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Abstract	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  
	
   	
  

	
   Using	
  the	
  case	
  of	
  five	
  Southeast	
  Asian	
  countries	
  -­‐	
  Indonesia,	
  Malaysia,	
  Thailand,	
  

Singapore,	
  and	
  the	
  Philippines	
  -­‐	
  this	
  paper	
  examines	
  the	
  relationship	
  between	
  

participation	
  in	
  international	
  production	
  networks	
  and	
  the	
  volatility	
  of	
  export	
  values	
  in	
  

small,	
  open	
  developing	
  economies.	
  The	
  region’s	
  growth	
  has	
  been	
  driven	
  by	
  the	
  

electronics	
  and	
  automotive	
  industries	
  over	
  the	
  past	
  two	
  decades,	
  industries	
  that	
  rely	
  on	
  

a	
  system	
  of	
  intra-­‐regional	
  intermediate	
  goods	
  trade.	
  While	
  these	
  countries	
  diversified	
  

out	
  of	
  the	
  agricultural	
  industries	
  in	
  part	
  to	
  reduce	
  volatility,	
  there	
  is	
  evidence	
  that	
  they	
  

face	
  new	
  volatility	
  risks	
  in	
  the	
  new	
  industries,	
  as	
  a	
  result	
  of	
  dependence	
  on	
  the	
  

performance	
  of	
  other	
  links	
  in	
  the	
  supply	
  chain.	
  	
  

	
   The	
  study	
  provides	
  an	
  investigation	
  of	
  the	
  question:	
  	
  How	
  has	
  dependence	
  on	
  the	
  

electronics	
  and	
  automotive	
  industries	
  impacted	
  the	
  stability	
  of	
  the	
  Southeast	
  Asian	
  

economies?	
  My	
  hypothesis	
  holds	
  that	
  the	
  new	
  industries	
  are	
  inherently	
  less	
  volatile	
  than	
  

the	
  old	
  industries.	
  However,	
  because	
  the	
  countries	
  inserted	
  themselves	
  into	
  these	
  

industries	
  through	
  the	
  supply	
  chain	
  system,	
  they	
  became	
  subject	
  to	
  new	
  sources	
  of	
  

volatility.	
  

	
   The	
  first	
  part	
  of	
  the	
  study	
  provides	
  a	
  comprehensive	
  overview	
  of	
  the	
  region’s	
  

structural	
  shift	
  over	
  time,	
  with	
  regard	
  to	
  both	
  supply	
  chain	
  participation	
  and	
  volatility	
  

patterns.	
  In	
  the	
  second	
  part	
  of	
  the	
  study,	
  I	
  create	
  an	
  econometric	
  model	
  using	
  data	
  from	
  

the	
  United	
  Nations	
  Commodity	
  Trade	
  database.	
  Concentration	
  in	
  the	
  new	
  industries	
  is	
  

represented	
  by	
  machinery	
  and	
  transport	
  exports,	
  which	
  I	
  expect	
  to	
  have	
  a	
  negative	
  

correlation	
  with	
  volatility.	
  Supply	
  chain	
  participation	
  is	
  measured	
  by	
  the	
  share	
  of	
  parts	
  



	
   	
  
	
  

	
  

and	
  components	
  exports	
  in	
  the	
  new	
  industries,	
  which	
  I	
  expect	
  to	
  show	
  a	
  positive	
  

correlation	
  with	
  volatility.	
  I	
  run	
  time	
  series	
  regressions	
  for	
  each	
  of	
  the	
  individual	
  

countries,	
  and	
  then	
  pool	
  the	
  countries	
  together	
  for	
  a	
  panel	
  data	
  regression.	
  My	
  results	
  

indicate	
  that	
  within	
  each	
  country,	
  volatility	
  is	
  not	
  associated	
  with	
  concentration	
  in	
  new	
  

industries	
  or	
  participation	
  in	
  production	
  networks.	
  When	
  all	
  countries	
  are	
  pooled	
  

together,	
  supply	
  chain	
  participation	
  is	
  significantly	
  negatively	
  correlated	
  with	
  volatility.	
  

