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Air transportation is one of the fastest growing in terms of demand. People prefer to
board a plane for travelling due to several factors including the airfares which are
affordable for people from all walks of life. Although carbon dioxide (CO2) emissions
from air transportation only contribute 4% (which equals to nearly 781 million tonnes
of carbon dioxide (CO,) for every flight) of total pollution, it is one of the fastest
growing sources of greenhouse gas emissions (GHG). In order to reduce CO:
emissions, there are various alternatives that have been adopted by airlines including
the use of sophisticated technologies for operation (less carbon emissions), and the
implementation of carbon offset programme. This programme helps in reducing the
carbon emissions, by offsetting the emissions released to benefit “green initiatives”
such as through renewable energy projects, energy efficiency and forest management
projects.

This study aims to assess attribute preferences, participation intention and economic
value of carbon offset programme for airline passengers in Malaysia. This study
employed the Contingent Valuation Method (CVM), Choice Experiment (CE) method,
and Partial Least Squares Structural Equation Modelling (PLS-SEM) method. A total
of 823 passengers for CVM and CE method, and 403 passengers for PLS-SEM method
were selected from Kuala Lumpur International Airport (KLIA) and Kuala Lumpur
International Airport 2 (KLIA2) as respondents for this study.

The CVM derived the appropriate Malaysian flight airfare for better environmental
performance. The Logit model was defined by using the dichotomous double-bounded
method to elicit the value that is appropriate for the airfare from price bid. The
outcomes of the study showed that as the price bid increased, the probability of saying
“yes” decreased. Educated passengers with higher income agreed to pay extra for their
airfare to support environmental initiatives. The estimated mean for willingness to pay
among passengers with regards to the appropriate airfare towards carbon offset



programme was RM80.44, which the value is a guideline to charge as an additional
charge on top of the original airfare.

By using CE method, the attributes identified for carbon offset programme were CO;
emission, type of project, project location and voluntary payment. The Conditional
Logit and Mixed Logit model were applied to estimate the marginal value of the
attributes and the attributes that were most preferred. The results showed passengers
chose forest management as the most important attribute for carbon offset programme
and the marginal value for this attribute was RM84.82, in which it is based on the best
model selected (Mixed Logit model with interaction).

The New Ecological Paradigm scale, the Theory of Planned Behaviour and variables
from past literature were used to measure general environmental attitudes, intermediate
beliefs, and specific behaviour attitudes and norms. The PLS-SEM method was used to
investigate the factors influencing Malaysian passengers towards carbon offsets. The
results showed that only general environmental attitudes and specific environmental
attitude had a direct relationship with intentions. While testing for an indirect
relationship, it was revealed that the general environmental attitude did not have an
indirect relationship with intention, as it was mediated by intermediate beliefs and
specific attitude.

The findings of this study provide policy recommendation to policymakers, airlines
and passengers of an alternative to reduce the CO; emissions. By having information
regarding the appropriate airfare, it will help the airline to impose a reasonable fee on
top of their airfare in support of environmental concerns. In addition, this study can
encourage the airlines management, government and other related parties to take
drastic action by implementing the carbon offset programme in Malaysia based on the
selected attribute that passengers preferred which is forest management. The
information obtained in terms of monetary value will help to convince Malaysian
airlines to implement the carbon offset program accordingly. This study is expected to
motivate people to contribute money in realising this programme and to support the
country’s effort in moving towards becoming a low-carbon economy.



Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia Sebagai
memenuhi keperluan untuk ijazah Doktor Falsafah

KEUTAMAAN ATRIBUT, NIAT PENYERTAAN DAN NILAI EKONOMI
BAGI PROGRAM MENGIMBANGI KARBON UNTUK PENUMPANG
PESAWAT DI MALAYSIA

Oleh

NUR FATIHAH BINTI SHAARI

Mei 2019
Pengerusi : Profesor Madya Abdul Rahim Abdul Samad, PhD
Fakulti : Ekonomi dan Pengurusan

Pengangkutan udara merupakan salah satu pemintaan pengangkutan yang semakin
meningkat. Pemilihan terhadap pengangkutan udara adalah lebih tinggi disebabkan
oleh beberapa faktor seperti kos penerbangan yang ditawarkan adalah mampu milik
oleh setiap lapisan masyarakat. Walaupun pengangkutan udara hanya menyumbang
sebanyak 4% daripada jumlah keseluruhan pencemaran udara (iaitu hampir 781 juta
tan pelepasan karbon dioksida(CQy)), tetapi ianya merupakan salah satu sumber kesan
rumah hijau yang paling pesat berkembang. Dalam usaha untuk mengurangkan
pelepasan CO; ke ruang udara, syarikat penerbangan telah mengguna pakai beberapa
cara antaranya penggunaan teknologi yang lebih canggih (kurang menghasilkan karbon
dioksida), dan inisiatif lain adalah dengan melaksanakan program pengurangan karbon.
Program ini dapat membantu dalam mengurangkan pencemaran yang dihasilkan
sewaktu perjalanan, iaitu dengan mengimbangi pelepasan karbon kepada kaedah yang
lain seperti tenaga boleh diperbaharui, kecekapan tenaga dan projek pengurusan hutan.

Kajian ini dijalankan bertujuan untuk menilai nilai ekonomi dan menentukan untuk
menentukan penglibatan penumpang pesawat di Malaysia terhadap program
pengurangan karbon. Kajian ini menggunakan kaedah Contingent Valuation Method
(CVM), Choice Experiment (CE), dan Partial Least Squares Structural Equation
Modelling (PLS-SEM). Sebanyak 850 penumpang telah dipilih dari Lapangan Terbang
Antarabangsa Kuala Lumpur (KLIA) dan Lapangan Terbang Antarabangsa Kuala
Lumpur 2 (KLIA2) sebagai responden untuk kajian ini.

Kaedah CVM digunakan untuk memperoleh harga tiket penerbangan yang sesuai bagi
penerbangan-penerbangan Malaysia untuk mendapatkan prestasi alam sekitar yang
lebih baik. Model Logit telah ditakrifkan menggunakan kaedah dichotomous double-
bounded method untuk mendapatkan nilai harga tiket yang sesuai dari harga yang
ditawarkan. Hasil kajian menunjukkan bahawa apabila harga yang ditawarkan
meningkat, kebarangkalian untuk menjawab “ya” adalah berkurang. Responden yang
berpelajaran dan memperoleh pendapatan yang tinggi bersetuju untuk membayar lebih



untuk harga tiket mereka demi prestasi alam sekitar yang lebih baik. Purata anggaran
kesanggupan untuk membayar antara responden untuk harga tiket penerbangan yang
bersesuaian kearah program pengurangan karbon adalah sebanyak RM80.44, di mana
nilai ini akan dikenakan sebagai bayaran tambahan ke atas harga tiket asal.

Dengan menggunakan kaedah CE, atribut yang digunakan untuk program pengurangan
karbon untuk mengurangkan pelepasan CO, adalah jumlah pengurangan karbon, jenis
projek, lokasi projek dan bayaran secara sukarela untuk program pengurangan karbon.
Model Conditional Logit dan Mixed Logit digunakan untuk menganggarkan nilai
marginal dan atribut yang disukai oleh penumpang. Dapatan kajian menunjukkan
bahawa penumpang memilih pengurusan hutan sebagai atribut terpenting dan nilai
bagi atribut tersebut adalah RM84.42.

Skala The New Ecological Paradigm, Theory of Planned Behaviour dan pemboleh
ubah lain dari kajian lepas telah dipilih untuk digunakan untuk mengukur sikap umum
terhadap alam sekitar, kepercayaan asas, dan sikap dan norma tingkah laku tertentu.
Kaedah PLS-SEM digunakan untuk menyiasat faktor-faktor yang mempengaruhi
penumpang pesawat di Malaysia terhadap pengurangan karbon. Keputusan
menunjukkan sikap umum terhadap alam sekitar hanya mempunyai hubungan secara
terus dengan niat. Manakala sikap umum terhadap alam sekitar menunjukkan bahawa
ianya tidak mempunyai hubungan secara langsung dengan niat, diantara kepercayaan
asas dan sikap khusus.

Penemuan kajian ini mencadangkan saranan dasar kepada pembuat dasar, syarikat
penerbangan dan penumpang dalam usaha untuk mengurangkan pelepasan karbon
dioksida. Dengan memiliki maklumat berkaitan dengan harga tiket yang bersesuaian,
dapat membantu syarikat penerbangan mengenakan bayaran tambahan ke atas harga
tiket asal untuk mendapatkan prestasi alam sekitar yang lebih baik. Selain itu, kajian
ini juga dapat menggalakkan pihak pengurusan syarikat penerbangan, kerajaan dan
juga pihak-pihak yang terlibat untuk mengambil tindakan segera, dengan
melaksanakan program pengurangan karbon di Malaysia berdasarkan atribut yang
telah dipilih iaitu pengurusan hutan. Di samping itu, maklumat yang diperoleh
daripada nilai kewangan ini dapat meyakinkan syarikat penerbangan di Malaysia untuk
melaksanakan program pengurangan karbon dengan sewajarnya. Akhir sekali, kajian
ini dijangka akan memberi motivasi dan Kkesedaran kepada semua untuk
menyumbangkan wang secara sukarela bagi memastikan program ini dapat
dilaksanakan dan menyokong kearah langkah ekonomi rendah karbon.
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CHAPTER 1

INTRODUCTION

1.1 Background of study

A worldwide temperature alteration is the rapid increment in temperature of the Earth's
surface (both land and water) and the air. Recently, the Earth experienced increases in
temperature caused by the accumulation of greenhouse gases in the atmosphere
produced by human activities (Le et al., 2007). People are primarily responsible for the
current environmental change. Activities such as the consumption of petroleum
products and deforestation have discharged a lot of carbon dioxide (CO2) and other
greenhouse gases (GHG) to the environment which brings to an unnatural weather
change. The GHG generated by human activities are being added to the atmosphere at
a faster rate, and this will raise the worldwide temperatures and cause global warming
(Lee et al., 2007). In addition, human activities such as deforestation and burning of
fossil fuels also lead to the increase of carbon dioxide concentrations in the Earth’s
atmosphere.

The amount of global greenhouse gas emissions produced by the aviation industry is
continually increasing. Emissions from aviation include carbon dioxide (CO2) and
water vapour; these are generated during the burning of fuel in the engine (Dessens et
al., 2014). According to an Intergovernmental Panel on Climate Change (IPCC) in
1999, CO- emissions between 1992 and 2050 could rise by 60 percent to 100 percent.
This problem will harm the environment in several ways such as desertification,
increased melting of snow and ice, increases in sea level and stronger storms and
extreme events frequently happening (National Research Council, 2010).

There is evidence that our earth is getting unwell and warmer. Based on the National
Oceanic and Atmospheric Administration (NOAA) (2017), the global average
temperature over the land and ocean surface for March 2017 was 1.05°C above the 20™
century average of 12.7°C, and this has been recorded as the second highest global
temperature since recording of temperature began in 1880. The trend for global
temperature can be seen in Figure 1.1 as for how temperatures started to rise from
1880 to 2017. A change in weather and climate has accompanied the increase in the
global temperature. The changes occur when too many harmful things are released into
the atmosphere e.g. CO2, which accounts for about 82% of total gases. The increased
level of carbon dioxide (CO;) in the atmosphere is turning down the global air
conditioner. The impacts from CO; will result in changes in rainfall, where the world
is confronted with issues such as floods, droughts, severe rain, and more frequent and
severe heat waves. The sea is warming and becoming noticeably more acidic, and the
most critical situation of all is the ocean levels are rising.
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Figure 1.1: Global Land-Ocean Temperature Index
(Source: NASA’s Goddard Institute for Space Studies (GISS), 2017)

Figure 1.1 is a graph representing the global land-ocean temperature index from 1880
to 2020. Global temperatures starting from 1880 until 1960 show a fluctuation trend,
but started to increase from year to year until 2016. In 1880, the temperature was -
0.2°C, but decreased to -0.42°C in 1910 and began to increase until the year 1943,
where the temperature was 0.13°C. However, starting from the year 1960 until today,
the temperature keeps rising from 0.03°C until 0.99°C.

