<0.05, <0.1
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OPS5 (airline attitude) is significant for Groupkiecause people still believe in airlines if
only one accident occurs, but case of repeateddets may be different. After

receiving information from IN1 (TV), Group 1 doestrshow difference, but Group 2

would like to sell stocks due to frequent accidexbrds

The main contribution of this section is to proval@erspective for airlines to facilitate
policy making and to decide which measures areceie for safety perception
improvement and customer retention. We investiggiedple’s safety perception
formation, and results are meaningful for safetgrovements.

4.5 Analysis of Worry Duration

4.5.1 Worry Duration: Cox Proportional Hazards Model

Passenger number may decrease after an accidento dbeir safety concerns, but
worries may be decaying after a period, resultmgassenger return and discouraging
airlines to improve safety management system. Wamd) Yeh (2003) found that an
accident occurs during or just before an off-peakqul, accidents are associated with a
2.54 month effect and a 22.11% monthly traffic dexl This section focuses on
people’s concerns for, and perceptions of, safetgifferent airline companies before
and after aviation accidents. Two aircraft craséney in Taiwan made it necessary and
important for the government and airlines to underd what people are thinking and to
quantify their concerns.

The mass media in Taiwan typically exaggeratesstheerity of aircraft crash events,
then causes negative spill-over influences, butehway decrease over time. Points of
interest in this study include consumers’ acclizeation to an aviation accident and the
exploration of factors that control their percepti®Vorry duration was used to specify
and quantify this situation, and to describe thescmner’s strength of concern toward
an airline. Worry duration is a subjective concaptl is defined as the period since an
accident’s occurrence until there is no individtetention of concern. The concept of
worry duration is similar to the forgetting curvebpinghaus, 1885/1974), hypothesized
as the decline of memory retention over time. Hoavew is infeasible to trace people’s
worries by year; therefore, scenarios were cred&edrespondents to imagine the
conditions, and then a worry period for each persan be obtained. This study is
meaningful for airlines and the government to eatemcustomers’ behaviors toward the
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aviation market, and to facilitate decision makih@ware of their worry period. To
quantify strength of worries, worry duration isubpgective concept caused by one fatal
accident toward the airline. The definition (deg)a period since one fatal accident
happened for individuals until there is no attetoptetain safety worries

The exploration of factors that control worry dimatis also of importance. According
to the literature review, causes of worry regardawjation accidents include flight
experiences, airline evaluation, safety knowledged socio-economic information,
among others. Hazard-based survival analysis amcCtx proportional hazards model
were utilized to observe participants’ reactionaéiiington et al., 2011). This method is
primarily used for medical statistics, to exprels probability of patients’ survival
statuses after therapy, and to examine the typpsayle that are suitable for treatment.
However, this method is also suitable for this aesk, to find the factors that dominate
worry duration, and forecast the declining peribavorry after an accident.

The elimination of safety worrie§(t) was assumed in this study to be a cumulative
distribution function, as noted in Equation 4.2,

F(t) = P(T <t) (4.2)

whereP is probability, T is the random time variable, ahds assigned time. Equation
4.2 indicates the possibility that people’s consedisappear. The survival function of
worries §t) as in Equation 4.3, in contrast, denotes the ipidisg that people’s
concerns exist.

St) =1-F(t) = P(T >t) (4.3)

The hazard functioh(t), or the conditional probability denoting thaterent will occur
between timet andt + dt, as demonstrated in Equation 4.4, is divided by first
derivative of the cumulative distribution with resp to time by the survival function.
Here, elimination of worries represents the ocawreeof an event.

dF(t)/dt _ dF(t)/dt

h(t) =
St) 1-F(t) (4.4)
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This hazard-based model describes the probabliiliowariates’ effects; therefore, the
Cox proportional hazards approach, with covariatesllustrated in Equation 4.5, can
be used to estimate the effects of factors (i®aates in this model) that influence the
duration analysis.

h(t]x) =hy(t) expBx) (4.5)

h(tly) is the hazard function with covariate vectary is a vector of estimable
parameters, such as flight experiences, aviatitetysanowledge, and socio-economic
information. ho(t) is the standard hazard, assuming all elementewdriate vectoy at
zero, ang is a vector of estimable coefficients.

Limited studies exist regarding analysis of worry adaptation by hazards-based
functions. Chang and Hung (2013) used hazard fomd¢t discover the adoption of, and
loyalty toward, low-cost carriers for Taiwan-Singa@ passengers, and estimated
coefficients for airline passengers’ socio-econoatiaracteristics. Nam and Mannering
(2000) evaluated the duration and traffc congestearsed by highway vehicle incidents
with hazard-based duration models, and focused hen dearance of hazards to
statistically analyze the duration that trafficiohents detect, respond, and clear. Ronen
and Yair (2013) used the exponential decay funcpegchologically, and explored
whether roads of different complexity and demanguie different adaptation time.
They examined the relationship among respondeunbgéstive sensation of adaptation
with learning curves and objective driving performo@a measures. Therefore, this study
will use the Cox proportional hazards model to gralindividuals’ worry duration and
its corresponding factors. It should be noted tietards were specified as hazards of
existence of worries, termed “survival” (status: d@nsored data) in this study, and
“death” (status: 1) means no worries to the airlimeother words, the higher hazards
that exist, the less people worry.

4.5.2 Survey Design

According to literature review, several factors tswas aviation knowledge (Gill and
Shergill, 2004; Slovic, 1987), cabin environmerar(\Oel and van den Berkhof, 2013;
Han, 2013), airline performances (Chang and YeB4p0socio-economic and cultural
variation (Lund and Rundmo, 2009; Joewono and Kaib@007), and personality
(Nordfjeern and Rundmo, 2015; Fyhri and Backer-Gamhd2012) have an effect on
their safety concerns. Therefore, quantificationvoiry duration was collected in our
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survey which is designed for Taiwanese citizens vduorently live in Taiwan.
Domestic routes were the surveyed targets, asi@viatcidents had recently occurred
in Taiwan.

Firstly, a 5-point Likert scale (1: very concern@dgconcerned, 3: neither concerned nor
unconcerned, 4. unconcerned, 5: very unconcerried)na different periods (at the
moment; 0-3, 3-6, 6-12, 12-24, 24-36, 36-60, 60;1&#® over 120 months after one
accident) was designed to inquire regarding woumation toward aviation accidents in
their preferred airline (such as UNI Air, Mandawirlines, TransAsia Airways, Far
Eastern Air Transport and others). The last peimogthich their concerns exist (both in
scale 1 and scale 2) represents the lifespan afecos, and mean of these periods (O,
0.01, 1.5, 4.5, 9, 18, 30, 48, 90, or 120 monteghe individual’s worry duration in
Figure 4.5 and Figure 4.6. Worry duration, for #¢n@gho were not concerned at all, is
regarded as 0, while for those who were worried @tlthe moment, but not worried
after 0 to 3 months, the worry duration is 0.01dtstinguish them from worry-free
respondents. Those who were still worried after yHars are censored samples;
therefore, the duration is 120 months, but theustaf worries is noted as a survival
status. There were seven questions in the nexpseegtith a 5-point Likert scale used
to investigate aviation safety knowledge and atgadssessment of the airline. After a
3-week online survey, 393 effective samples weréecied for data analysis. These
include 202 and 191 respondents for Group 1 andifis2 respectively.

1: very 2: B 4: not 5: not
worried worried medium worried worried at all

0(s afte

acoidenty o

0-3 months o

3-6 months o

6-12 months o

1-2 years o

2-3 years ®

3-5 years o

5-10 years [

Over 10 years [

Figure 4.5 Duration form example 1 (duration: 60 maths; status: death (1))
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1: very 2:

worried

accident) o
0-3 months
3-6 months
6-12 months

1-2 years

2-3 years

3-5 years
5-10 years
Over 10 years

3:

4: not

5: not

worried medium worried worried at all

Figure 4.6 Duration form example 2 (duration: 120 nonths; status: survival (0))

4.5.3 Results of Worry Duration Analysis
Because a real accident occurred with TransAsiav#yis, samples were divided into

two groups. Worry duration toward four airlinesyided by two groups, is illustrated in

Table 4.19. Approximate one quarter of samples haweconcerns about safety,
suggesting that they do not mind accident recoltidf of them will alleviate their
concerns in six months, and nearly ten percentstie safety concerns after ten years.

Table 4.19 Worry duration to airlines for Group 1 and Group 2

A

| "4

)

Worry duration UNI Mandarin | TransAsia Others Total
(months) Gl | G2| G1 | G2 | Gl | G2 | GlL| G2 | GL| G2 | Al
0 17 37 7 7 8 3 6 7 38 54 92
0.01 18 6 1 1 1 1 1 1 21 9 3(
15 9 2 1 4 3 4 2 19 11 3(
4.5 11 14 5 0 2 1 0 1 18 16 34
9 24 13 6 3 7 2 5 3 42 21 6
18 15 16 4 4 1 1 0 1 20 22 41
30 7 15 3 4 0 1 1 4 11 24 3%
48 5 6 0 1 1 0 1 1 7 8 15
90 4 2 0 0 0 0 0 0 4 2 6
120 15 13 1 3 2 4 4 4 22 24 4
Total 125 | 127 | 29 | 24 | 26 16 | 22 24 202 | 191 | 393
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Variables for model estimation, with a 5-point Likescale (1: strongly disagree, 2:
disagree, 3: neither agree nor disagree, 4: agrestrongly agree), are used to explore
factors that influence worry duration, to rate &ivia safety knowledge and assessment,
are demonstrated in Table 4.20.

Table 4.20 Average of aviation knowledge and safegssessment

Description Average

Aviation safety knowledge

Q1

Q2

Gl G2
The safety level of airlines with accident recolithe same as that of airline2.40 2.26
without accident records.

If an accident occurs, good company response aiaidat still make me feel 4.07 3.90
that the airline involved is reliable.

Q3 | am sensitive and may feel anxious to high engwise. 3.04 2.92

Q4 In-flight entertainment and catering can distracy mtention to flight 3.63 3.58
condition.

Q5 | feel dreadful when | watch the news coveragevadteon accidents on TV.  3.853.71

Q6 | will use the airline even my safety perceptiowaod it is bad. 2.36 2.37

Safety assessment toward the airline

Q7 This airline implements safety management well. 83.63.66

Table 4.21 Relationship of coefficient, covariatdyazard function, survival function

p X h) ()
+ t t !
: ! ! t

Relationship of coefficient, covariate, hazard fume, and survival function are shown
in Table 4.21. If5 is positive, when covariajegets larger, worry may decay sooner, and
vice versa. Therefore, we can base on this forndisguss outcomes. Table 4.22
illustrates the results of the Cox proportionaldrds model, using IBM SPSS statistics
at a 95% confidence interval to estimate an act®&lemrry duration, and to explore the
relationships of flight experiences, airline asse=®, and socio-economic information.
We want to estimate the effects of covarigtethat affecting worry duration, and to
analyze how long people may accept an accidentears® again.
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Table 4.22 Estimation results of Cox proportional lazards model

Group 1 Group 2

g pvalue B p-value

Q1 Thesafety level of airlines with accident recordshie same ¢ 0.152 0.07* 0.156 0.07*
that of airline without accident records.

Q2 If an accident occurs, good company response dibadat still 0.225 0.07*  0.207 0.08*
make me feel that the airline involved is reliable.

Q3 | am sensitive and may feel anxious to high engiise. -0.088 0.29 -0.227 0.01***

Q4 In-flight entertainment and catering can distract rtgrdgion tc -0.036 0.68 -0.168 0.06*
flight condition.

Q5 | feel dreadful when | watch the news coverage wateon -0.288 0.01*** -0.488 0.00***
accidents on TV.

