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 ABSTRACT 


The  aim  of  this  study  is  to  explore  the  relationship  between  transport  infrastructure 
 investment and the productivity growth in Asia Pacific region. The productivity growth is 
 measured by the total factor productivity (TFP) growth and is estimated using the Malmquist 
 Productivity Index (MPI) method based on the Data Envelopment Analysis (DEA) approach. 


The overall of productivity change for Asia Pacific region which is for a period 2010 to 2016 
 shows a negative growth of -0.6%. Next, the Generalised Method-of-Moments estimators 
 are adopted to analyse the impact of transport infrastructure investment on the productivity 
 growth.  The study result revealed a negative association between transport infrastructure 
 investment on productivity growth without governance variable as a moderator. However, 
 the  result  showed  a  positive  relationship  between  transport  infrastructure  investment  and 
 productivity  growth  when  governance  is  introduced  as  the  moderator  in  the  model.  The 
 finding suggest that transport infrastructure investment needs to be accompanied by good 
 governance in order to enhance the productivity growth of countries. The role played by the 
 government  to  ensure  good  governance  practices  is  crucial  for  an  effective  capital 
 investment. 


Keywords:  Transport  investment,  total  factor  productivity,  endogenous  growth  theory, 
Malmquist Productivity Index, generalised method of moments 



(6)Impak Modal Pelaburan Infrastruktur Pengangkutan terhadap Pertumbuhan 
 Produktiviti di Negara-Negara Asia Pasifik 


ABSTRAK 


Tujuan  kajian  ini  dijalankan  adalah  untuk  meneroka  hubungan  antara  pelaburan 
 infrastruktur  pengangkutan  dan  pertumbuhan  produktiviti  di  rantau  Asia  Pasifik. 


Pertumbuhan produktiviti diukur oleh pertumbuhan Produktiviti Faktor Keseluruhan (TFP) 
 dan dianggarkan menggunakan kaedah Indeks Produktiviti Malmquist (MPI) berdasarkan 
 pendekatan Analisis Penyampulan Data. Keseluruhan pertumbuhan produktiviti bagi rantau 
 Asia  Pasifik  dari  tahun  2010  hingga  2016  menunjukkan  pertumbuhan  negatif  -0.6%. 


Seterusnya, Kaedah Momen Teritlak diadoptasi untuk menganalisis pemboleh ubah utama 
 dalam model  ini  iaitu  pelaburan infrastruktur  pengangkutan dan pembolehubah interaksi 
 antara  tadbir  urus  dan  pelaburan  pengangkutan  infrastruktur  terhadap  pertumbuhan 
 produktiviti.  Hasil  kajian  menunjukkan  hubungan  negatif  antara  pelaburan  infrastruktur 
 pengangkutan terhadap pertumbuhan produktiviti tanpa pemboleh ubah tadbir urus sebagai 
 moderator.  Namun,  keputusan  kajian  menunjukkan  hubungan  positif  antara  pelaburan 
 infrastruktur  pengangkutan  dan  pertumbuhan  produktiviti  apabila  tadbir  urus 
 diperkenalkan sebagai moderator dalam model tersebut. Hasil kajian menunjukkan bahawa 
 pelaburan infrastruktur pengangkutan  harus  disertai dengan tadbir urus yang baik untuk 
 meningkatkan  pertumbuhan  produktiviti  negara.  Peranan  yang  dimainkan  oleh  kerajaan 
 untuk memastikan amalan tadbir urus yang baik sangat penting untuk pelaburan modal yang 
 berkesan. 


Kata kunci:  Pelaburan pengangkutan infrastruktur, produktiviti faktor keseluruhan, teori 
pertumbuhan endogenous, Indeks Produktiviti Malmquist, kaedah momen teritlak 
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 CHAPTER 1  


INTRODUCTION 


1.1  Introduction 


Transport infrastructure investment  plays a catalytic role on regional development 
 particularly  in  developing  countries.  Insufficient  transport  infrastructure  is  indeed  a 
 constraint  for  development  (Nistor  &  Popa,  2014).  This  is  generally  because  the 
 transportation sector is a supporting factor of economic activity and easing the process of 
 circulation of goods in domestic and international trade.  