Malaysia is the second largest contributor of CO. emissions from fuel combustion
among ASEAN countries (The Economist Corporate Network, 2016).The increased
amount of CO emissions in Malaysia has led the Prime Minister to announce that it
would voluntarily reduce the GHG emission intensity of its Gross Domestic Product
(GDP) by 40% by 2020 compared to its 2005 levels (Ministry of Natural Resources
and Environmental, 2015). However, in 2015 Malaysia has re-pledged to reduce 45 per
cent of CO, by 2030 from the level in 2005. According to The Economist Corporate
Network (2016), even though Malaysia’s emissions intensity will fall, the emissions

will still increase. The trend of CO2 emissions in Malaysia can be seen from Figure
1.2,
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Figure 1.2: CO2 Emissions From Fuel Combustion in Malaysia
(Source: International Energy Agency, 2016)

Figure 1.2 indicates a trend of CO; emissions from fuel combustion in Malaysia from
1990 until 2015. It showed that CO, emissions per capita increased from year to year
from 56.38 million tons in 1990 to 200.05 million tons in 2008. However, in 2009, the
trend of emissions suddenly dropped to 186.09 million tons and started to increase
again in 2010 until 2015. What is more worrying about the increases in CO, emissions
is the level of CO is at the hazardous level. This increase is currently a concern among
many parties because CO emissions is a starting point for the escalation of others
problems such as haze, acid rain, respiratory illness, the destruction of crops, and
asthma.

However, CO; emissions does not come from only one sector, but is contributed by
many other sectors such as industrial, residential, transportation, electricity and energy,
manufacturing, agriculture and other energy sectors (Oh and Chua, 2010). Based on
Figure 1.3, all sectors in Malaysia were represented by their level of CO; emissions.
The transportation sector is one of the largest sectors that contribute to the increased
level of CO; emissions compared to other sectors in 2014, which is 27% of the total
CO; emissions and followed by the industrial sector. The transportation sector showed
an increasing trend from 1999 to 2014, until this sector became the most significant
contributor to the emissions. This happened due to the total number of vehicles owned
by Malaysians which is growing, whereby in 1995, three people owned one vehicle.
However, the ratio has reduced in 2010 where only 1.4 people owned one car (Shahid,
Minhans and ChePuan, 2014).
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Figure 1.3: Energy Consumption by Sector
(Source: National Energy Balance, 2016)

Compared with 27% of CO, emissions from the transportation sector, air transportation
only accounts for 4% to 9% of total CO, emissions in Malaysia. Even though the
percentage of air transportation CO emissions is the lowest compared to other modes
of transportation (i.e. road, water, and rail transportation), it cannot be ignored as it
will also contribute to pollution.

1.2 Transportation in Malaysia

The transportation sector is one of the major components of globalisation and is a
significant contributor to the economy. In the last decade, the amount of motorised
transportation in Malaysia and other countries has increased significantly. Malaysia
being a rapidly developing economy, relies on transportation to make a vital
contribution to the economy as it plays a crucial role in daily activities. The total
number of vehicles in Malaysia has increased from about 165,861 in 1990 to 580,124
in 2016 (Malaysian Automotive Association, 2017). This increase has raised concerns
about the consequences of congestion and pollution effects. Generally, an increase in
population leads to the increase of transportation use. Consequently, the demand for
flights has been increasing. Also, people can afford to travel using air transportation,
especially with airfare discounts. Malaysia has an excellent transportation system, and
it can be divided into four types of transportation modes which are road transport, rail
transport, air transport, and maritime transport (Indati and Bekhet, 2014; Ong, Mahlia
and Masjuki, 2012).

1.2.1  Road transport
Many locals and foreigners use road transportation. It can be divided into two types

namely private transport and public transport. Private transportation modes refer to the
use of private types of motor vehicles (e.g. private cars or private motorcycles). The



continuous development in Malaysia has increased the ownership of private vehicles.
Meanwhile, public transport refers to the key solution of traffic jams on the roads.
Public transport consists of road transportation which also includes public
transportation: public bus services, railway services (Kereta Api Tanah Melayu
Berhad), Light Rail Transit (LRT1, LRT2, monorail) and public taxi services. Based
on Ong, Mahlia and Masjuki (2012), public transport makes use of road space more
efficiently, and it is considered as a solution for environmental pollution and road
traffic.

1.2.2  Rail transport

The increase in railway track length in Malaysia has been quite slow for the last
twenty years as compared to the growth of road network according to Indati and
Bekhet (2014). Rail transports in Malaysia comprise of heavy rail (including commuter
rail), railway services (Kereta Api Tanah Melayu Berhad (KTM), light rail transit
(LRT) and monorail. Heavy rail is mostly used for the intercity passengers while LRTs
are used for intra-city urban public transport and some special use such as transporting
passengers between airport buildings. Two commuter rail services are connected to
Kuala Lumpur International Airport which is KLIA Transit and KLIA Express. The
sole monorail line in the country is also used for public transport in Kuala Lumpur,
while the only funicular (tram-train) line is in Penang. The rail network of KTM
extends from east to west, as well as from the north to the south of Peninsular
Malaysia. Ong, Mahlia and Masjuki (2012) reported that the railway's system has
progressed to a nationwide single-track network of 1700 km spanning the entire
Peninsular Malaysia.

1.2.3  Maritime transport

Peninsular Malaysia, Sabah and Sarawak are covered by sea. Various islands are
popular destinations among tourists around the world. Therefore, water transportation
is vital for Malaysia to connect people from the mainland to tourist attractions such as
Langkawi Island, Redang Island, Pangkor Island and other famous islands in the
country. Water transportations mostly use high capacity ferry. Besides that, small boat
services are used as water transportation for smaller movement to travel from one
island to another. In addition, there are also sea cruises and river cruises which are
used by passengers who wish to travel and relax. For export and import activities, a
bigger ship is used.

1.2.4  Air transport

The main air transportation in Malaysia includes commercial airlines and freight
carriers. In Malaysia, travelling to East Malaysia (Sabah and Sarawak) from Peninsular
Malaysia can be done using air transport. Travelling from one state to another in
Malaysia can be done either from Kuala Lumpur International Airport or other
domestic airports. Malaysia’s national carrier is Malaysia Airlines (MAS) and the most
popular budget airline in Malaysia is AirAsia. These two airlines fly to various
domestic destinations as well as international routes. Other budget airlines in Malaysia



are Firefly (under Malaysia Airlines) and Malindo Air. Air transportation will be
discussed further in the next section (section 1.3).

13 Air transportation in Malaysia

Transportation is used to take or carry people or goods from one place to another using
a vehicle, aircraft, or ship (Oxford Dictionary, 2017). Nowadays, in modern life,
transportation is one of the most important elements in a person’s life. The
transportation sector in Malaysia can be divided into four different transport sub-
sectors namely road, rail, aviation and maritime (Indati and Bekhet, 2014). However,
this research only focuses on the aviation sector, particularly on the commercial
airlines in Malaysia.

Among developing countries, Malaysia is one of the most active in using air
transportation as one of their alternative ways while doing business or any trade.
Currently, the demand for air travel has increased tremendously. According to the
Boeing Company, the total number of Asian carriers is predicted to reach 14,750 in
2032, up from 5,090 in 2012 (Brandon, 2014). Also, IATA Press (2017) reported that
Asia Pacific carriers recorded a demand increase of 8.3% compared to 2015, which
was the second-fastest increase among the regions. Thus, the reason for an increase in
air travel is mainly because of higher living standards. Rising GDP, and consequently,
disposable income and living standards lead to an increase in demand for air travel for
both business and leisure purposes (Forbes, 2017). Many people choose to travel for a
long-haul holiday or doing business deals with other countries. The second reason is
the cost of travel. As air travel becomes cheaper, a larger number of people can afford
to use it, resulting in an increase of air transport traffic (Forbes, 2017).

Initially, there are 58 airports in Malaysia, of which 36 airports are located in East
Malaysia (island of Borneo) and 22 airports are located in Peninsular Malaysia. Out of
58 airports, only 37 of them are operated to schedule passenger services (ICAO, 2013).
There are three types of airports, i) International airport; ii) Domestic airport, and iii)
Airstrips or airport for short take-off and landing port. All the information regarding
the airports in Malaysia can be seen in Figure 1.4 (airport location in Peninsular
Malaysia), Figure 1.5 (airport location in Sabah) and Figure 1.6 (airport location in
Sarawak).
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Figure 1.4: Airport Location in Peninsular Malaysia
(Sources: Ministry of Transport Malaysia, 2015)

Figure 1.4 shows the location of each airport in Peninsular Malaysia functioning for
international, domestic and airstrip purposes. However, the main airports that serve
domestic and international flights are Kuala Lumpur International Airport (KLIA) and
Kuala Lumpur International Airport 2 (KLIA2), which are located in Malaysia’s
capital, Kuala Lumpur. Figure 1.5 indicates the airport locations in Sabah and Figure
1.6 presents the airport locations in Sarawak.
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Figure 1.5: Airport Location in Sabah
(Sources: Ministry of Transport Malaysia, 2015)
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Figure 1.6: Airport location in Sarawak
(Sources: Ministry of Transport Malaysia, 2015)

KLIA is one of Asia’s major aviation hubs and is a destination on its own. It is one of
the airports that offer various facilities for everyone whether for entertainment,
relaxation or business purposes. In fact, KLIA is the largest and busiest airport in
Malaysia. KLIA is situated in the Sepang district of Selangor, located approximately
45 kilometres south of Kuala Lumpur City Centre. The airport is operated by Malaysia
Airports Holdings Berhad (MAHB). Almost 70 airlines are operating at KLIA in 2015
which includes all flights (domestic + international) (MAHB, 2015).

Kuala Lumpur International Airport 2 (KLIA2) is a new Malaysian airport, located less
than 2 km away from the existing KLIA. KLIA2 was built to replace the Low-Cost
Carrier Terminal (LCCT). AirAsia moved into KLIA2, and this airport commenced
operations effective from 9 May 2014. The Malaysia airport KLIA2 is the new low-
cost carrier terminal in Malaysia and this airport hosts budget airlines such as AirAsia,
AirAsia X, AirAsia Zest, Indonesia AirAsia, Thai AirAsia, Cebu Pacific Air, Tiger
Air, Lion Air and Jetstar Asia. Another proof of why air transport is important is by
looking at the number of passengers’” movement from and to KLIA, whether by
international, domestic, or transit flight which appears to be increasing. The statistics
for passengers’ movement is as stated in Table 1.1.

According to Table 1.1, the total number of passenger’s movement is increasing from
2004 until 2015. The data were only compiled starting from 2004 as it is the first year
of AirAsia’s commercial operation. The number of passengers’ movement increased
after AirAsia became one of the commercial airlines in Malaysia. However, there are
also other Malaysian commercial airlines apart from MAS and AirAsia which are
Firefly and Malindo Air.