Q6 1 will use the airline even my safety perceptiowand it is bad. 0.236 0.01***  0.028 0.74

Q7 This airline implements safety management well. 0.284 0.04** -0.043 0.72
Annual flight frequency -0.102 0.13 -0.055 0.40
Usage of the airline (0: no, 1: yes) 0.0370.82 -0.052 0.77
Age 0.006 0.64 -0.001 0.93
Gender (0: female, 1: male) 0.2890.11 -0.078 0.68
Civil Status (0: single, 1: married) 0.0930.68 -0.270 0.37
Employment (0: unemployed, 1: employed) 0.161.50 0.014 0.95
Income (1: lowest, 5: highest) -0.0490.58 0.206  0.04*
Education (1: lowest, 5: highest) -0.1130.31 -0.110 0.35
Number of observations 202 191
Log-likelihood at zero -654.311 -621.858
Log-likelihood at convergence -634.204 -588.731
Chi square 38.910 71.257

df 15 15
Overallp-value 0.00*** 0.00***

* p<0.1, ** p<0.05, *** p<0.01 for one-tailed test.

Q1 and Q2 demonstrate similar results; thereftwesd who believe all airlines have the
same standard of safety management display a shedey duration, and airlines’
moral attitudes and responses may increase theibifity. Q3 and Q4 regard tangible
features, such as engine noise, in-flight entemtaimt, and catering, and these become
more important for passengers to stay calm whenguan airline with a poor safety
record. People may become increasingly sensitigatety after an accident event, and
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may require material satisfaction and comfort teedi their attention. In Q5, all people
are apprehensive of the air crash news releasesdension, and participants in Group
2 are more strongly influenced. Q6 and Q7 implyt ff@ople could tolerate an accident
once, but were unacceptable for repeated accidems if the airline provides good
service and performs safety management. This itefickhat people may trust airlines
after a few mistakes, but if accidents repeatediyug a longer period is required to
regain customer confidence. Socio-economic statasdsflight experiences are found
to be insignificant for worry duration; instead, lprsubjective thinking and an
evaluation of the airline’s performance dominatrticoncerns.

Figure 4.7 to Figure 4.10 illustrate diagrams ofrnys survival and hazard functions.
Figure 4.7 and Figure 4.9 note a comparison oewhfit airlines in Group 1's worry’s
survival and hazard functions, indicating peoplendb have specifically longer worry
duration toward any particular airline. An approzi@ average 80% of people can
relieve their concerns after two years. Howevernrige toward TransAsia Airways in
Figure 4.8 and Figure 4.10 are separated from atinkmes. Group 1 respondents who
selected TransAsia Airways, or approximately 90%n celieve their concerns after
twenty months, but for Group 2, 25% still show cenms toward TransAsia Airways
from thirty months until ten years, explaining thia¢ GE235 accident did contribute to
increased worry. The survival functions of worngaldemonstrate different results.
Curves overlap, with the exception of TransAsianays in Group 2, while the curves
in Group 1 illustrate diverse trends due to theifesy perception after an accident.
Worry’s survival for UNI Air and others (includingar Eastern Air Transport) for Group
1 in Figure 4.7 is maintained longer because thegyerence difficulty in clearly
imagining the conditions of an accident that ocedrsix months prior, and this results
in some errors.
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Figure 4.10 Comparison of worry’s hazards function:airline (Group 2)
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Lastly, a comparison of Groups 1 and 2 with différage intervals is shown in Figure
4.11 and Figure 4.12. The results indicate thatgmion changes among ages. Older
people, particularly for 50s, can relieve theiresafworries faster if only one accident
occurs, but a repeated accident makes them comcaraeh more than others. This can
be inferred that one accident is probably acceptédn unexpected mistake for aged
people according to their longer air transport eignee. Also, because case of two
closely-happened accidents is rare, inducing themd tto avoid risk and keep
conservative attitudes.

4 Group 1 Age

1 21-30
31-40
41-50

1 51-60
>60

3

Cumulative Hazard

I}

1 I 1 1 I I 1
00 20.00 40.00 60.00 80.00 100.00 120.00

0

WorryDuration

Figure 4.11 Comparison of worry’s hazards function:age (Group 1)
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Figure 4.12 Comparison of worry’s hazards function:age (Group 2)

4.5.4 Discussions of Worry Duration

This section provides an innovative concept to eranthe influence of recently
occurring accidents, and analyzes people’s worratchn. Two recent air accidents in
Taiwan were selected for the case study. An ordimgey was carried out to investigate
public safety perception change. Samples were elivicthto two groups due to the
recent accident, to implement a Cox proportionatands model to estimate the
variables of worry duration. The results noted sagonomic information and flight
experiences do not contribute to concerns, butraésebjective perceptions dominate,
such as safety assessment toward the airline j@visafety knowledge, news releases,
and tangible factors. Moreover, 80% of people edieve their concerns after two years,
but it will take longer to alleviate worry if reped accidents occur. The results indicate
that accidents may cause a substantial impact oplg@eand they might refuse to take
an airline with a poor company image, safety camgeand public distrust; therefore,
airlines should improve safety to avoid accidents.

Worry duration is the period from an airline acciti® occurrence until the safety

worries cease to exist. Therefore, to relieve gaketrries and shorten the worry period,
several countermeasures are addressed. First,rtime @& certain to avoid repeated
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accidents. The media should avoid exaggeratingirtfieences, and report accident
news appropriately. Airlines should implement safeanagement thoroughly, improve
service attitudes, and provide a comfortable cabwironment to maintain passengers’
composure. Finally, people must receive aviatiofetgaeducation, or risk believing
information on the Internet and unconfirmed repostsich are generally incorrect.

This section was conducted from the perspectiviayopeople, which is significant for
society, and innovative, to the best of our knowkdThe results could not only help
airline companies understand customers’ behavigrsillso provide several suggestions
for them to facilitate decision making and crisismagement. However, while it is
meaningful to reduce safety worries to help passengse air transport without anxiety,
if passengers still use an airline with recent@eai occurrence, this may discourage the
involved airline to improve their safety managemsygtem. Therefore, the government
should carefully monitor airline performance to ivahis problem. This research
provides a new concept to quantify social impadtawation accidents; nevertheless,
many issues still exist. A tradeoff analysis ofesaiworries and airfare, and how safety
worries affect choice behaviors, should also besictaned, which will be discussed in
Chapter 5. Subjective data was adopted for thidystbut panel data collection is
recommended to more precisely predict worry duratio

4.6 Change of Users’ Behavioral Intention

4.6.1 Structural Equation Model of Users’ Behavioral Intention

People change their perception toward airlines @fteidents because of concerns with
safety and fear of flying. Because customers hhaeg bwn considerations about each
airline, basing solely on their perception to uderi first time. If they feel satisfied and
find the service reliable, then may show high insento the airline. Structural equation
model (SEM) is a method to combine multiple latéatttors and to observe mutual
interactive influences among them. SEM and factaiysis are widely used in the field
of transportation studies. Joewono and Kubota (R@3@lored user satisfaction with
paratransit service in Indonesia, which hypothekizew users measure paratransit’s
quality of service and loyalty. Suki (2014) exandnine effects of the attributes of
airline service quality to Malaysia Airlines andrAsia. Kao et al.(2009) also used
SEM to examine the relationship between safetyucelliand flight attendant safety
performance for cabin crews in four major Taiwarasknes.

86



According to literature review, four influential édrhree reflective factors are specified
to express behavioral intention. Influential fastamply airline image and identity,

airfare, safety perception and perceived servicalityu while satisfaction, trust, and

willingness can respectively represent people’sntibn. The proposed structure in
Figure 4.13 provides a comprehensive model congistf formative and reflective

approaches to present behavioral intention withirmtrument to measure multiple
factors. This model includes diverse factors ana egress two aspects of behavioral
intention, which is innovative compared with modelprevious studies.

Influential factors

Airline
Image
Price
Acceptance
Safety
Perception
Perceived
Quality

Figure 4.13 Conceptual structure for estimation opeople’s airline behavioral
intention

Reflective factors

Behavioral
Intention

H4

Airline professional image is important to give @sgive impression to the public, and
most of customers want to spend reasonable codtsearive good service. Moreover,
since air crash events are nearly fatal and nopeaple are not familiar with aviation
safety mechanism compared with experts (Slovic,7),980 safety perception may
become a key element for airline choices. Accorlging examine the contribution of
multiple factors to behavioral intention, four hypeses are described as below.

H1. Airline image has a positive effect on behaviondéntion.

H2. Price acceptance has a positive effect on behdweation.

H3. Safety perception has a positive effect on behaliatention.

H4. Perceived service quality has a positive effechemavioral intention.
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These four formative factors are assumed independespectively contributing to
behavioral intention. Meanwhile, it is also assumasda second order factor, which is
reflected by three latent variables such as satisfa trust, and willingness. After using
the airline service, high satisfaction, trust, awilingness indicate their strong
indeliberate motivation to reuse. Because theseetlfisctors are highly correlated, a
second order factor analysis technique can be tasexpress the correlations among the
first order factors to examine predictions (Bistaom Hertenstein, 2004; Mustapha and
Bolaji, 2015). As a result, three hypotheses atdi as follows to reflect behavioral
intention.

H5. Behavioral intention is positively reflected byistdction.
H6. Behavioral intention is positively reflected bygt.
H7. Behavioral intention is positively reflected by wgdingness.

Liao (2014) indicated that airlines particularly @ot want to induce any fears or

unpleasant feelings onto their passengers. If amdact had just happened, due to the
media exaggeration, customers may pay more attetbisafety issues, even though
they lack correct safety knowledge, they still téndbelieve hearsay or their perception
(Li et al., 2015b). Therefore, this phenomenon watés us to build a behavioral

intention model for customers to compare the diffiees under diverse accident
situations to discover and to verify the influenbe$ore and after accidents.

Safety perception is regarded as one attributefaiential factors. Here, the situation

was specified as the case wherein, after an dracident happens, customers may
change their perception toward airline companispgeially the increased concern of
the people regarding safety which is closely relatetheir airline choice performances.

Respective to the second accident, respondents segr@rated into two groups who

joined the survey before and after the GE235 Acttide analyze whether the more

recent accident had an effect on our results or fi¢ hypothesis to express aviation
accident influences to their behavioral intentisléscribed here.

H8. A recent aviation accident has an effect on thabates of users’ behavioral
intention.
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Table 4.23 Summary of SEM hypotheses

117

H1, H2, | Airline image, price acceptance, safety perceptiparceived service
H3, H4 | quality has a positive effect on behavioral intenti

H5, H6, | Behavioral intention is positively reflected by is&iction, trust, and use
H7 willingness.

A recent aviation accident has an effect on thebates of people’s

H8 i ) .
behavioral intention.

Hypotheses for SEM is summarized in Table 4.23qdantify influential and reflective
factors to express people’s behavioral intentibwe, mmean and the standard deviation
(S.D.) of twenty variables toward their frequentlyed or favored airline with Likert
5-point scale (1: strongly disagree, 2: disagre@eher agree nor disagree, 4. agree, 5:
strongly agree) are shown in Table 4.24. Theseabkes were carefully designed
according to previous literature and social sitwatin Taiwan to test the hypotheses.
The range of surveyed results is from 3.12 to 3W@&re airfare and perceived quality
variables are averagely low compared with the sther
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Table 4.24 Variables for SEM estimation

Variable Description Mean S.D.
imagel Commercial advertisement of the airlinedpssitive effect. 3.35 0.75
image2 The airline makes efforts to provide goodransport service. 3.76 0.67
image3 The image of the airline is professional istidble. 3.82 0.70
pricel Airfare of the airline is reasonable. 3.39 .710
price2 Airfare policy of the airline is flexible drwith many discount 3.12 0.69

campaigns.
price3 My rating of fare acceptance to this airliméigh. 3.35 0.75
safetyl The airline implements safety managemefit we 3.72 0.65
safety?2 Safety record of the airline is better thtrer airlines. 3.80 0.80
safety3 Pilots of the airline are well-trained. &8.5 0.65
safety4 The airline’s measures to prevent accicemgood. 3.46 0.69
qualityl Service frequency and schedule of théngrare diverse and  3.59 0.69
meeting my demands.
quality2 The airline’s booking channel and cooperatvith travel 3.53 0.65
agency are good.
quality3 The airline inflight/ground service reashmy expectation. 3.57 0.65
quality4 The airline has a good on-time and lowocedation rate. 3.58 0.70
satisfactionl My satisfaction with the airline increased afterskd it. 3.65 0.61
satisfaction2 | have more positive impression and attitude tovthedairline. 3.69 0.64
trustl The airline is a reliable company. 3.72 0.63
trust2 The airline is responsible for providingadesand sound trip. 3.72 0.63
willingness1 | will recommend the airline to other people. 3.570.71
willingness2 | will use the airline next time if possible. 3.78 0.66

4.6.2 Results of Structural Equation Model
* Factor analysis

Twenty variables were used for exploratory factoalgsis (EFA) to express latent
variables as shown in Table 4.25. Using maximurelilood and promax (kappa=4)
method, five EFA factors can explain 55.897% of tibtal variance. The? is 295.175

with 100 degrees of freedomp;value is lower than 1%, so EFA reveals high gosdne
of fit. The second order factor, behavioral intentiwhich is reflected by willingness,
satisfaction, and trust, shows good separation fotimer variables. Cronbach’s Alpha
(Leontitsis and Pagge, 2007) should be close to@ indicate data reliability. The
research target is domestic routes in Taiwan, afare is not much different for these
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airlines, so it can be concluded that price is th@ main consideration for airline
choices. Most of factor loadings are over 0.5 ekedfare acceptance factor, because
airfare is affordable, and there are no other prarisnode alternatives for passengers to
choose from when using domestic routes in Taiwan.