The transportation sector alone is an enormous economic activity with the inclusion 
of  transport  vehicles  manufacturing,  transportation  services  supply  and  the  building  of 
infrastructure. In fact, transport infrastructure investment plays a vital role in the economy 
and  is  considered  so  imperative  for  economic  development  and  productivity  growth  of 
country that in year 2019, in annual Budget 2020 speech, the Malaysian Prime Minister has 
announced  an  allocation  of  RM  12.2  billion  for  transport  infrastructure  such  as  roads, 
bridges,  ports,  airports  and  railways.  The  transportation  sector  has  received  the  largest 
amount for development sector which recorded 21.8% out of RM 56 billion of allocation 
(Ministry of Finance Malaysia, 2019). Meanwhile, Indonesia is aiming to spend amounting 
up to USD 247.2 billion on transport related investment for the period between 2020 to 2024 
which is about 60% of the budget infrastructure investment in order to encourage economic 
growth  as  stated  by  Indonesia  Minister  of  National  Development  Planning,  Suharso 
Monoarfa. Suharso Monoarfa also believes that the only way for Indonesia to achieve better 
economic growth is through connectivity (Suhartono & Salna, 2019). 



(14)Based on the endogenous growth theory, transport is able to improve productivity 
 through mobility in order to transfer factor of productions mainly labours to places in which 
 they  may  be  employed  most  productively.  For  example,  the  jobs  that  are  offered  in  a 
 particular area are not accordant to the skills of labour in the area. Thus, with the availability 
 of transport infrastructure, these labours are able to commute to the working area that suits 
 their skills with a shorter travelling time, more reliable arrival time and safer journey. This 
 situation  proved  that  productivity  is  corresponding  with  the  efficient  utilisation  of  factor 
 inputs  through  the  availability  of  transport  infrastructure  (Monte,  Redding  &  Hansberg, 
 2018).  


The  development  of  transport  infrastructure  is  able  to  enhance  the  agglomeration 
 economies as they are able to increase connectivity within the diversity of firms, labours and 
 residents. As people are easily being accessed to economic activity with an efficient transport 
 infrastructure, this could promote productivity effects (Eberts & McMillen, 1999; Graham, 
 2007). Furthermore, the Asian Development Bank (2016) indicates that by financing public 
 infrastructure such as health, education facilities and transport system, constant productivity 
 growth could be achieved across the regions. 


An improvement in a country’s transport infrastructure is important to cut the firms’ 


input  costs.  Limao  and  Venables  (2001)  deduced  that  when  a  country’s  transport 
 infrastructure  is  improved,  the  transport  cost  is  expected  to  reduce  due  to  lower  time 
 consuming in transporting people and goods. As a result, the trade volume will also rise.   


Furthermore, transportation is a mirror image of economic activity as products need 
to be transported to markets. Kozlak (2008) indicates the changes of the manufacture volume 
is indicated by transport of goods whereas, the changes in the production volume is indicated 
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by transport of cargo. The associations between transportation and the economy are indeed 
 complicated. Transportation is a massive industry with significant direct and indirect impacts 
 towards the productivity of firms as well as economic development. In other words, transport 
 sector gives significant impact in fostering other sector’s growth development which in turn 
 increases the productivity growth of a country. 


Other than the above reasons, the need of transports is vital in achieving the status of 
 a developed country. This is due to the fact that the element of a satisfactory life, from food 
 and health to education and employment, are mostly accessible only with adequate mobility. 