Table 1.1 : Passengers’ movement at Kuala Lumpur International Airport
(2004 - 2015)

Year International Domestic Transit Total

2004 14,777,814 23,544,270 1,108,562 39,430,646
2005 16,566,435 23,948,120 1,056,079 41,570,634
2006 17,651,866 23,955,547 860,543 42,467,956
2007 19,670,834 24,878,600 636,525 45,185,959
2008 20,723,584 26,158,770 565,522 47,447,876
2009 22,740,774 28,060,843 533,690 51,335,307
2010 27,658,727 29,570,367 700,371 57,829,465
2011 30,441,067 32,922,125 646,466 64,009,658
2012 32,379,493 34,275,100 541,127 64,009,658
2013 37,894,553 41,131,669 560,862 67,195,720
2014 39,780,623 42,981,566 585,814 79,587,084
2015 40,044,823 43,784,946 590,000 83,348,003

(Sources: MAHB, 2004-2015)

The aviation sector in Malaysia is mainly divided into two categories which are
commercial airlines and also freight carriers (Indati and Bekhet, 2014). According to
Zainol and Romle (2007), the airline industry focuses more on providing services and
can be divided further into four main areas of services which are passenger services,
baggage or cargo services, engineering services and catering services. Passenger
service is the area of service selected for this study because it is part of the commercial
airlines. There are two types of commercial airlines in Malaysia, namely country’s flag
carrier, and low-cost carrier (LCC). Country’s flag carrier is referring to Malaysia
Airlines (MAS) (O’Connell and Williams, 2005) and LCC consists of five airlines in
total (AirAsia, Berjaya Air, FireFly, MASwings and Malindo Air) (Yee and Pei,
2014).

Air travel is needed in Malaysia, not only for international destinations but also when
travelling within Malaysia, from Peninsular Malaysia to East Malaysia (Sabah and
Sarawak) and vice versa. Due to this situation, the need to travel using air transport or
ships are the only options available (Man and Justine, 2011). Due to this problem, the
first flights in Malaysia operated in 1947, travelling within domestic destinations in
Malaysia. There are a few airlines in Malaysia that have commenced their operations
recently. Table 1.2 shows the list of all Malaysian airlines, including commercial
airlines, cargo airlines and also charter airlines.

All flights were registered under The International Air Transport Association (IATA)
and The International Civil Aviation Organization (ICAO). IATA represents almost
the entire air traffic of the world’s airlines (which is 83% of total) and helps any
aviation activity, as well as formulates industry policy on critical aviation issues. There
are about 271 IATA airline members from all over the world. The primary mission of
IATA is to represent, lead and serve the airline industry. Next, ICAO was established
in 1944 with the objective of dealing with the administration and governance of the
Convention on International Civil Aviation (Chicago Convention). About 191 Member
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States and industry groups work with ICAO and the central vision of ICAO is to
achieve the sustainable growth of the civil aviation system.

Table 1.2 : List of airlines in Malaysia

No. Airline Commenced Operations IATA ICAO
Commercial Airlines
1 AirAsia 1996 AK AXM
2 AirAsia X 2007 D7 XAX
3 Berjaya Air 1989 J8 BVT
4 Firefly 2007 FY FFM
5  Fly Mojo 2015 - -
6  Malindo Air 2013 oD MXD
7  Malaysia Airlines 1972 MH MAS
8 MASwings 2007 MH MWG
Charter Airlines
1  Eaglexpress 2012 - EZX
2  lLayanglLayang 1994 - LAY
Aerospace
3 MHS Aviation 1983
4 Sabah Air 1975 SA SAX
5  Weststar Aviation 2003 - -
Cargo Airlines
1  Gading Sari - 3G GSB
2 MASkargo 1972 MH MAS
3 Neptune Air 2009 N7 NEP
4  Raya Airways 1993 TH RMY

(Source: Malaysia Airports Sdn. Bhd. 2017)

Table 1.2 divided the list for different types of airline services in Malaysia. It consists
of the commercial airlines, charter airlines, and cargo airlines. Not all of the listed
airlines above are actively operating at the moment. There are only a few airlines that
operate as commercial carriers in Malaysia, for example, MAS, AirAsia, Firefly,
Malindo Air, and MASwings.

Malaysia Airlines has another two subsidiary airlines, which is Firefly and MASwings.
MASwings only focuses on intra-Borneo flights, and Firefly focuses on tertiary cities.
This study will only focus on people who travel using MAS and AirAsia because these
two airlines dominate the air transportation service in Malaysia, and these airlines
operate and fly to both domestic and international destinations. Besides that, these two
carriers recorded the highest number of passengers each year.
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1.3.1  Malaysia Airlines (MAS)

Malaysia Airlines (MAS) is owned 90% by the government, and it is the country’s flag
carrier (O’Connell and Williams, 2005). MAS is the national carrier of Malaysia,
offering the best way to fly to, from and around Malaysia (Malaysia Airlines, 2015).
Initially known as Malaysian Airways Limited (MAL) in 1937, this airline started to
operate their first flight in 1947 and transformed from being a domestic carrier into an
international carrier in the same year (Seatmaestro, 2016). However, in 1973, Malaysia
Airline Limited was introduced by Malaysia and afterwards it was renamed to
Malaysian Airline System, or just simply Malaysia Airlines (MAS). MAS was
registered under ICAO as MAS and under IATA is MH.

MAS started operating at KLIA from 1998 until today. Today, the airline flies almost
50,000 passengers daily to over 100 worldwide destinations, competing with AirAsia
to become the number one airline in Malaysia. The airline is owned and operated by
Malaysia Airlines Berhad since September 2015. As a member of Oneworld®
Alliances, MAS offers a travel experience around the world, in more than 150 nations
to all passengers. Apart from that, MAS provides special privileges and rewards for
frequent flyers (Malaysia Airlines, 2016).
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Figure 1.7: Domestic Routes for MAS
(Source: Airline Route Maps, Malaysia Airlines Domestic Route 2016)

The MAS routes for domestic destinations stands at about 40 destinations including
Sabah and Sarawak. Figure 1.7 shows the map of domestic routes for MAS. Malaysia
Airlines operates scheduled services to local destinations including Alor Setar, Kota
Bharu, Kuala Terengganu, Penang, Sabah and Sarawak, etc.
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Figure 1.8: Malaysia Airlines (MAS) Passengers Carried
(Source: MAS Annual Report, 2000-2015)

Figure 1.8 demonstrates the trend of passengers carried for Malaysia Airlines (MAS)
starting from 2000 until 2013, as the latest statistic was obtained from the MAS’
annual report for 2014. Starting from the year 2000, the number of passengers carried
by MAS is uneven, where it increased and decreased every year starting from the year
2000 until 2013. Beginning in 2006, the number of passengers dropped every year
until 2011. This may be due to the promotion introduced by its competitor which is
AirAsia, the low-cost carrier. MAS has their own passengers’ characteristic and most
of the time, their passengers are among government employees. MAS enjoyed its
status as the only airline that monopolised the air travel industry in Malaysia and also
the nation’s flagship carrier since 1974. However, since 2001, when AirAsia began to
enter into this industry as a low-cost carrier, MAS faced stiffer competition in the
aviation industry (Ong and Tan, 2010).

1.3.2 AirAsia

AirAsia is the first low-cost carrier in Malaysia. Under the leadership of Tony
Fernandes, this airline commenced operations in 2002 and during that time, its base
was at the Low-Cost Carrier Terminal (LCCT), Kuala Lumpur. AirAsia was registered
under IATA using the code AK and under ICAO, it used the code AXM. “Now
Everyone Can Fly” is the slogan for AirAsia to promote its flight tickets to customers
at the lowest price compared to the full-service carrier. This airline started domestic
operation to various destinations within Malaysia which never had any air connection
before, linking them with the nation’s capital, Kuala Lumpur (Roy, 2014). However,
Fernandes’s vision of AirAsia turned it to become one of the well-known airline
brands in the world (Poon and Waring, 2010). In 2002, AirAsia was the first to
introduce ticketless travel in Asia, allowed customers to purchase a ticket using credit
cards, and the purchase can be made through their phone. Next in 2003, it was the first
airline to introduce SMS ticketing and started to enlarge their market by adding the
very first international flight to Phuket (Roy, 2014). In 2007, Air Asia began to offer
long-haul flights to international destinations under another airline, AirAsia X.
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In the year 2015, AirAsia has operated over 221 routes, out of which 75 unique routes
are not served by any other airline (Figure 1.9) (Air Asia, 2015). Indeed, AirAsia has
widened its network across Asia and Australia where it is represented by AirAsia
Indonesia, Thai AirAsia, Philippines AirAsia, AirAsia India, AirAsia Japan, AirAsia
X, Thai AirAsia X and Indonesia AirAsia X (AirAsia, 2016). According to AirAsia’s
annual report 2015, the total number of guests carried is 50.7 million, including a
number of passengers from Thai AirAsia’s group, Indonesia AirAsia’s group,
Philippines’ AirAsia’s group, AirAsia India’s group and Malaysia AirAsia’s group.
Malaysia AirAsia’s passengers in 2015 stands at 24.3 million, and this number has
increased since its inception. Figure 1.10 shows the total number of AirAsia’s
passengers from year to year (2005 until 2015) (AirAsia 2005, 2006, 2007, 2008,
2009, 2010, 2011, 2012, 2013, 2014, 2015).
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Figure 1.9 : Air Asia Routes Map from KLIA2
(Source: AirAsia.com 2016)
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Figure 1.10 shows the trend of passengers carried by AirAsia starting from 2001 until
2015. Passengers carried by AirAsia in 2001, which is the first year of operation is
only 0.3 million passengers. The number of passengers keeps increasing until today
(based on data as at 2015). AirAsia’s marketing strategies have been successful as the
number of passengers carried keeps increasing from year to year. One of the
techniques employed is by running an advertisement, offering free flights on many
occasions (AirAsia, 2014) and by utilizing online networking, in order to get closer to
their fans, make travellers feel like they are a part of AirAsia’s family and with that,
AirAsia spread the market with web-based social networking (AirAsia, 2014).

1.4 Airlines carbon offset programmes

Since aviation is a sector that increasingly contributes to climate change due to the
rapid development of the industry (Mair, 2011), the aviation industry contributes to the
share of greenhouse gas (GHG) emissions as the speediest source compared to other
emissions sources (The Economist, 2006). Even though airlines get a terrible
environmental rap of fuel-burning emissions, some airlines have made a few strides in
reducing their travelling mileage, where flights produce high carbon footprints.
According to Gossling et al., (2007), there are different measures which are now under
discussion to decrease GHG discharges from the aviation industry and some of the
steps taken are by technological changes (using alternative fuels), structural change
(air travel administration) and government development like emissions taxes and
emission trading schemes.

While most of the above steps have been implemented, there is another method that is
being considered by the aviation industry currently. Voluntary carbon offset (VCO)
schemes are one of the proposed plans that is increasingly used. The main aim of this
VCO is to change over, convert or ‘neutralise’ the emissions released from some
specific movement, by compensating or transforming it to other environmental-
friendly projects in another segment (Blash and Farsi, 2002). Recently, the VCO
programmes are getting popular especially in the aviation industry. The United States
and Europe are the nations that have many eco-friendly airlines (Seatmaestro, 2017).

