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Abstrak


Komuniti Radio Amatur (ARC) adalah komuniti kecil yang menggunakan teknologi komunikasi radio 
 amatur (ARCT) dengan penuh semangat untuk menyokong agensi bantuan ketika menghadapi situasi 
 kecemasan. Memahami hasrat tingkah laku mereka (BI) akan membantu kita mengenali faktor-faktor 
 penting yang dapat memberi peluang kepada orang ramai untuk mengambil bahagian secara aktif dan 
 menyokong agensi bantuan kerajaan dalam situasi kecemasan. Oleh kerana ARC mempunyai perilaku  
 yang bertanggungjawab, boleh dipercayai dan bersedia untuk menggunakan ARCT terutamanya ketika 
 situasi  kecemasan,  adalah  menarik  untuk  meneroka  perilaku  unik  ini  agar  kerajaan  dapat  memberi 
 mereka kuasa untuk terus menggunakan ARCT. Namun, kekurangan maklumat mengenai demografi 
 dan  faktor-faktor  penting  yang  mendorong  hasrat  mereka  untuk  menggunakan  ARCT  telah 
 membataskan usaha kerajaan untuk melibatkan mereka menyokong agensi bantuan. Maka, kajian ini 
 membangunkan  satu  model  untuk  merungkai  permasalahan  ini.  Kajian  ini  menggunakan  kaedah 
 penyelidikan  kuantitatif  melalui  tinjauan  dalam  talian.  Instrumen  tinjauan  dibina  dengan  mengkaji 
 faktor-faktor  yang  relevan  yang  kemudian  disahkan  oleh  pakar-pakar  ARCT.  Kajian  rintis  yang 
 melibatkan  30  ARC  berpengalaman  telah  dilakukan  untuk  memeriksa  kebolehpercayaan  instrumen. 


Pakar-pakar akademik telah mengesahkan instrumen  kajian sebelum dan selepas kajian  rintis. Untuk 
 kajian utama, 400 responden dipilih dari kalangan ARC di seluruh Malaysia. Kajian ini membentangkan 
 demografi  ARC,  seperti  usia,  jantina,  bangsa,  tahap  pendidikan,  pekerjaan,  pendapatan,  amalan  dan 
 kemahiran dalam menggunakan ARCT. Hasil kajian menunjukkan faktor yang paling penting adalah 
 keserasian kerana menggunakan ARCT memang menjadi amalan kebiasaan  mereka dalam kehidupan 
 harian. Motivasi hedonik, yang dirujuk sebagai kegembiraan dan kesediaan ARC untuk menggunakan 
 ARCT  untuk  mencapai  kepuasan  juga  merupakan  faktor  yang  signifikan.  Faktor  penting  lain 
 termasuklah amalan kebiasaan, kebolehpercayaan rakan, pengaruh sosial, prestasi jangkaan, nilai harga, 
 jangkaan usaha dan memudahkan keadaan. Manakala, pengalaman, usia dan jantina didapati signifikan 
 dalam memoderasi hubungan antara setiap faktor. Kesan moderasi menunjukkan perbezaan kekuatan 
 hubungan setiap faktor. Kesimpulannya, hasil kajian ini boleh dijadikan panduan kepada pihak  yang 
 berkepentingan dalam menangani situasi kecemasan. Di samping itu, model yang dibina dapat diterokai 
 lebih jauh oleh penyelidik seterusnya dalam kajian masa depan mereka  mengenai perkara ini. Faktor-
 faktor penting yang dikenal pasti dari kajian menunjukkan kesiapsiagaan ARC untuk berada di barisan 
 hadapan dalam menyokong agensi bantuan sebelum, semasa atau selepas bencana melanda. 


Kata  kunci:  Pengaruh  sosial;  Motivasi  hedonik;  Kebolehpercayaan  rakan;  Penentuan  kesan 
penyederhanaan; Pemodelan PLS-SEM. 
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Abstract


Amateur  Radio  Community  (ARC)  is  a  small  community  that  passionately  uses  amateur  radio 
 communication  technology  (ARCT)  to  support  relief  agencies  during  emergency  situation. 


Understanding their behavioural intention (BI) would help us recognize salient factors that can empower 
 the public to participate actively and support the government relief agencies in emergency situation. As 
 ARC exhibits responsible, trustworthy, and willing behaviour to use the ARCT, especially in emergency 
 situation, it is interesting to explore these unique behaviours so that government can empower them to 
 actively continue using ARCT. However, the lack of demographics information as well as salient factors 
 that  drive  their  intentions  in  using  ARCT  has  limited  the  government's  efforts  in  engaging  them  to 
 support relief agencies. Thus, this study develops a model to unravel these problems.This study employs 
 a quantitative research method via an online survey. The survey instrument is constructed by reviewing 
 relevant factors, which the ARCT experts then confirm. A pilot study involving 30 experienced ARC 
 was conducted to check instrument reliability.  Academic experts verified the research instrument before 
 and after the pilot study. For the main study, 400 respondents were selected from the ARC throughout 
 Malaysia.  This  study  presented  the  ARC  demographics,  such  as  age,  gender,  race,  education  level, 
 occupation, income, practice and skill in using ARCT. The findings revealed that the most significant 
 factors were compatibility because using ARCT is their usual practice in daily life. Hedonic motivation, 
 which is referred to as ARC excitement and willingness to use ARCT to achieve satisfaction, was also 
 a  significant  factor.  Other  significant  factor  includes  habit,  peer  trustworthiness,  social  influence, 
 performance expectancy, price value, effort expectancy and facilitating condition. While, experience, 
 age and gender were significant in moderating the relationship between each factor. The moderating 
 effect shows the variance in the strength of the relationship of each factor. In conclusion, this study's 
 outcomes  are  meant  to  be  included  as  guidelines  for  the  stakeholders  in  dealing  with  emergency 
 situation. In addition, the established model can be further explored by researchers in their future studies 
 on  this  subject. The  salient  factors  identified  from  the  study  showed  the  ARC  readiness  to  be  at  the 
 forefront in supporting relief agencies before, during or after a disaster struck. 