My	
  conclusions	
  contradict	
  my	
  hypothesis.	
  For	
  individual	
  countries,	
  supply	
  chains	
  have	
  

not	
  been	
  de-­‐stabilizing,	
  while	
  region-­‐wide	
  supply	
  chains	
  have	
  helped	
  to	
  stabilize	
  the	
  

region.	
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1	
  

	
  
	
  Chapter	
  1.	
  Introduction	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
   Supply	
  chains,	
  or	
  international	
  production	
  networks,	
  have	
  grown	
  to	
  play	
  an	
  

increasingly	
  important	
  role	
  in	
  the	
  global	
  economy.	
  Suppliers	
  in	
  leading	
  industries,	
  

notably	
  the	
  electronics	
  and	
  automotive	
  industries,	
  have	
  fragmented	
  their	
  production	
  

facilities	
  across	
  multiple	
  countries,	
  resulting	
  in	
  a	
  system	
  of	
  vertical	
  supply	
  chains.	
  As	
  

globalization	
  advances	
  and	
  supply	
  chains	
  become	
  more	
  prominent	
  in	
  the	
  international	
  

economy,	
  a	
  new	
  look	
  at	
  the	
  opportunities	
  and	
  dangers	
  of	
  this	
  form	
  of	
  organization	
  is	
  

essential.	
  Its	
  macroeconomic	
  implications	
  have	
  not	
  been	
  sufficiently	
  analyzed,	
  especially	
  

in	
  the	
  case	
  of	
  small	
  open	
  developing	
  economies.	
  	
  

	
   Participation	
  in	
  a	
  vertical	
  chain	
  could	
  lead	
  to	
  a	
  change	
  in	
  volatility	
  patterns.	
  

Research	
  has	
  shown	
  that	
  industry	
  performance	
  may	
  demonstrate	
  more	
  stability	
  when	
  

multinational	
  corporations	
  (MNCs)	
  have	
  multiple	
  locations	
  of	
  production.	
  However,	
  the	
  

system	
  also	
  creates	
  the	
  possibility	
  of	
  greater	
  risk,	
  as	
  the	
  impact	
  of	
  trade	
  shocks	
  in	
  one	
  

country	
  could	
  be	
  transmitted	
  across	
  the	
  entire	
  chain.	
  It	
  is	
  not	
  clear	
  to	
  what	
  degree	
  

industry	
  and	
  national	
  interests	
  coincide.	
  In	
  Southeast	
  Asia,	
  for	
  instance,	
  the	
  supply	
  chain	
  

system	
  has	
  catalyzed	
  booming	
  growth	
  in	
  specific	
  industries.	
  The	
  strong,	
  intra-­‐regional	
  

trade	
  networks	
  have	
  encouraged	
  heavy	
  specialization	
  in	
  these	
  industries,	
  which	
  has	
  

made	
  the	
  region	
  vulnerable	
  to	
  instability,	
  as	
  shocks	
  such	
  as	
  natural	
  disasters	
  in	
  one	
  

country	
  have	
  crippled	
  trade	
  throughout	
  the	
  region.	
  

	
   My	
  objective	
  in	
  this	
  study	
  is	
  to	
  consider	
  the	
  implications	
  of	
  the	
  supply	
  chain	
  

system	
  for	
  individual	
  economies,	
  which	
  I	
  expect	
  to	
  experience	
  greater	
  volatility	
  as	
  a	
  

growing	
  proportion	
  of	
  their	
  national	
  production	
  and	
  export	
  performance	
  relies	
  on	
  the	
  



	
   	
  
	
  

	
  

2	
  

performance	
  of	
  the	
  other	
  countries	
  in	
  the	
  chain.	
  This	
  study	
  focuses	
  on	
  the	
  five	
  most	
  

industrialized	
  Southeast	
  Asian	
  economies:	
  Singapore,	
  Thailand,	
  Malaysia,	
  the	
  

Philippines,	
  and	
  Indonesia.	
  These	
  countries	
  have	
  a	
  long	
  history	
  of	
  export-­‐oriented	
  

development,	
  depending	
  originally	
  on	
  primary	
  product	
  exports.	
  In	
  the	
  past	
  three	
  

decades	
  or	
  so,	
  they	
  have	
  chosen	
  to	
  diversify	
  into	
  new	
  industries	
  as	
  a	
  development	
  

strategy,	
  partially	
  in	
  an	
  attempt	
  to	
  reduce	
  volatility.	
  The	
  strongest	
  two	
  new	
  industries	
  

that	
  emerged	
  were	
  electronics	
  and	
  automobiles.	
  	