Those carriers in the United States and Europe have been making a few strides in
reducing their fuel utilisation or being more fuel efficient in which it will have a lesser
impact on the environment in general. However, there are also some airlines, called
eco-friendly airlines, which promotes cabin services as a green in-flight service.
Besides, some of the eco-friendly airlines also make use of green design (less paint,
utilising white shading), employing waste-reduction programme (recycle and reuse the
waste), using local ingredients for meal preparation, offering sustainable food, and
giving eco-friendly hand towels on all flights (Chen, 2013). Besides, the eco-friendly
airlines also urge passengers to utilise reusable chopsticks, or bringing it from home,
give out reusable cups for in-flight use (Chen, 2013) and they also provide carbon
offset options for customers (ICAO, 2007). In the context of the aviation segment,
airlines, for example, Qantas, Jetstar and Virgin Australia are airlines that as of now
offered VCOs to their customers, accredited by Carbon Neutral Program. Table 1.3
shows the list of air carriers that engage in the VCO programme.
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Table 1.3 : Top U.S. and European airlines with eco-friendly services
United States

Alaska Airlines (3 leafs) United Airlines (3 leafs)

Jet Blue (3 leafs) Delta (2 leafs)

U.S. Airways (2 leafs) Southwest (2 leafs)

Air Canada (1 leafs) American Airlines (1 leafs)
Europe

Air France (top European eco-friendly) British Airways (3 leafs)

Lufthansa (3 leafs) Virgin Atlantic (3 leafs)

Easy Jet (3 leafs) Cathay Pacific (2 leafs)

Ryan Air (2 leafs) Air New Zealand (1 leafs)

(Source: Seatmaestro, 2017)

Based on Table 1.3, it categorised the airline companies based on country (the U.S and
European). There are around eighteen airlines that were recorded and awarded by
Greenopia for their achievement of being an eco-friendly carrier in the world.
Greenopia is the main online registry for green, sustainable and socially conscious
organisations and it provides a platform that independently rates and ranks green
services and products. 1 leaf means that airlines have a “solid green commitment” and
4 leaves represent “best in class”. According to Seatmaestro (2017), Virgin America
earned the title as the most environmental-friendly airline in the U.S., as Virgin
America incorporates valuable fuels practices, progress in using an alternative fuel
type, participated in recycling programmes, provides green food options, has a green
building plan and offers carbon offsets. As some airlines in other countries
implemented carbon offsets as their approach to reduce carbon footprint, airline
companies in Malaysia also took certain actions in a strategy to decrease carbon
emissions.

Part of the action taken by AirAsia to minimize environmental footprint is by charging
customers for any baggage checked-in during flight. Passengers need to pay for
luggage checked in, unlike baggage carried into the cabin which is free. However, the
cabin baggage carried has a limit in terms of its weight, and if passengers exceed the
limit, then passengers need to pay for the excess. This condition leads AirAsia’s
passengers to bring less luggage during travel thus reduces the airline’s weight.
Besides that, other ways of minimising environmental footprint established by AirAsia
is by using the highest grade kerosene fuel which emits less CO; than gasoline in cars
(AirAsia, 2016). Another step taken is by cooling the flight by switching-off one air
conditioner in the aircraft when the ambient temperature in the plane is comfortable.
Apart from imposing a condition to bring less baggage, AirAsia already takes further
steps in an effort to reduce carbon footprint in its daily operations. #Green24 is one of
the climate awareness movements initiated by AirAsia to educate people and promote
climate action (AirAsia, 2016). It is one of the social responsibility initiatives
undertaken by AirAsia to encourage climate action at home, at the workplace, in cities
and the country as a whole. It was launched at the end of 2015, and this programme is
still ongoing until today.

15



Malaysia Airlines also made a move in decreasing carbon emissions from their flights.
There is an environmental sustainability management that has been done by this
company. MAS is the only airline that launched a voluntary carbon offset programme
in Malaysia. Launched in 2008 (MAS, 2015), MAS takes part in enhancing carbon
stock and promoting biodiversity conservation. However, this programme is still not
showing any progress until today. The latest update on this project was in year 2013,
where the project progressed to Phase 3 which is tree planting in a 4 hectare landfill.
However, these two airlines are still in the process to ensure that their programme to
reduce carbon emission works continuously.

15 Problem statement

Generally, the demand for air transportation increases from year after year, due to the
number of facilities offered (e.g. low-cost ticket prices, flight services to many
countries and electronic services that allow passengers to buy tickets via online
ticketing) and the increase in standards of living. According to the World Bank (2017),
the number of air travel passengers in Malaysia increased by 391.60% between 1990
and 2015. In 1990, 10.24 million passengers were carried via air transportation; while
in 2015, the number was 50.35 million. Air Transport Action Group (ATAG) (2017)
stated that there are over 4.1 billion passengers which were carried by the world’s
airlines and it is expected to grow substantially over the next 20 years because of the
huge growth planned in aviation worldwide. However, those increases can lead to the
occurrence of the most worrying issue, because it could result in other problems, such
as climate change and global warming. Aviation is one of the sectors that contribute to
the climate change because it produces hazardous emission sources like carbon dioxide
(COy) (Mair, 2011; Gossling et al., 2007). Globally, flights emitted 859 million tonnes
of CO; in 2017, and it is expected to reach 4% to 15% by 2050 (Sustainable Carbon,
2016). The fact that emissions can be identified individually during flying is important
for the single or round trip.

Currently, the airline companies are now trying to get more passengers on board by
offering cheaper airfares. A study by O’Connell and Williams (2005) revealed that
people would shift to the Low-Cost Carriers (LCC) because of the airfare. Similar
reason could be found for people who prefer to travel using AirAsia more often than
Malaysia Airlines (MAS) (Ong and Tan, 2010). The airline industry is rapidly
growing to some degree due to regulatory and taxation policies which does not reflect
the real environmental costs of flying. This current price is worrying because it does
not reflect the real environmental impact in which the current airfare only includes
administration fee, passenger service charge, and services tax (AirAsia, 2017; Malindo
Air, 2017; Malaysia Airlines, 2017). There should be a consideration of charging
additional payment on top of the airfare to set up a fund to implement a carbon offset
programme.

There are a few airlines from all over the world which have already implemented not
only voluntary but the mandatory carbon offset programme. According to I1ATA
(2017), more than 30 IATA member airlines have presented an offset programme,
either integrated into their web-sales engines or to an outside offset supplier such as
Kenya Airways, Thai Airways etc. Only one in ten passengers pay to offset the
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emissions from their flight, and less than 1% of its emissions were voluntarily
compensated for by passengers in 2014 and 2015 (Qantas Airlines, 2017 and Jetstar
Airways, 2017). Even though some other airlines have been successful with this
programme, there are also airlines which unsuccessful in implementing the
programme, due to insufficient information in the context of carbon offsets. Malaysia
is one of the countries which is yet to implement a voluntary carbon offset programme
in the aviation industry. Back in 2008, Malaysia Airlines (MAS) was the first airline in
Southeast Asia to offer the voluntary carbon offset scheme. However, this programme
is considered as a failure and has been discontinued because it did not receive any
support from passengers and there is no group to support and promote the programme
as well (P. Elizabeth, 22 December 2016).

A previous study has listed potential attributes to be used such as project location, type
of projects, and cost or voluntary payment and each of the attributes have different
levels (MacKerron et al., 2009 and Choi and Ritchie, 2014). However, not all countries
can implement the same attribute because it entirely depends on the passengers’
choice. Besides, the cost or voluntary payment also needs to be revised based on
passengers’ financial circumstances. Thus, there is a need to study which attribute
from the passengers’ choice is important, and verify the appropriate level of voluntary
payment which should be charged.

Chang, Shon and Lin (2010) have explored factors that influence the participation of
air passengers in the carbon offset programme, however there is still a low level of
participation among passengers in this carbon offset programme. Some of the reasons
for not participating is because of passengers’ perception that the responsibility to
reduce emissions should not be passed to the passengers. Passengers think that the
aviation industry and government should be responsible for these issues. This
happened due to lack of awareness and knowledge about the importance to take care of
the environment (P. Elizabeth, 22 December 2016).

There are a few studies performed to determine the factors influencing passengers’
intention to embark on a carbon offset programme using specific attitude, general
attitude (pro-environmental attitudes) and intermediate belief as the variable of study
(Choi, Ritchie and Fielding, 2015). However, none of these are being carried out in the
case of the aviation industry in Malaysia. Major factors that drive Malaysian travellers
to be involved with carbon offset programme are not fully identified. Thus, Choi,
Ritchie and Fielding (2015) found some limitations on their study where they
suggested a consideration to add another latent construct in intermediate belief
variables. In order to address this research gap, this research will take into account
another latent construct namely variable knowledge to be included into the
intermediate beliefs variable for a better understanding about voluntary carbon
offsetting behaviour. Hence, if the Malaysian passengers’ attitude and knowledge
towards the environment improved, there is a good chance that the sustainable
passengers’ behaviour will improve as well. Generally, when passengers become more
environmentally conscious, they will act differently to protect the environment.

17



1.6 Research questions

Based on the research objectives of this study, the research questions are as follows:

1. How much value of WTP will be added into the airfare?

2. What are the determinants of WTP for the carbon offset programme?

3. What is the value of each attribute for carbon offset programme?

4 What are the factors that influence the involvement of air passengers in the

carbon offset program?

1.7 Objectives

The general objective of this study is to assess the attribute preferences, participation
intention and economic value of carbon offset programme among airline passengers in
Malaysia

Specific objectives:
The specific objectives of this study are as follows:

a) To determine the carbon offset value of Malaysian airline companies to have
a
better environmental condition
b) To estimate the value of attributes for carbon offset and the socio-
demographic determinants of willingness to pay
c) To examine factors influencing the involvement of air passengers in carbon

offset programme

1.8 Significance of the study

High demand for air transportation is expected to undergo substantial changes in
future. This expectation happened because the total number of passengers keeps
increasing from year to year. Thus, it may lead to a severe environmental problem
which is climate change. Airline companies can then take action to control the
environmental issues together with the response regarding the environment among
passengers. To avoid this problem, airlines may impose an environmental tax or
payment through the airfare, and it is important to know how much passengers are
willing and able to pay for environmental care. Hence, this research will provide
complete information about passengers’ willingness to pay for carbon offset. The
information can help the airlines companies and also assists in making a better
estimation of the amount to charge the passengers.

Identifying passengers’ preferences for the attributes of voluntary carbon offset
projects will provide valuable information to any related stakeholders such as the
aviation industry, government agencies such as Ministry of Transportation, Ministry of
Natural Resources and Environment (NRE) and Forest Research Institute of Malaysia
(FRIM), and together with Non-Governmental organization (NGO) such as Malaysian
Environmental NGOs (MENGO). This information will help to provide a specific type
of voluntary carbon offset (VCO) project to be implemented in the real aviation
industry in Malaysia. Discovering the passengers’ preferences towards VCO projects
may help in assessing the level of each attribute and defining which attribute is the
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most preferred by passengers. These attributes will represent on which attribute that
passengers understand and know the benefits of that projects. Besides, the monetary
value or the price charged for these projects will give hope to the aviation industry
regarding a way to reduce or prevent the emissions released by its players.

A stated preference economic valuation can be used to provide information for the
aviation industry for it to become a more sustainable industry in Malaysia. It gives the
management of the airline, government and other related parties with the necessary
information to take any drastic actions. Carbon offset programmes are useful for any
organisation to adopt. This study aims to encourage people to contribute money to
make this program happen and achieve the carbon reduction goals to support the move
towards a low-carbon economy. The stated preference method will be used in this
study. The CVM is the most commonly used stated preference approach. This study
will focus on the logit model because a dichotomous CVM is present in linear
regression. In CVM, a respondent will learn about some situation (e.g. carbon offset
programme) and the reason they will be charged. To date, there has not been many
similar studies conducted using CVM for the carbon offset programme in Malaysia’s
aviation industry.

The application of economic valuation using choice modelling (CM) and the
contingent valuation method (CVM) have been widely used in developing countries
(Naidoo and Adamowicz, 2005). Malaysia also started to increase the number of
studies using economic valuation of environmental goods and services in the country.
Begum, Siwar, Pereira, & Jaafar (2007) used an open-ended CVM to find the WTP
value for improving the construction of waste management. Kamri (2013) applied the
CVM for the conservation of natural resources in Gunung Gading National Park,
Sarawak and Afroz & Masud (2011) studied a solid waste management facility in
Kuala Lumpur, Malaysia.

