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ABSTRACT 


Fintech  or  financial  technology  is  a  mix  of  two  words  between  financial  and 
 technology and can be literally defined as the usage of technology to convey financial 
 responses  in  the  financial  segment.  Previously  for  the  past  of  two  decades,  the 
 continuing  application  and  dispersion  of  the  Internet  and  online  business  also 
 advancement in information technology (IT) have fundamentally modified the global 
 economy activity. The motivation of the study is to investigate an individual impact 
 that  mobile  cellular  as  proxy  for  Fintech  contributed  to  the  growth  of  economy  as 
 logicality of the technology as far as changing the way economic activity is composed 
 recommends that mobile telecommunications has highlights of what is mentioned to 
 be  a  general  useful  technology.  Furthermore,  the  significance  use  of  Fintech in  the 
 economy might affected the other macroeconomic variables such as the availability of 
 labor  force  due  to  technological  advancements  that  bringing  down  the  cost  for 
 machinery and equipment as compared to labor cost, which motivated the business to 
 change  from  human  labor  to  capital.  Hence,  this  study  aim  to  disentangle  the  two 
 possible relationship, that is the relationship of Fintech and the economic growth and 
 the  relationship  between  Fintech  with  other  macroeconomic  variables.  This  study 
 examines  the  relationship  between  Fintech  and  economic  growth  through  several 
 econometric analyses by using the panel data of nineteen selected countries for year 
 1988-2015. In this study, a general production function is employed in  which gross 
 domestic  product  (GDP)  is  used  to  represent  economic  growth  and  mobile  cellular 
 subscriptions  to  represents  Fintech.  There  are  also  other  variables  such  as  total 
 population and energy consumption used as independent variables. In order to answer 
 the  objectives  of  the  study,  the  method  to  be  employed  are  Panel  Ordinary  Least 
 Squares  (POLS)  which  to  estimate  how  dependent  variable  reacts  when  there  is  an 
 increase in independent variables, Granger causality test is to determine the direction 
 of  causality  between  all  variables  and  panel  ARDL  model  is  perform  to  determine 
 whether there is the long-run relationship between financial technology (Fintech) and 
 the growth. The finding of the study is consistent the Schumpeter theorythat highlight 
 the importance of technological development to boost the economic growth. Based on 
 empirical findings, there is exist a long relationship between Fintech and the economic 
 growth. Besides,  the estimated result show that other independent  variables such as 
 energy  consumption  exists  bidirectional  causality  with  Fintech  in  the  long  run, 
 meanwhile  it  exists  unidirectional  causality  relationship  between  population  and 
 Fintech in the long run. In addition, the empirical evidence based on ARDL showed 
 that  Fintech  has  long-run  relationship  with  economic  growth.  The  long-run 
 relationship exist between Fintech and the economy growth highlighted that it would 
 be  the  government’s  role  to  enhance  the  population  productivity  by  encourage  to 
 engage  in  online  transaction  as  it  has  opportunity  in  improving  and  growing  the 
 economy.  The  government  should  invest  in  Fintech  companies  that  provide  such 
 technological advancement as it would be interesting in adopting the Fintech across 
 the countries. 


Keywords: economic growth, fintech, granger causality test, panel ARDL, panel OLS, 
Schumpeter theory 
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ABSTRAK 


Fintech atau teknologi kewangan adalah gabungan dua perkataan antara kewangan dan 
 teknologi dan boleh secara literalnya ditakrifkan sebagai penggunaan teknologi untuk 
 menyampaikan tindak balas kewangan dalam segmen kewangan.Semenjak dua dekad 
 yang  lalu,  penerapan  dan  penyebaran  Internet  dan  perniagaan  dalam  talian  yang 
 berterusan  serta  kemajuan  dalam  teknologi  maklumat  (IT)  telah  mengubah  secara 
 amnya  aktiviti  ekonomi  global.  Motivasi  kajian  ini  adalah  untuk  menyiasat  impak 
 individu bahawa selular mudah alih sebagai proksi untuk Fintech menyumbang kepada 
 pertumbuhan  ekonomi,  logiknya  teknologi  sehinggalah  mengubah  cara  aktiviti 
 ekonomi  disusun  mengesyorkan  bahawa  telekomunikasi  mudah  alih  mempunyai 
 kemunculan  dari  apa  yang  disebutkan  sebagai  teknologi  berguna  yang  umum. 


Tambahan  pula,  penggunaan  Fintech  yang  penting  dalam  ekonomi  mungkin 
 menjejaskan  pembolehubah  makroekonomi  lain  seperti  ketersediaan  tenaga  buruh 
 disebabkan oleh kemajuan teknologi yang menurunkan kos untuk jentera dan peralatan 
 berbanding dengan kos buruh, yang memotivasi perniagaan untuk berubah dari tenaga 
 buruh ke modal. Oleh itu, kajian ini bertujuan untuk menguraikan dua hubungan yang 
 mungkin,  iaitu  hubungan  Fintech  dan  pertumbuhan  ekonomi  dan  hubungan  antara 
 Fintech  dengan  pembolehubah  makroekonomi  lain.  Kajian  ini  mengkaji  hubungan 
 antara  teknologi  kewangan  (Fintech)  dan  pertumbuhan  ekonomi  melalui  beberapa 
 analisis ekonomi dengan menggunakan data panel dari sembilan belas negara terpilih 
 untuk  tahun  1988-2015.  Dalam  kajian  ini,  fungsi  pengeluaran  umum  digunakan  di 
 mana keluaran dalam negara kasar (KDNK) digunakan untuk mewakili pertumbuhan 
 ekonomi  dan  langganan  selular  mudah  alih  untuk  mewakili  teknologi  kewangan 
 (Fintech). Terdapat juga pembolehubah lain seperti jumlah penduduk dan penggunaan 
 tenaga yang digunakan sebagai pembolehubah bebas. Untuk menjawab objektif dalam 
 kajian ini, ujian-ujian telah dijalankan termasuk Panel Ordinary Least Square (POLS) 
 untuk  menganggarkan  bagaimana  pemboleh  ubah  yang  bergantung  kepada  tindak 
 balas  apabila  terdapat  peningkatan  pembolehubah  bebas,  Granger  causality  ujian 
 untuk  menentukan  arah  sebab akibat  antara semua pembolehubah dan  panel  ARDL 
 model  adalah melaksanakan untuk  menentukan sama ada terdapat  hubungan jangka 
 panjang  antara  Fintech  dan  pertumbuhan.  Penemuan  kajian  ini  selaras  dengan 
 Schumpeter  teori yang  menekankan  pentingnya  pembangunan  teknologi  untuk 
 meningkatkan  pertumbuhan  ekonomi.  Berdasarkan  penemuan  empirikal,  terdapat 
 hubungan  panjang  antara  Fintech  dan  pertumbuhan  ekonomi.  Di  samping  itu,  hasil 
 yang  dianggarkan  menunjukkan  bahawa  pemboleh  ubah  bebas  yang  lain  seperti 
 penggunaan tenaga wujud sebab kaitan dua arah dengan Fintech dalam jangka masa 
 panjang, manakala wujud hubungan satu arah di antara populasi dengan Fintech dalam 
 jangka  panjang.  Di  samping  itu,  bukti  empirikal  berdasarkan  ARDL  menunjukkan 
 bahawa Fintech mempunyai hubungan jangka panjang dengan pertumbuhan ekonomi. 