Keywords:  Social  influence;  Hedonic  motivation;  Peer  trustworthiness;  Moderating  effect 
determination; PLS-SEM modelling.
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CHAPTER ONE   INTRODUCTION


1.0   Background

The  Information  Communication  Technology  (ICT)  field  is  very  wide  and  not  just 
 limited to applications involving computer technology, but rather, any communication 
 technology equipment other than a computer that allows the sharing and dissemination 
 of information is also included in ICT (Anttiroiko, 2008; Moore, 2012; Yang, 2013; 


and William, 2013). Wireless communication technology, like radio is also included 
 in ICT. The use of specific wireless communication technology equipment in specific 
 situations in many countries is influenced by a community’s desire for development 
 and survival. There are many factors that encourage the use amongst the communities 
 for specific wireless communication technology equipments. However, the factors that 
 influence  their  use  are  different  and  depend  on  the  requirements  and  situations 
 (Wright,  2005;  Kim,  Chan,  &  Gupta,  2007;  and  Ooi, et  al.,  2011).  ICT  allows  a 
 community  to  use  computers  and  other  technologies,  such  as  Amateur  Radio 
 Communication Technology (ARCT), in the sharing and dissemination of information 
 more quickly and effectively (Lester, 2001; Hilberg & Gabriele, 2008; and Dix, 2009). 


Wireless  communication  technology  has  brought  relief  to  communities  around  the 
world by providing information sharing in emergency situations in most disasters. In 
fact,  Amateur  Radio  Communication  Technology  (ARCT)  is  one  of  the  wireless 
communication  technologies  that  are  prominent  in  contingency  communication  in 
emergency situations (ES) in many countries, such as the USA, Japan, Thailand, the 
Netherlands, and Canada (Jessop, 1983; Laster, 2001; and Khan, et al., 2014).  
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Amateur  Radio  Communication  Technology  (ARCT)  allows  the  Amateur  Radio 
 Communities (ARCs) to share and disseminate information amongst the stakeholders 
 and the public of most countries quickly and efficiently. It provides timely, quick, and 
 continuous updated information with reference to related government relief agencies 
 to evacuate victims in Emergency Situations (ES) during most disasters (Stephenson 


& Anderson, 1997; Laster, 2001; Sutiono, et al., 2010; and Qiantori, et al., 2012). 


The beginning of ARCT’s contribution in ES in the world was seen in 1953. At that 
 time,  using  ARCT  was  a  unique  hobby  amongst  ARCs  in  rural  areas  in  Britain, 
 Holland, and Belgium. However, their hobby changed to a more important role in the 
 aftermath of the massive floods that struck their countries. Until now, two stations are 
 still active in Britain and Holland as benchmarks of community awareness about the 
 role of ARCs in using ARCT in ES in the world (Flather, 1984; Lamb & Frydendahl, 
 1991; De Kraker, 2006; and IARU, 2013). 


The  worst  flooding  in  Malaysia  in  30  years  affected  several  states,  especially  the 
 northern regions, such as eastern Perlis and Kelantan, Terengganu, Pahang, and Perak. 


Displacing over 250,000 people and causing property damage on a large scale. This 
tragedy occurred at the end of 2014 (NSC, 2015; CREST, 2015). This event has been 
considered  as  an  internal  tsunami  as  houses  and  properties  were  lost  and  totally 
destroyed  in  some  places.  Estimated  losses  were  about  RM  932  million.  Hence,  in 
Malaysia,  a  flood  disaster  situation  can  be  classified  as  an  ES  due  to  its  frequent 
occurrences (Azrina, 2014; NSC, 2015; and Ahmad, 2015). 
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According to Bahari (2014) and Abdul Aziz (2014), when floods hit Malaysia in 2010, 
 the ARC had been a frontline volunteer to support relief agencies when all other types 
 of  communication  failed  to  operate.  This  situation  occurred  accidentally  as  some 
 employees  of  the  government  relief  agencies  were  ARC  members.  They  had  legal 
 licenses  and  callsigns  from  the  Malaysian  Communications  and  Multimedia 
 Commission  (MCMC)  to  use  the  ARCT.  So  they  communicated  amongst  the  local 
 ARCs to get information and shared it with the government rescue agencies for further 
 action. 


The worst flooding on December 22, 2014 that occurred in the northern and eastern 
 regions  of peninsular Malaysia was  a major challenge to  communication due to  the 
 failure of the existing communication services. Contingency communication in the ES 
 during that time was only through the ARCT amongst the volunteer groups like the 
 ARC (Ahmad, 2015; ALFA Squad, 2015). However, as of December 2018, Malaysia 
 had 12,227 ARCT practitioners who were capable of giving support to relief agencies 
 in the event of emergency situations in natural disasters (MCMC, 2018), but were not 
 used.  


Accordingly, this study was to investigate the Behavioural Intention (BI) in the use of 
 Amateur  Radio  Communication  Technology  (ARCT)  amongst  the  Amateur  Radio 
 Communities (ARCs) in Emergency Situations (ES) in Malaysia. 


Even though the use of  ARCT amongst  the ARCs started as a hobby, their roles in 
supporting  relief  agencies  in  emergency  situations  (ES)  cannot  be  denied.  ARC 
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members bought their own equipments and were willing to volunteer to provide help 
 during the disasters. ARCs are able to use the ARCT as contingency communication 
 in sharing and disseminating information with relief agencies in ES (Haddow, 2008; 


Phillips, et al., 2011; and Cooper, et al., 2013). This is the strength and the uniqueness 
 behaviour  amongst  the  ARCs  in  using  the  ARCT  in  sharing  and  disseminating 
 information,  but  the salient  factors that  drive their intentions  to  use the technology, 
 volunteer and give help is not known to the stakeholders and the public. 


Even though the cost of purchasing ARCT equipment is cheaper than other wireless 
 communication  technology  equipment,  the  cost  of  applying  for  a  license  to  be  an 
 ARCT practitioner is high and one needs to go through many processes and challenges. 


Thus, the percentage of ARCT practitioners in developing countries is still less than in 
 developed countries, including Malaysia, due to other challenges as well (Akbar, 2013; 


MARES, 2016). People who have and want to use the ARCT in Malaysia, must have 
 a  legal  license  and  callsign  from  the  MCMC  because  it  is  subject  to  the  1998 
 Communication Act. According to the Communication Act 1998, a person who uses 
 the  ARCT  to  communicate  without  a  license  can  be  prosecuted  by  the  Malaysian 
 government (MCMC, 2015). 