However, as mentioned by the United Nations (2015), most countries in Asia Pacific such 
 as the Philippines, Bangladesh, Sri Lanka, Nepal, Mongolia, Pakistan, India, Indonesia and 
 Cambodia have insufficient transport infrastructures. Branchoux, Fang and Tateno (2018) 
 also  mentioned  that  Asia  Pacific  countries  have  invested  only  between  20%  to  50%  on 
 transport infrastructure investment from the amount that are needed to effectively improve 
 the bad condition of roads and insufficient road networks of intraregional connectivity. Other 
 than that, lack of rail and inland water freight infrastructures has caused road congestions. 


There is also limited connections by road, rail and ports to remote areas. 


This  issue of insufficient  public investment  fund including transport infrastructure 
investment happens as the government faced strict budgetary constraints especially during 
economic downturns. In order to enhance the productivity growth despite the limited budget 
of transport infrastructure investment, a good governance is needed to control the risk and 
assuring  compliance  of  projects.  Furthermore,  governance  is  needed  in  ensuring  an 
appropriate infrastructure planning and rigorous project selections are carried out. 



(16)A stream of past studies was carried out by Deng (2013); Crescenzi, Di Cataldo and 
 Roriguez-Pose  (2016);  Cigu  et  al.  (2018);  Kyriacou,  Muinelo-Gallo  and  Roca-Sagales 
 (2018) and Sun et al. (2018). However, there are mixed results on the relationship between 
 transport infrastructure investment and productivity growth. Furthermore, most of the past 
 studies have focused on the impact of transport infrastructure investment on gross domestic 
 product  rather  than  the  impact  on  productivity  growth.  This  issue  motivates  this  study  to 
 include the moderating variable of governance in the analysis of the relationship between 
 transport infrastructure investment and productivity growth. 


1.2  The Trend of Productivity Growth in Asia Pacific Countries 


Source: The Conference Board (2019) 


Figure 1.1 shows the comparison between five regions from year 2010 to 2016 which 
 consists of Asia Pacific, Africa, Europe, Middle East and America. Among the five regions, 
 America held the highest average of productivity growth for the period of seven years from 
 year 2010 to 2016 which is 0.5%. Then, followed by Middle East, Europe, Africa and Asia 
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Figure 1.1: Comparison of Productivity Among Five Regions (2010-2016) 
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Pacific which recorded 0.4%, 0.1%, -0.1% and -0.3% respectively. Figure 1.1 also highlights 
 the  negative  productivity  growth  that  occur  in  all  regions  in  year  2012  and  2015  except 
 America  region.  Later  in  year  2016,  America’s  productivity  growth  has  followed  other 
 regions in the declining rate of productivity growth which was from 0.3% productivity in 
 2015 growth to -0.1% in 2016. 


In  year  2012,  the  economic  and  productivity  performance  of  Asia  Pacific,  Africa, 
 Middle  East  and  Europe  regions  was  negatively  affected  due  to  European  Debt  Crisis. 


Meanwhile, in 2015, China has suffered from stock market turbulence. The Chinese stock 
 market continually falling although the government has ordered major stockholders to keep 
 their share for the next six months (Qing and Takada, 2015). Following this incidence of this 
 world’s second-largest economy, the currencies of majority of the world’s economies have 
 dropped. Substantially, this is because those stockholders sell off their highly risked assets. 


Besides  that,  the  Chinese  currency  market  also  faced  devaluation  during  this  time  which 
 rattle investors around the world and causes the world stock market to suffer (Allen, 2015). 


From  Figure  1.1,  it  is  clear  that  Asia  Pacific  region  experienced  the  lowest  and  negative 
average productivity growth among the five regions across the period of 2010 to 2016. The 
trend of Asia Pacific is depicted singularly in Figure 1.2 in a longer time frame. 