Hubungan  jangka  panjang  wujud  antara  Fintech  dan  pertumbuhan  ekonomi 
 menekankan  bahawa  ia  akan  menjadi  peranan  kerajaan  untuk  meningkatkan 
 produktiviti penduduk dengan menggalakkan untuk terlibat dalam urus niaga dalam 
 talian  kerana  ia  mempunyai  peluang  untuk  meningkatkan  dan  mengembangkan 
 ekonomi. Kerajaan perlu melabur dalam syarikat-syarikat Fintech yang menyediakan 
 kemajuan teknologi seperti ia akan menjadi menarik dalam menerima pakai Fintech di 
 seluruh negara. 


Kata  kunci:  pertumbuhan  ekonomi,  fintech,  granger  causality  ujian,  panel  ARDL, 
panel OLS, Schumpeter teori 
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CHAPTER 1  
 INTRODUCTION 


1.1  Introduction 


Nowadays, information and innovation in communication become the focus point of 
 most countries in the world as such these advancement has successfully penetrated the 
 market  of  both  developing  and  developed  countries.  Previously  for  the  past  of  two 
 decades, the continuing application and dispersion of the Internet and online business 
 also  advancement  in  information  technology  (IT)  have  fundamentally  modified  the 
 global economy activity. Technology is not a new phenomenon in this modern world. 


It keep changing ever since it have been established in order to cater needs of changing 
 in consumer behaviour which demanded technology advances in the palm of their one 
 hand. It is hard to resist with the fact that millions of people throughout the world use 
 technology such as Internet in their daily activities, for example to conduct research or 
 using  online  banking  to  purchase  things  online.  Combination  the  advancement  of 
 technology  with  the  Internet  create  a  good  business  platform  for  a  firm  in  order  to 
 compete in the competition environment.  


Presently,  the  world  is  experiencing  the  new  industry  that  well  known  as  Fourth 
Industrial  Revolution  or  Industry  4.0  in  which  mostly  all  are  affected  including 
government, public and private institutions in transforming their current framework to 
a new technology advancement at their workplace (Caruso, 2017). As such, there is a 
need  to  understand  theoretically  the  relationship  between  financial  technology  and 
economic growth as technology represent pictures and potentials in the future.  
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The  expectation  of  this  phenomenon  towards  the  productivity  and  the  economic 
 growth of most countries in the world should bring a positive impact as it creates a 
 greater competition environment and improve communication skills by able to bring 
 all the society into the market.  


1.2  Overview of Fintech in the economy 
 1.2.1  Definition of Fintech 


Fintech  or  financial  technology  is  a  mix  of  two  words  between  financial  and 
technology and can be literally defined as the usage of technology to convey financial 
responses  in  the  financial  segment  (Arner,  Barberis,  and  Buckley,  2016).  However, 
according to Dorfleitner et al. (2017) ,they argue that Fintech has no general meaning 
with regard to its wider scope and the definition of Fintech comes out by the methods 
for a general portrayal of the attributes of Fintech and a specification of an individual 
fragments that make up an existence of Fintech market in the financial segment . 
Most of Fintech based companies share in common to define  Fintech  as a marriage 
between  financial  and  technology,  however,  there  would  be  a  certain  number  of 
argument that define it in a different way from its general meaning (Dorfleitner et al, 
2017). Fintech not only specific to be defined in the financial area in which technology 
is attached together with financial services, but it is also applicable in the industry as 
well. According to Philippon et al. (2016), Fintech provide development in the industry 
in  term  of  improving  the  business  cycle  in  order  to  create  more  extensive  way  of 
channellings goods and services, create new passages to business enterprise, enhance 
an access to financial services, yet additionally make critical protection, administrative 
and implementation of rightful law.  
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Zavolokina  et  al.  (2016)  argued  that  Fintech  is  an  exceptionally  wide  area  and  it  is 
 changing from time to time in order to cater the business demand for an innovation in 
 technology due to the fact fulfilling the social needs for more advanced method to be 
 use in their daily life. Such enhanced technology keep on extending to be on par with 
 the pertinence of innovation in giving speedier service, dependable thus reducing cost 
 related  to  financial  services.  Such  financial  services  ,  for  example,  instalments, 
 investment  and  loaning  provide  by  the  financial  institutions  are  being  modified  by 
 utilizing present day technology and imaginative plan models through digital currency, 
 peer to peer (P2P) innovation and crowd funding administration (Gulamhuseinwala, 
 Bull, and Lewis, 2015). 


Nevertheless,  Zavolokina  et  al.  (2016)  credited  this  Fintech  phenomena  to  the 
boundless  utilizing  the  word  of  Fintech  by  the  media  in  which  create  contradict 
opinions with regard to actual definition of Fintech among non-scholar and the scholar 
academic and thus  resulted to  an uncertain  equivocalness of the right  definitions  of 
Fintech.  Some  scholar  defined  Fintech  not  only  to  be  specific  on  the  interlink  age 
between  financial  and  technology  but  rather  than  defined  based  on  their  area  of 
research. Lee and Kim (2015) described Fintech industry in Korea and focused on the 
subject  of  crowd  funding  as  their  main  subject  in  area  of  the  research.  Meanwhile 
Arner et al. (2015) define the development of Fintech is divided into three different 
timelines  which  denoted  as  Fintech  1.0  (1866-1987),  Fintech  2.0  (1988-2008)  and 
Fintech 3.0 (2009-present) and each timeline experienced different challenges in term 
of  its  regulating  standpoint.  Chuen  and  Teo  (2015)  in  their  study  established  five 
principles better known as LASIC principles in which the Fintech companies can adopt 
in their business model that can contribute to the success in the business plan. LASIC 
stands for low margin, asset light, scalable, innovative and compliance easy in which 
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this principles adopted by the successful firms such as Alibaba and M-Pesa in order to 
 survived in this new kind of industry.   