However, there is still not much research in Malaysia on economic valuation using the
choice modelling (CM) approach. Studies which combine both stated preference
methods (CVM and CM) are also still limited in terms of number of studies published.
This will be added to the body of literature in the application of estimating the value of
willingness to pay among Malaysian passengers towards carbon offset projects. The
use of these techniques will be the first in applying CVM and CM to elicit the WTP for
a carbon offset programme in the Malaysian aviation industry.
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1.9 Organization of the study

The remaining chapters are organized as follows: Chapter 2 elaborates on the literature
review used in this study, including all past studies about using choice modelling
method, structural equation modelling, the variables used in the study and the
justification of each method used. Chapter 3 discusses the methodology used in this
research, which is related to the economic valuation. The model specification, the
framework of the study, structuring of the questionnaire and the sampling method of
the research are also presented in this chapter. Analysis of the study results and
discussion are provided in Chapter 4 to answer the research questions drawn in this
study. Finally, in Chapter 5, the summary and conclusion are drawn, and policy
implications are inferred from the study results.

20



REFERENCES

Adamowicz, W., Louviere, J., & Williams, M. (1994). Combining revealed and stated
preference methods for valuing environmental amenities. Journal of
environmental economics and management, 26(3), 271-292.

Adamowicz, W., Boxall, P., Williams, M., & Louviere, J. (1998). Stated preference
approaches for measuring passive use values: choice experiment and
contingent valuation. American journal of agricultural economics, 80(1), 64-
75.

Adamowicz, V., & Boxall, P. (2001). Future directions of stated choice methods for
environment valuation. Choice experiment: A new approach to environmental
valuation, London, 1-6.

Afroz, R., Hassan, M. N., Awang, M., & Ibrahim, N. A. (2005). Willingness to pay for
air quality improvements in Klang Valley Malaysia. American Journal of
Environmental Sciences, 1(3), 194-201.

Afroz, R., & Masud, M. M. (2011). Using a contingent valuation approach for
improved solid waste management facility: Evidence from Kuala Lumpur,
Malaysia. Waste management, 31(4), 800-808.

Ahmad, N. N. N., & Hossain, D. M. (2015). Climate change and global warming
discourses and disclosures in the corporate annual reports: A study on the
Malaysian companies. Procedia-social and behavioral sciences, 172, 246-
253.

AirAsia (2015). AirAsia route map, explore our wide network! Retrieved from
https://www.airasia.com/la/en/where-we-fly/route-map.page

AirAsia. (2017). 2016 annual report of the Air Asia. Retrieved from
https://www:.airasia.com/cdn/docs/common-docs/investor-relations/airasia-
annual-report-2016.pdf

AirAsia. (2017). 2015 annual report of the Air Asia. Retrieved from
https://www.airasia.com/docs/common-docs/investor-relations/annual-report-
2015.pdf

AirAsia. (2016). 2014 annual report of the Air Asia. Retrieved from
https://www.airasia.com/docs/common-docs/investor-relations/annual-report-
corporate-2014.pdf

AirAsia. (2016). 2013 annual report of the Air Asia. Retrieved from
https://www.airasia.com/docs/common-docs/investor-relations/annual-report-
2013.pdf

AirAsia. (2016). 2012 annual report of the Air Asia. Retrieved from
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual -
report-2012.pdf

AirAsia. (2016). 2011 annual report of the Air Asia. Retrieved from
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual -
report-corporate-2011.pdf

AirAsia. (2016). 2010 annual report of the Air Asia. Retrieved from
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
report-2010.pdf

AirAsia. (2016). 2009 annual report of the Air Asia. Retrieved from
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
report-2009.pdf

AirAsia. (2016). 2008 annual report of the Air Asia. Retrieved from
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual -
report-2008.pdf

142


https://www.airasia.com/docs/common-docs/investor-relations/annual-report-
https://www.airasia.com/docs/common-docs/investor-relations/annual-report-
https://www.airasia.com/docs/common-docs/investor-relations/annual-report-
https://www.airasia.com/docs/common-docs/investor-relations/annual-report-
https://www.airasia.com/docs/common-docs/investor-relations/annual-report-
https://www.airasia.com/docs/common-docs/investor-relations/annual-report-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-report-2009.pdf
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-report-2009.pdf
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-

AirAsia. (2016). 2007 annual report of the Air Asia. Retrieved from
https://www:.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
report-corporate-2007.pdf

AirAsia. (2016). 2006 annual report of the Air Asia. Retrieved from
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
report-corporate-2006.pdf

AirAsia. (2016). 2005 annual report of the Air Asia. Retrieved from
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual -
report-corporate-2005.pdf

AirAsia (2017). Fare types. Retrieved from https://www.airasia.com/my/en/our-
fares/fare-types.page

Airline Route Maps (2016). Malaysia Airlines domestic routes. Retrieved from
http://www.airlineroutemaps.com/maps/Malaysia_Airlines_domestic

Airline Route Maps (2016). Malaysia Airlines international routes. Retrieved from
http://www.airlineroutemaps.com/maps/Malaysia_Airlines

Air Transport Action Group (2017). ATAG facts and figures. Retrieved from
http://www.atag.org/facts-and-figures.html

Ajzen, ., & Fishbein, M. (1977). Attitude-behavior relations: A theoretical analysis
and review of empirical research. Psychological bulletin, 84(5), 888.

Ajzen, |, & Fishbein, M. (1980). Understanding attitudes and predicting social
behaviour.

Ajzen, I. (1991). The theory of planned behavior. Organizational behavior and human
decision processes, 50(2), 179-211.

Ajzen, 1. (2002). Constructing a TPB questionnaire: Conceptual and methodological
considerations.

Ajzen, 1. (2002). Perceived behavioral control, self-efficacy, locus of control, and the
theory of planned behavior. Journal of applied social psychology, 32(4), 665-
683.

Alpizar Rodriguez, F., Carlsson, F., & Martinsson, P. (2001). Using choice experiment
for non-market valuation (No. 52). University of Gothenburg, Department of
Economics.

Amburgey, J. W., & Thoman, D. B. (2012). Dimensionality of the new ecological
paradigm: Issues of factor structure and measurement. Environment and
Behavior, 44(2), 235-256.

Arrow, K., Solow, R., Portney, P. R., Leamer, E. E., Radner, R., & Schuman, H.
(1993). Report of the NOAA panel on contingent valuation. Federal
register, 58(10), 4601-4614.

Araghi, Y., Kroesen, M., Molin, E., & van Wee, B. (2014). Do social norms regarding
carbon offsetting affect individual preferences towards this policy? Results
from a stated choice experiment. Transportation Research Part D: Transport
and Environment, 26, 42-46.

Bang, H. K., Ellinger, A. E., Hadjimarcou, J., & Traichal, P. A. (2000). Consumer
concern, knowledge, belief, and attitude toward renewable energy: An
application of the reasoned action theory. Psychology & Marketing, 17(6),
449-468.

Barber, N., Taylor, C., & Strick, S. (2009). Wine consumers’ environmental
knowledge and attitudes: Influence on willingness to purchase. International
Journal of Wine Research, 1(1), 59-72.

Bateman, I. J. and K. G. Willis (1999). Valuing Environmental Preferences: Theory
and Practice of the Contingent Valuation Method in the U.S., E.U., and
Developing Countries. Oxford University Press, New York.

143


https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/iwov-resources/my/common/pdf/AirAsia/IR/annual-
https://www.airasia.com/my/en/our-
https://www.airasia.com/my/en/our-

Bateman, I. J., Langford, I. H., Jones, A. P., & Kerr, G. N. (2001). Bound and path
effects in double and triple bounded dichotomous choice contingent
valuation. Resource and Energy Economics, 23(3), 191-213.

Bateman, 1. J., Carson, R. T., Day, B., Hanemann, M., Hanley, N., Hett, T., ... &
Sugden, R. (2002). Economic valuation with stated preference techniques: a
manual. Economic valuation with stated preference techniques: a manual.

Batley, R. (2008). On ordinal utility, cardinal utility and random utility. Theory and
Decision, 64(1), 37-63.

Bazrbachi, A., Sidique, S. F., Shamsudin, M. N., Radam, A., Kaffashi, S., & Adam, S.
U. (2017). Willingness to pay to improve air quality: A study of private
vehicle owners in Klang Valley, Malaysia. Journal of Cleaner
Production, 148, 73-83.

Begum, R. A., Siwar, C., Pereira, J. J., & Jaafar, A. H. (2007). Factors and values of
willingness to pay for improved construction waste management—A
perspective of Malaysian contractors. Waste management, 27(12), 1902-1909.

Bennett, J., & Adamowicz, V. (2001). Some fundamentals of environmental choice
modelling. The choice modelling approach to environmental valuation, 37-
69.

Bennett, J., & Blamey, R. (Eds.). (2001). The choice modelling approach to
environmental valuation. Edward Elgar Publishing.

Bernama Press (2009). “Malaysia announces conditional 40% cut in emissions”.
Retrieved from 20 June 2015 at
http://ww2.utusan.com.my/utusan/special.asp?pr=theMessenger&y=2009&dt
=1218&pub=theMessenger&sec=Home_News&pg=hn_09.htm

Bishop, R. C., & Heberlein, T. A. (1979). Measuring values of extramarket goods: Are
indirect measures biased?. American journal of agricultural economics, 61(5),
926-930.

Blamey, R. K., Bennett, J. W., Louviere, J. J., Morrison, M. D., & Rolfe, J. C. (2002).
Attribute causality in environmental choice modelling. Environmental and
Resource Economics, 23(2), 167-186.

Blasch, J., & Mehdi, F. (2012). Retail demand for voluntary carbon offsets — a choice
experiment among Swiss consumers. IED Working Paper, (September).

Blasch J, & Farsi M (2014) Retail demand for voluntary carbon - a choice experiment
among Swiss consumers. JEEP 3(1): 1-24

Bollen, K., & Lennox, R. (1991). Conventional wisdom on measurement: A structural
equation perspective. Psychological bulletin, 110(2), 305.

Brandon, J. J. (2014). Economic growth in ASEAN drives demand for low-cost air
carriers. Retrieved from http://asiafoundation.org/2014/02/26/economic-
growth-in-asean-drives-demand-for-low-cost-air-carriers/

Brouwer, R., Brander, L., & Van Beukering, P. (2008). “A convenient truth”: air travel
passengers’ willingness to pay to offset their CO 2 emissions. Climatic
change, 90(3), 299-313.

Bulkeley, H. (2000). Common knowledge? Public understanding of climate change in
Newcastle, Australia. Public understanding of Science, 9(3), 313-334.

Byrne, B. M. (2010). Structural equation modeling with AMOS: basic concepts,
applications, and programming (multivariate applications series). NY: Taylor
& Francis Group.

Cameron, T. A. (1988). A new paradigm for valuing non-market goods using
referendum data: maximum likelihood estimation by censored logistic
regression. Journal of environmental economics and management, 15(3), 355-
379.

144


http://asiafoundation.org/2014/02/26/economic-
http://asiafoundation.org/2014/02/26/economic-

Carson, R. T., & Hanemann, W. M. (2005). Contingent valuation. Handbook of
environmental economics, 2, 821-936.

Cathay Pacific (2017). About FLY greener. Retrieved from
https://www.cathaypacific.com/cx/en_HK/about-us/environment/fly-carbon-
neutral-fly-greener/about-fly-greener.html

Chang, J. S., Shon, J. Z., & Lin, T. D. (2010). Airline carbon offset: passengers'
willingness to pay and reasons to buy. In12th World Conference on
Transport Research (WCTR), Lisbon, Portugal, July (pp. 11-15).

Chen, F. Y. (2013). The intention and determining factors for airline passengers'
participation in carbon offset schemes. Journal of Air Transport
Management, 29, 17-22.

Cheung, J., Kragt, M., & Burton, M. (2015). The awareness and willingness of air
travellers to pay for voluntary carbon offsets and their co-benefits. Working
Paper, School of Agricultural and Resource Economics, University of
Western Australia, (1505).