Table 4.25 Results of exploratory factor analysis

Factor
1 2 3 4 5

willingness1 0.757

willingness2 0.840

satisfactionl 0.750

satisfaction2 0.813

trustl 0.795

trust2 0.797

safetyl 0.465

safety?2 0.532

safety3 0.774

safety4 0.958

imagel 0.606

image2 0.718

image3 0.848

qualityl 0.502

quality2 0.438

quality3 0.705

quality4 0.709

pricel 0.471
price2 0.450
price3 0.351
Cronbach’s Alphe 0.916 0.843 0.779 0.757 0.501

* Analysis of SEM results

A structural equation model with twenty variablewl aeight factors using IBM SPSS
AMOS 22 is illustrated in Figure 4.14. Twenty védliss were used to express seven
latent variables, and a second order factor wascaded with three first order factors.
The structure obtains both formative and reflecaygroaches, suggesting the second
order factor is reflected by three first order €ast and is also contributed to by the
other four factors, which is corresponding with Efé&ults in the previous section. The
v? of this model is 335.921 with 152 degrees of freedGoodness-of-fit index (GFI)
and adjusted goodness-of-fit index (AGFI) are 0,90866, which are greater than their
respective thresholds 0.9 and 0.8, and indicatentbdel specification is acceptable.
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The root mean square error of approximation (RMSEA).063, which is lower than
0.08 as close fit. Normed fit index (NFI), Tuckessis index (TLI), and the
comparative fit index (CFI) are 0.903, 0.926 an@4Q@, showing a good model fit as
well (Hooper et al., 2008). The number on each patbw indicates the standardized
effects, where numbers in italic are fixed to ofilee number attached to double arrow
path is the coefficient of correlation between tfastors. The bold number next to
variables and factors is the Ralue for each dependent or mediating variabld, tae
range in this model is from 0.11 to 0.96.

As for hypothese$il to H4, airline image and safety perception were founthdoe
effects on behavioral intention at 5% significaetdl, and criteria of safety perception
is much higher. This suggests that air passend#rsnainly consider safety. If the
safety management of the airline is good, thengsibnal image may increase as well.
On the other hand, perceived quality has IB¥alue and airfare acceptance does not
significantly contribute to airline selection crige The reason to infer this outcome is
due to short flight distance and insignificant pridifferences among airlines. The scope
of this study is domestic routes, where there idbusiness class and the longest flying
time is from 50 to 70 minutes, so price and serggality do not dominate customers’
criteria of selection as much. Moreover, a secani@érfactor, behavioral intention, can
be greatly reflected by satisfaction, trust, antlimgness and according to our results
showing 0.1% significance, provirtg5 to H7, the perception and attitude can reflect
people’s intention.
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Figure 4.14 Results of proposed users’ behaviorattention SEM.

e Multi-group comparison

The model in Figure 4.14 was run by whole data euthdivision of Group 1 and Group
2. In order to compare the influences of the reeectdent, samples were separated to
illustrate standardized results respectively anghtmv the comparison in Table 4.26.

Observing the differences between Groups 1 ankde2caefficients of the four attributes
to the factor of perceived quality are smaller, #mel coefficients of satisfaction, trust,
and willingness variables to their respective fextare greater for Group 2. Four
attributes of safety perception remains dominantfith Group 1 and Group 2 due to
two recent accidents, which aroused their attentiosafety issues. Airline image is
getting stronger, while price acceptance and peedequality are getting less sensitive.
Therefore, it can be inferred that a repeated aotidhanges public perception and
induces people to rely on mental relief insteadnwdterial needs, because safety

perception and airline image create more solidceffeghan airfare acceptance and
perceived quality.
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Moreover, the contribution of seven factors to hétral intention also shows
discrepancy. Factors of airfare and perceived tyualo not make a significant
contribution, denoting price discounts and quadibhancement to retrieve passengers
may not be useful. Airline image is only insignéid for Group 1, which means a
recent and repeated accident has stronger inflsethe® an accident that has occurred
half a year ago, making users to value airline gsplon and to select a more reliable
company. Lastly, safety perception to behaviorétrition is higher for Group 1 but
turns to be lower in Group 2, suggesting that peaopay be alert to safety issues and
increase their concerns, but if there are repeat®itlents, they may lose beliefs in
airline safety management toward the whole aviatianket, and their safety perception
show to be less dominant for behavioral intention.

The findings also explain that people consideresl fttst accident as an unexpected
event and assumed all airlines have implementeetysafieasures to prevent risk, so
they based on safety perception to select airlafesy the first accident. However, a
repeated accident happened in half a year, arouairgirong mistrust in safety
management system and inducing people to evaluataidine image. Also, the

samples of the survey are composed of many youruplgewho have less air

experience, so this time TransAsia Airways accisldnihdered their preference and
shifted them to other airlines, implying that aidi impression dominates their
behavioral intention as well. This phenomenon iatlis that people lack
comprehensive understanding toward aviation sagefytheir selection criteria mainly
base on individual safety perception. One accidesntprobably acceptable for
unexpected mistake, but airlines with repeateddects are not considered at all.
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Table 4.26 Summary of SEM results

Variable-to-Factor All Sample Separation
Factor-to-Factor Group 1 Group 2
Mutual Interaction B pvalue B p-value P p-value
imagel < Airline_Image 0.530 0.513 0.543
image2 < Airline_Image 0.829 *¥*k0.8562 ¥ (0.823 rxk
image3 < Airline_Image 0.877 *** - 0.804 *** (0.938 rxk
pricel < Airfare_Acceptance 0.926 0.945 0.766
price2 < Airfare_Acceptance  0.399 ** 0499 0311 0.067
price3 < Airfare_Acceptance  0.338 ** 0.330 ** 0.412 0.059
safetyl <  Safety Perception 0.830 0.783 0.869
safety?2 <  Safety Perception 0.731 ** 0.790 **  0.700 rxk
safety3 <  Safety Perception 0.739 **  0.774 ** 0.701 rxk
safety4 <  Safety Perception 0.717 ** 0.704 ** 0.719 Fxk
qualityl <  Perceived_Quality  0.489 0.558 0.407
quality2 <  Perceived_Quality 0.493 ** (0.622 *** (0.358 Fxk
quality3 <  Perceived_Quality 0.765 ** 0.810 *** (0.732 Fxk
quality4 <  Perceived_Quality 0.817 ** 0.818 *** (0.803 Fxk
satisfactionl <  Satisfaction 0.796 0.767 0.818
satisfaction2 <  Satisfaction 0928 ** 0892 *** 0.963 Frx
trustl < Trust 0.895 0.844 0.938
trust2 < Trust 0.899 ¥*x - 0.889 ***  0.908 Frx
willingness1 < Willingness 0.842 0.802 0.867
willingness2 < Willingness 0.861 ¥k 0799 ¥ 0.920 Fxk
Behavioral_Intention «—  Airline_Image 0.186 * -0.012 0.938 0.179 *
Behavioral_Intention «—  Airfare_Acceptance  0.021 0.663 0.070 0.317 -0.018 0.827
Behavioral_Intention «  Safety Perception 0.483 ** (0.751 ***  (.366 *
Behavioral_Intention <  Perceived_Quality 0.151 0.102 0.073 0.509 0.250 0.132
Satisfaction < Behavioral_Intention 0.863 0.825 0.886
Trust < Behavioral_Intention 0.981 ** (0.992 ***  0.977 rxk
Willingness < Behavioral_Intention 0.863 ** (0948 **>*  (0.798 roxk
N 337 172 165
e 335.921 581.815 581.815
df 152 304 304

Numbers in “italic” are fixed to one. *p<0.05, **p8.01, ***p<0.001.
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A multi-group comparison analysis was conductetesd whether there is a significant
difference between Groups 1 and 2. For unconstiainerall modely? is 581.815 with
304 degrees of freedom, and the number of groupsvis The y? thresholds of
multi-group differences at 90%, 95% and 99% comfadelevels are 584.52, 585.66,
and 588.45, respectively. After comparing whetheoup 1 and Group 2 have
differences with their perception in Table 4.2Wstrating that the safety perception as
a criteria of selecting airlines is changed at 8@8afidence level due to the GE235
Accident. In other words, the recent accident hastranger influence on public
perception than the GE222 Accident, and dominabkesr tsafety perception and
behavioral intention toward airlines as to prd¥®. Other factors show differences at
49% to 76% confidence levels between the two groups

Table 4.27 Results of multi-group comparison analys

5 Confidence Level of

Factor-Factor X , )

Multi-Group Difference
Airline_Image < Behavioral_Intention 583.027 72%
Airfare_ Acceptance <« Behavioral_Intention 582.264 49%
Safety Perception <« Behavioral_Intention 584.197 87%
Percived_Quality <«  Behavioral_Intention 583.215 76%
Satisfaction < Behavioral_Intention 583.027 72%
Trust < Behavioral_Intention 583.026 72%
Willingness < Behavioral_Intention 582.631 63%

4.6.3 Discussions of Structural Equation Model

This section focuses on the change of airline @haidteria, and to explore the

influences of accidents on public perception. Stmat equation model is built to see
how influential and reflective factors contribute behavioral intention considering

domestic flights in Taiwan, and to compare theuefices of accidents on the model.
The criteria for selecting an airline is also cosgub of multiple attributes. Taiwan was
selected as the case study target due to two regewtash events. Performing this
research and making a model to describe this spewiindition are important and

timely. This is an innovative research discussinfjuences of aviation accidents on
public perception, and explaining users’ behaviordéntion to express perception
change after repeated accidents.
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A 3-week online survey was conducted half a yeaerathe GE222 Accident and
covering the GE235 Accident in Taiwan, and the SkeBults showed reasonable and
good model fit. Influential factors were measuredhwiormative approach, while
reflective factors were expressed by three firsieoifactors. Airline image and safety
perception contribute to behavioral intention l&ygbut because of short flight distance
and almost invariable airfare for domestic roupeg;e and perceived service quality do
not show significant effects. Moreover, behaviardéntion, as a second order factor,
can be greatly reflected by satisfaction, trust aningness, which helps estimate
passenger choice behaviors to know dynamic marlezfopnances. Multi-group
analysis indicated the recent accident altered Ip&opriteria for selecting an airline,
especially their safety perception which reveatfettnces at 87% confidence level.