The study by Zavolokina et al. (2016) in which they perform an analysis on 38 different 
 definitions  on  Fintech  from  all  over  sources  that  cover  from  academic  and  non-
 academic publications. From the findings, the authors conclude that Fintech is make 
 up of three different measurements that consist of input, systems and final product that 
 is output. The component of input is consist of innovation, cash flow and association. 


The component of input then will use the system in order to transform it to become an 
 output.  The system consist of component such as change, interruption, connected IT 
 to finance and rivalry conception. An improvement in the system therefore will deliver 
 a new procedures, new items, or new plans of action to be adopt in one organization.  


Based on findings from numerous researchers, therefore can conclude that Fintech is 
a mix of innovation and imaginative plans of action in which bring either negative or 
positive impact towards the financial services or products when it is being implement 
into the established framework. Hereby the term ‘Fintech’ used throughout this paper 
as a short form for financial technology in order to make it standardized based on all 
previous studies. Mobile cellular subscriptions represent as an indicator for Fintech in 
which it will be discuss later on the next chapter. 
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1.2.2  Background of Fintech in the economy 


One  of  telecommunications  infrastructure  mainly  mobile  phone  technology  has  a 
 potential  in  stimulating  both  national  and  economic  development  due  to  its  rapid 
 growth in penetrated the market in developing countries (Rashid and Elder, 2009). The 
 Fintech itself referring to the several of ICT technology that readily available on the 
 industry used by either the household, government, public sector etc.  


The economic policy makers and financial practitioners mainly would give courtesy 
 to this relationship, as the emergence of technology would significantly affect to the 
 economy as a technology and economy work closely together in this modern world.  


Mobile technology has experienced rapid growth from invented only for the purpose 
 of  placing  and  receiving  calls  through  a  radio  frequency  connection,  and  now  have 
 successfully widened the new tools inside mobile phone technology such as camera, 
 social  media,  mobile  banking,  mobile  application,  artificial  intelligence  and  so  on. 


Numerous studies shown that there is an increase of mobile phone usage among the 
populations.    The  number  of  Fintech  subscriptions  across  worldwide  significantly 
grew  to  around  6.8  billion  from  1  billion  with  the  world  penetration  rate  at  96%, 
meanwhile in developed countries at 128% and 89% in developing countries for the 
period of 2000-2013.  
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 Figure 1.1  


The number of Fintech subscriptions and total population in 2015 
 Source: World Bank Data 


Figure 1.1 shows a comparison of Fintech subscriptions and total population in 2015. 


China,  United  States  of  America,  Germany,  Italy  and  Japan  showed  the  number  of 
 Fintech subscriptions outnumber the total population of those countries. This indicated 
 that the possibility of a person to owns more than one device. Based on data obtained, 
 there are more Fintech devices in the world as compared to the world’s population. 


Electronic devices such as tablets, mobile phone and regular phone are growing five 
 times faster than the population grows at a rate of 1.2 percent annually for two people 
 per second. Fintech has growing rapidly more than ever of other technology instrument 
 which created by human being.  
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 Figure 1.2  


The number of Fintech subscriptions and total population in 1988 
 Source: World Bank 


Based on Figure 1.2, it shows the Fintech subscriptions and total population in 1988 
 of selected countries. It shown that United States of America ever since 1988 has been 
 pioneer in mobile technology as its number of subscriptions outnumber the country’s 
 total population. The rapid growth of US economy during the 1990s become the main 
 subject  discussed  among  the  researchers  as  they  concluded  that  information  and 
 communication  technology  contributed  to  the  growth  in  the  productivity  of  US 
 economy.  As  the  investment  in  information  and  communication  technology  roared, 
 this resulted to an increase in labor productivity in the US economy (Ark, Inklaar and 
 McGuckin, 2003).  


For the past  previous  years, information  technology serves  as  one important tool in 
 determining the economic growth and development worldwide. The significant role of 
 information technology is determined through its roles in connecting people, enhance 
 market  conditions  by  promote  spreading  of  knowledge  and  technology  across 
 worldwide and serve as tools which increase the production process. The world has 
 nearly  turned  into  technology  village  and  the  truth  is  winding  up  increasingly 
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noticeable in regular day-to-day existence by the utilization of progress and creative 
 telecommunication  technology.  Presently,  the  economic  activities  are  substantially 
 more reliant on the utilization of technological advancement that enhance the activity 
 to produce goods or providing services, as utilization of such technology is vital for 
 any economic activity. Today, Fintech industry has grown significantly and considered 
 as  the  most  wildest  growing  sector,  with  total  investment  in  global  Fintech 
 approximately reached $US19 billion in 2015 as compared to only $US100 million in 
 2008 (Pollari, 2016).  


The fast rise of Fintech epitomizes the change of business by digital implies, which 
 bring  significant  ramifications  for  buyers,  organizations  and  government.  Besides, 
 Fintech  have  been  encouraged  by  the  top  management  of  business  and  government 
 that focusing on the significance of advancement to development, and opportunities 
 and threats gave by digital interruption and new plans of actions.  