Chin, W. W. (1998). The partial least squares approach to structural equation
modeling. Modern methods for business research, 295(2), 295-336.

Choi, A. S., & Ritchie, B. W. (2014). Willingness to pay for flying carbon neutral in
Australia: an exploratory study of offsetter profiles. Journal of Sustainable
Tourism, 22(8), 1236-1256.

Choi, A. S. (2015). An experimental study to explore WTP for aviation carbon offsets:
the impact of a carbon tax on the voluntary action. Journal of Environmental
Planning and Management, 58(9), 1617-1634.

Choi, A. S., Ritchie, B. W., & Fielding, K. S. (2016). A mediation model of air
travelers’ voluntary climate action. Journal of Travel Research, 55(6), 709-
723.

Choi, A. S., Gossling, S., & Ritchie, B. W. (2018). Flying with climate liability?
Economic valuation of voluntary carbon offsets using forced
choices. Transportation Research Part D: Transport and Environment, 62,
225-235.

Christie, M., Hanley, N., Warren, J., Murphy, K., Wright, R., & Hyde, T. (2006).
Valuing the diversity of biodiversity. Ecological economics, 58(2), 304-317.

Ciriacy-Wantrup, S. V. (1947). Capital returns from soil-conservation
practices. Journal of farm economics, 29(4), 1181-1196.

Cliffe, A.D. (2014). An investigation of UK passenger attitudes towards the carbon
offsetting of both flight and airport emissions. (Unpublished master’s thesis).
University of Chester, United Kingdom.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Hilsdale. NJ:
Lawrence Earlbaum Associates, 2.

Cummings, R. G., Brookshire, D. S., Bishop, R. C., & Arrow, K. J. (1986). Valuing
environmental goods: an assessment of the contingent valuation method.
Rowman & Littlefield Pub Incorporated.

Davis, R. K. (1963). The value of outdoor recreation: an economic study of Maine
woods. Unpublished Ph. D. dissertation, Harvard University.

Dessens, O., Kéhler, M. O., Rogers, H. L., Jones, R. L., & Pyle, J. A. (2014). Aviation
and climate change. Transport Policy, 34, 14-20.

Diamantopoulos, A., & Siguaw, J. A. (2006). Formative versus reflective indicators in
organizational measure development: A comparison and empirical
illustration. British Journal of Management, 17(4), 263-282.

145


https://www.cathaypacific.com/cx/en_HK/about-us/environment/fly-carbon-
https://www.cathaypacific.com/cx/en_HK/about-us/environment/fly-carbon-

Donaldson, C., Thomas, R., & Torgerson, D. J. (1997). Validity of open-ended and
payment scale approaches to eliciting willingness to pay. Applied
Economics, 29(1), 79-84.

Dunlap, R. E., & Van Liere, K. D. (1978). The “new environmental paradigm”. The
journal of environmental education, 9(4), 10-19.

Dunlap, R. E., & Van Liere, K. D. (1984). Commitment to the dominant social
paradigm and concern for environmental quality. Social Science
Quarterly, 65(4), 1013.

Dunlap, R. E., Van Liere, K. D., Mertig, A. G., & Jones, R. E. (2000). New trends in
measuring environmental attitudes: measuring endorsement of the new
ecological paradigm: a revised NEP scale. Journal of social issues, 56(3),
425-442.

Eagly, A. H., & Chaiken, S. (1993). The psychology of attitudes. Harcourt Brace
Jovanovich College Publishers.

Environmental Protection Agency (EPA) (2017). Global greenhouse gas emissions
data. Retrieved from https://www.epa.gov/ghgemissions/global-greenhouse-
gas-emissions-data

Elgin, B. (2007). Another inconvenient truth: Behind the feel-good hype of carbon
offsets, some of the deals don’t deliver’. Business Week, 26.

Erdogan, N. (2009). Testing the new ecological paradigm scale: Turkish case. African
Journal of Agricultural Research, 4(10), 1023-1031.

Falk, R. F., & Miller, N. B. (1992). A primer for soft modeling. University of Akron
Press.

Federal Aviation Administration (2005). Aviation and emissions a primer. Federal
Aviation Administration Office of Environment and Energy.

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention and behavior: An
introduction to research and theory. Reading, PA: Addison-Wesley.

Flamm, B. (2009). The impacts of environmental knowledge and attitudes on vehicle
ownership and use. Transportation research part D: transport and
environment, 14(4), 272-279.

Flores, N. E. (2003). Conceptual framework for nonmarket valuation. In A primer on
nonmarket valuation (pp. 27-58). Springer Netherlands.

Fransson, N., & Garling, T. (1999). Environmental concern: Conceptual definitions,
measurement methods, and research findings. Journal of environmental
psychology, 19(4), 369-382.

Fornell, C., & Larcker, D. F. J. Cha (1994),“Partial Least Squares,”. Advances
Methods of Marketing Research, 52-78.

Fryxell, G. E., & Lo, C. W. (2003). The influence of environmental knowledge and
values on managerial behaviours on behalf of the environment: An empirical
examination of managers in China. Journal of business ethics, 46(1), 45-69.

Fulton, D. C., Manfredo, M. J., & Lipscomb, J. (1996). Wildlife value orientations: A
conceptual and measurement approach. Human dimensions of wildlife, 1(2),
24-47.

Gao, Z.,, & Yu, X. (2011). A Two-Stage Choice Experiment Approach to Elicit
Consumer Preferences. In 2011 Annual Meeting, July 24-26, 2011,
Pittsburgh, Pennsylvania (No. 103472). Agricultural and Applied Economics
Association.

Gefen, D., Straub, D., & Boudreau, M. C. (2000). Structural equation modeling and
regression: Guidelines for research practice. Communications of the
association for information systems, 4(1), 7.

146


https://www.epa.gov/ghgemissions/global-greenhouse-
https://www.epa.gov/ghgemissions/global-greenhouse-

Gold, A. H., Malhotra, A., & Segars, A. H. (2001). Knowledge management: An
organizational capabilities perspective. Journal of management information
systems, 18(1), 185-214.

Gossling, S., Broderick, J., Upham, P., Ceron, J. P., Dubois, G., Peeters, P., &
Strasdas, W. (2007). Voluntary carbon offsetting schemes for aviation:
Efficiency, credibility and sustainable tourism. Journal of Sustainable
tourism, 15(3), 223-248.

Gossling, S., Broderick, J., Upham, P., Ceron, J. P., Dubois, G., Peeters, P, &
Strasdas, W. (2007). Voluntary carbon offsetting schemes for aviation:
Efficiency, credibility and sustainable tourism. Journal of Sustainable
tourism, 15(3), 223-248.

Gossling, S., Hall, C. M., & Weaver, D. (Eds.). (2009). Sustainable tourism futures:
Perspectives on systems, restructuring and innovations. Routledge.

Gossling, S., Haglund, L., Kallgren, H., Revahl, M., & Hultman, J. (2009). Swedish air
travellers and voluntary carbon offsets: Towards the co-creation of
environmental value?. Current Issues in Tourism, 12(1), 1-19.

Graichen, J., & Gugele, B. (2006). Data on Aviation and Climate Change. ETC/ACC
Technical Paper, 3.

Haenlein, M., & Kaplan, A. M. (2004). A beginner's guide to partial least squares
analysis. Understanding statistics, 3(4), 283-297.

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: Indeed a silver
bullet. Journal of Marketing theory and Practice, 19(2), 139-152.

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2013). Partial least squares structural
equation modeling: Rigorous applications, better results and higher
acceptance.

Hair Jr, J. F., & Lukas, B. (2014). Marketing research (Vol. 2). McGraw-Hill
Education Australia.

Hair Jr, J. F., & Hult, G. T. M. (2016). A primer on partial least squares structural
equation modeling (PLS-SEM). Sage Publications.

Hair Jr, J. F., Sarstedt, M., Ringle, C. M., & Gudergan, S. P. (2017). Advanced issues
in partial least squares structural equation modeling. SAGE Publications.

Han, H. (2015). Travelers' pro-environmental behavior in a green lodging context:
Converging value-belief-norm theory and the theory of planned
behavior. Tourism Management, 47, 164-177.

Hanemann, W. M. (1984). Welfare evaluations in contingent valuation experiment
with discrete responses. American journal of agricultural economics, 66(3),
332-341.

Hanemann, W. M. (1994). Valuing the environment through contingent valuation. The
journal of economic perspectives, 8(4), 19-43.

Hanley N, Spash CL. (1993). Cost-benefit analysis and the environment.

Hanley, N., Wright, R. E., & Adamowicz, V. (1998). Using choice experiment to value
the environment. Environmental and resource economics, 11(3), 413-428.

Hanley, N. (2001). Cost—DBenefit Analysis and Environmental
Policymaking. Environment and Planning C: Government and Policy, 19(1),
103-118.

Hares, A., Dickinson, J., & Wilkes, K. (2010). Climate change and the air travel
decisions of UK tourists. Journal of transport geography, 18(3), 466-473.

Hawcroft, L. J.,, & Milfont, T. L. (2010). The use (and abuse) of the new
environmental paradigm scale over the last 30 years: A meta-
analysis. Journal of Environmental psychology, 30(2), 143-158.

147



Henseler, J., Ringle, C. M., & Sinkovics, R. R. (2009). The use of partial least squares
path modeling in international marketing. In New challenges to international
marketing (pp. 277-319). Emerald Group Publishing Limited.

Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new criterion for assessing
discriminant validity in variance-based structural equation modeling. Journal
of the academy of marketing science, 43(1), 115-135.

Hensher, D. A. (1994). Stated preference analysis of travel choices: the state of
practice. Transportation, 21(2), 107-133.

Hensher, D. A., Rose, J. M., & Greene, W. H. (2005). Applied choice analysis: a
primer. Cambridge University Press.

Hinnen, G., Hille, S. L., & Wittmer, A. (2017). Willingness to Pay for Green Products
in Air Travel: Ready for Take-Off?. Business Strategy and the
Environment, 26(2), 197-208.

Hooper, P., Daley, B., Preston, H., & Thomas, C. (2008). An assessment of the
potential of carbon offset schemes to mitigate the climate change implications
of future growth of UK aviation. Manchester: Centre for Air Transport and
the Environment, Manchester Metropolitan University.

Hox, J. J., & Bechger, T. M. (1998). An introduction to structural equation modeling.
Family Science Rewiew, 11, 354-373.

Hsu, C. H., & Huang, S. (2012). An extension of the theory of planned behavior model
for tourists. Journal of Hospitality & Tourism Research, 36(3), 390-417.

Hulland, J. (1999). Use of partial least squares (PLS) in strategic management
research: A review of four recent studies. Strategic management journal, 195-
204.

Indati, M. S., & Bekhet, H. A. (2014). Highlighting of the factors and policies
affecting CO2  emissions level in  Malaysian  transportation
sector. International Journal of Environmental, Earth Science and
Engineering, 8(1), 10-18.

International Air Transport Association (2017). Another strong year for air travel
demand in 2016. IATA Press Release No.: 5.

International Air Transport Association (2008). Aviation carbon offset programmes:
IATA guidelines and toolkit. Version 1- May 2008.

International Carbon Reduction and Offset Alliance (ICROA) (2018). Unlocking the
hidden value of carbon offsetting. Retrieved from:
https://www.icroa.org/Offsets

International Civil Aviation Organization (2016). ICAO carbon emissions calculator
methodology: Version 9. June 2016

International Civil Aviation Organization (2007). Report on Voluntary Emissions
Trading for Aviation Preliminary Edition 2007.

Intergovernmental Panel on Climate Change. (1999). Aviation and the global
atmosphere : A special report of IPCC working groups I and III.