  

	
   Thailand	
  is	
  becoming	
  a	
  leading	
  player	
  in	
  the	
  global	
  auto	
  market,	
  as	
  well	
  as	
  a	
  

major	
  hard	
  drives	
  exporter.	
  Malaysia,	
  Singapore,	
  and	
  the	
  Philippines	
  are	
  all	
  major	
  

exporters	
  of	
  semi-­‐conductor	
  devices,	
  consumer	
  electronics,	
  and	
  telecommunication	
  

products.	
  Indonesia	
  is	
  home	
  to	
  one	
  of	
  Asia’s	
  most	
  rapidly	
  growing	
  auto	
  markets,	
  though	
  

the	
  market	
  is	
  primarily	
  domestic	
  as	
  Indonesia	
  is	
  overall	
  less	
  export-­‐oriented	
  than	
  the	
  

other	
  Southeast	
  Asian	
  countries.	
  

	
   Worldwide,	
  these	
  industries	
  are	
  recognized	
  in	
  the	
  literature	
  as	
  the	
  most	
  

dependent	
  on	
  supply	
  chains.	
  The	
  shift	
  into	
  them	
  has	
  therefore	
  occurred	
  simultaneously,	
  

with	
  a	
  dramatic	
  rise	
  in	
  intra-­‐regional	
  intermediate	
  goods	
  trade.	
  	
  

	
   Southeast	
  Asia	
  presents	
  an	
  ideal	
  case	
  study	
  for	
  the	
  analysis	
  of	
  macroeconomic	
  

implications	
  of	
  international	
  production	
  networks.	
  The	
  region	
  has	
  become	
  one	
  of	
  the	
  

biggest	
  global	
  production	
  hubs	
  for	
  electronics	
  and	
  auto	
  production,	
  and	
  has	
  achieved	
  

this	
  through	
  a	
  highly	
  integrated	
  network	
  of	
  intra-­‐regional	
  supply	
  chains.	
  While	
  the	
  

developing	
  Southeast	
  Asian	
  countries	
  have	
  long	
  been	
  studied	
  with	
  regard	
  to	
  their	
  

export-­‐oriented	
  industrialization,	
  the	
  intra-­‐regional	
  supply	
  chain	
  system	
  receives	
  less	
  

attention.	
  We	
  don’t	
  have	
  a	
  definitive	
  answer	
  to	
  the	
  question:	
  How	
  has	
  dependence	
  on	
  



	
   	
  
	
  

	
  

3	
  

the	
  electronics	
  and	
  auto	
  industries	
  impacted	
  the	
  stability	
  of	
  the	
  Southeast	
  Asian	
  

economies?	
  My	
  hypothesis	
  is	
  that	
  the	
  new	
  industries	
  themselves	
  are	
  less	
  volatile	
  than	
  

the	
  old	
  ones,	
  as	
  industry	
  risks	
  are	
  lower	
  in	
  manufacturing	
  than	
  in	
  agriculture.	
  However,	
  

because	
  the	
  countries	
  inserted	
  themselves	
  into	
  these	
  industries	
  through	
  the	
  supply	
  

chain	
  system,	
  they	
  became	
  subject	
  to	
  new	
  sources	
  of	
  volatility.	
  

	
   Chapters	
  2	
  and	
  3	
  incorporate	
  an	
  extensive	
  literature	
  review	
  as	
  well	
  as	
  data	
  

analysis.	
  Chapter	
  2	
  provides	
  an	
  overview	
  of	
  the	
  region’s	
  structural	
  shift	
  into	
  new	
  

industries	
  and	
  the	
  intra-­‐regional	
  international	
  production	
  network.	
  Chapter	
  3	
  discusses	
  

changes	
  in	
  the	
  region’s	
  volatility	
  patterns	
  before	
  and	
  after	
  the	
  structural	
  shift,	
  and	
  in	
  

response	
  to	
  various	
  types	
  of	
  trade	
  shocks.	
  In	
  Chapter	
  4,	
  I	
  investigate	
  the	
  relationship	
  

between	
  integration	
  in	
  the	
  supply	
  chain	
  and	
  the	
  volatility	
  of	
  export	
  values	
  with	
  an	
  

econometric	
  analysis	
  using	
  data	
  mainly	
  from	
  the	
  United	
  Nations	
  Commodity	
  Trade	
  

database	
  (Comtrade).	
  I	
  design	
  an	
  econometric	
  model	
  that	
  distinguishes	
  between	
  two	
  

competing	
  factors	
  on	
  export	
  volatility,	
  concentration	
  in	
  the	
  electronics	
  and	
  automotive	
  

industries,	
  and	
  participation	
  in	
  the	
  supply	
  chain	
  within	
  these	
  industries.	
  Interpretations	
  

of	
  my	
  results	
  and	
  conclusions	
  are	
  discussed	
  in	
  Chapter	
  5.	
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Chapter	
  2.	
  Southeast	
  Asia’s	
  Structural	
  Shift	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
   In	
  the	
  first	
  section	
  of	
  this	
  chapter,	
  I	
  describe	
  Southeast	
  Asia’s	
  current	
  trade	
  

dynamic	
  with	
  regard	
  to	
  concentration	
  in	
  the	
  electronics	
  and	
  automotive	
  industries	
  and	
  

participation	
  in	
  an	
  intra-­‐regional	
  production	
  network.	
  In	
  the	
  second	
  section,	
  I	
  explore	
  