The  development  of  Fintech  are  influencing  all  segments  of  the  financial  services 
industry,  which  include  banking  sector,  insurance,  capital  markets,  wealth 
management, real estate, payments and also affected industry stages, frameworks and 
foundation  of  the  financial  services  industry.  Fintech  that  is  the  combination  of 
financial  services  and  technology  is  not  a  new  phenomenon.    The  utilization  of 
information technology in the financial services has been available for a long time and 
has normally centered on industry advancement around upgrading the productivity of 
technology  infrastructure  and  enhancing  frameworks  soundness,  flexibility  and 
security. 
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 Figure 1.3  


Annual  global  fintech  financing  of  Venture  Capital  backed  Fintech  Companies  vs  Overall 
 Fintech Investment for period 2011-2015 


Source: CB Insights 


Based  on  Figure  1.3,  it  shown  that  there  is  significant  increase  of  venture  capital-
 backed Fintech companies for period of 2011-2015. Fintech is experiencing a rapid 
 growth across worldwide. In 2015, total investment in global Fintech approximately 
 reached $US19 billion as compared to only $US100 million in 2008 and VC-backed 
 Fintech companies grow significantly in 2015 for about 106 percent as compared to 
 2014.  


Based on regional viewpoint, Asian shows significant increase in Fintech investment 
by $US4.5 billion in 2015 which is higher than the previous four years combined. In 
third quarter of 2015, it shows a significant rise of the corporate involvement in Fintech 
investment, by 47 percent. Europe, on the other hand, show a decrease of the corporate 
involvement in Fintech investment by 15 percent as compared in four of the past five 
quarters (Pollari, 2016).  
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The  main  developments  of  digital  finance  mostly  in  the  area  of  loaning,  payment 
 frameworks,  insurance  and  financial  advisor.  Europe  are  still  behind  in  Fintech 
 industry  in  term  of  its  growth  and  level  of  implementation  as  compared  to  US  and 
 China  market  which  only  UK  that  shows  positive  development  in  Fintech  (Vives, 
 2017). 


Arner et al. (2015) stated that the relationship between financial and technology has 
 been existed for so long. Global financial turmoil in 2008 was a turning point to the 
 emergence  of  Fintech  industry  as  much  type  of  businesses  has  venture  into  such 
 technological  in  delivering  and  creating  products  and  services.  Fintech  is  emerge 
 resulted from financial turmoil in the West, meanwhile in Asia and African countries 
 it considered as instrument for enhancing the economic development.  


Mobile technology for example are used as a method for setting up business, enhancing 
 commercial  and  banking  exercises,  establish  rapport  relationship  with  a  more 
 extensive base partner and customer base, in this way enhancing their socio-economic 
 prosperity.  This  kind  of  mobile  technology  is  useful  especially  during  a  time  of 
 economic recession and rising joblessness within worldwide (Hyde-clarke, 2013).  


Besides of an advancement in technology and easily accessible to the mobile phone, 
 availability  of  labor  force  help  to  contribute  to  the  emergence  of  Fintech  industry 
 (Haddad & Hornuf, 2016a). Nevertheless, when the financial system in one country is 
 stable, the tendency to setup the Fintech company is lower which suggested that the 
 rising of Fintech is due to fill up a deficiency in an existing financial product (Haddad 


& Hornuf, 2016b).  


Mobile  technology  through  an  access  to  the  Internet  are  expect  to  tackle  against 
economic turmoil, as the positive impact it brings to the market. The beneficial use of 
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mobile  technology  such  as  enhance  the  efficiency  of  disseminating  information, 
 encouraging  technological  advancement,  creating  up  network,  development  of  new 
 business and extending capital, refining the labor market, reinforcing competition in 
 the market and support the firms to be profitable in developing market (Chu, 2013). In 
 addition, mobile technology is able to assist on access to information  and minimize 
 search  costs  among  the  markets.  The  firm  who  use  the  Internet  as  an  instrument  to 
 communicate,  are  able  to  improve  communication  skills  among  the  employees  at  a 
 lower  cost  and  thus  are  able  to  reduce  internal  problem  that  might  be  arise  from 
 miscommunication and as well as external problem by minimizing production cost and 
 improve productivity, thus be able to generate to economic growth (Harris, 1998). 


1.3  Background of study 


The relationship between technology and economic growth has become an issue in the 
 macroeconomic field due to emergence of Fintech industry recently. The relationship 
 between  these  two  variables  remains  debateable  in  theory  and  empirical  findings. 


About two things need to be identify. The first is the nature of the relationship between 
 the  two,  either  one  exists.  The  second  is  the  relationship  of  Fintech  with  other 
 macroeconomic  variables.  While  numerous  researchers  and  academicians  have 
 performed the analysis on the theme, the results obtained provide mixed results with 
 some  studies  suggesting  a  positive  relationship  and  others  suggest  a  negative  or 
 uncategorized relationship.  


According to Schumpeter (1911), development is characterised as when new products 
are presented which are not accessible for customers previously and in order to deliver 
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these new products, new scientific techniques for manufacturing need to presented.  In 
 addition, new market is established that resulted from creation of new products.  


The  supply  of  raw  material  to  the  production  likewise  wind  up  aggressive  so  that 
 recently  established  industry  have  a  chance  to  conquer  the  industry  or  breaking  the 
 reputable monopoly in the industry.  The theory of economy development explained 
 the philosophy of entrepreneurs that carry out the role to venture into new creation of 
 production. An entrepreneur play a key role in economic development that determined 
 how  the  capital  significantly  or  insignificantly  growing  which  associated  with  such 
 technological  change. Entrepreneurs significantly  influence in  the economic growth 
 that  measured  through  technological  progress,  innovation  and  supply  of  labor. 


Economic  development  is  accessed  in  the  qualitative  form  that  benefit  from  the 
 changes in economy and society meanwhile economic growth referring to an increase 
 in national income per capita resulted from rise in production of goods and services in 
 the country, which is in quantitative form that influence by a few factor inputs.  


Hence, economic growth and technology both measured in quantitative form but their 
 linkage  is  essential  that  it  become  the  focal  point  in  this  study.  The  demand  for 
 innovation or technological put the pressure on telecommunication technology as to 
 keep abreast for such changes. These necessitate for more research and development 
 to  conduct  which  mostly  involved  banks,  and  financial  institutions  that  locate  their 
 investment  for  such  particular  expenditure,  as  they  need  such  development  in 
 technology to facilitate new services in their institutions.  


According to theory of economic growth, four factors determined the economic growth 
 consist  of  labor,  physical  capital,  technological  progress  and  human  capital. 


Technological  changes  referring  to  any  inventions  that  resulted  to  a  change  in  the 
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production function by either altering the linkage between inputs and output or creating 
 a  new  product.  Technological  changes  resulted  to  an  increase  in  per  capita  of 
 individual  hence  stimulated  savings  and  investments  that  causes  an  increase  to  real 
 GDP of the country. If the technology changes become constant, the growth process 
 will stop.  