Comparing the differences of customer perceptiased by repeated accidents is novel
in the aviation research field to the extent of kmwwledge. The contribution is to use a
second order factor analysis technique for buildifgehavioral intention model, and to
compare the differences before and after a realdewwt The findings reveal that
customers considered the first accident as an woteq event and assumed all airlines
have implemented safety measures, so they selectegirline mainly according to
safety perception after the GE222 Accident. Howey&ople lost their confidence
toward aviation safety and tended to value impogsgor airline choices after the
GE235 Accident. Because most of the surveyed rekpus are young people, who
have few air experience, their favored airline nchyange to other airlines to replace
TransAsia Airways. This phenomenon indicates thabpbe lack aviation safety
awareness (Slovic, 1987). According to an intervieith TransAsia Airways on April
18, 2016, airline representatives clarified thdétsameasures had been conducted after
the GE222 Accident, but people still based on inlligl safety perception to select an
airline due to few news coverage of safety improeets, suggesting the necessity of a
safety information sharing system between airlered people.

Moreover, this research also brings up a probleahttie level of safety may be affected
by public perception change. If there are few raidines and limited flight alternatives,
particularly for the domestic aviation market, acusers have less airline choices but
use it. Some who are not sensitive to safety isatestill willing to use it regardless of
accident records. As long as the involved airlioalld maintain financial balance to
pass impact duration of an accident, the airling mat spend extra expense for safety
improvements after accidents if customers retuter af period due to abating of worries
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or flight schedule limitation, resulting in safgigoblems. Aviation safety is a concept of
risk, which is a combination of possibility and sequence. If airline companies can
implement safety management thoroughly and contislyp the risk of accident
occurrence would be lower, ensuring long-term gaffdr future air transport.
Nevertheless, for small-scale or new airlines whidve inadequate budget and
cannot obtain the financial support from the gowsnt, a loss of passengers may lead
to bankruptcy. Consequently, it is not socially éfesial for long-term aviation
development.

It is meaningful for safety management system toichthis problem and to improve
overall safety standards. Therefore, the governnaewt international organizations
should legislate to ensure sustainable developnoénair transport, examine and
monitor airline operations and management to lomsk of accidents. The change of
people’s perception is also an important driver dotines to improve safety. People
have to realize that their abating of worries, uamess of aviation safety or continual
usage may discourage airlines to enhance the td\&dfety, so they have to carefully
make airline choices to avoid this problem.

98



4.7 Summary

This chapter conducted a questionnaire survey aletted TransAsia Airways GE222
and GE235 Accidents as case studies. Surveyedndspts were separated into two
groups to make a hypothesis that the more recedeat had stronger effects on our
results. We tested the results and showed signdeaBesides, to explore people’s
cognitions, formation of safety perception was hy regression analysis to find
dominant factors. To quantify people’s safety consgworry duration was defined to
specify the degree with time scale. Hazard-basedival analysis and the Cox
proportional hazards model were utilized to obsg@asicipants’ reactions. Diagrams of
worry’s survival and hazard functions were alsowdrao provide a perspective to
understand how long people keep worried. Finatlypbserve how accidents change
people’s behavioral intention, the proposed SEM ehogrovided formative and
reflective approaches to present with four inflidrdnd three reflective factors. Airline
image and identity, airfare, safety perception petceived service quality contribute,
while satisfaction, trust, and willingness can exdfvely represent people’s intention.
Factor analysis showed good separation of factarg] multi-group comparison
indicated that the GE235 Accident made people tlosie beliefs in safety management.

According to above public safety perception analysie found accident consequences,
cabin environment, and airline operation, includmigt skills and airline attitude, etc.,
are common points for individuals’ safety concerRewever, if there are repeated
accidents, or respondents who joined right after abcident, these samples are more
easily influenced by the recent event, and canvatuate the airline at the same criteria
due to their safety beliefs. There are several waysnhance passengers’ safety
perception. The most basic way is to educate peaptait correct aviation safety
knowledge, or users may only base on their preguttichave unprovoked concerns.
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Chapter 5

Motivation for Airline Safety Improvements

5.1 Introduction
5.1.1 Problem Statements

We conducted a survey to explore people’s percepiiovard accidents in previous
chapter. Here airline’s reaction will be the foclikis chapter brings up a problem that
the level of safety may be affected by public ppticem change. If there are few rival
airlines and limited flight alternatives, partictlafor the domestic aviation market,
customers have less airline choices but use it.eSatmo are not sensitive to safety
issues are still willing to use it regardless ofident records. As long as the involved
airline could maintain financial balance to pasgact duration of an accident, the
airline may not spend extra expense for safety uoreasafter accidents if customers
return after a period due to abating of worrieslight schedule limitation, resulting in
safety problems.

Aviation safety is a concept of risk, which is andmnation of possibility and
consequence. If airline companies can implemergtgahanagement thoroughly and
continuously, the risk of accident occurrence wdagdower, ensuring long-term safety
for future air transport. Nevertheless, for smalde or new airlines which have
inadequate budget and cannot obtain the finano@gb@t from the government, a loss
of passengers may lead to bankruptcy. Consequenily,not socially beneficial for
long-term aviation development.

Wong and Yeh (2003) based on the record of CivitoAautics Administration and
Aviation Safety Council in Taiwan, where 26 accitdetook place during the 19-year
period, to estimate customer loss and influentalqga for airlines. According to their
results, averagely, an accident occurs during sirhefore an off-peak period, accidents
are averagely associated with a 2.54 month efiedtaa22.11% monthly traffic decline
for the involved airline, while other airlines malgo lose 5.62% of passengers monthly
because of public fear of flying. For the involvadines, if there is no/less other airline
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rivals and if they have already met safety standduely may not be motivated to spend
extra expense for safety improvements, becauseroess still have to use air transport
due to choice limitation and continual usage.

Safety level decrease ‘

Promotion >
SEEWANEESES

Safetymeasures Bankrupt
= Eremoetion
J

Unawareness limit
Worry or
few choices

Continual usage

Society

Safety measure
decision

Accident

Airline

Abating of worries Abating of worries

Worry or
Few choices

Worry or few
choices

Users

Continual usage

Figure 5.1 Problem process of airline’s safety motation.

Table 5.1 Airline’s consideration for safety improvements.
Hypothesized
Consequence

Decision Making| Consideration Constraint

Do more Users’ abating
promotion than of worries,
safety measures continual usage
Do more safety People’s
measures than | Safety upgrade| unawareness Bankruptcy

promotion (Slovic, 1987)

capital turnover, | Safety level
few airline rivals decrease

Airline

Figure 5.1 shows the process of airline’s motivafiar safety improvements, and Table
5.1 summarizes the consequences of two decisibtie &irline does not conduct safety
measures after accidents, the level of safety dattrease, but if the budget of safety
upgrade system cannot be reimbursed from custoewavery, it may face financial
problem and then bankrupt. Hence, there is a pmolfte aviation safety and market
performance that should be clarified.

This chapter is aimed to build a structure to destrate the interaction between
customers and airline companies. Therefore, bentdit diverse stakeholders can be
defined to find a solution to motivate airlines upgrade safety management system
after accidents for safe and sound developmentiafian market, to help people better
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understand aviation safety knowledge, and to peovad scheme for airlines to
implement safety measures.

The airline has two choices, while customers alswehtwo choices based on
uncertainty/risk to use or not to use. Becauss ftard for airlines to precisely predict
customers’ behaviors, it may turn out to be nottemgn putting a great amount cost in
safety investment, making it possible to creatameto describe the tradeoff of safety
and profits.

5.1.2 Application of Game Theory in Previous Studies

Game theory is widely used for decision making wiifferent player’s strategy and the

utility. The players of the game are the main portio make decisions, and they are
involved to participate in a game for getting maximbenefits in a suitable action. The
main elements in a game are players, informatitvategyy and payoff functions. Game
theory provides a framework for interpreting theemaction among decision-makers for
determining the outcome jointly. Game theory isntodel conflict and cooperation

among independent players, and is a powerful toalriderstanding the relationships
such as competition and cooperation.

In transport or administrative field, it was figstlised to model behavioral hypothesis
for route choice, and after that diverse applicati@as been addressed. Roumboutsos
and Kapros (2008) extended game theory to the iskumegration within urban public
transport networks provided by service operatoranVand Yang (2005) used a game
theoretical approach to model the strategic inteyas between the operators in a
deregulated bus market, taking into consideratiompetition over price and service
frequency. Sun and Gao (2007) modeled passengeoiec of route and mode by
applying game theory. Dong et al. (2010) found éhare conflicts of the interest for
cleaner production between a local government apadtantially polluting firm, and
used game theory and add some policy variableshéamge the payoffs, which can
improve the current policies. Talebpour et al. @0dompared the difference for players
with complete and incomplete information with an aewle of the Nash
non-cooperative game. A full literature review dange theory applied to transport
modeling has been summarized by Hollander and ReagB006).
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5.1.3 Objectives of Game of Safety Improvements

After accidents, airlines are supposed to condafd#tg measures to reduce risk. For
their own safety, some of customers will selectaatine according to their safety
perception to reduce worries. However, people’srieswill decline over time, making
safety perception less dominant of airline choickea. Also, those who are not
sensitive to safety issues or due to airline chbio#ation, customers do not have other
alternatives but use the airline. Therefore, théinei may not conduct costly safety
measures to enhance level of safety, instead,dfe\give airfare discount and improve
service to attract customers, because they assassemqgers will return due to abating
of worries over time.

This makes a tradeoff of safety and profit betwsnairline and customers, and can be
expressed with a non-cooperative game. For susiairend sound development of
aviation industry, safety improvements are congide¢o be very important. Airlines are
expected to improve safety after accidents. Assaltewe would like to use this game
to discuss to interaction between the airline amgtamers, and find the situation that is
beneficial for both and the society.

Objectives to explore airlines’ consideration amdinnd a solution is of importance.

* To identify gap of public safety awareness

Safety investment is necessary to improve safetyagement system, but how people
think and perceive are different from the indust8everal reasons have been
summarized as follows: (i) safety measures are well explained and clearly

demonstrated to people; (i) many people are umwillto use the involved airline

because of their distrust toward this company aegluent accidents; (iii) people are not
familiar with aviation safety, inducing their comos and misunderstanding.
Consequently, to specify this situation, informatasymmetry should be described.

* To make a game to analyze the interaction betweerairline and customers

If one airline does not try to implement safety sweas or partially conduct, passengers
may still return after a period because of ababiwyorries or limited choices of airlines.
Customers’ continual usage makes the airline nahvest money to improve safety,
especially if there is no other airline competitors
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* To find the win-win for airlines and customers

We are not aimed to reduce people’s worries suclpragide safety education and
improve cabin environment, but encourage airlirescanduct safety measures. For
long-term and sustainable development of air trarispf airlines improve safety,
people will start to trust the airline again, ahdit worries would decrease as well. This
makes win-win for two stakeholders, and meanwlelel of safety can be enhanced.

* To summarize and evaluate safety measure perfoenanc

Several safety measures have be drafted by acbnganies, but details and expected
performances are not well propagandized to thei@uBlirines may quantify the
efficiency of safety measure with some methods, totv it defines and how it
represents for the whole safety are also unknowactdfs of safety measure
implementation include: cost, period, performanocexpécted results), priority,
depreciable life, etc. of each measure. Thereflaranake an estimation considering
diverse scenarios is necessary.

5.2 Game of Safety Improvements

Hypothesis of this game is both of the airline angtomers have two strategies, making
it possible to create a non-cooperative game terpnét the interaction among
decision-makers for determining maximum benefit ifatividuals and the outcome
jointly. We hope to find the win-win conditions fairlines, users, and social safety.

5.2.1 Game Formulation
A non-cooperative game theory composing 2 playatls @ strategies respectively in
Table 5.2 is adopted to analyze the airline stsategl customer behaviors.

* Player A: the airline had one accident occurrediflines)

In Chapter 5.1, we explained the most serious tsatnighat if the airline does not do
safety measures, safety level will decrease. Hereamsider the airline will at lease do
basic safety improvements, but will not invest &ddal expenses for extra safety
measures. In order to attract passengers to usartime again, Player A has strategies
of active or passive action: (i) the airline camdoct safety measures to rebuild market
confidence and to reduce accident risk; or (iiljuass passengers will return gradually,
so provide airfare discount and improve servicattoact customers. Airlines will also
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invest a huge amount of budget to do promotiorttta@ more customers.