According to Roszeta (2014), we do not have to commit a violation of the act which 
has been enacted by a country; we only need to find an approach to facilitate the people 
who are interested in having and using ARCT as in developed countries like Japan, 
which has the most number of radio practitioners in the world. If more people own the 
ARCT, the sharing and dissemination of information to alert the public before, during 
and  post  disaster  would  prevent  unnecessary  loss  of  lives  and  properties.  Thus 
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empowering people with the knowledge to use ARCT would be positive action in light 
 of the changing weather system. So the step to understand the behavior intention of 
 ARC who are already users of the technology would highlight ways to attract potential 
 users. Akbar (2013) and MARES (2016) argued  that,  the information  regarding the 
 demographics of this community is limited and makes it difficult for stakeholders to 
 identify  and  find  an  approach  to  facilitate  the  people  who  are  interested  in  using 
 ARCT. 


The Japanese are able to make early preparations to face ES in any disaster due to their 
 earnest use of communication devices like ARCT.  The tsunami that hit Japan in 2011, 
 caused by the earthquake of 9.0 on the Richter scale, only resulted in 15889 deaths 
 (Harada, et  al.,  2012;  Japanese  National  Police  Agency,  2014).  Whilst  in  the  year 
 2004, the tsunami that hit Aceh along with the magnitude 9.3 earthquake on the Richter 
 scale caused more than 126,000 deaths. The total loss of life from the tsunami in Japan 
 was less because of the efficient sharing and dissemination through ARCT of the early 
 warning  information  in  the  emergency  situation  regarding  the  disaster  that  had 
 occurred (Yusuf, 2009; Koshimura, et al., 2009). 


However, the salient factors that drive the ARCs in Japan to use the ARCT in ES is 
still less highlighted to the stakeholders in emergency management in natural disasters 
and to the public (Yamamoto, et al., 2005; Nakamura, et al., 2007; and Harada, et al., 
2012). Yusuf (2009) and Koshimura, et al. (2009) stated that no specific research had 
been undertaken to investigate the salient factors on that issue. 
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In fact, the ARC in Japan used the ARCT to share and disseminate information to the 
 public  long  before  the  public  announcements  were  made  by  their  government.  The 
 number  of  ARCs  in  Japan  is  far  higher  compared  to  other  countries  in  the  world. 


However, the roles, abilities, and unique behaviours amongst the ARCs were still not 
 recognised  by  the  stakeholders  due  to  the  limited  availability  of  specific  studies  to 
 recognise the BI amongst ARCs to use ARCT as an emergency communication in ES 
 when the disaster struck (Fujiki, 2007; Nollet & Ohto, 2013).  


As there are now a rising number of occurrences of natural disasters in Malaysia, the 
 government  has  discovered  that  it  is  hard  to  give  support  quickly  to  people  in  ES 
 during any disaster. For example, during the floods in 2004, 2014, and 2016, there was 
 a breakdown in communication in the areas involved (JPS, 2018). Yet there were many 
 members of the ARCs who were willing to give support and they did so to help the 
 victims and the relief efforts. However, the government and the relief agencies still do 
 not know who the ARC members are, how to contact them or to what extent they can 
 contribute  in  the  ES  during  disasters  around  the  country.  Thus,  studies  should  be 
 carried out by researchers to identify the factors that influence people to use ARCT in 
 ES  in  supporting  relief  agencies  (Fujiki,  2007;  Haddow,  2008;  Cuellar,  2012;  and 
 Khan, et al., 2014).  


Haddow (2009) argued that other than as a hobby, the members of the ARC are the 
first people to know about a disaster. Like the ARC in Oklahoma which is always a 
frontline in hunting tornado areas in ES and disseminating the information to the public 
through the ARCT. In other words, they are passionate and willing to spend time and 
money to use the ARCT for the benefit of all concerned. However, there has been few 
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studies  carried  out  by  previous  researchers  and  there  has  been  limited  discussion 
 regarding  the  factors  that  drive  people  to  be  a  frontliner  to  hunt  the  tornados,  for 
 example. The factors identified can help give input to stakeholders to plan, formulate 
 policies and make it easier to get many more people to use ARCT. 


ARCs often become volunteers to share and disseminate information through ARCT 
 to support relief agencies in ES. Unlike the developed countries, such as  Japan, the 
 United Kingdom,  Holland, Australia, and the USA, information  regarding ARCs in 
 Malaysia are not easily available. The demographics are not well managed and cause 
 the government difficulties to interact with this community (Healy, 2002; De Kraker, 
 2006; IARU, 2013; Mohd Aris, 2014; and ARRL, 2015).  


1.1   Problem Statement

It  is  difficult  to  comprehend  that  while  there  is  a  ready  supply  of  ARC  volunteers 
 available, in parallel with the number of natural disasters that has increased with more 
 deadly impact,  the potential  of ARC members is  overlooked by the stakeholders  as 
 relief communities to support the government relief agencies in ES. There are many 
 available resources amongst ARCs, but the government is not aware of them, and thus 
 is unable to provide better responses to the community during a disaster due to the lack 
 of  public  services  resources.  Although  there  is  a  list  of  ARC  members  who  have 
 applied and obtained their licenses from the MCMC, the information is not up-to-date 
 as the researcher discovered during the study.  


Mohd Aris (2014), Roszeta (2014), and Bahari (2014) stated that many ARC members 
have formed many groups and societies which have similar interests throughout the 
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country  including  those  who  failed  to  get  a  license.  The  ARC  members  exhibit 
 responsible, trustworthy, passionate and willing nature to use the ARCT as directed by 
 the law.  However, the lack of information regarding the activities and behaviour of 
 ARC has hampered the government's efforts to engage the ARCs as a formal support 
 unit  in  assisting  relief  agencies  in  ES  (Laster,  2001;  Cuellar,  2012;  Akbar,  2013). 


Besides the lack of information regarding ARCs demographics, the salient factors and 
 the relationships among the factors that influence their BI to use the ARCT in sharing 
 and  disseminating  the  information  to  support  the  relief  agencies  in  ES  in  most 
 countries are also not known. Research on these issues is still limited, as there is lack 
 of resources to address this issue.  