Schumpeter  (1911)  is  well-known  economist  that  highlight  the  importance  of 
 technological  development  to  boost  the  economic  growth.  According  to  Çalışkan 
 (2015) , Schumpeter extended the technological changes not only to be specific on the 
 use of new technology but also involved on the production of new goods, creation of 
 new  markets,  building  new  market  administrations  and  locating  an  alternative  for 
 current raw materials. In other words, technological changes is a need to paired with 
 skilled labor to run advanced technology which is necessary to enhance productivity 
 and the economic growth.  


The main concern of the paper is to examine the relationship between the economic 
 growth and Fintech, which represent technological change as a factor that contribute 
 to the economic growth, in accordance to the theory of economic growth. Presently, 
 mobile cellular subscriptions outnumbered the total population in the world. Hence, 
 this motivated me to conduct a study in this topic as mobile phone had a bigger impact 
 on the living standard of the mid-twentieth century. It becomes a need to escalate the 
 productivity  impact  of  Fintech  on  the  economic  growth,  thus  this study  use  data  of 
 nineteen selected countries to address the emerging of Fintech trends since late 1980s 
 up to twenty-first century.  


This topic is not new as numerous studies have been conducted previously which to 
explore  the  relationship  between  these  two.  However,  numerous  studies  employed 
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different  proxies  to  represent  technological  change  such  as  mobile  cellular 
 subscriptions, fixed telephones, broadband, Internet usage etc (Ghosh, 2016b; Gruber 
 and Koutroumpis, 2011; Qu et al, 2017; Sridhar and Sridhar, 2007; Torero et al., 2002). 


However, this  study only  use one proxy to  represent  Fintech that is  mobile cellular 
subscriptions.  The  motivation  for  doing  such  thing  is  to  determine  its  individual 
contribution towards the economic growth and place the framework for considerate it 
virtual  significance.  Thus,  this  can  help  to  add  in  policy  decisions  with  regard  to 
development of Fintech in one country.  



(31)15 
 1.4  Problem Statement 


Technology considered as an important basis in the economic growth and varieties of 
 technological  changes  have  been  responsible  to  accelerate  the  economic  growth  of 
 developed  countries.  Economists  have  established  a  growth  theory  concerning  the 
 relationship  between  technology  development  and  the  economic  growth  for  a  long 
 time ago. While Solow (1957) discovered an exogenous technical progress is a source 
 of  economic  growth,  meanwhile  Romer  (1990)  finds  that  the  source  of  economic 
 growth  is  generated  from  human  capital  which  served  as  a  crucial  source  in 
 technological  advancement.  Nevertheless,  the  development  from  Internet  to  a 
 considerably quicker service obtained in broadband, the presentation of smart phones 
 and gadgets has surprised the world. The technology advanced will keep on driving 
 forward everywhere, and additionally inside the financial industry technology is on the 
 ascent and clearing through the business like a storm. There is almost certainly that 
 conventional  financial  technology  have  been  experiencing  a  tremendous  change  all 
 through the most recent decade. In this way, individuals frequently begin discussing 
 new sorts of financial technology or better known as Fintech.  


Fintech is presently a creative and rising field, which draws in consideration from the 
 crowd  also  as  up-developing  investments.  Eventually  one  would  expect  increasing 
 comes back from the rapid adoption of the technology. Since 1980s, intense research 
 have been done which to investigate the relationship  of mobile telecommunications 
 and the economic growth (Hardy, 1980;  Sridhar and Sridhar, 2007; Torero et al., 2002; 


Waverman et al., 2005). While empirical results from this body of literature strongly 
support the relevance of mobile technology for the economic growth, evidence from 
macroeconomic  analysis  regularly  indicates  exceptionally  constrained  effect  on 
productivity.  
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Pilat  (2004)  argue  that  gross  domestic  product  that  measured  the  economic  growth 
 have  greater  impact  than  information  and  communication  technology.  Thus,  it  is 
 difficult to estimate the individual impact that technology had on the economy growth 
 as compared to other drivers that contributed to the economic growth. Nevertheless, 
 Gruber  and  Koutroumpis  (2011)  stated  the  logicality  of  the  technology  as  far  as 
 changing  the  way  economic  activity  is  composed  recommends  that  mobile 
 telecommunications  has  highlights  of  what  is  mentioned  to  be  a  general  useful 
 technology. 


The  worldwide  rise  of  mobile  telecommunication  usage  for  the  most  recent  decade 
outlined the effect of new technologies and the size of changes that they generate. The 
greater use of mobile telecommunication throughout the economy are able to enhance 
overall productivity by means reducing transaction costs, reassuring rapid revolution 
and  stimulating  more  healthy  competition  (Qu  et  al.,  2017).  When  investment  in 
telecommunication technology is improved, this resulted to low transaction cost and 
simultaneously  increases  output  for  the  firms  in  the  various  sector  of  the  economy 
(Röller and  Waverman, 2001).  Mobile network technology  give the structure to  the 
delivery of various services running from telephony and its variations such as video 
telephones  and  video  conferencing  to  high-speed  access  to  Internet  and  variety 
technology services such as SMS, mobile banking, online games, streaming video and 
so  on.  This  technology  enhances  the  capacities  of  the  labor  force  and  improve  the 
communication between firms (Gruber and Koutroumpis, 2011). Nevertheless, despite 
of  positive  impact  of  mobile  communication  bring  to  the  economy  and  other 
macroeconomic variables, such technology advancement may affect adversely to the 
industry.  
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Karabarbounis and Neiman (2014) argue that the worldwide share of wealth going to 
 labor diminished between the period 1975 and 2002, which out of 42 from 52 countries 
 include emerging countries used in the study, in spite of increments in business profit 
 and corporate investment funds. They recommend the reduction of labor market due 
 to  technological  advancements  that  bringing  down  the  cost  for  machinery  and 
 equipment as compared to labor cost, which motivated the business to change from 
 human labor to capital.  


Therefore, the aim of the study is to disentangle the two possible relationship, that is 
 the  relationship  of  Fintech  and  the  economic  growth  and  the  relationship  between 
 Fintech with other macroeconomic variables.  