* Player B: customers/potential passengers (N cuggme

Customers are considering to (i) use the airlin@ipnot to use the airline. Furthermore,
there are two kinds of people should be dividecbpRe who are sensitive to safety
issues are type |, while those who regard allreadi are safe and consider service as
priority including price attraction, operation sd#éction, flight schedule preference,
limitation of provided seats, airline choice, dielong to type Il.

Table 5.2 Game formulation

Player Objective Constraint Strategy
, 1. budget active action:
1. air transport i i
Player A: , 2. authority audit do more safety
o service supply
The airline , 3. do not know B measures
2. maximum _ _ - -
, 4. policy making| passive action:
profits . _
timing do more promotion
Player B: : - , -
1. air transporf 1. limited choices | use the airline
Customers
demand 2. know B’s type,
[Btypel] | [Btypell] .
. 2.1less worries but do not know do not use the
Safety >| Service > ) o
. 2.2better service A airline
service Safety

5.2.2 Game Assumption

The problem is that airlines do not do safety messslbut customers are still using. Our
target is to find the condition when airlines ddesa measures and customers use the
airline. To support the hypothesis, there are sg\venditions and assumptions for this
game, and are summarized as follows.

* Developing country

This phenomenon may potentially happen in devetppinuntries, where aviation
safety law is not well equipped. These airlinesstder safety improvement is much
more expensive, even though affordable, than filmhhass during impact period; also,
if the government aviation authority is not strant safety standards, as long as the
airline satisfies the lowest requirement, thenedsieeds for them to expend expense for
extra investment.
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* Domestic routes

For domestic routes in one country, if airfareas much different from airlines and also
affordable, price will not be a dominant of airlichoices. Besides, in most of cases,
few airlines are operating in the same route, sc@istomers there are also few airline
alternatives for them to select.

* Timing

TransAsia Airways faced a serious loss of passengjger two accidents. If the airline
found there is no sign that passengers will rettlray may change their strategies to
conduct safety measures. Timing of implementat®m@n important factor for airline
decision making, because customer confidence nilayesbain low even the airline has
already made efforts, inducing a long-term chaléeng

* Market performance

Airlines are also evaluating market conditions sashmarket share, airline rivals, flight
frequency, if there are no other airlines operatimg same route or targeting different
customer groups, they may decrease motivation &ety improvement. At this
situation, customers have no/less choices buthstilé to use them.

e Customers

What customers perceive is different for individudtrom our worry duration research,
25% of respondents are not worried about safeafl aand almost 80% of respondents
can relieve their worries after two years. Morepgeme people are willing to take the
airline even they feel unsafe due to limited flighioices and lower airfare. Therefore,
these factors can be included into service peraeptiepresenting price attraction,
limitation of provided seats, flight schedule prefece, airline choice, etc. Tradeoff of
worries and service can be two strategies for ocosts, while worries will decline with
time as well.

* Budget

Airlines have to control budget and estimate thst gerformance to get maximum
profits for a long-term plan. For poor airlines;dgthighly possible to avoid expensive
safety measures due to budget limitation, if th&y mbt receive supports from the
government.
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5.2.3 Game Setting

Lay people are not familiar with aviation safetytheir perception are totally different
from experts in some conditions (Slovic, 1987). Gueers’ continual usage regardless
of accident records may make airlines not to imprsa&fety, while their unawareness of
aviation safety may let one airline lead to bankrypresulting in an unbalanced
aviation market. Therefore, it is possible to ceeatmulti-players game, covering two
players, the airline and customers, to explorartezaction.

Customers can be regarded as one group, becayskaVe similar characteristics, and
be divided into two types, becoming a two-playamgaWe are aimed to let customers,
regardless type | or Il, can use the airline, amel airline conducts safety measures.
Several game setting are described in Table 5.3.

Table 5.3 Game setting

Two-person | _. N
“AFEE oM _ . e
non-zero-sum ) Nash equilibrium ¢ v 3 = t5ffr) exists
game
. Because the airline cannot predict customers’
Agame with| SE21E#H . P |
_ . willingness, and customers normally are not familia
imperfect EOT— A . ,
iformation A with safety measures, meaning two players make
i [ ) . : N
decisions at the same tine]i{F = EAE)
Airline cannot specify what customers consider such
A game with . as preference for safety perception or airline iser
. THEA e - .
incomplete — so a random nature to divide groups into type | and
information type Il is necessary. Information asymmetry problem
(FHERIE#RE) may also happen.
It can be finitely ETE[A]) or infinitely, but using a
Repeated eI discount factord can represent people’s abating| of
game T— A worries with time passing and increase of demand,
making the game continual.
Game with N, Both players A and B remember their previous
sEELlE .
perfect recall decisions, and then make the next one.

5.2.4 Extensive Form
Extensive form fEF##, 7 — 4) can make it clear to observe decision making gssc

as Figure 5.2.
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t=0 Right after t=t, Observation t=t, Examinationl t=t; Determinationl
Accident B: believe themselves & estimate risk B: examine safety & A: need to decide business
2 kinds of B's payoffs A: evaluate costs & predict market mitigate worries direction

A l\ B . A active

actlve

payoff setl
e payoff set2
payoff set3
payoff set4

passnve
don t take

active

passive

active

passive

Game with incomplete Game with imperfect information After a period, B doesn’t After a period, A doesn’t
information ( 1BHRATERS — L): (REBREL DT —LTIEEL): know A's strategy, but know B's strategy, but
2 types of customers 2 players don't know each other remember B’s strategy remember A’s strategy

Figure 5.2 Extensive form of the game

5.2.5 Information Asymmetry

Because of information asymmetr§gl O IExFRIE), customers know which type
they belong while the airline does not, resultingatverse selection problem. In fact,
there are two types of information asymmetry. Adeeselectionifi 5K, S X 117215

#l7) means one player knows information before gantelewihe other player does not
know, making only high-quality goods from the madrleich as an example of
second-hand car market (lemon market). Anotherdsatrhazard € 7 /L « /4 — K,

= X 11 7-178h), which indicates that a player with more informmatmay do something
bad to harm the other player and gain benefitssHemselves after game such as an
intended accident to get insurance compensationtmBly player with more
information has more benefits, but player with miofermation may have less benefits
two. In this study, game of safety improvementsiisilar to adverse selection, because
airlines do not know customers’ consideration befgames.

e Comparison with lemon market

Akerlof (1970) firstly addressed in second-handroarket. Our game can be compared
with lemon market in Table 5.4, because both exam@re cases of information
asymmetry. However, lemon market is one time garnet game of safety
improvements can be a repeated game, and is peesambne time game here.
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Table 5.4 Comparison of lemon market and game of &ty improvements

Player Purpose Information Strategy
B: Car owner Sell
Know car
Sell private car
Lemon E.yphe ! (p:ach)r E.yphe ! (p:ach)r P quality Do not sell (withdraw)
Market igh-quality ca igh-quality ca
(17— 4) th high pri
A: Dealer Buy second car Do not know car) Buy with high price
' y quality : :
Buy with low price
B: Customers Use the airline
[type 1] [type 1] Use air transport service Know customer
Game of | Safety perception Service quality | (Sell their usagél /i % 7€ type Do ot use the aifl
Safety (high safety (less safety %) 0 not use the airline
Improvements  perception) perception)
QREIAA
Trd 4 Active: improve safety
RLT—A) Provide air transport serviceDo not Know (higher cost)
A: Airline (buy customer usagé ] % Passive: do not improve
e customer type _ _
") safety (airfare discount)

(lower cost)
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* Consequences afformation asymmetry

In lemon market, car owners want to sell their ¢ardealers, while the dealers do not
know the quality of cars, so they are only willitggpay a fixed price @ to buy the
car, which could be lemon (low-quality car) or pegbigh-quality car). Car owners
know the quality, and they will sell the car whérmey hold lemon ffemon< pavg) OF
withdraw the deal when their car is pea@be{ch> pavg). Adverse selection problem
happens because of market mechanism am@rmation asymmetry making
high-quality cars from the market. In the same vilag, airline pays a fixed price (g

to buy the customer’s usage (type | or type Il)st@mers sell the usage when they are
type Il (service quality improved and airfare dignt) or withdraw the deal when they
are type | (they are only willing to use when tldiree takes safety measures), making
type | customers from the market. Consequentl{inas may not improve safety, and
only type Il customers are possible to use thénairlunless type | customers surrender
to low safety perception airline. So, if airlinesdw customers’ consideration, then we
can estimate the consequences by comparing witbriamarket example. To sum up,
information asymmetry keeps lemons remain in theketaand only type Il customers
will be served in the aviation market.

* Countermeasures for information asymmetry: inforamasharing

Both players do not know each other’s strategy, intak hard for decision making.
Each player only considers personal maximum benefiurning it to be a
non-cooperative game and resulting in Prisonerslerina. We consider
communication is necessary, so to create an infimmaharing system can avoid
adverse selection and satisfy Pareto Optimality.

For lemon market, both players know car qualitycdlr owners do not want to sell
peach with lower price, then both lemon and peaiiiremain in the market. But if car
owners are willing to sell peach with lower priceget money, making peach from the
market. Therefore, even both players have infomnmattonsequences may be different
due to player B’s consideration and limitation.

In the same way, if customers do not want to use dinline if there is no safety
improvement, then both type | and type Il custonvaitkexist in the market. However,
if customers cannot help but use the airline withgafety improvements, it will make
only type Il customers remain in the market. Theref if customers have no other
airline choices or they surrender to low safetyepeed airline, then airlines will not
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implement safety improvements as well because thirbe no type | customers in the
market.

To prevent this problem, because most of time plB/ewns more information, while
player has less, two measures, signaling and sogeare suggested. Signaling means
that player B provides information to player A, sastomers can express their
consideration thought the media. As for screenitayer A can propose some methods
to get information from player B, such that airbneonduct a survey to understand what
customers are thinking. As a result, it is posstblenake customers to one player to
avoid adverse selection and to keep type | custrnmethe market. Comparison of
information asymmetry and information sharing i®wh in Table 5.5 to demonstrate
the consequences.
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Table 5.5Comparison of information asymmetry and information sharing

Payoff changed case

Information
asymmetry

Normal case
0, 2
type | B non-use 2, 3
(customers:
safety perception) 0 1
passive ’
(airfare discount)
nature c‘ 1 3
(customers: , 2, 1
airline selectivity) (airz?:dsi's‘ﬁum)
non use
0, O

type | B non-use

(customers:
safety perception)

passie

(airfare discount)

nature
C L s
(customers: ]
airline selectivity) passive
(airfare discount)
non use
0, O

A: passive; B (type I): non-use; B (type Il): use
— only Type Il customers remain

A: passive; B (type I): non-use; B (type II): use
— only Type Il customers remain

Information
sharing

type | B non-use
(customers:
safety perception)

passive
(airfare discount)

nature

(customers:
airline selectivity)

passive
(airfare discount)

non use

0, 2
type | B non-use 2, 3
(customers:
safety perception)
passive
(airfare discount)
nature
1, 3
(customers: _
non use
0, O

A: active (if Type I) and passive (if Type Il);
B (type I): use; B (type Il): use
— Both Type | and Type Il customers remain

A: passive (if Type 1) and passive (if Type II);
B (type I): non-use; B (type Il): use
— only Type Il customers remain
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5.3 Payoff Analysis

Payoff is a criteria for players to decide whictagtgy is more beneficial. In this section,
payoff for two players is quantified via data cotien and a case study, and the model
will be illustrated with an extensive form. We us®netary unit to quantify airline’s
payoff and demand quantity to quantify customeag/qif. Diverse factors are included
in Table 5.6 to express both players’ consideratidndividual payoff analysis and
results will be explained in following section.