International Energy Agency (2016). CO, emissions from fuel combustion in
Malaysia. Retrieved from http://www.iea.org/bookshop/729-
CO2_Emissions_from_Fuel _Combustion

Jantzen, J. (2006). The Economic Value of Natural and Environmental
Resources. Institute for Applied Environmental Economics, Nedherland.

Jamin, S., Schéfer, A., Ben-Akiva, M. E., & Waitz, I. A. (2004). Aviation emissions
and abatement policies in the United States: a city-pair
analysis. Transportation Research Part D: Transport and Environment, 9(4),
295-317.

148


http://www.iea.org/bookshop/729-
http://www.iea.org/bookshop/729-

Jetstar Airlines (2017). Fly carbon neutral program.
http://www.jetstar.com/au/en/about-us/community-and-environment/carbon-
offset

Kalafatis, S. P., Pollard, M., East, R., & Tsogas, M. H. (1999). Green marketing and
Ajzen’s theory of planned behaviour: a cross-market examination. Journal of
consumer marketing, 16(5), 441-460.

Kamri, T. (2013). Willingness to pay for conservation of natural resources in the
Gunung Gading National Park, Sarawak. Procedia-Social and Behavioral
Sciences, 101, 506-515.

Kang, K. H., Stein, L., Heo, C. Y., & Lee, S. (2012). Consumers’ willingness to pay
for green initiatives of the hotel industry. International Journal of Hospitality
Management, 31(2), 564-572.

Kaiser, F. G., Wolfing, S., & Fuhrer, U. (1999). Environmental attitude and ecological
behaviour. Journal of environmental psychology, 19(1), 1-19.

Kaiser, F. G., Hibner, G., & Bogner, F. X. (2005). Contrasting the theory of planned
behavior with the value-belief-norm model in explaining conservation
behavior. Journal of applied social psychology, 35(10), 2150-2170.

Kinnock, N. (1995). Towards fair and efficient pricing in transport. Communication by
Mr Neil Kinnock to the Commission, COM (95), 691.

Kline, R. B. (2015). Principles and practice of structural equation modeling. Guilford
publications.

Klockner, C. A. (2013). A comprehensive model of the psychology of environmental
behaviour—A meta-analysis. Global Environmental Change, 23(5), 1028-
1038.

Kotchen, M. J., & Reiling, S. D. (2000). Environmental attitudes, motivations, and
contingent valuation of nonuse values: a case study involving endangered
species. Ecological Economics, 32(1), 93-107.

Koutsourakis, N., Bartzis, J. G., Venetsanos, A., & Rafailidis, S. (2006). Computation
of pollutant dispersion during an airplane take-off. Environmental Modelling
& Software, 21(4), 486-493.

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research
activities. Educational and psychological measurement, 30(3), 607-610.

Lancaster, K. J. (1966). A new approach to consumer theory. Journal of political
economy, 74(2), 132-157.

Le Quéré, C., Andres, R. J., Boden, T., Conway, T., Houghton, R. A., House, J. I, ...
& Andrew, R. M. (2012). The global carbon budget 1959-2011. Earth System
Science Data Discussions, 5(2), 1107-1157.

Lee, D. S., Fahey, D. W., Forster, P. M., Newton, P. J., Wit, R. C., Lim, L. L., ... &
Sausen, R. (2009). Aviation and global climate change in the 21st
century. Atmospheric Environment, 43(22), 3520-3537.

Liebe, U., Preisendorfer, P., & Meyerhoff, J. (2011). To pay or not to pay: Competing
theories to explain individuals’ willingness to pay for public environmental
goods. Environment and Behavior, 43(1), 106-130.

Lim, H. J.,, & Yoo, S. H. (2014). Train travel passengers' willingness to pay to offset
their CO2 emissions in Korea. Renewable and Sustainable Energy
Reviews, 32, 526-531.

Litman, T. (2005). Efficient vehicles versus efficient transportation. Comparing
transportation energy conservation strategies. Transport Policy, 12(2), 121-
129.

149


http://www.jetstar.com/au/en/about-us/community-and-environment/carbon-
http://www.jetstar.com/au/en/about-us/community-and-environment/carbon-

Lohméller, J. B. (1984). LVPLS 1.6 program manual: latent variables path analysis
with partial least-squares estimation; mit 2 Disketten Version 1.8.
Zentralarchiv fur empirische Sozialforschung.

Lohmdller, J. B. (1989). Predictive vs. Structural Modeling: PLS vs. ML. In Latent
Variable Path Modeling with Partial Least Squares (pp. 199-226). Physica-
Verlag HD.

Lopez-Feldman, A. (2012). Introduction to contingent valuation using Stata (MPRA
Paper No. 41018). Toluca, Mexico: Centro de Investigacion y Docencia
Economicas (CIDE).

Lopez-Mosquera, N., & Sanchez, M. (2012). Theory of Planned Behavior and the
Value-Belief-Norm Theory explaining willingness to pay for a suburban
park. Journal of environmental management, 113, 251-262.

Louviere, J. J., & Woodworth, G. (1983). Design and analysis of simulated consumer
choice or allocation experiment: an approach based on aggregate
data. Journal of marketing research, 350-367.

Louviere, J. J. (2000). Why stated preference discrete choice modelling is not conjoint
analysis (and what SPDCM is). Memetrics white paper, 1, 1-11.

Louviere, J. J., Flynn, T. N., & Carson, R. T. (2010). Discrete choice experiment are
not conjoint analysis. Journal of Choice Modelling, 3(3), 57-72.

Lu, J. L., & Shon, Z. Y. (2012). Exploring airline passengers’ willingness to pay for
carbon offsets. Transportation Research Part D: Transport and
Environment, 17(2), 124-128.

MacKerron, G. J., Egerton, C., Gaskell, C., Parpia, A., & Mourato, S. (2009).
Willingness to pay for carbon offset certification and co-benefits among
(high-) flying young adults in the UK. Energy policy, 37(4), 1372-1381.

Mahmud, S. N. D., & Osman, K. (2010). The determinants of recycling intention
behavior among the Malaysian school students: an application of theory of
planned behaviour. Procedia-Social and Behavioral Sciences, 9, 119-124.

Mair, J. (2011). Exploring air travellers’ voluntary carbon-offsetting
behaviour. Journal of Sustainable Tourism, 19(2), 215-230.

Malaysia Airports Holdings Berhad. (2016). 2016 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2016

Malaysia Airports Holdings Berhad. (2016). 2015 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2015

Malaysia Airports Holdings Berhad. (2016). 2014 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2014

Malaysia Airports Holdings Berhad. (2016). 2013 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2013

Malaysia Airports Holdings Berhad. (2016). 2012 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2012

Malaysia Airports Holdings Berhad. (2016). 2011 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2011

Malaysia Airports Holdings Berhad. (2016). 2010 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2010

150



Malaysia Airports Holdings Berhad. (2016). 2009 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2009

Malaysia Airports Holdings Berhad. (2016). 2008 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2008

Malaysia Airports Holdings Berhad. (2016). 2007 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2007

Malaysia Airp Malaysia Airports Holdings Berhad orts. (2017). 2006 annual report of
the Malaysia Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2006

Malaysia Airports Holdings Berhad. (2016). 2005 annual report of the Malaysia
Airports. Retrieved from
http://ir.chartnexus.com/malaysiaairports/reports.php?type=ar&year=2005

Malaysia Airline System Berhad (MAS) (2016). 2005 annual report of MAS.

Retrieved from  https://klse.i3investor.com/financial/annual/3786/31-Dec-
2005_598147392.jsp

Malaysia Airline System Berhad (MAS) (2016). 2006 annual report of MAS.

Retrieved from  https://klse.i3investor.com/financial/annual/3786/31-Dec-
2006_598147393.jsp

Malaysia Airline System Berhad (MAS) (2016). 2007 annual report of MAS.

Retrieved from https:/klse.i3investor.com/financial/annual/3786/31-Dec-
2007_598147395.jsp

Malaysia Airline System Berhad (MAS) (2016). 2008 annual report of MAS.

Retrieved from https:/Klse.i3investor.com/financial/annual/3786/31-Dec-
2008_598147397.jsp

Malaysia Airline System Berhad (MAS) (2016). 2009 annual report of MAS.

Retrieved from  https://klse.i3investor.com/financial/annual/3786/31-Dec-
2009_598147398.jsp

Malaysia Airline System Berhad (MAS) (2016). 2010 annual report of MAS.

Retrieved from https:/klse.i3investor.com/financial/annual/3786/31-Dec-
2010_598147435.jsp

Malaysia Airline System Berhad (MAS) (2016). 2011 annual report of MAS.

Retrieved from https://klse.i3investor.com/financial/annual/3786/31-Dec-
2011598147437 .jsp

Malaysia Airline System Berhad (MAS) (2016). 2012 annual report of MAS.

Retrieved from https://klse.i3investor.com/financial/annual/3786/31-Dec-
2012_598147438.jsp

Malaysia Airline System Berhad (MAS) (2016). 2013 annual report of MAS.

Retrieved from  https://klse.i3investor.com/financial/annual/3786/31-Dec-
2013 598147440.jsp

Malaysia Airline System Berhad (MAS) (2017). 2014 annual report of MAS.

Malaysia Airline System Berhad (MAS) (2017). 2015 annual report of MAS.

Malaysian Automotive Association (2017). Summary of new passenger and
commercial vehicles registered in Malaysia for the year 1980 to June 2017.
Retrieved from http://www.maa.org.my/info_summary.htm

Malindo Air (2017). Terms and conditions ticketing. Retrieved from
http://www.malindoair.com/terms-and-conditions

Malpezzi, S. (2003). Hedonic pricing models: a selective and applied review. Housing
economics and public policy, 67-89.

151


https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-
https://klse.i3investor.com/financial/annual/3786/31-Dec-

Maloney, M. P., Ward, M. P., & Braucht, G. N. (1975). A revised scale for the
measurement ~ of  ecological attitudes and  knowledge. American
psychologist, 30(7), 787.

Man, M. K., & Justine, J. B. (2011). AirAsia in the Malaysian domestic airline market:
empirical analysis of strategy. International Business & Economics Research
Journal (IBER), 4(12).

Manski, C. F. (1977). The structure of random utility models. Theory and
decision, 8(3), 229-254.

Masiol, M., & Harrison, R. M. (2014). Aircraft engine exhaust emissions and other
airport-related contributions to ambient air pollution: a review. Atmospheric
Environment, 95, 409-455.

Masud, M. M., Al-Amin, A. Q., Akhtar, R., Kari, F., Afroz, R.,, Rahman, M. S., &
Rahman, M. (2015). Valuing climate protection by offsetting carbon
emissions: rethinking environmental governance. Journal of Cleaner
Production, 89, 41-49.

McConnell, K. E. (1985). The economics of outdoor recreation. Handbook of natural
resource and energy economics, 2, 677-722.

McFadden, D., & Train, K. (1996). Mixed MNL models for discrete response,
Department of Economics. University of California at Berkeley.

McFadden, D., & Train, K. (2000). Mixed MNL models for discrete response. Journal
of applied Econometrics, 15(5), 447-470.

McFarlane, B. L., & Boxall, P. C. (2003). The role of social psychological and social
structural variables in environmental activism: An example of the forest
sector. Journal of Environmental Psychology, 23(1), 79-87.

McKenzie, G. W. (1983). Measuring economic welfare: new methods. Cambridge
University Press.

Mehta, M. D., & Ouellet, E. (Eds.). (1995). Environmental sociology: Theory and
practice. Captus Press.

Meyer, B. (2016). ATAG: Airlines support mandatory carbon offsets. American
Shipper. Retrieved from http://www.americanshipper.com/main/news/atag-
airlines-support-mandatory-carbon-offsets-65498.aspx

Ministry of Natural Resources and Environmental (2015). Malaysia’s first Biennial
update report submitted to the United Nations Framework Convention on
Climate Change.