1.5  Objectives of the study  


a)  To investigate the relationship between Fintech and the economic growth. 


b)  To analyse causal relationship among Fintech and macroeconomic variables. 


1.6  Research questions 


This  paper  re-investigates  the nature of impact  of Fintech on the economic  growth, 
 particularly on the following questions:  


a)  Is  there  any  relationship  between  Fintech  and  the  economic  growth  for 
 countries selected? 


b)   What is the relationship among Fintech and macroeconomic variables? 
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1.7  Scope of the study/ Significance of the study 


The  study  of  impact  of  Fintech  on  the  economic  growth  become  one  of  the  most 
 important fields in economy due to rising of technology usage among the population 
 across  the  world.  This  research  focus  on  determining  impact  of  Fintech  on  the 
 economic  growth  for  selected  countries  over  the  period  of  1988-2015.  The  model 
 specification  used  in  this  study  would  base  on  general  production  function,  which 
 output is a function of capital, population, technology. Then, the model is expand by 
 adding other variables such as energy use and research and development expenditure 
 (R&D) in order to investigate impact of Fintech on the economic growth.  


The investigation conducted on Fintech and the economic growth helps a country to 
plan  a corrective action for  the further development  in  this sector with  regard to  its 
relationship in driven the growth of the economy. The government plays an important 
role in making the policy, as it need to prioritize the sector that can contribute to the 
development  in  the  market.  All  countries  should  focus  on  enhancing  the  economic 
growth from the financial perspective by creating new instruments to the market that 
aims to bring all people inside society regardless poor or rich. Technology connected 
people  and  with  the  combination  of  financial  and  technology,  this  create  an 
opportunity for all to get involved in the economy. It would be the government’s role 
to  facilitate  such  a  broader  access  as  for  any  expansion  in  the  financial  technology 
could be access by households, the firms, and the industry across worldwide.  
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 1.8  Limitation of the study 


There are several limitations faced while conducting this research. The first limitation 
 facing is the availability of data at the country level. The purpose of conducting this 
 research at first to investigate impact of Fintech on the economy growth that involved 
 many countries. However, due to insufficient data especially among developing and 
 ASEAN countries, thus this study randomly selected nineteen countries covering both 
 developed and developing countries.  


Second limitation faced is at the first place it planned to conduct research within the 
 period  from  1990  to  2016,  as  based  on  numerous  studies  stated  that  technology 
 changes remarkably locate it place on determining the growth at late 1990s. However, 
 due to some variables used in this study which data not available in 2016, thus decided 
 to use the period from 1988 to 2015.  


Third, the study involves country such as China which known with largely population 
 that may affect the economic growth inversely as rise in GDP per capita resulted from 
 a  decline  in  fertility  numbers  (Lozeau,  2007).  Thus,  the  result  for  variable  such  as 


‘population’ used in this study would be restricted to the countries used and in order 
to get more promising result for next study should include more countries in the sample 
size.  
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 1.9  Organization of the study 


This  paper  organized  into  five  chapters.  It  is  arrange  accordingly  as  followed.  The 
 chapter one deals with an introduction, overview of Fintech in the world; definition of 
 Fintech,  background of  Fintech in  the world, background of  the study, the  problem 
 statement, research questions, the objectives of the study, scope/significance of study, 
 limitation  of  the  study  and  concluding  remarks.  The  purpose  of  the  study  is  to 
 investigate impact of Fintech on the economic growth. 


Chapter two consists of literature review that divided into; theoretical studies and the 
 previous empirical works.  


Meanwhile,  chapter  three  comprises  of  model  specification,  estimation  methods, 
 hypothesis of the study, the source of data and variables. The model analysis construct 
 based on general production function and estimated by using the panel data, and data 
 are collected from trusted sources such World Bank and OECD databank.  


The findings and results of analysis discussed in chapter four. The results obtained is 
 consistent  with  the  previous  empirical  studies  conducted,  which  indicated  that 
 technology is a one of tool that driven the growth of the economy.  


Chapter  five  presents  the  conclusion  of  overall  study  and  policy  implication  of  the 
study.  
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 1.10  Concluding remarks 


In this paper, the study investigated the impact of financial technology which proxy 
 by mobile cellular subscriptions in influencing the economic performance of a country. 


In particular, the study put together a significant database covering nineteen countries 
 over  a  28-year  period  from  1988  to  2015.  The  empirical  method  performed  in  this 
 study allowed for the simultaneous determination of Fintech on the GDP per capita in 
 nineteen  selected  countries  namely  Australia,  Belgium,  Canada,  China,  Denmark, 
 Finland,  France,  Germany,  Iceland,  Italy,  Japan,  South  Korea,  Norway,  Singapore, 
 Spain, Switzerland, South Africa, United Kingdom and United States of America. The 
 panel data are utilised to investigate within the period of 1988-2015.  


Based  on  discussion  presented  in  this  chapter,  hereby  the  study  decided  to  use 
aggregate  production  function  which  output  is  a  function  of  labor,  capital,  human 
capital  and  technology  advancement.  The  dependent  variable  is  measured  through 
GDP per capita that serves as an indicator for the economic growth. Meanwhile, the 
independent variables consist of total population, gross fixed capital formation, R&D 
expenditure, mobile cellular subscriptions and relevance of energy consumption to the 
economic  growth  is  added  into  the  equation  model.  In  order  to  investigate  the 
relevance  of  Fintech  on  the  economic  growth,  a  few  of  econometric  analyses  are 
performed  in  this  study  which  to  empirically  examined  the  relevancies  of  Fintech 
towards  generating  the  growth.  The  result  obtained  later  on  will  discuss  on  chapter 
four and policy implications from the government to establish appropriate policy in 
promoting development of Fintech across worldwide.  
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CHAPTER 2 
 LITERATURE REVIEWS 


2.1 Introduction


This chapter provides the foundation of developing framework for the examining the 
 impact of financial technology on the economic growth. This chapter is organize into 
 four parts:  