We would like to use mathematic approach to mduelinteraction between airline and
customers, and to examine the profitability fornthePlayers include the airline and
customers (type I: safety-oriented, type Il: seeviciented). The airline have active
action (safety improvements) or passive action v{ser improvements: discount,
promotion), while customers can select to use btaase the airline.

Table 5.6 Factors of payoff for players

+ positive - minus
Quantitative Qualitative Quantitative Qualitative
airfare (airline image, fixed cost, variable
Airline revenue, customer loyalty) | cost, tradeoff cost:
tradeoff safety measures cost
benefit and promotion cost
Demand function
Satisfaction, trust] Airfare
Customers safety perception

perceived quality,

airline image

impression

5.3.1 Customer Payoff

Two kinds of customers are considered here. Typestomers are safety-oriented, while
type Il customers are service-oriented. Here sergavers price attraction, limitation of
provided seats, flight schedule preference, limégtline choice, etc. Customers mainly
consider trip satisfaction and trip itinerary, se ean conduct a questionnaire survey to
get demand functions in different periods. Therefthe demands can show how many
users will use as to represent customers’ payoft.
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5.3.2 Airline Payoff

Airline companies (player A) most consider revenaied brand reputation as their most
priority and symbol of business success. Becaubeeaimage and customer loyalty are
infeasible to be quantified, here we only includeamfitative variables. Besides, we
separate airline’s payoff in normal case and afterdent case.

* Airline payoff variable in normal case

Profit and demand function variables for the a@lare summarized in Table 5.7. Profit
(B) is composed of revenuR) and other costs, such as fixed c&3) @nd variable cost
(Cv*Q). Fixed cost will not change per flight which inde maintenance, crew, airport
facilities usage, landing fee, and depreciationilevhiariable cost bases on passenger
number and varies. Revenue is multiplication ofaa# (P) and passenger numbe&)(
The airline also as maximum supply of seats aretd|landicating supply quantity)

and total demand quantity cannot exceed airlinglyu(@ = S). Therefore, profit B)

for the airline in normal case B— C,*Q — Ct, whereR is made byP*Q.

On the other hand, passengers’ demand will charggerding to airfare. More
customers will use it if price is getting cheapBesides, because worries toward
accidents will decay over timd ), their willingness to use will increase as wall.this
situation, we suppose that demand function may gdhaver time D7) due to abating
of worries, so demand for the same airfare will gegting higher. It suggests that
passenger numbeJ is according to demand functio®£Dr(P)), and the revenue
(R=P*Q=P*Dt(P)) is also associated with it.

Table 5.7 Profit and demand function variables forthe airline

Variable Unit Description
Dt Demand function
T Period Time series
R Money Revenue R=P*Q
P Money Airfare
Q Person Demand quantity Q=Dr(P)
S Person Supply quantity
Cv Money Variable cost per person
Ct Money Fixed cost
B Money Profit R-Cv*Q -Cs
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* Airline payoff variable after accident case

Here we considea situation that if an accident occurs, variabl@seixtra investment
are summarized in Table 5.8. Given that the airliae one extra tradeoff budgé€le)

for active or passive actions, and can use itdéety measure<Cs) or promotion Cp).

The tradeoff budget can be proportional to airlprefit, but if the accident scale is
small, it can be regarded as one fixed amount, sswppose the airline can use this
budget for two purpose€¢ = Cs + Cp = constant). Theoefficient g = Cd Ce) is the
decision making results for portion of safety measuudget.

Table 5.8 Tradeoff variables for the airline

Variable Unit Description
Ce Money Extra tradeoff budget
o Coefficient of safety portion
Cp Money Promotion budget (1-a) Ce
Cs Money Safety budget aCe
] Money/person| Coefficient of promotion effec
Bp Money Extra promotion profit (Co IB)*P - (Cp Ip)*Cv
Y Coefficient of safety effect
Bs Money Extra safety measure profit | (y-1)*Q*P — (y’-1)*Q*C v
Q’ Person Total demand quantity Q+Co/p+ (y-1)*Q
Payoff Money Payoff B—-Ce+Bp+Bs
Safety | Money/person| Extra the level of safety Cs/Q’

Because customers will be attracted to use thenaidfter promotionf is used to
represent for promotion effect. The unitfols money/person, suggesting the amount of
money that the airline has to invest to increase more passenger. As a result, extra
promotion profit Bp) is increased revenue but deduct variable cd€ts /8)*P — (Cp
/B)*Cv). On the other hand, the airline may invest sabetgiget, and total customers
(Q) may be more willing to use it due to awarenessajéty measures, making them
feel safe. Hencey denotes the increase of users, where the minimuin @&@d extra
safety measure profitBf) is also increased passengers and deduct varcaists
((yv-1)*Q*P — (y’-1)*Q*C v). Accordingly, total passenger numbé&’') will change and
have to consider tradeoff effectd ¢ Cp /p + (y'-1)*Q). Finally, we can get payoff after
using tradeoff budget and include promotion anetyaéffects B — Ce + Bp + Bs). TO
assess the level of safety after conducting safe®asuresCs /Q’ expresses the
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additional safety amount for one passenger comgaamormal case without accident
records.

5.3.3 Case Study of Payoff Analysis
A case study is using assumed data to analyzeayaffgpperformances, and to see the
interaction between the airline and customers.

* Demand function

Abating of worries and distribution of type | angbé Il have been already expressed in
demand functions, which are supposed to be linedmall change over time. In reality,
there are other airline competitors, making the a®infunction more complicated.
However, to simplify the complexity, demand funasowe use is the results after airline
competition. Demand quantity bases on function ida@ in Table 5.9 and cannot
exceed maximum supply quantif is the situation that there is no accident, anchir
T1 the airline is considering to use the tradeoffgeidBecause the market will become
steady gradually, we suppoBeis equal tolo as normal situation.

Table 5.9 Demand functions for 5 to Ts

Dt Demand function
Do Q=-100P + 600
Dm1 Q=-80P + 320
Dr2 Q=-84.44P + 380
Drs Q=-90P + 450
Dra Q=-94.55P + 520
Drts Q=-100P + 600

* Fixed cost and variable cost

To estimate fixed cost and variable cost, sevaryafficients are listed in Table 5.10. In
most of cases, load factor should be 70% for &slito make profits in normal situation
(To), so we use 0.7 for cost over revenue. Amongdted tosts, fixed costs account for
60%, while variable costs account for 40%. Averagfare is $2000. Therefore, we can
get Q = 400,000 person® = $800,000,000Ct is $336,000,000, an@v is $560 per
customer.
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Table 5.10 Variables for cost estimation

ltem Number
Cost/Revenue 0.7
Fixed cost/Cost 0.6
Variable cost/Cost 0.4

Average airfare $2000

* Payoff estimation

This non-cooperative game comprises two players tib strategies respectively. If an
accidents happens, the airline can decide to carsdfiety measures (active action) or to
promote service (passive action), and customersisarr not use the airline.

Suppose Scenario 1 that the airline operating thdaiestic routes and can provide total
600,000 seats as supply quantity per period. Usare ather airline alternatives but few.
Average airfare for one round trip is $2,000, hutacident occurred to this airline, and
they are considering whether to implement safetgsuees or increase level of service.

Payoff results comparison @b to Ts (Scenario 1) is demonstrated in Table 5.11. There
is no tradeoff budget foFo, but after one accident, $400,000,0@3)(will be used for
accident arrangements. If the airline takes actiggon to conduct safety measures
(ea=1), but because the public are not awarenessiati@v safety measures, there is no
extra safety measure profif’€1). Considering passive action, in most of caies,
minimum amount for safety measures is necesagy0(1), and promotion effect is
2000 ).
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Table 5.11 Payoff results comparison from dto Ts (Scenario 1)

Variable Unit active To passivi active L passivi active T passivi active T passivi active T passivi active e passivi
P 10°$ 2 2 2 2 2 2 2 2 2 2 2 2
Q 10° person 400 400 160 160 211 211 270 270 331 331 400 400
S 10°person | 600 600 600 600 600 600 600 600 600 600 600 600
R 10°$ 800000 800000[ 320000 320000] 422222 422222| 540000, 540000, 661818 661818 800000, 800000
Cv*Q 10°$ 224000, 224000; 89600 89600| 118222 118222 151200, 151200 1853094 185309 224000, 224000
Ct 10°$ 336000| 336000 336000; 3360004 336000; 336000 336000 336000 336000 336000; 336000[ 336000
LF 67% 67% 27% 27% 35% 35% 45% 45% 55% 55% 67% 67%
B 10°$ 240000 240000; -105600| -105600; -32000| -32000| 52800 52800/ 140509 140509 240000, 240000
Ce 10°$ 0 0 400000 | 400000, 400000 400000 400000 400000 0000400000 | 400000| 400000
v} 0.0 0.0 1.0 0.1 1.0 0.1 1.0 0.1 1.0 0.1 01 0.1
Cop 10°$ 0 0 0| 360000 0| 360000 0| 360000 0| 360000 0| 360000
Cs 10°$ 0 0| 400000; 40000/ 400000 40000/ 400000{ 40000{ 400000 40000/ 400000; 40000
B 2000 2000 2000 2000 2000 2000 2000 2000 200d 2000 000 2 | 2000
Bp 10°$ 0 0 0| 259200 0| 259200 0| 259200 0| 259200 0| 259200
Y 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 01.0 | 1.00 1.00 1.00
Bs 10°$ 0 0 0 0 0 0 0 0 0 0 0 0
Q 10° person 400 400 160 340 211 391 270 450 331 511 400 580
LF 67% 67% 27% 57% 35% 65% 45% 75% 55% 85% 67% 97%
Payoff 10°% 240 240 -506 -246 -432 -173 -347 -88 -259 0 -160 99
Safety | 10°$/person 0.00 0.00 2.50 0.12 1.89 0.10 1.48 0.09 1.21 0.08 1.00 0.07
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Scenario comparison

Several scenarios are listed in Table 5.12 to coenttee payoff changes. In Scenario 1,
as base scenario, suggesting the worst situatieopl@ do not know about safety
measures, making the airline with active actiomleficit in Ts in Figure 5.3. If safety
information sharing is well conducted, people Wil more willing to use it in Scenario
2, at least inTs, the active action can make profits in Figure $éwever, both in
Scenario 1 and Scenario 2, passive action earns profits than active action, and this
could motivate the airline not to conduct safetyaswees. Although the level of safety
may decrease, as long as there is no other acsidenthe future, some airline
companies may select this strategy, resulting temg@l risk in the aviation market.

Table 5.12 Scenario setting

Scenario 1 . . ) ) .
Scenario 2| Scenario 3| Scenario 4| Scenario 5| Scenario 6
(base)
] 2000 2000 5000 2000 5000 5000
Y 1 1.3 1.3 1 1.3 1
Ce 400000 400000 400000 200000 200000 400000

Payoff for the Airline

T —@— active

Figure 5.3 Payoff comparison in Scenario 1
p =2000,y = 1, G = 400000

119

passive



Payoff for the Airline

T active passive

Figure 5.4 Payoff comparison in Scenario 2
p =2000,y = 1.3, Ce = 400000

Scenario 3 is the best solution in Figure 5.5. Re@annot be easily attracted by
promotion comparing to Scenario 2, suggespngcreases. Then, active action could
loss more in initial stage, but for long-term sieads, active action will earn more
profits, and meanwhile extra safety investmentpir passenger is higher too in Figure
5.6. Passive action could only have short-term fisnéut still in deficit inTs. This
may cause financial problems, because safety irdtyom sharing makes people alert
and select airlines carefully.

Besides, since people do not understand safetil, daha airline may cut the tradeoff
budget in Scenario 4 in Figure 5.7. They also a®ersio remove budget in Scenario 5
in Figure 5.8 and Figure 5.9 comparing to Scenaribhese two cases can let airline get
profits faster, but extra safety investment to pagsers will decrease as well, denoting
higher risk. This analysis only assumes one actideaurrence. However, for those
scenarios with lower safety investment, the pobgibaf repeated accidents would be
higher, and at that situation it may result in @mous business loss.