Many ARC members use ARCT voluntarily. Although there are demands for relief 
 support  due  to  increasing  natural  disaster,  there  is  limited  studies  regarding  ARCs 
 regarding who they are, why they use the technology, and what available resources the 
 ARC have to help victims of natural disaster in ES in the country. Almost all of the 
 previous researchers only clarified and expressed the ARC’s role in supporting relief 
 agencies.  Previous  researchers  did  not  describe  the  salient  factors  that  drive  BI 
 amongst ARCs to use ARCT in the ES in supporting relief agencies.  


Most of the previous researchers only concentrated their research on the community, 
in general, in the use of wireless technology in the existing situations. Whereas, this 
study is more meaningful as it has focused directly on the intention of ARCs who use 
the ARCT in ES. 
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In developing countries, there is a lack of empirical data on which factors influence 
 the  BI  amongst  the  ARCs  to  use  the  ARCT  as  contingency  communication  in  ES. 


There is also a lack of information regarding how many ARCs are practicing the use 
 of ARCT. The information can provide valuable resources to support the government 
 in  many  countries  in  times  of  ES  (Haddow,  2008;  Cuellar,  2012;  ITU,  2013;  and 
 Akbar,  2013).  The  majority  of  the  prior  studies  were  conducted  amongst  overseas 
 ARCs, however, that is also still limited. Thus, there is a need to study the BI amongst 
 the  target  group,  the  ARCs  who  use  the  ARCT  in  ES  and  identify  the  factors  that 
 influenced them. 


1.2   Research Questions

The main research question (RQ) was, what model should be used to determine the 
 behavioural  intention  (BI)  to  use  the  amateur  radio  communication  technology 
 (ARCT) amongst the amateur radio communities (ARCs) in sharing and disseminating 
 information in emergency situations (ES). 


Therefore, the sub research questions were:     


i.  Who are the ARCs in Malaysia? 


ii.  What are the salient factors that influence the BI to use ARCT amongst ARCs 
 in sharing and disseminating information in ES? 


iii.  How  to  develop  a  model  that  shows  the  salient  factors  influence  the  use  of 
 ARCT amongst ARCs in sharing and disseminating information in ES? 


1.3   Research Objectives
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The  main  research  objective  (RO)  was  to  develop  the  model  to  determine  the  BI 
 amongst ARCs to use the ARCT in sharing and disseminating information in ES. 


Thus, the sub research objectives were:  


i.  To identify the demographics of ARCs in Malaysia. 


ii.  To  identify  the  salient  factors  that  influences  the  BI  to  use  ARCT  amongst 
 ARCs in sharing and disseminating information in ES. 


iii.  To  examine  the  relationships  amongst  the  factors  through  modelling  that 
 influences  the  BI  in  the  use  of  ARCT  amongst  ARCs  in  sharing  and 
 disseminating Information in ES. 


iv.  To verify  the  related  factors and  to  validate  the model  through  Partial  Least 
 Squares Structural Equation Modelling (PLS-SEM). 


1.4   Justification and Motivation

The reason the researcher wanted to undertake this study was because of the impact of 
 the  flood  disasters  in  Malaysia,  generally,  and  in  Perlis,  particularly,  that  occur 
 regularly. The floods have caused a lot of damages to schools, homes, and businesses, 
 and  have  caused  emergency  situations  which  have  required  contingency 
 communication  through  ARCT.  If  the  people  are  given  enough  information  earlier 
 before the disaster occurs, people who live in the rural particularly, through ARCT, 
 they can help themselves. The sharing and dissemination of information regarding the 
 disasters that can save lives and reduce property damages rather than just wait to get 
 help formally from the government. 


In order to strengthen this study and to get preliminary information, the researcher took 
part  in  an  ARC  and  officially  became  a  member  of  the  Persatuan  Radio  Amatur 
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Melayu  Semenanjung  Malaysia  (ASTRA).  It  was  also  to  collect  information  and 
 experience for the study. Being an ARC member, the researcher is very interested in 
 participating in sharing and disseminating information to the communities in ES. The 
 information  obtained  has  been  beneficial  and  given  the  researcher  meaningful 
 experience in writing this thesis. 


Japan has the most numerous ARCs in the world. During the tsunami that struck Japan 
 in 2011, a lot of lives were saved due to the roles of the ARCs in using the ARCT in 
 the  ES;  while  in  Indonesia,  information  and  early  warnings  failed  to  be  shared  and 
 disseminated to the Aceh people, causing many to be killed in the tsunami. 


Thus,  the  researcher  wants  to  know  study  the  behaviour  intention  of  the  ARCs  in 
 Malaysia in order to highlight their role in helping the community before, during and 
 after the disaster. There are many factors that may prevent ARCs from being fully part 
 of the support relief agencies, therefore, in this study, the concentration has been on 
 the BI amongst the ARCs to use the ARCT in ES, which can be highlighted to get the 
 attention  of  the  government  agencies  in  order  to  allow  ARCs  to  contribute  and  to 
 support  relief  agencies  in  ES  when  any  disaster  strikes  our  country.  Hopefully,  the 
 findings will allow the government to maximise the available resources without the 
 need for added public funds.  


This  study  has  identified  the  salient  factors  that  influence  the  BI  amongst  ARC 
members, who are volunteers, to support the relief agencies. This study is expected to 
provide available resources to the government and to harness the ARCs’ contributions 
to provide relief efforts to the country before, during and after disasters. Furthermore, 
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the researcher hopes that this study will highlight the role of ARCs and help the other 
 communities  in  Malaysia  to  use  the  ARCT  to  be  self  reliant  and  provide  more 
 volunteers for relief operations in the future. 


1.5   Research Scope

The respondents were members of the ARCs of Malaysia and those who had amateur 
 radio communication Callsigns from the MCMC. According to the MCMC act 1998, 
 callsign eligibility is 14 years old and above and Malaysian citizen. The licenses will 
 be  issued  by  the  MCMC  which  will  assign  the  callsigns,  and  then  they  can 
 communicate up to the international level. The license must be renewed every year. 