2.2 Theoretical review  
 2.3 Previous empirical works 
 2.4 Summary of Literature review 
 2.5 Concluding remarks 


2.2 Theoretical review  


Thereotical studies investigated the factors contributed to the economic growth are the 
most  popular  fields  in  economics.  Technology  revolution  are  considered  as  an 
important factor for growth and labor productivity as measured by the economists sixty 
years ago (Kendrick, 1956 ;  Solow, 1957 ; Abramovitz, 1986). There are a variety of 
models that can be use to analysed the impact of technology change on the growth,one 
of it known as endogenous growth model. According to Romer (1990) which indicated 
technological change that influence the growth arised from an intention of individual 
that  seek  the  investment  that  can  maximizing  the  profit.    The  aggregate  production 
model regressed follow Solow (1957) with technological change as the change provide 
an  opportunity  for  sustained  capital  accumulation  which  resulted  to  an  increase  in 
output per hour (Romer, 1990) .  
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Numerous  studies  have  been  performed  to  answer  the  puzzle  of  the  appropriate 
 determinants of growths (Mankiw et al., 1992 ; Barro and Sala-i-Martin, 2003) . The 
 most undoubted proof about the technological advancement serves as a tools to growth 
 started when in  the late 1990s  shows the connection of information  and technology 
 penetration  to  accelerate  fast  growth  in  US  economy  and  down  the  inflation  rate 
 (Gordon, 2002).  


2.2.1 Neoclassical Growth Theory  


According  to  neoclassical  growth  theory  which  is  developed  by Solow  (1957), 
 technological  change  was  introducted  as  an  exogenous  variable  in  the  model.  The 
 theory divided output into two categories; the first is growth of factor inputs such as 
 land, labor and capital and second is growth in ouput resulted from a growth in factor 
 inputs. Hence, the economic growth which measured by annual growth rate of GDP 
 per  person  is  derived  from  investment  and  savings  (Gordon,  2009).  According  to 
 Solow’s model, the production function is in form below: 


Y = Af (K, L)       (3.1)


      


Output (Y) is real GDP which dependent on input; capital (K) and labor (L) and 
 autonomous growth factor (A) which is needed for a sustain increase in output.  In 
 order to obtain capital labor ratio or GDP per person, the production function divided 
 by labor input (L). 


𝑌 / L = (𝐾/L)       (3.2)       



(40)24 


According to this function, it highlighted an important sources of growth are the ratio 
 of capital to labor input (K/L) and autonomous growth factor (A). In Solow’s model, 
 there is exogenous technological changes that will increase firm’s productivity over 
 time. Based on the original production function (3.3), it can be modified into (3.4) 


Y = F (K, L)      (3.3)


      


Y = F (K, L* E)         (3.4)


      


E is efficiency or skill of labor while L*E is refer to the quality of number of workers. 


L is a proxy for the number of workers in a labor market meanwhile L*E measures 
 both  of  the  number  of  workers  and  technology  progress  in  which  the  worker  are 
 prepared. 


In  Solow’s  model,  technological  change  can  be  divided  into  two  types.  The 
 assumptions  that  when  the  technological  change  absorb  into  the  labor  market,  it 
 enhance  an  efficiency  of  each  worker  and  such  technology  change  the  production 
 function  from  based  on  per  person  output  to  per  person  capital.  The  first  type  of 
 Solow’s model that is labor-augmenting technological change.  


Education level pairs with the changes in technology resulted to labor become more 
effective in doing job which considered as effective labor input, which should become 
a concern instead of prioritize the number of workers. The second type of technological 
change is neutral technological change.  
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The combination of both labor and diminishing returns to a capital input resulted from 
 a  technological  change  is  more  realistic  in  driving  the  economy  steadily.  This  is 
 denoted  by  autonomous  growth  factor  (A)  appeared  in  equation  (3.1)  and  (3.2).  As 
 long as to keep this factor grow from time to time which from the level of education, 
 innovation and technical change. 


In Solow’s model, the economic growth will be depending on the increase in capital 
 and labor inputs. Thus, the exogeneity of technological change would be a deficiency 
 in a Solow’s model. 


As  resulted  from  the  limitation  of  neoclassical  growth  theory,  the  new  theory  or 
endogenous growth theory is introduced as to explain the importance of technological 
change to drive economic growth that exceeded the labor force growth. Technological 
change  is  an  importance  to  the  economic  growth  that  is  not  only  come  from  the 
capability  to  invent  new  products  or  techniques,  but  also  in  term  of  continual 
improvements  in  current  products,  machinery,  equipment  and  intermediate  goods  
(Hess, 1997). The production function subsequently shift up and lead to an increase in 
saving per worker. 
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 2.2.2 Endogenous Growth Theory 


Neoclassical growth theory highlighted that technological change bring to sustainable 
 growth  but  there  is  no  assumptions  where  such  technological  change  derives  from. 


Basically, Solow model is about the technological advancement, but it shortcoming in 
 term of clarifying how such changes occur. Ever since that numerous studies have been 
 conducted with the purpose to explore how the technological change occur in detail. 


  


Romer (1990) introduced endogenous growth theory as a criticism to Solow’s model 
 assumption of exogenous technological change which stated that technological change 
 resulted from market activity consequence from incentives to boost economy than to 
 accept the technological change happen exogenously without know from root cause. 


The  new  growth  theory  provided  based  on  three  premises.  The  first  is  that 
 technological change represent an improvement in the directions due to mixing of all 
 raw materials that lead to such a growth in the economy. The model follow exactly in 
 Solow’s  model  with  technological  change.  Such  technological  change  give  an 
 opportunity for continuous capital accumulation and together with change and capital 
 will lead to a rise in output per hour functioned.  


The  second  premise  is  about  technological  change  is  caused  by  an  intention  of  the 
person or society in maximizing the profit. It is motivated from the incentives provided 
by the markets, such as investment in R&D . Third premise is that technology served 
as directions  for mixing raw materials which different from economic goods due to 
possibility  incurring  a  fixed  costs  from  developing  new  technology.  When  the 
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technology is readily to use, no further cost is accosiated for the next used. Hence, the 
 production function under endogenous growth theory is below: 


Å =  𝛿HA A          (3.5)


       
 A represent the existing knowledge which is available to be accessed by everyone and 
 useful in the production of further knowledge Å with the aid of human capital HA who 
 been employed from knowledge or R&D industry.  


Production function for output established as below.