(18)Figure 1.2: Productivity Growth in Asia Pacific Countries (2000-2016) 
        Source: The Conference Board (2017) 


Figure 1.2 portrays  the trend of  productivity  growth from  year 2000 to  2016. The 
 country  includes  Bangladesh,  Cambodia,  Philippine,  Sri  Lanka,  Azerbaijan,  China, 
 Malaysia, Thailand, Australia, South Korea and Singapore. The overall trendline has shown 
 a  declining  trend.  In  year  2001,  Asia  Pacific  was  affected  by  a  dot-com  bubble  financial 
 crisis  and  leads  to  dwindle  of  productivity  growth  to  -0.6  which  drop  as  much  as  2.2% 


compared to 2000 which is 0.5 (Rodrigo, 2012). 


Asia Pacific had  a fast  recovery that in  2002 the  productivity  growth  has  increase 
 from  -0.6  to  0.3  in  2002  which  is  an  increase  by  1.5%.  The  productivity  growth  then 
 continues to rise until 2004 (The Conference Board of Total Economy Database, 2017). It 
 rises by 2.9% since 2001 which is from -0.6 to 2.3 in 2004. The productivity growth peaked 
 at year 2004 with 2.3% of growth. According to Karim (2016), this is due to the effect of 
 increasing investment in Information and Communications Technology (ICT). Pilat (2004) 
 has  indicated  that  a  swift  in  technological  advancement  in  the  manufacturing  of  ICT 
 equipment and services may add to efficiency growth of capital and labour, or multifactor 
 productivity (MFP). In addition, more usage of ICT may contribute to network effects, such 
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as  lower  transaction  expenditure  and  more  rapid  innovation  which  therefore  enhance 
 productivity. 


Since then, the trend keeps falling drastically from 2005 to 2009 with a decrease from 
 1.8  to  -3.5.  The  productivity  growth  dropped  to  1.8,  1.3,  0.0  in  2005,  2006  and  2007 
 respectively. According to International Monetary Fund (2017), Asia Pacific region has been 
 experiencing  low  and  declining  productivity  growth  as  this  region  suffers  from  severe 
 shortages of physical infrastructure including transport infrastructure.  


The  productivity  growth  has  worsened  in  2008  when  a  sudden  global  recession 
 occurred which caused the productivity growth to reduce to -0.8 in that year. This definitely 
 affected Asia Pacific the following year as well where productivity goes down to -3.5. This 
 is  the  worst  productivity  recorded  for  the  period  of  2000  to  2016.  The  low  statistics  of 
 productivity is because of the crisis during the period which might cause the efficiency of 
 labour and capital in production process to reduce. This is due to the rising of unemployment 
 during the early stage of recession (Gurdgiev, 2016). 


Since  the  year  2012,  the  productivity  growth  rate  in  Asia  Pacific  has  started  to 
 experience  a  negative  growth  rate  again  which  is  -0.6%.  According  to  International 
 Monetary Fund (2012), The European Debt Crisis has taken place in Europe countries which 
 affect Asia Pacific region through the trade spillover. This is because the European countries 
 demand  have  declined  as  they  have  reduced  the  imports  products  due  to  tight  monetary. 


Besides  that,  China  and  India  which  contribute  the  largest  contribution  to  productivity 
growth  as  they  are  the  largest  economies  in  Asia  and  Pacific  has  also  experienced  low 
productivity growth. Different statistical approaches in International Monetary Fund (2013) 
interprets  that  the  deceleration  in  the  possible  growth  for  India  and  China  is  partially 



(20)referable  to  a  decrease  in  the  trend  of  productivity  growth.  For  example,  in  2012,  China 
 export to European region has declined by USD 9 billion (Censky, 2012). 


The sharp decline of trade deficit experienced by China has affected the productivity 
 growth  in  year  2012.  This  situation  is  explained  in  export-led  growth  model  by  Kaldor 
 (1966)  and  Burinskiene  (2012)  which  discovered  the  export-led  growth  model  which 
 justifies  the  hypothesis  that  export  causes  the  productivity  growth.  As  for  India,  the 
 announcement  made  in  year  2012  of  the  amendment  of  income  tax  law and  international 
 transaction  tax  have  reduced  the  foreign  investors  confidence  to  invest  in  India.  This 
 situation also leads to low infrastructure investment (Sahoo, 2012). 