Southeast	
  Asia’s	
  structural	
  shift	
  into	
  these	
  industries	
  and	
  into	
  the	
  supply	
  chain	
  system	
  in	
  

greater	
  detail.	
  	
  

	
  

Part	
  1.	
  Features	
  of	
  the	
  Current	
  Trade	
  System:	
  	
  

	
   Figure	
  1	
  compares	
  the	
  trade	
  profiles	
  of	
  the	
  five	
  countries	
  in	
  this	
  study	
  in	
  2011.	
  

The	
  figure	
  shows	
  the	
  correlation	
  between	
  total	
  export	
  values	
  and	
  manufacturing	
  export	
  

values,	
  1	
  while	
  the	
  color	
  gradient	
  represents	
  the	
  percentage	
  contribution	
  of	
  exports	
  to	
  

gross	
  domestic	
  product	
  (GDP).	
  	
  The	
  countries	
  are	
  ranked	
  one	
  to	
  five	
  with	
  red	
  

representing	
  the	
  highest	
  percentage	
  contribution	
  and	
  yellow	
  representing	
  the	
  lowest.	
  

Singapore	
  has	
  the	
  highest	
  values	
  of	
  total	
  and	
  manufacturing	
  trade,	
  and	
  is	
  most	
  export	
  

oriented.	
  Thailand	
  and	
  Malaysia	
  (which	
  is	
  mostly	
  blocked	
  by	
  Thailand’s	
  data	
  point)	
  have	
  

very	
  similar	
  levels	
  of	
  both	
  manufacturing	
  and	
  total	
  trade,	
  though	
  Malaysia’s	
  darker	
  color	
  

indicates	
  that	
  it	
  is	
  more	
  export-­‐oriented.	
  Indonesia	
  is	
  only	
  slightly	
  lower	
  with	
  regard	
  to	
  

total	
  trade	
  value,	
  but	
  its	
  export	
  value	
  is	
  smaller	
  as	
  a	
  proportion	
  to	
  its	
  GDP.	
  The	
  

Philippines	
  has	
  a	
  substantially	
  lower	
  total	
  export	
  value	
  than	
  the	
  others,	
  though	
  its	
  

manufacturing	
  exports	
  are	
  only	
  slightly	
  lower	
  than	
  Indonesia’s.	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  This	
  refers	
  to	
  manufacturing	
  exports	
  in	
  the	
  Standard	
  International	
  Trade	
  Classification	
  (SITC)	
  Category	
  7	
  
in	
  Revision	
  3.	
  The	
  category	
  represents	
  machinery	
  and	
  transport	
  equipment,	
  the	
  main	
  category	
  of	
  
manufacturing	
  central	
  to	
  this	
  study.	
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   The	
  Southeast	
  Asian	
  economies	
  owe	
  much	
  of	
  their	
  growth	
  in	
  the	
  past	
  two	
  

decades	
  to	
  their	
  thriving	
  electronics	
  and	
  automotive	
  export	
  sectors.	
  Worldwide,	
  the	
  

electronics	
  and	
  automotive	
  industries	
  rely	
  on	
  international	
  production	
  networks	
  more	
  

than	
  on	
  any	
  other	
  manufactured	
  goods.	
  This	
  is	
  mainly	
  because	
  these	
  industries	
  have	
  

little	
  need	
  for	
  co-­‐location	
  of	
  production	
  parts,	
  and	
  it	
  is	
  easy	
  for	
  factories	
  to	
  be	
  re-­‐located	
  

(Sturgeon	
  and	
  Kawakami,	
  2010).	
  It	
  is	
  therefore	
  not	
  surprising	
  that	
  Southeast	
  Asia’s	
  

move	
  into	
  the	
  electronics	
  and	
  auto	
  industries	
  occurred	
  simultaneously	
  with	
  the	
  

emergence	
  of	
  an	
  international	
  production	
  network.	
  By	
  the	
  late	
  1990s,	
  multi-­‐national	
  

corporations	
  (MNCs)	
  were	
  fragmenting	
  production	
  of	
  parts	
  and	
  components	
  into	
  

different	
  countries,	
  in	
  effect	
  creating	
  a	
  division	
  of	
  labor	
  within	
  the	
  region	
  (Fujita	
  and	
  Hill,	
  

1997).	
  