Y = (HYA
)ᵆ(
LA)ᵝ (
K) ¹ˉ ᵆ ˉᵝ  
                 (3.6)      
 Y represent as output, K as a capital, L represent as labor and HY  represent the human 

capital used to produce goods or providing services. This endogenous growth model 
 is  able  to  produce  a  good  quality  products  when  it  is  been  adopt  in  the  production 
 technique  especially  in  manufacturing  industry.  Nevertheless,  this  model  unable  to 
 applied without educated or skillness of human capital. 


2.3   Previous empirical works 


2.3.1 The relationship between Fintech and economic growth 


Academicians  united  Hardy  (1980)  was  the  pioneer  in  established  the  study  on  the 
impact of mobile telephony towards the economic growth by adopted cross-sectional 
time series data for 60 countries from the period 1960-1973. The author use variables 
such  as  GDP  per  capita,  telephones  per  capita,  the  number  of  radio  and  energy 
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consumption  as  indicators  for  economic  development.  They  applied  path  study  and 
 cross-lagged  correlation  techniques  that  discovered  telephone  does  contribute  and 
 significance towards GDP  growth  that provide bidirectional  relationship  meanwhile 
 the  result  discovered  that  the  radio  insignificantly  affect  the  economic  growth.  In 
 addition,  the  result  was  insignificant  for  both  mobile  telephony  and  radio  when  a 
 separate test for developing and developed countries performed to measure impact of 
 mobile telephony and radio on economic growth, which author concluded due to the 
 smaller number of size and the variables are not sufficient to perform the effects.  


Cronin et al. (1991) conducted on the study by utilizing time series data of US data 
 covering  31  years  for  the  period  1958-1988  to  identify  the  causality  relationship 
 between  telecommunication  infrastructure  and  the  economic  growth.  Data  used 
 including Gross National Product (GNP), Gross Domestic Product (GDP) and income 
 per capita together with a few of proxy for telecommunication infrastructure including 
 telecommunications  investment  per  capita  and  fixed-telephone  subscriptions  per 
 capita  which  to  test  two  established  causal  hypotheses.  Two  causal  hypotheses  are 
 established;  (i)  the  US  economy  activity  at  any  point  in  time  served  as  a  reliable 
 predictor ‘causal’ to the amount of US investments in telecommunication at a later 
 point in time; (ii) the amount of US investments in telecommunication at any point in 
 time served as a reliable predictor ‘causal’ to the US economy activity at a later point 
 in  time.  The  analysis  conducted  through  Granger  causality  test,  Sims  and  modified 
 Sims  test  discovered  that  both  null  hypothesis  is  rejected  as  there  is  bidirectional 
 relationship exist between telecommunication infrastructure and the economic growth. 


The  investment  in  telecommunication  improves  the  economic  growth  and  activity 
while a stable economic growth fuel the demand for telecommunication infrastructure.
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Meanwhile,  Norton  (1992)  conducted  the  study  to  observe  the  effects  of 
 telecommunication  infrastructure  on  the  growth  rates  across  47  countries  from  the 
 period of 1957-1977. The author uses a number of macroeconomic variables and two 
 proxies  to  represent  of  telecommunication  infrastructure.  The  macroeconomic 
 variables  such  as  real  gross  domestic  product,  population,  inflation,  export, 
 government  consumption  and  investment  meanwhile  the  number  of  telephone 
 subscriptions in 1957 and the number of telephone subscriptions throughout the period 
 of study represent proxies for telecommunication infrastructure. The study found that 
 both  proxies  for  telecommunication  infrastructure  has  strong  relationship  with  the 
 economic growth.  


Röller  and  Waverman  (2001)  also  reached  into  the  same  conclusion  that  there  is  a 
strong  positive  relationship  between  telecommunication  infrastructure  and  the 
economic  performance,  only  when  telecommunication  infrastructure  investment  is 
present  in  this  study,  and  it  is  represent  by  network  special  effect.  They  examined 
telecommunication  infrastructure  investment  with  aggregate  productivity  by  adopt 
data covering 35 countries  from  the period  1970-1990 in  which out of 21 countries 
represent  by  OECD  countries  and  the  rest  represent  by  developing  countries  and 
concluded that telecommunication infrastructure leads to growth in  OECD countries 
as compared to developing countries. The authors discovered that in OECD countries, 
the growth in output increase by 33 percent from a fixed lines telephone. Meanwhile, 
there is an increase by 1.5 percent in the growth rate due to an increased by 10 percent 
resulted  from  both  mobile  phone  and  fixed  lines  telephone  penetration  rate.  The 
authors  added  the  benefit  to  reduce  cost  for  using  mobile  phone  to  disseminate 
information as compared to installation of fixed lines telephone that is costly. 
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Later  on,  Torero  et  al.  (2002)  have  extended  the  previous  study  by  Röller  and 
 Waverman  (2001)  to  study  cross-country  data  for  113  countries  using  twenty  year 
 period  data  to  reveal  the  effect  of  telecommunication  infrastructure  have  on    the 
 economic growth particularly for developing countries. The authors include a few of  
 proxies  for  telecommunication  infrastructure  such  as  fixed  telephone  line,  mobile 
 cellular subscriptions, internet users, personal computer per 100 people and also other 
 variables such as GDP, total labor force, capital stock, government budget and annual 
 investment in telecoms.  


The finding suggested that there is a positive connection between telecommunication 
 infrastructure  and  GDP  yet  shows  non-linear  relationship  between  these  two  things 
 particularly for the countries with an investment in telecommunication infrastructure 
 at small growth of 5-15 percent.   


Datta and Agarwal (2004) on the other hand conducted study that utilized data of 22 
 OECD  countries  in  order  to  investigate  the  long  run  relationship  between 
 telecommunication infrastructures and the economic growth for the period 1980-1992. 


The  variables  involved  panel  data  of  GDP,  population,  trade  openness,  government 
consumption  and  investment  and  telecommunication  infrastructure  is  measured  by 
fixed  mainlines  access  per  100  people.  Dynamic  fixed  effects  is  conducted  that 
modifies for omitted variables bias that appear on single equation cross-section. The 
result discovered there is statistically significant  positive relationship between fixed 
mainlines  and  growth  of  22  OECD  countries  after  controlling  other  factors  such  as 
previous  year  GDP,  population  growth,  trade  openness,  government  consumption, 
investment  and  lagged  growth.  In  addition,  the  result  shown  that  investment  in 
telecommunication  influenced  by  diminishing  return,  which  signal  the  countries  is 
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