The productivity rate since then has not been stable and continued to be negative up 
 till  year 2016. Some of the papers of Cardarelli  and  Lusinyan (2015)  and  Fernald  (2015) 
 have agreed that the productivity growth had notably deteriorated since the Great Recession. 


The unstable and negative productivity growth shows imperfection in changing progresses 
 in knowledge and technology into production procedures, as it is the technical progress that 
 majorly motivates growth in productivity (Karim, 2016).   


1.3  Problem Statement 


Productivity growth is vital for long run economic growth of an economy in raising 
the  welfare  and  the  living  standards.  The  neoclassical  and  endogenous  growth  theories 
explains  the  importance  of  productivity  to  economic  growth  that  without  productivity, 
economic  growth  will  decline  although  there  is  rapid  increase  in  quantity  of  factor  of 
productions.  Although  the  long-term  economic  growth  of  Asia  Pacific  is  pictured  as  the 
sturdiest growth globally, nonetheless the medium-term of economic growth slowing due to 
aging population and declining productivity (Chandran, 2017). International Monetary Fund 
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(2017) also mentioned that the economic growth especially in Asia Pacific region experience 
 a low and sluggish productivity growth. It has been 11 years since the global financial crisis 
 of 2008 occurred and yet, the prospect for future growth is worrying. The major reason is 
 due to the continual slow down trend of productivity growth in the Asia Pacific region. Asia 
 Pacific countries share of the world GDP was the largest which accounted to 45% in year 
 2014  (Asian  Productivity  Organisation,  2016).  However,  this  region  has  experienced 
 negative and lowest productivity growth as compared to other regions such as Middle East, 
 Africa, America and Europe. 


According to Isaksson (2007), among the factors that affect productivity growth are 
 education, health, public infrastructure, institutions, openness and financial development. In 
 this  study,  the  component  of  transport  infrastructure  and  governance  as  a  moderating 
 variable are the main determinants which affects the productivity growth of countries in Asia 
 Pacific. This is because transport infrastructures contribute to time and cost saving to carry 
 out economic activities which affects productivity growth (Galiani, Gertler & Schargrodsky, 
 2005;  Straub, 2008;  Kim  &  Loayza, 2017).  However, many countries in  Asia Pacific has 
 insufficient of transport infrastructures that hinders productivity growth.  


On top of that, previous studies by Deng (2013) and Kim and Loayza (2017) who 
 investigated the effect of public capital on productivity growth might have overlooked the 
 role  of  governance,  in  the  decision  making  and  implementing  the  transport  infrastructure 
 projects  to  ensure  transparency  and  accountability  are  practiced.  According  to  Asian 
 Development Bank (2020), countries in Asia Pacific are suffering from a host of governance 
 issues  which  include  poor  public  services,  weak  government  institutions,  and  corruption. 


Good governance is critical for productivity growth as governments are directly responsible 



(22)for appropriate infrastructure planning, rigorous project  selection and developing a sound 
 policy and regulations. The lack of good governance in Asia Pacific region determines the 
 risk  of  moral  hazard  and  consequently  affects  the  decisions  of  transport  infrastructure 
 investment. Weak governance inhibits the channeling of funds into the right projects as well 
 as  hindering  productivity  growth  due  to  corruption.  Therefore,  it  is  difficult  to  improve 
 transport infrastructures without strengthening country’s governance.  