Lastly, Scenario 1 is the worst situation that go#ssive action can earn profits, so if
we changep to be higher in Figure 5.10, both strategies Wdlin deficit, suggesting
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that customers’ willingness dominates airline decisnaking much.

Payoff for the Airline

T —@—active —@—passive

Figure 5.5 Payoff comparison in Scenario 3
p =5000,y = 1.3, Ce = 400000

Extra Safety Investment for the Users

3.00
2.50 m active m passive
2.50
S 1.89
g 2.00
g_ L5 1.48
§ 1.21 Lo
S 1.00 '
0.50 17 "
0.00 : : 12 10 .08
0.00
T O 1 2 3 4 5
m active 0.00 2.50 1.89 1.48 1.21 1.00
mpassive  0.00 0.17 0.14 0.12 0.10 0.08

Figure 5.6 Extra safety investment comparison in Smario 3
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Payoff for the Airline

T —8—active —@—passive

Figure 5.7 Payoff comparison in Scenario 4
B =2000,y =1, Ce = 200000

Payoff for the Airline

T —8—active —@—passive

Figure 5.8 Payoff comparison in Scenario 5
p =5000,y = 1.3, Ce = 200000
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Extra Safety Investment for the Users

m active mpassive

n
o
o

1000$/person
[ I
a1
(@)

1.25
0.95

1.00
0.60 0.50

0.50
0.00 05 h5

0.00
T O 1 4 5
mactive  0.00 1.25 0.95 0.74 0.60 0.50
mpassive  0.00 0.10 0.08 0.07 0.05 0.05

Figure 5.9 Extra safety investment comparison in Smario 5

Payoff for the Airline

T —@—active —@—passive

Figure 5.10 Payoff comparison in Scenario 6
p =5000,y = 1, Ce = 400000
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From our analysis and figures above, we can ura@ft controls passive action while
y controls active action, becaugesuggests the amount of money that the airline dias t
invest to increase one more passenger, which ciassd with promotion, whileg
denotes the increase of users after implementafi@afety measures, which is related
to safety improvements.

We also based on the optimal condition, Scenaritw ®onduct sensitivity analysis to
observe the differences. In Figure 5.4tAndCe are fixed to 1.3 and 400000, the results
of p which suggests coefficient of promotion effect withit of money over person
show that if people are easily attracted by themmtion, the airline may tend to take
passive action instead of implementing safety measurherefore, if aviation safety
education is well spread to the public, and thely mat be influenced by low airfares,
making the airline with passive action in deficit.

p andCe are fixed to 5000 and 400000 to examine hoghanges the airline’s payoff
for active action in Figure 5.1%. stands for coefficient of safety measure effect an
passengers will increase with safety budget inanga#f airline safety program is well
introduced to the public, they may have higherritign to use the airline, which helps
airline companies recover from accident loss faster

However, if the airline invests more tradeoff bud@e, givenp = 5000 andy = 1.3, it

will get harder to earn profits in Figure 5.13, ewafety will approach the highest level,
denoting the appropriate but not endless budgetésssary.
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Figure 5.11 Sensitivity analysis op in Scenario 3 ¢ = 1.3, Ce = 400000)

Payoff for the Airline (active)
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Figure 5.12 Sensitivity analysis of in Scenario 3 § = 5000, Ce = 400000)
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Payoff for the Airline (active)
400

200

105

-200
-400
-600

-800

—@— 100000 200000 300000 400000 —e— 500000 —e— 600000

Figure 5.13 Sensitivity analysis of Ce in Scenari® (§ = 5000,y = 1.3)

e Discussion

The purpose of payoff simulation is to demonstiditeerse possibility for the airline
decision making. Different scenarios were createdisplay payoff results. To find the
condition for win-win, meaning the airline takediae action, earns more profits, and
customers are also using it, people themselves havanderstand their choices
dominate the future level of safety. Nevertheldhs, current situation is that safety
information sharing is not well implemented, soshairlines with passive action may
still remain in the market. In conclusion, evenugb information is limited, if people
pay more attention to safety issues, and selecaidine carefully, which will also
ensure long-term steadiness and development di/safe

Lastly, game results in Scenario 3 are summarigetbble 5.13. We assumed demand
functions to estimate demand quantity. The findisgew that for customers, because
there are limited airline alternatives for them ateimand for air transport also exist,
they still have to use the airline. Demand quamiitly increase with time as well owing

to abating of worry. Nevertheless, it is more paifle for the airline to take passive
action in the beginning, but considering long-tebusiness, implementing safety
measures could be more beneficial. There are @ls® choices for the airline, such as
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using mixed strategy, and we can adjust coefficednsafety portion ), to find the
percentage for costs of safety measures and promatihich creates maximum profits
for them.

Table 5.13 Game results in Scenario 3

T1 T2 T3

Use Non-use Use Non-use Use Non-u

Se

Player| Active | -436480, 208§ -825600, O -340800, 274 -854222, Q -230560, 351 -887200, 0

A | Passiveg -395008, 237 -825600, 0 -319200, 289 -854222, Q -231856, 350 -887200, 0

Ta Ts
Use Non-use Use Non-us
Active |-116538, 430 -921309, 0 12800, 520| -960000, 0
Passive -141516, 413 -921309, 0 -39040,.484 -960000, 0

1%

Player A

5.4 Airline Interview

After accidents, TransAsia Airways had put manymdf to improve safety, but several
questions have been drafted: What measures to de?tél do? How much it costs?
How to evaluate the effects? Does the system realiyyge? Because there was no big
accidents for TransAsia Airways before, how didytheanage crisis is worthy studying

5.4.1 Safety Investments

Firstly, we have to understand diverse definitidrsafety improvements. According to
“State of Global Aviation Safety” (ICAO, 2013), ation accidents continue to horrify
till this day, yet safety has been the highestrgyidor the aviation industry over the
past 100 years. Big improvements in technologynitng and risk management have
together resulted in laudable improvements. Airwllgsvs (2016) summarized top 5
modern improvements in aviation safety: CRM (cr@source management), RSWS
(runway safety warning system), LLWAS (low levelndshear alert system), EGPWS
(enhanced ground proximity warning system), and $Q#affic collision avoidance
system). Smith (2016) thought traditional safetynagement views the employees as
the problem. Since the 1930’s the philosophy ofdertt prevention has been based on
the premise that “unsafe actions” of the workersea85% of accidents at work. Table
5.14 shows how the typical safety program shapes up
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Table 5.14 Safety programs

* Management sets safety policies and procedures.

e Supervisors watch workers or have them watch etwdr to
Management ,
prevent unsafe actions.

* Managers set tough safety goals.

* After employees are hired, they’re trained on sabek practices.
Staff training | * Incentives are arranged to motivate employees t& safe and
keep morale high.

* Inspections find safety problems which are themested.
* Every accident is thoroughly investigated with egtive actions
following.

Accident
prevention

5.4.2 Interview Plan Results

We are analyzing motivation for airlines to implerhsafety measures, so exchanging
with airlines to understand practical experiencemsaningful. By providing our
research results for airlines and expecting toivecteedbacks, we can find a win-win
strategy for airline and customers, and help makeodel for safety decision making.
Interview details are listed in Table 5.15 and Fegb.14.

Table 5.15 TransAsia Airways interview details

Time 14:00-17:00 April 18, 2016

Location | TransAsia Airways Headquarter (Taipeiwa)

CEO: Peter ChenPEfk{E); Vice president: Chung-chi LiuZ(E#)
Interviewee| (accident arrangement and media response); Askiste@ president
Yang-te Huang#& 151E) (safety and security)

Figure 5.14 TransAsia Airways interview (Huang, Cha, Li)
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After repeated accidents, TransAsia Airways folldvikeir crisis management pattern.
During that period, stock price was decreasing,nwhde the airline had to investigate
the accident with the government and also to peowid transport service. How airline
companies arrange and respond to crisis is an tamoissue. We found that for
TransAsia Airways, international routes were ndeekd obviously, only domestic
routes lost passenger carriage. Therefibrey started to implement safety improvement
program since March 2015. There are many measoregduce risk, to motivate
employees, and to increase customer confidence.elew before implementing,
diverse factors are needed to be consdiepassenger loss, passenger recovery trend,
limited budget, current resources, government requent, previous experience,
accident report, etc. Hence, we would like to knlesw to make a correct decision
considering all factors, and to help build a derismaking process. After interview
with TransAsia Airways, decision making processhwiarious elements for safety
measures can be defined as four phases in Talfle 5.1

Table 5.16 Safety improvement decision making pross

Phase 1 Phase 2 Phase 3 Phase 4

Accident Compensation Budget/Revenue | Employees
e Investigation | *Victims *Undersell * Staff wastage
* Accident cause ¢ Families of * Passenger
* Severity victims recovery
e Casualty Government Reputation
* Previous * Safety audit * Media report

experience requirement

* Financial support
. Necessity and | Budget control and Short and
Event analysis
enforcement long-term effort | long-term effort

Phase 1 (event occurrence) bases on accidentaitatd level of influences. In phase
2 (constraint), airlines are supposed to comperfsateictims and meet government’s
requirement firstly, and then consider whether lmidg enough and estimate how
passengers will lose in phase 3 (outer balancedtly.gphase 4 (inner steadiness)
emphasizes on long-term steadiness. Because emplayay quit after accidents,

airlines have to cultivate safety culture to prevemass job quitting. In fact, aspects of
safety culture are found in the shared attitudesaye and concern throughout the
organization (Pidgeon and O’Leary, 1995), and ie tmsible commitment of senior

management to safety (Droste, 1997). Accordingaesrelease, TransAsia Airways
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compensated each victim for 14,900,000 NTD (4,900,00SD) including 200,000
solatium, 1,200,000 grants and 13,500,000 settlsnelRor GE222 and GE235
Accidents compensation are the same, but somectiing families were not satisfied
and still negotiating with them.

After accidents in July 2014 and February 2015n3Asia Airways has started flight
safety improvement plany§Zz#2F51=) since March 2015. Several measures has
been implemented and proposed as summarized ire Takl7. TransAsia Airways
interview results are summarized in Table 5.18.
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Table 5.17 TransAisa Airways flight safety improvenent plan

Measures

Staff

* Experts: invited from Flight Safety Foundation, Bus and other airlines

* Development of Flight instructors: received ATRirirag and built new standard

* Crew Resource Management (CRM): co-training systetin flight attendant,
operation dispatcher and pilot

Safety
Audit

* Inner Audit: invited experts from aircraft manufaer (ATR, Airbus), engine
maker (PWC) to audit on site

* Quter Audit: ATR and Airbus fleets passed CAA Audit

* Secure Weather Standard: upgrade standard of runsidylity for domestic routes

* SMS: FOQA (Flight Operation Quality Assurance) &@FA (Line Operations
Flight Audit) to ensure training and safety measureeomes

* SPI (Safety Performance Index), SPT (Safety Peidoga Target): quantify safety
performance and improve management with data itatica

* Conduct IOSA safety audit instruction, and pre@i#M (safety management
manual)

Organiza
tion

* TransAsia Flight Safety Committee: bi-weekly megtin

* Product and Service Committee: provide service SOP
 Salary Increment: 4-6% increase and talent promqgirogram
 Safety Culture: “We put safety first”

* Aviation Safety reporting System (AQD)

* Aviation Safety Annual Meeting

Training

* Education Center: crew training, evacuation tragnin
* Flight Simulator: ATR72-600 and A320/A321

Fleet

* Fleet Age: control to 4 years

* New Fleet: 6 fleets in 2015 (A321*2, A330*2, ATRBRO*2) and 6 fleets in 2016
(A321*2, ATR72-600%4)

* Fleet Consistency: replace ATR72-500 with all ATR&OD fleets

(Sourcenttp://blog.uprofit-tw.com/?p=7506

http://www.cna.com.tw/news/firstnews/201507020324sfhx

http://www.chinatimes.com/newspapers/20151002002H. 06
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Table 5.18 Summary of TransAsia Airways interview