According to the MCMC (2015), those who are interested in ARCT but do not have 
 official licenses (Amateur Radio Transmitting License) legally issued by the MCMC, 
 can only be Short Wave Listener (SWL) members for the purpose of ARCT training 
 and  learning.  MCMC  does  not  give  permission  to  SWLs  to  transmit  and  use  radio 
 frequencies  on  the  air  to  communicate.  According  to  the  MCMC  (1998) 
 communicating  through  ARCT  without  a  license  is  illegal  and  violators  will  be 
 charged under the Malaysian government communications act. Therefore, a SWL was 
 not justified to be a respondent due to not having a callsign from the MCMC and being 
 prohibited  to  use  the  ARCT  to  communicate  in  Malaysia.  In  conclusion,  the 
 respondents were ARC members who had callsigns from the MCMC and were from 
 all over Malaysia. 


1.6   Significance of the Study 
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The researchers hoped to learn from this study and contribute to the field of knowledge 
 and to provide empirical data that would provide input for public policy formulation 
 and decision making. The significance of the study covered two aspects, the theoretical 
 model and the practitioner’s contribitions, as presented below. 


1.6.1   Theoretical

This study focused on the issue to understand the factors which influence the BI in the 
 sharing and dissemination of information amongst ARCs via ARCT in ES. Therefore, 
 a theoretical model which was related to the BI had to be identified and investigated 
 in order to get answers for the research questions that had emerged from the research 
 objectives. According to Sundaravej (2014); Al Qeisi, et al. (2014); and Kit (2014), 
 many  models  are  able  to  determine  the  BI  influence  factors  towards  the  use  of 
 technology amongst communities.  Gunasekaran and Harmantzis (2007); Ramayah, et 
 al. (2010); Moore (2012); and Sundaravej (2014) stated that the IT field is too large to 
 explore.  Study  after  study  will  continue  in  tandem  with  the  development  of  the 
 community  attitude  and  the  community  user  behaviour  to  use  and  will  reform  the 
 relevant technology.  


Gunasekaran  and  Harmantzis  (2007);  Ramayah, et  al.  (2010);  Moore  (2012);  and 
 Sundaravej (2014) stated that various theoretical models can be adapted and as long as 
 they relate to the IT model, they are appropriate; but, it also depends on the purpose of 
 the study to be carried out.  


According  to  Alexander  (2008),  Daniel  (2012),  and  Austin  (2013),  the  use  of  a 
theoretical  model  is  as  a  guide  in  the  research.  The  theoretical  model  plays  an 
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important role in guiding the entire process of the research. Theories are constructed 
 in  order  to  clarify,  predict,  and  master  phenomena  (e.g.,  relationships,  events,  or 
 behaviours).  This  study  has  successfully  established  a  model  for  investigating  the 
 Behavioural Intention (BI) in the use of Amateur Radio Communication Technology 
 (ARCT) amongst Amateur Radio Communities (ARCs) in sharing and disseminating 
 information in Emergency Situations (ES) in Malaysia as shown in the proposed model 
 of the study in Figure 5.1 in Chapter Five. 


The proposed theoretical model is able to use as a reference model and can be adapted 
 by other researchers in related fields for future research. Furthermore, the study was 
 able to extend two new factors in the Arenas-Gitan, et al. (2015) model. The proposed 
 model was made to explain the influencing factors towards the BI in the use of ARCT 
 amongst ARCs in sharing and disseminating information in ES.  


Therefore, this study has been successfully implemented with the inclusion of two new 
 factors  to  the  Arenas-Gitan, et  al.  (2015)  model.  The  new  factors,  namely,  Peer 
 trustworthiness (PT) (Ling, 2000; Al-Busaidi, et al., 2010; and Kay Craigie, 2011) and 
 Compatibility (CB) (DeLone & Mclean, 2003; Wu & Wang, 2005; and Ramayah, et 
 al., 2010), and the existing factors in the model were investigated, analysed, and tested 
 through Partial Least Squares Structural Equation Modelling (PLS-SEM) and verified 
 by experts. Hence, in this study, the new factors of PT and CB as the direct contributing 
 factors were extended to the conceptual model found in Figure 2.5 in Chapter Two. 


The theoretical  contribution  will provide better evidence to  benefit the stakeholders 
and role players in studies which are similar to this study. Furthermore, this study was 
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successfully tested on respondents from amongst the ARCs from all over Malaysia and 
 as a pioneer study in Malaysia regarding the use of ARCT. Hopefully, the theoretical 
 contribution of this study can be the catalyst for the same attribute of research in the 
 future.  Feature  clarification  about  theoretical  models,  corresponding  models,  and 
 contributing factors are explained in detail in Chapter Two. Whilst the methods and 
 testing  techniques  are  in  Chapter  Three  and  the  complete  description  of  the  data 
 analysis based on the conceptual model is in Chapter Four. 


1.6.2   Practical

Empirical data analysis is capable of providing useful and important information to the 
 role players and stakeholders in the related field (Venkatesh, et al., 2003; Yi, et al., 
 2006; Venkatesh, et al., 2012; and Ajzen & Fishbein, 2012). 


  


In addition, the literature review revealed that there is a paucity of empirical data on 
 the  use  of  ARCT  amongst  ARCs  in  ES  in  Malaysia.  Thus,  the  study  has  provided 
 empirical  data  for  the  related  role  players,  such  as  the  ARC  associations  which  are 
 involved  directly  and  indirectly  in  emergency  communication  in  ES  in  disaster 
 management. 


This study has been undertaken to identify the factors that might influence the BI of 
the use of ARCT amongst the ARC. These factors form the model of BI of ARC to 
use  the  ARCT  in  ES  to  provide  the  relationships  identified  to  enable  stakeholders 
should play important roles in achieving and encouraging the ARC’s continuous use 
of the ARCT in Malaysia. This is consistent with Baker and Bellordre (2003), Kim 
and  Garrison  (2009),  and  Yang  (2013)  who  argued  that  the  use  of  wireless 
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communication technology comes from continuous usage, and that both role players 
 and stakeholders should play important roles in achieving and encouraging the users 
 to continuously use the wireless communication in most countries. The contribution 
 from the determinants to use the ARCT amongst the ARCs in ES during any disaster 
 was  established  in  this  study  and  has  equally  served  as  positive  insight  for  the 
 practitioners of the ARCT in the sharing and dissemination of information, which is 
 appreciated by the community. 