Despite the fast-economic growth experienced by the Asia Pacific region, countries 
 in  the  region  are  still  facing  with  inadequate  transport  infrastructure.  One  of  the  best 
 examples is Indonesia that has inadequate road transport infrastructure. The access to road 
 transport in Indonesia is deteriorating due to the insufficient facilities in the business districts 
 and the lack of availability of road networks in the rural areas. In urban area, the growth of 
 road network has not been kept in pace with the increasing rate of vehicles which leads to 
 severe traffic problems. Meanwhile, in the rural area, the low network density as well as the 
 unreliable  and  poor  access  to  existing  network  has  hindered  the  poverty  reduction  and 
 growth  in  the  isolated  remote  areas.  These  situations  lead  to  negative  impacts  on  the 
 economic development of the nation (Leung, 2016). Another example of a country that is 
 lacking transport infrastructure is Vietnam. The country faced with the issue of uneven land 
 and  inadequate  transport  infrastructure.  This  issue  has  resulted  in  serious  problems  in 
 providing mobile telecommunication to the country (Mandal, 2014).  


Meanwhile,  Asian  Development  Bank  (2011)  asserted  that  insufficient  access  and 
costly transport services had severely constrained the economic development in Cambodia 
that results in and slow rate of poverty reduction in the country. Another example is revealed 
by  Asian  Development  Bank  (2012)  where  the  Philippines  has  seen  a  moderate 
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transformation in the transport services quality. However, a large part of the road network 
 stays  in  poor  state.  Later,  Asian  Development  Bank  (2017a)  has  mentioned  that  the 
 inadequacy of infrastructure such roads, railways, bridges, ports and airports are one of the 
 main restraints for the country’s economic growth and achieving a sustainable development. 


These  infrastructures  are  needed  in  order  to  reduce  poverty  as  well  as  sustainable  of 
 economic growth. 


In another report, Asian Development Bank (2014) has pointed out that Azerbaijan’s 
 transport  infrastructure  including  road  are  deficient.  Only  around  200  kilometers  of  four-
 lane highways were built in the country whereas the remaining of the road system is in severe 
 condition.  It  is  necessary  to  have  more  roads  which  is  the  basic  component  of  transport 
 network in effort of contributing to the growing of the economy.  Regardless of the budget 
 allocated by the government which has risen from $5.7 AZN million in 2001 to $72.0 AZN 
 million in 2011, the government is lacking sufficient funds to invest in road maintenance 
 which  cause  the  large  fragment  of  road  system  became  worsened.  Heavy  vehicles  also 
 caused the road pavements became redundant. This could cause delay in delivery times and 
 causing the cost of transport to increase which also hinder the sustainable of productivity 
 growth.   


Asian Development Bank (2009) has mentioned that there are 1202 regional projects 
required in Asia and the countries of Pacific which cost around $320 billion USD. Out of 
this total, an amount of $29 billion USD is allocated per year for infrastructure investment 
within  the  period  of  2010  to  2020.  The  ratio  of  the  required  investment  for  energy  and 
transport  projects  are  30:70  consecutively.    This  shows  the  inadequacy  of  transport 
infrastructure in Asia Pacific region. 



(24)As a remark, governance plays an essential role to perform its functions in a manner 
 that promote the values of efficiency, a minimal corruptibility and within a reasonable time 
 frame by following the rules and regulations. It is difficult to produce outcomes that meet 
 the needs and quality for the end user while making the best use of resources with the absence 
 of good governance. In order to justify this statement, it is necessary to provide an analysis 
 of  transport  infrastructure  investment  and  the  moderator  of  governance  indicator  in 
 determining the productivity growth in Asia Pacific countries.  


1.4  Research Questions 


i.  What is the pattern of productivity growth in Asia Pacific countries? 


ii.  What  is  the  relationship  between  transport  infrastructure  investment  and 
 productivity growth in Asia Pacific? 


iii.  Does  the  governance indicator as a moderating variable  affect  the relationship 
 between  transport  infrastructure  investment  and  productivity  growth  in  Asia 
 Pacific countries? 


1.5  Objectives of the Study 
 1.5.1  General Objective 


The  general  objective  of  this  study  is  to  investigate  the  impact  of  transport 
 infrastructure investment on productivity growth in Asia Pacific countries. 


1.5.2  Specific Objectives 


The specific objectives of the study are as follow: 


i.  To compare the productivity growth of Asia Pacific countries. 
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