Background

Purpose

Interview Results

Stock price decreas

To know how TransAsia

Increase safety members: 6 persons -> 22 persons

D

Crisis Accident ) e Compensation: 2M NTD -> 14.9M NTD per person
, o Airways arranged and ) . : i
Management investigation . * Accident aftermath with local resident, ASC (Avaati
, , responded to crisis, and ) . .
Pattern Provide air transport . Safety Council), CAA (Civil Aeronautics
_ how to minimize loss . ) ,
service Administration), insurance company
To understand how to make Safety first: long term-plan to maintain strong
_ a correct decision intention and keep employees
Safety improvement L . :
Safety roaram since considering all factors, and ¢ Safety system reform: IATA verification audit after
[
Improvement E/Ia?ch 2015 to help build a decision the GE222 Accident
Decision Making Should consider making process * Serious deficit: sold one building, catering and ol
u [
Process To ask the decision making aircrafts, No financial supports from the governier

diverse factors

change aftersland 2¢
accidents

Wait for sunrise: expect to make ends meet in énd
2016

Evaluation of
Safety

Improvement

Performances

Input a huge
resources in safety
measures

To evaluate safety
measures

To quantify the effects of
airline reputation, loyalty
To make an overall

evaluating index

Risk metrics: check safety improvements

Cannot quantify loyalty and airline image

Media entertainmentization: Not recommended to
provide much information to the media, the reason
why we cannot find details in TransAsia Airways

-

0

annual reports
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5.4.3 Evaluation of Safety Improvement Performances

According to GTAG10 (Global Technology Audit Guid@016) for BCM (business
continuity management), CAE (chief audit executinve)st understand the role of BCM
as one of three elements of an Emergency Managdpnegtam. As Figure 5.15 shown,
emergency response (ER) is the first action thatides on avoiding, deterring, and
preventing disasters and preparing the organizatiorspond to a disaster. The goal of
ER is lifesaving, safety, and initial efforts tenit the impact to asset damage. Crisis
management (CM) focuses on managing external (argbme companies, internal)
communications and senior management activitiesngua disaster. Even in an
environment where ER and CM are mature and effeciBCM may remain
inadequately addressed. BCM capabilities are fatuse the recovery of critical
business processes to minimize the financial ahdrampacts to a business caused
during a disaster or business disruption. BCM nhesintegrated with ER and CM but
should be a separate program.

MINUTES HOURS DAYS WEEKS

Effective response to

an event depends on

the entity's Emergency
Management Program
working properly before the
event. Understanding this
principle will make all the
difference in a program. Business Continuity

CRISIS EVENT

Figure 5.15 Emergency management program

The scale of aviation accidents can be longer aock nmfluential. TransAsia Airways
now is implementing a safety improvement progranpas of BCM to rebuild market
confidence and retrieve customers. However, théopeances of each measure are
unsure and hard to control. It is certain to inputuge amount of human power and
resources in safety measures, but how to evalbhateftects and how airlines quantify
the results, no matter airline image, reputatianpassenger number, it's possible to
make an overall evaluation.

TransAsia Airways is also considering safety trdfjechich is similar with our game of
safety improvements. To find a balance betweennlessi and safety, a diagram
(profit-safety guarantee) can be made in Figur®.5Airlines have to keep in safety
operation interval to balance financial managenaexlsafety management.
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Bankruptcy

Safety Guarantee

Profit

Figure 5.16 Tradeoff of safety and business

Airline companies take risk management procedureBable 5.19 to prevent dangers,
and deal with accident arrangements afterwards.heRathan safety measure
performance quantification, TransAsia Airways iading the likelihood of severity
(risk assessment index) in Figure 5.17 to makesk metric in Figure 5.18 after
conducting safety measures, and they will know twhiem should be re-improved to

reduce risk.
Table 5.19 Risk management procedures

Method Risk management procedures
Predictive | FOQA report, flight pre-check (new route, airpaskrassessment of

(T7Bh) safety management), safety information sharing
Proactive . . L .

GEF) Inner/outer audit, safety auditing, aviation safefgorting system
Reactive i .

(%F) CAA report, ASC report: accident, incident, occaae, etc.

- Names Levels
R ¥ 3 rex A5 A% A7 SE IR Y SR Acceptable - coi-zoo gl |
Risk Level Risk Assessment Recommended Action Decision Level Undesiranle ] s01-1200 | N |
L] [ |

Index Unacceptable 12.01-25.00

Severity Likelihood
r e S ,5; "
5-Frequent 15.00 2000 2500
12.1and up - EEEN
-

+ PR B e T 372 S AR R FE AR SR AT AN 5E T A
O tR e %) IR R B DU ST % -
Medium Risk Acceptable based on risk Improbable

(Tolerable mitigation. It may require

management decision. 1-Extremely
Improbable

region)

Figure 5.17 Risk assessment index Figure 5.18 Risk metric
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Meanwhile, FOQA (flight operations quality assur@nwith real flight data is used to
analyze and track back whether pilots follow aificr@ontrol SOP in Figure 5.19.

Airphase software was installed to find potentiabljems to prevent accidents in
advance. By doing so, pilots’ performances canXagnined and be improved gradually

to ensure safety.

g

i

Sl

St ] | 05 & 8 8 || et mhen | Fobtive k[ Bt [ Horton | S0 T A AR D s

ATR Speed high in climb (below 1000ft)
Trend

Feb-16

Jan-16

Dec-15

0.24 0.25 0.26 0.27 0.28 0.29 0.3 031 0.32 033

Figure 5.19 Demonstration of flight operations quaty assurance
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5.5 Summary

This chapter we found a problem that the airlingy mat conduct safety measures after
accidents and tend to do promotion to attract npaesengers, because of people’s
abating of worries and continual usage, resultingsafety and long-term aviation
development problems. This makes a tradeoff oftgafad profit between the airline
and customers, and can be expressed with a norexaive game. The game of safety
improvements is composing 2 players with 2 straegespectively. The airline can take
active action to improve safety or passive actmuld promotion, while customers can
decide to use or not to use. The game formulatassumption and setting were
described to study the interaction between twogykayThis game is similar with lemon
market case because both are information asymregasnples, and was compared to
estimate market performances. Moreover, to quapldyers’ benefits, payoff analysis
and sensitivity analysis were conducted. We can desmand functions to explore
people’s purchasing behaviors owing to airfare aodry decay. The airline is mainly
considering profits, so we made a simulation faiedse scenarios to display different
outcomes and find the win-win condition. The resuhowed customers’ attitude
control the airline’s motivation, but since saf@tyormation sharing is not yet built,
they do not know whether the airline conductedtyaieeasures or not. We encourage
airlines and the government to implement safetysmess, and help passengers increase
aviation cognition and understand safety measurastly, a site visit outcomes to
TransAsia Airways about practical safety affairg@veummarized to support our theory.
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Chapter 6

Conclusions and Recommendations

6.1 Conclusions

The problems we have stated including the socidcef associated with aviation
accidents, comparison of the influences of an a&attidon public perception,
quantification of public perception, people’s aidiselection criteria and behavior, and
the interaction between the airline and customersshifety measures. Our overall
targets are to minimize impacts of accidents, andnhance long-term aviation safety.
This study is aimed to investigate the influencésepeated accidents on the society,
people’s perception and airline safety measureshas produced fruitful results.

According to ICAO Annex 13, an accident is an ocence associated with fatal or
seriously injured persons, damaged aircrafts arcgiral failure, and missing aircratft,
while an incident is defined as an event that ceaiilect the safety of operations. When
an accident happens, the media announces the adtws public, and then they become
concerned about this issue. The mass media, in passs, pays more attention to
accidents because of fatalities, but repeated nmtion heightened people’s awareness
of risks in Taiwan (Fang et al., 2012) and amgtlifieeir safety perception, so two real
accident cases, TransAsia Airways GE222 and GE28&dAnts, that caused huge
social panic in Taiwan were selected in this study.

In Chapter 3, to minimize the accident loss, acstme of accident crisis and a structure
of multiple involved stakeholders of aviation aamts help us analyze influences of
aviation accidents on the society. Because an ectlthppens, the media announces the
news to the public, then airlines, market and custs will be majorly affected.
Therefore, event study method (ESM) was used totdyashort-term impacts, and to
find the correlation with stock price fluctuationcdamedia effect. The results showed
they are correlated, implying strong accident iefloes on the society.

Chapter 4 observed this from the perspective opkgple. A questionnaire survey was
conducted to collect public perception, and separaif two groups owing to the recent
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accident showed significantly different. Throughomometric skills to analyze

formation of safety perception, worry duration, apdople’s behavioral intention

change, people’s perception can be quantified seme their willingness to use the
airline before and after an accident. Our studydxgdored diverse factors that control
their perception, and clearly indicated people migtadually adapt to the accidents,
and rebuild confidence toward the airline with tipeessing, but it will deteriorate again
if an accident repeatedly occurs.

Chapter 5 was exploring the interaction between diténe and customers, and
discussing the motivation for the airline to condsafety measures, because people’s
abating of worries and continual usage may disgmurdeir intention, resulting in
safety problem. This makes a tradeoff of safety prafit and is expressed with a
non-cooperative game. The game of safety improvériecomposing 2 players with 2
strategies respectively. We adopted several saenerianalyze players’ payoff, made a
simulation to display different outcomes for thenwvin condition. The results showed
customers’ attitude control the airline’s motivatidut information asymmetry hampers
their decision making, so to create an informasbtaring mechanism to enhance the
overall safety level is of importance.

Aviation accidents arouse a huge social panic andlve multiple stakeholders, so it is

important to know and deal with the crisis. Thisrsoverall research covering diverse
stakeholders, the society, users, and the airduerently, there is no research to study
multiple stakeholders’ performances after repeadedidents to the best of our

knowledge, making results innovative. This studyldoserve as a constructive

reference for the government and airline compatoedeal with crisis management

because the results have quantified the level ef glriousness and provided an
estimation method to know the consequence of agtsd@irlines may also make more

efforts to implement safety management in ordgurevent accidents from happening.
Media exaggeration about the accident could moratdine safety performances but

also might hamper the development of air transpatket. Public perception toward

accidents can be formulated to see the effects théin behaviors. Safety perception is
one of the dominant that controls their willingnegsrough our investigation, people’s

concerns were collected and motivation for usersge can be estimated. Lastly, to
enhance the level of safety, airline’s motivaticor fsafety measures depends on
customers, suggesting we air passengers also egpensibility for aviation safety.
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6.2 Future Research Recommendations

This is a creative and useful research which greathtches current needs. We can
conclude that the decrease of air transport passerd the airline’s motivation after

aviation accidents is attributed to public safegygeption and information asymmetry,
which may reduce the level of safety. Thereforew hthange of public perception

associates with safety is of importance. It is atge that two accidents took place with
the same airline and country within half a yeaplaing the necessity of studying this
situation.

For future research recommendation, we can applytitcomes of this study to foresee
the change of air market. The scope of the reseaolexpand to international routes,
so airfare, service quality, and socio-economiorimiation may become more dominant.
The survey was conducted online, so majority offdamare young and high-educated
people. It is hard to represent general Taiwaneseplp’s behaviors, but because
demands for young travelers are increasing, thdteesan reveal the future trend of the
aviation market. Worry duration is collected by twosaginary situations, a long-term
panel data to trace their real safety concernstarastimate how long the public may
adapt to one accident by using duration analysisage accurate. Implementing a stated
preference survey to create a utility function andiscrete model, and analyzing how
repeated accidents change their airline choice wetsaare of interest. This study
collected subjective data covering only two timinbalf a year after and immediately
after an accident. Conducting a survey at diffepamtods after an accident to check the
relationship of social effects over time is recomighed. Moreover, to quantify people’s
payoff for the game analysis, using assumed denfiamctions to estimate demand
quantity has been achieved in this study, so tcaussndom dataset for running utility
function or to conduct data collection for real dem functions could be considered for
future work. Lastly, we only included one airline the market in game of safety
improvements, consideration of other airline cortpet still need to be further
discussed for clarifying the real market mechanism.
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