This study has further established the importance for the government to provide more 
 infrastructures  that  would  support  the  ARCs  in  constantly  adopting  and  using  the 
 ARCT in their daily lives and mainly in ES. According to the Prime Minister, Najib 
 (2015),  Malaysia  has  taken  lessons  from  the  ES  in  the  unusual  floods  that  hit  the 
 country. These lessons have aided in determining the readiness for large-scale disasters 
 in  the  future,  and  have  included  the  formulation  of  standard  operating  procedures 
 (SOPs)  regarding  the  new  crisis  management.  The  SOPs  cover  asset  improvement, 
 simulations  and  exercises,  review  of  the  effectiveness  of  existing  communication 
 equipment,  and  design  and  planning  in  order  to  be  better  prepared  to  face  any 
 eventuality  of  major  disasters  hitting  the  country.  In  addition,  it  is  an  important 
 requirement to use contingency communication when existing communication fails to 
 operate in ES due to a disaster striking. 


On  the  other  hand,  this  study  will  be  a  support  to  the  government  by  providing 
empirical data and important information regarding the factors that influence the BI 
amongst  the  ARCs  in  the  use  of  ARCT  as  contingency  communication  to  support 
existing communication for the improvement of the existing SOPs as suggested by the 
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Prime Minister. Apart from determining the factors that influence the BI in the use of 
 ARCT  amongst  ARCs,  this  study  has  also  provided  significant  data  related  to  the 
 demographics that could be a reference to the stakeholders and future researchers. This 
 is in line with a statement by Drabek and Thomas (2004), Daniel (2012), and Embi 
 and  Nordin  (2013),  of  the  need  to  identify  which  factors  influence  user  BI  to  use 
 technology  amongst  related  communities  based  on  specific  demographics.  The 
 researchers must identify the benefits to the stakeholders in many aspects. The aspects 
 to be noted are like a background, community behaviour, their behavioural intention 
 towards technology use, and the socio-economics of the country. 


Past research has recognised the critical importance to understand and determine the 
 benefits of the use of the related technology (Gefen & Straub, 2000; Horgan, 2003; 


Gikandi  &  Bloor,  2010;  and  Lynn, et  al.,  2012).  This  fact  is  consistent  with  the 
 arguments by Martinelli, et al. (2005), Wiemer (2005), Preston & Cawley (2008), and 
 Goel (2009) who stated that the contribution from understanding the BI in the use of 
 technology amongst the communities in the related areas, as established, has equally 
 served as a positive insight for the users of the technology, which is appreciated by the 
 community, stakeholders, and government.  


In conclusion, the ARCs  will be a part of the frontline to  support relief agencies in 
sharing  and disseminating information in  the rescue of victims  in  ES when disaster 
strikes. An ARC can be recognised as a national volunteer force, especially in the early 
stages of the rescue, relief, and support activities.  Based on this, the influencing factors 
that drive the BI amongst  the ARCs in  the use of the ARCT in  ES,  which must be 
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highlighted to the public in order to appreciate their contribution and to get recognition 
 from the government, have been identified. 


After the huge floods that hit at the end of 2014, the Malaysian government has been 
 encouraging studies related to communication during emergency situations. This fact 
 became obvious when the Malaysian Government,  through the MOE, had allocated 
 special  funds  for  flood  disaster  management  research  grants  in  2015  (KPM, 
 2015).  Thus, this study regarding the BI in the use of ARCT amongst ARCs in ES has 
 been conducted because it is part of the incentive and encouragement by the Malaysian 
 government.  Practically,  the  theme  of  this  study  meets  the  Malaysian  government's 
 intention to support the ARC and the use of ARCT. 


Henceforth, this study has been undertaken to fill the gaps in the existing literature in 
 the use of technology amongst the communities in Malaysia towards academics and 
 practitioners. The research about the use of ARCT is still limited around the world. 


This  research  is  significant  in  highlighting  the  role  and  the  uniqueness  behavioural 
 amongst the ARCs towards the public, which benefits them. The statements regarding 
 this  gap  are  supported  by  several  of  the  past  researchers,  such  as  Laster  (2001), 
 Haddow (2008), Cuellar (2012), ITU (2013), Akbar (2013), and MARL (2014).  


Consequently,  this  study  has  been  significant  in  identifying  the  salient  factors  that 
influence  the  BI  amongst  ARCs  in  the  use  of  ARCT  during  ES  as  contingency 
communication  when  existing  communication  fails  to  operate.  This  statement 
coincides with the slogan of the international ARC association, which says "when all 
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else fails, amateur radio works" (Rubin, 2004; Silver, 2006; Zuetell (2006); and ARES, 
 2012). 


Moreover,  this  study  has  been  able  to  highlight  their  unique  behaviours,  as  well  as 
 identify the salient factors which have influenced their BI to use ARCT in ES. It has 
 also disclosed the ARCs roles and contributions to the public and stakeholders who 
 had been directly or indirectly engaged in emergency communications in emergency 
 situations in Malaysia. Hence, it may support the government in making improvements 
 in terms of strategies to encourage more people to be ARCT practitioners registered 
 with  the  MCMC  and  active  in  ARCs  activities,  as  well  as  to  prepare  to  be  a 
 volunteering force to support relief agencies in ES. 


1.7   Definitions of Terms

The definitions of terms are general explanations and focused on the headline of the 
 research.  Hence,  to  help  the  readers  to  understand  better  and  to  describe  this  study 
 more clearly. The definitions of the terms are as follows: 


Behavioural  Intention  (BI):  Refers  to  people’s  attitudes  to  do  something  and 
 intention to perform the act when someone evaluates it positively and is influenced by 
 emphasis, feelings, and opinions or tastes towards something (Venkatesh, et al., 2012; 


Kit, 2014; and Arenas-Gitan, et al., 2015). 


The Use of Technology: Can be defined as  to  accept  and to  practice the particular 
 technology (Venkatesh & Brown, 2001; Heeks, 2008; Chiu & Shin, 2011; Aldunate & 


Nussbaum 2013; and Merriam & Webster, 2015).  
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Amateur  Radio  Communication  Technology  (ARCT): Wireless  communication 
 technology equipment that uses radio signals (transmission in electromagnetic waves) 
 at a specific frequency. It is a part of wireless communication technology (Karn, et al., 
 1985; Beech, et al., 1997; Coile, 1997; Haring, 2003; and Kay Craigie, 2011). 