Ministry of Transport Malaysia (2016). Transport Statistics Malaysia 2015.
http://www.mot.gov.my/en/resources/yearly-statistic

Mitchell, R. C., & Carson, R. T. (1986). Some comments on the state of the arts
assessment of the contingent valuation method draft report. Valuing
Environmental Goods: An Assessment of the Contingent Valuation Method.
Rowman and Allanheld, Totowa, NJ.

Mitchell, R. C., & Carson, R. T. (1989). Using surveys to value public goods: the
contingent valuation method. Resources for the Future.

Mohd. Rusli Yacob, Radam, A., & Awang, W. (2008). Economic Valuation of Marine
Parks Ecotourism Malaysia: The Case of Redang Island Marine Park.
Universiti Putra Malaysia Press.

Monecke, A., & Leisch, F. (2012). SEM-PLS: structural equation modeling using
partial least squares.

Mostafa, M. M. (2007). Gender differences in Egyptian consumers’ green purchase
behaviour: the effects of environmental knowledge, concern and
attitude. International Journal of Consumer Studies, 31(3), 220-229.

152


http://www.americanshipper.com/main/news/atag-
http://www.americanshipper.com/main/news/atag-

Moutinho, L. (1987). Consumer behaviour in tourism. European journal of
marketing, 21(10), 5-44.

Murphy, P. E., & Price, G. G. (2005). Tourism and sustainable development. Global
tourism, 3, 167-193.

Naidoo, R., & Adamowicz, W. L. (2005). Economic benefits of biodiversity exceed
costs of conservation at an African rainforest reserve. Proceedings of the
National Academy of Sciences of the United States of America, 102(46),
16712-16716.

National Aeronautics and Space Administration Goddard Institute for Space Studies
(2017). GISS surface temperature analysis (GISTEMP). Retrieved from
https://data.giss.nasa.gov/gistemp/

National Energy Balance (2016). Final energy consumption by sector. Malaysia
Energy Statistics Handbook 2016, 44-45.

National Oceanic and Atmospheric Administration (2017). Global climate report-
April 2017. National Oceanic and Atmospheric Administration.

National Research Council. (2010). Advancing the science of climate change.
Washington, DC: The National Academies Press.

Nisbet, M. C., & Myers, T. (2007). The polls—trends: Twenty years of public opinion
about global warming. Public Opinion Quarterly, 71(3), 444-470.

Nik Ramli, N. A. R., Kamsol, M., & Kamruzaman, J. (2009). Environmental
management system and community's spillover behaviour. Journal of
Environmental Science and Engineering, 3(9), 58-66.

Nunnally, J. C., & Bernstein, I. H. (1994). Psychometric Theory (McGraw-Hill Series
in Psychology) (Vol. 3). New York: McGraw-Hill.

O’Connell, J. F., & Williams, G. (2005). Passengers’ perceptions of low cost airlines
and full service carriers: A case study involving Ryanair, Aer Lingus, Air
Asia and Malaysia Airlines. Journal of Air Transport Management, 11(4),
259-272.

Oh, T. H., & Chua, S. C. (2010). Energy efficiency and carbon trading potential in
Malaysia. Renewable and sustainable energy reviews, 14(7), 2095-2103.

Olli, E., Grendstad, G., & Wollebaek, D. (2001). Correlates of environmental
behaviors: Bringing back social context. Environment and behavior, 33(2),
181-208.

Ong, W. L., & Tan, A. K. (2010). A note on the determinants of airline choice: The
case of Air Asia and Malaysia Airlines. Journal of Air Transport
Management, 16(4), 209-212.

Ong, H. C., Mahlia, T. M. I., & Masjuki, H. H. (2012). A review on energy pattern and
policy for transportation sector in Malaysia. Renewable and Sustainable
Energy Reviews, 16(1), 532-542.

Paterson, M., & Stripple, J. (2010). My Space: governing individuals' carbon
emissions. Environment and Planning D: Society and Space, 28(2), 341-362.

Pearce, B., & Pearce, D. (2000). Setting environmental taxes for aircraft: a case study
of the UK. Norwich: Centre for Social and Economic Research on the Global
Environment.

Penner, J. E., Lister, D. H., Griggs, D. J., Dokken, D. J., & McFarland, M. (1999).
Aviation and the global atmosphere—A special report of IPCC working groups
I and Il1. Intergovernmental Panel on Climate Change.

Petrin, A., & Train, K. (2003). Omitted product attributes in discrete choice
models (No. w9452). National Bureau of Economic Research.

153



Polonsky, M. J.,, Garma, R., & Landreth Grau, S. (2011). Western consumers'
understanding of carbon offsets and its relationship to behavior. Asia Pacific
journal of marketing and logistics, 23(5), 583-603.

Polonsky, M. J., Vocino, A., Grau, S. L., Garma, R., & Ferdous, A. S. (2012). The
impact of general and carbon-related environmental knowledge on attitudes
and behaviour of US consumers. Journal of Marketing Management, 28(3-4),
238-263.

Poon, T. S-C. & Waring, P. (2010). The lowest of low-cost carriers: the case of
AirAsia. The International Journal of Human Resource Management, 21(2),
197-213.

Qantas Airlines (2017). Offsetting emissions together.
https://www.gantas.com/travel/airlines/offsetting-emissions
together/global/en

Ramseur, J. L. (2007). Voluntary carbon offsets: overview and assessment. In CRS
Report for Congress, Washington, DC.

Rashid, N. R. N. A. (2009). Awareness of eco-label in Malaysia’s green marketing
initiative. International Journal of Business and Management, 4(8), 132.

Raymond, C. M., Brown, G., & Robinson, G. M. (2011). The influence of place
attachment, and moral and normative concerns on the conservation of native
vegetation: A test of two behavioural models. Journal of Environmental
Psychology, 31(4), 323-335.

Revelt, D., & Train, K. (1998). Mixed logit with repeated choices: households' choices
of appliance efficiency level. Review of economics and statistics, 80(4), 647-
657.

Riera, P., Signorello, G., Thiene, M., Mahieu, P. A., Navrud, S., Kaval, P., ... &
Elsasser, P. (2012). Non-market valuation of forest goods and services: Good
practice guidelines. Journal of Forest Economics, 18(4), 259-270.

Rose, J. M., & Bliemer, M. C. (2007). Stated preference experimental design
strategies. In Handbook of Transport Modelling: 2nd Edition (pp. 151-180).
Emerald Group Publishing Limited.

Roy, A. M. (2014). Air Asia: what has made it Asia's largest budget airline?. Academy
of Taiwan business management review, 10(3), 28-32.

Sachdev, S. B., & Verma, H. V. (2004). Relative importance of service quality
dimensions: a multisectoral study. Journal of services research, 4(1), 93.

Sausen, R., Isaksen, I., Grewe, V., Hauglustaine, D., Lee, D. S., Myhre, G,, ... &
Zerefos, C. (2005). Aviation radiative forcing in 2000: An update on IPCC
(1999). Meteorologische Zeitschrift, 14(4), 555-561.

Schahn, J., & Holzer, E. (1990). Studies of individual environmental concern: The role
of knowledge, gender, and background variables. Environment and
behavior, 22(6), 767-786.

Schlegelmilch, B. B., Bohlen, G. M., & Diamantopoulos, A. (1996). The link between
green  purchasing decisions and measures of  environmental
consciousness. European journal of marketing, 30(5), 35-55.

Schwartz, S. H. (1977). Normative influences on altruism. Advances in experimental
social psychology, 10, 221-279.

Schwartz, S. H., & Bilsky, W. (1987). Toward a universal psychological structure of
human values. Journal of Personality and Social Psychology, 53, 550-562.

Schwartz, S. H., & Bilsky, W. (1990). Toward a theory of the universal content and
structure of values: Extensions and cross-cultural replications. Journal of
personality and social psychology, 58(5), 878.

154


https://www.qantas.com/travel/airlines/offsetting-emissions

Seatmaestro  (2016).  History of Malaysia  Airlines.  Retrieved  from
https://www.seatmaestro.com/airlines-seating-maps/malaysia-airlines/history/

Shahid, S., Minhans, A., & Puan, O. C. (2014). Assessment of greenhouse gas
emission reduction measures in transportation sector of Malaysia. Jurnal
teknologi, 70(4), 1-8.

Siebert, H. (2008). Economic of the environment: Theory and policy. New York:
Springer Berlin Heidelberg.

Stern, P. C., Dietz, T., & Guagnano, G. A. (1995). The new ecological paradigm in
social-psychological context. Environment and behavior, 27(6), 723-743.

Stern, P. C., Dietz, T., Abel, T., Guagnano, G. A., & Kalof, L. (1999). A value-belief-
norm theory of support for social movements: The case of
environmentalism. Human ecology review, 81-97.

Stern, P. C. (2000). New environmental theories: toward a coherent theory of
environmentally significant behavior. Journal of social issues, 56(3), 407-
424,

Sujan, M. (1985). Consumer knowledge: Effects on evaluation strategies mediating
consumer judgments. Journal of Consumer Research, 31-46.

Surgenor, C. (2008). Malaysia Airlines launches passenger carbon offset programme
and shows interest in using jet biofuels. Retrieved June 12, 2014, from
http://www.greenaironline.com/news.php?viewStory=195

Tangang, F. T., Juneng, L., Salimun, E., Sei, K. M., Le, L. J., & Muhamad, H. (2012).
Climate change and variability over Malaysia: gaps in science and research
information. Sains Malaysiana, 41(11), 1355-1366.

The Economist (81" June 2006). Aircraft emissions. The sky’s the limit. Retrieved from
http://www.economist.com/node/7033931

The Economist Corporate Network (2016). Asean in a climate of change. Spotlight on
sustainable energy in Malaysia, Thailand and Vietnam. Retrieved from
http://ftp01.economist.com.hk/ECN_papers/SustainableEnergy

The World Bank, World Development Indicators (2016). Air transport, passengers
carried. Retrieved from
http://data.worldbank.org/indicator/IS.AIR.PSGR?locations=MY

Thagersen, J. (2000). Psychological determinants of paying attention to eco-labels in
purchase decisions: Model development and multinational validation. Journal
of consumer policy, 23(3), 285-313.

Train, K. E. (1998). Over People. Land economics, 74(2), 230-39.

Train, K. E. (2009). Discrete choice methods with simulation. Cambridge university
press.

Urbach, N., & Ahlemann, F. (2010). Structural equation modeling in information
systems research using partial least squares. JITTA: Journal of Information
Technology Theory and Application, 11(2), 5.

Vaske, J. J., & Donnelly, M. P. (1999). A value-attitude-behavior model predicting
wildland preservation voting intentions. Society & Natural Resources, 12(6),

523-537.

Virgin Australia Airlines (2017). Fly carbon neutral.
https://www.virginaustralia.com/au/en/about-us/sustainability/carbon-offset-
program/

Yacob, M. R., Shuib, A., Mamat, M. F., & Radam, A. (2007). Local economic benefits
of ecotourism development in Malaysia: The case of Redang Island Marine
Park. International Journal of Economics and Management, 1(3), 365-386.

155


https://www.virginaustralia.com/au/en/about-us/sustainability/carbon-offset-
https://www.virginaustralia.com/au/en/about-us/sustainability/carbon-offset-

Yee Liau, B., & Pei Tan, P. (2014). Gaining customer knowledge in low cost airlines
through text mining. Industrial Management & Data Systems, 114(9), 1344-
1359.

Yu, X., Gao, Z., & Zeng, Y. (2014). Willingness to pay for the “Green Food” in
China. Food policy, 45, 80-87.

Zainol, A. Z., & Romle, A. R. (2007). The truths of service quality (passenger
handling) in airlines industry: a descriptive exploration between Malaysia
Airlines and AirAsia. Journal of Global Business Management, 3(1), 1-7.

156