Amateur  Radio  Community  (ARC):  Can  be  defined  as  users  of  ARCT  who 
 communicate amongst their peers with trustworthiness around the world. The unique 
 communities are also popularly identified as HAM. HAM is the short form of Hertz 
 Armstrong  and  Marconi  (Laster,  2001;  Haring,  2003;  Kay  Craigie,  2011;  Walker, 
 2012; Pitt, 2014; and ARRL, 2014). 


Emergency Situations (ES): Are  expressed as unexpected situations or unpredictable 
 situations which can cause injury, loss of life, property damage, and / or intervene in 
 the  activities  of  ordinary  people  or  firms  and  require  immediate  attention  and 
 corrective action (Thomas & Larry, 2001; Meher, 2006; Magiswary, et al., 2012; and 
 Phillips, 2012).  


Partial  Least  Squares  (PLS):    Is  the  technique  of  latent  variable  modelling  that 
 incorporates several dependent constructs and recognises the measurements, and can 
 be utilised for verification of the theory development (Preacher & Hayes, 2008; Hair, 
 et al., 2013; and Ringle, et al., 2014). 


. 


Structural Equation Modelling (SEM): Is about a class of multivariate (involving 
two  or  more  variables)  procedures  that  combine  aspects  of  factor  analysis  and 
regression, enabling the researcher to simultaneously  examine relationships amongst 
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measured  variables  and  latent  variables,  as  well  as  between  the  latent  variables 
 themselves (Blunch, 2008; Hair, et al., 2013; and Ringle, et al., 2014). 


Smart-PLS: The statistical software designed for analysis by PLS-SEM on a graphical 
 user interface (GUI) which is able to generate data analysis and explanations of the 
 algorithm technique. There are built-in  explanations of the meaningful analysis and 
 support  for  the  researcher  with  an  easy  start  into  the  PLS-SEM  world  (Hair, et  al., 
 2013; Ringle, et al., 2014; Mohd Sobhi, 2015; Ringle, Wende, & Becker, 2015; and 
 Garson, 2016). 


1.8   Thesis Organisation

This thesis has been organised into five chapters. Each chapter is planned to represent 
 the  reasonable  structure  that  this  research  has  completed,  successfully.  From 
 understanding the requirements of the study in chapter one, to the literature review in 
 chapter two and then the clarification of the research methodology in chapter three. 


While,  chapter  four  is  a  description  about  the  research  findings  and  chapter  five  is 
about the discussion and conclusion of the study. 
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CHAPTER TWO   LITERATURE REVIEW


2.0 Introduction

Chapter two presents the literature reviews on the problem statement described in the 
 previous chapter. The concepts, knowledge area of the study, the theoretical aspects to 
 support  the  study  and  the  critical  analysis  of  previous  studies  are  presented  in  this 
 chapter. It is divided into several sections and present the review based on the related 
 works done by the previous researchers. 


2.1 Behavioural Intention (BI)  


The behavioural Intention (BI) construct was invented from the Theory of Reasoned 
 Action (TRA) by Fishbein and Ajzen (1975). The construct is defined as “a measure 
 of the strength of one’s intention to perform a specified behaviour (Davis et al., 1989; 


Venkatesh et  al.,  2003).  Research  has  shown  that  BI  has  a  direct  impact  on  the 
 individual  actual  use  of  a  given  technology  in  specific  situation.  Davis  (1989) 
 presented the BI construct to the Management Information System discipline through 
 the Technology Acceptance Model (TAM). This construct is really important in the 
 technology  acceptance  research.  Due  to  its  importance,  it  is  referred  to  “as  a  key 
 criterion in user acceptance research toward specific technology” (Venkatesh et  al., 
 2003; Yi et al., 2006; Venkatesh et al., 2012; Ajzen & Fishbein, 2012).  


BI is social traits of how strong (hard) individuals are willing to attempt and of how 
much an effort they are planning to adopt and to use, in order to achieve the behaviour 
based on particular situation (Venkatesh et al., 2003; Yi et al., 2006; Venkatesh et al., 
2012 and Ajzen & Fishbein, 2012). 
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On the other hand, BI is able to measure the ability levels among specific communities 
 who are willing to use specific technology and of how much an effort they intend to 
 practice specific technology in specific situation. Definitely, many researchers argued 
 that fusion of two or more theories ease of creating model for the use of technology.  


Consequently,  they  integrate  the  Theory  of  Planning  Behaviour  (TPB)  and  related 
 concept which leads to the suggestion that user’s BI which determines user’s usage 
 purpose  is  affected  by  perceived  usefulness  and  subjective  norm.  However,  past 
 researchers  have  established  the  use  of  unified  theory  of  acceptance  and  use  of 
 technology  model  in  studying  user’s  usage  of  the  technology  and  suggested  that  it 
 should be integrated with another theory in order to obtain practicable outcomes (Yi 
 et al., 2006; Venkatesh et al., 2012; Ajzen & Fishbein, 2012). The use of technology 
 has  to  do  with  retention  of  BI  by  the  users  that  propose  to  utilize  the  device  for 
 exchanging information with others (Lynn et al., 2012; Bauer & Grether, 2005). 


According to Ramayah et al. (2010) and support by Limayem et al. (2008) and Ajzen 


&  Fishbein  (2012),  researchers  have  emphasise  that  BI  in  the  use  of  technology  or 
 system  is  a  way of measuring achievement in the implementation  related  to  ICT in 
 acceptance of particular technology or certain system. Davis (1989), Venkatesh et al. 


(2003) and Ajzen & Fishbein (2012) argue that BI among community in the use of 
technology is affected by their perceived usefulness and perceived ease of use of the 
technology in  future. Moreover, many researchers argue further that both  perceived 
usefulness and ease of use affect people’s intention to use a particular technology. 
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BI is influenced by input and output factors. Input factors such as the characteristics 
 of individuals, the features messages / tasks, characteristics technology, modality of 
 mobility,  environment  and  context;  process,  which  consists  of  two  interacting  sub 
 processes  namely  use  of  exploration  and  experimentation,  and  evaluation  of 
 experience. While the output refers to the process of using, particularly, the actual use 
 decision  or  community  adoption  behaviours  (Venkatesh  et  al.,  2003;  Ajzen  & 


Fishbein, 2012). 


Therefore,  the  study  of  BI  among  users  in  the  use  of  wireless  communication 
 technology  such  as  ARC  is  important  to  develop  a  conceptual  model  to  improve 
 information  in  the  emerging  field  in  the  future.  Due  to  the  urgency  of  getting 
 information before, during and after a disaster, people in the disaster prone area should 
 know how to use technology that can enable them to prepare for evacuation or have 
 contingency  plans.  As  users  of  radio  communication  technology  need  to  purchase 
 equipments,  apply for licenses according to  the law and be responsible members, it 
 would  appropriate  to  model  the  factors  that  affect  the  behaviour  intentions  of  ARC 
 members  who  are  already  using  the  technology.  The  BI  model  may  highlight  the 
 factors and information that can promote potential users to use ARCT. 


Welkowitz et  al.  (2006),  Bumgarner  (2008)  and  Steinberg  (2010)  argue  that  most 
researchers have set good ideas for the next generation by successfully bridging the 
gap among their research by emphasizing support statements from related articles that 
encourage other researchers to conduct a study in more depth and comprehensive.  
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Hence the emerging generation of researchers can expand much in the way of their 
 own continued growth by emulating them and the supporting statements from related 
 articles  are  important  to  conduct  the  specific  study.  Therefore,  Table  2.1  highlights 
 support statements from related articles that encourage conducting this study in more 
 depth and comprehensive. 


Table 2.1 


Supportive statements from related articles 


Authors   Supportive Statements

Laster (2001), Muller, 
 Lee (2003), Haring 
 (2003), Rashid & Zainal 
 (2013), ITU (2013) and 
 ARRL (2014). 


Researches regarding the ARCT are still not widespread 
 and salient factors which are influencing user BI in use 
 the ARCT still less highlighted to the public. 


Haddow (2008), Cuellar 
 (2012), ITU (2013), 
 Akbar (2013) and 
 MARL (2014).  


The  research  related  the  ARCT  as  the  contingency 
 communication  is  significance  to  highlight  the 
 uniqueness  of  ARC  to  the  public  have  the  future 
 prospects. 


Minges & Gray (2012), 
 Rashid & Zainal (2013) 
 and Bahari (2014). 


The  involvement  of  community  in  supporting  relief 
 agencies is undeniable. In future, a comprehensive study 
 should  be  carried  out  in  order  to  understand  which 
 factors  influence  their  behaviour  in  the  use  of  the 
 wireless  communication  technology  like  ARCT  in 
 supporting relief agencies.  


Table 2.1 Continued 


Yusuf (2009), 
 Koshimura, (2009), 


Accordingly  a  study  to  understand  the  BI  among 
community  in  the  use  of  wireless  communication 
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Izumi (2011) and ITU 
 (2013). 


issue  is  significant  to  highlight  to  the  stakeholder  and 
 public due to the gap in use of wireless communication 
 technology  in  Indonesia  is  too  low  in  emergency 
 situations and may be one of the main reasons why a lot 
 of lives were lost during the 2004 tsunami. 


Khan, et al. (2014), 
 Chan, (2015), 


Muhyiddin (2015) and 
 NSC (2015). 


A potential solution may be occurring with contingency 
 communications  in  information  sharing  and 
 dissemination  during  emergency  situation  such  as 
 involvement  and  support  by  volunteer’s  community  in 
 the  future.  A  research  to  understand  the  behavioural 
 intention  of  volunteer  communities  in  supporting 
 government agencies in emergency situations need to be 
 addressed in the future. 


The  lack  of  information  sharing  and  disseminating 
 through existing communication in emergency situation 
 among  relief  agencies  and  local  community  as 
 highlighted by the huge floods in 2014 in Malaysia. 


MOE (2015)  MOE encouraged and allocated exclusive resources with 
 disaster management research grants after the enormous 
 floods  hit  Malaysia  at  the  end  of  2014.    The  funds  are 
 earmarked  for  the  study  communications  in  an 
 emergency  situation  and  community  awareness 
 behaviour  programs.  The  goal  is  to  ensure  support  and 
 relief coordination among roles player and stakeholders 
 is  more  effective  in  contingency  communication  in 
 future. 


2.2 Amateur Radio Communication Technology (ARCT)

Amateur  Radio  Communication  Technology  (ARCT)  is  included  in  wireless 
communication technology that uses radio frequency, use in sharing and dissemination 
of information during Emergency Situation (ES). ARCT practitioners must have legal 
license and callsign from authority of regional. The world is divided into three regional 
by International Telecommunication Union (ITU, 2014). ARC around the world is able 
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2008; Pitt, 2014; ARRL, 2014). According to Siau et al. (2001) and Sarker and Wells 
 (2003), a wireless communication technology devices is a strong requirement to realize 
 how and why individuals (potential use in related and particular situation) to use such 
 as  ARCT equipment  as Emergency Communication  in  Emergency Situation (EC in 
 ES).  


Around  the  world,  ARC’s  are  also  known  as  “Ham  Operator”.  They  like  to  be  a 
 volunteer  community  to  support  countries  and  communities  when  disasters  occur 
 through the sharing and dissemination of reliable information through Amateur Radio 
 Communication  Technology  (ARCT)  to  support  relief  agencies,  particularly  when 
 existing  communications  fail  to  operate  such  as  phone  failed  to  work  and  when 
 communications infrastructure is damaged (Scott, 2001; Laster, 2011).  


ARCT  cost  in  maintenance  and  operation  is  cheaper  compared  to  other  wireless 
 communication  technology;  therefore  ARCT  becomes  a  unique  hobby  amongst  the 
 ARCs (Healy, 2002; De Kraker, 2006; IARU. 2013; Mohd Aris, 2014; ARRL, 2015). 


The use of ARCT in sharing and disseminating information amongst the ARCs is a 
 unique hobby. They use callsign as identification to communicate around the world 
 (Haring, 2003; ARES, 2011; Kay Craigie, 2011; Walker, 2012; IARU, 2012 & ARRL, 
 2014). 


The history of ARCT in the world has started with the use of radio communications 
since  1912.  The  U.S.  Congress  passed  the  preliminary  laws  regulating  radio 
transmissions  in  the  United  States.  Beginning  in  1914,  The  ARCT  has  started  to 
communicate and organize a system of sending messages between their communities 
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(Scott, 2001). In Malaysia, ARCT is the point of commencement of commercial radio 
 services  (MCMC,  2010).  ARCT  has  begun  transmitting  the  signal  to  the  publi
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