	
  

The	
  New	
  Industries	
  	
  

	
   In	
  recent	
  years	
  the	
  Blueprint	
  plan	
  for	
  the	
  Association	
  of	
  Southeast	
  Asian	
  Nations	
  

(ASEAN)	
  has	
  identified	
  electronics	
  goods	
  as	
  one	
  of	
  the	
  top	
  two	
  priority	
  goods	
  sectors,	
  as	
  

it	
  comprises	
  approximately	
  one	
  third	
  of	
  the	
  region’s	
  merchandise	
  exports.	
  The	
  

automotive	
  sector	
  is	
  in	
  the	
  top	
  nine	
  priorities	
  (Fukasaku,	
  2011).	
  The	
  Southeast	
  Asian	
  

countries	
  tend	
  to	
  focus	
  on	
  either	
  electronics	
  or	
  automotives,	
  and	
  even	
  within	
  these	
  

industries,	
  the	
  five	
  countries	
  in	
  my	
  study	
  specialize	
  in	
  different	
  subsectors.	
  

Indonesia	
  

	
   Indonesia	
  is	
  home	
  to	
  a	
  fast-­‐growing	
  automotive	
  industry,	
  though	
  it	
  is	
  largely	
  

domestically	
  oriented.	
  Like	
  other	
  countries	
  in	
  the	
  region,	
  the	
  government	
  promoted	
  

domestic	
  automotive	
  production	
  in	
  the	
  1990s	
  by	
  providing	
  incentives	
  to	
  producers	
  for	
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using	
  domestic	
  components.	
  Liberalization	
  policies	
  implemented	
  since	
  2000	
  have	
  

resulted	
  in	
  marginal	
  export	
  growth,	
  albeit	
  at	
  a	
  much	
  slower	
  rate	
  than	
  in	
  neighboring	
  

economies.	
  Indonesian	
  firms	
  tend	
  to	
  develop	
  basic	
  components	
  and	
  conduct	
  low	
  value-­‐

added	
  assembly	
  activity,	
  while	
  importing	
  high	
  technology	
  parts	
  and	
  components	
  from	
  

countries	
  that	
  include	
  Japan	
  and	
  Thailand.	
  Foreign-­‐owned	
  manufactures,	
  especially	
  

Japanese	
  companies,	
  comprise	
  most	
  of	
  the	
  country’s	
  export	
  sales.	
  The	
  industry	
  has	
  not	
  

achieved	
  economies	
  of	
  scale,	
  perhaps	
  because	
  firms	
  in	
  Indonesia	
  produce	
  a	
  wide	
  range	
  

of	
  brands	
  and	
  models	
  compared	
  to	
  in	
  neighboring	
  countries,	
  where	
  governments	
  

encourage	
  the	
  firms	
  to	
  specialize	
  in	
  a	
  particular	
  model.	
  	
  

Thailand	
  

	
   Thailand	
  is	
  the	
  clear	
  leader	
  in	
  the	
  automotive	
  industry.	
  By	
  2004,	
  the	
  government	
  

was	
  planning	
  for	
  Thailand	
  to	
  become	
  one	
  of	
  the	
  top	
  ten	
  auto	
  producers	
  worldwide	
  by	
  

2016.	
  It	
  is	
  on	
  track	
  to	
  do	
  so,	
  as	
  it	
  moved	
  up	
  from	
  the	
  19th	
  largest	
  in	
  2000	
  to	
  12th	
  in	
  2010,	
  

and	
  has	
  gained	
  the	
  reputation	
  as	
  the	
  “Detroit	
  of	
  Asia.”	
  Within	
  the	
  auto	
  industry,	
  Thailand	
  

specializes	
  in	
  pick-­‐up	
  trucks	
  and	
  passenger	
  cars	
  (Natsuda	
  and	
  Thoburn,	
  2011).	
  Thailand	
  

is	
  also	
  a	
  world-­‐leading	
  producer	
  of	
  hard	
  disk	
  drives	
  for	
  computers	
  and	
  phones.	
  

Malaysia	
  

	
   The	
  electronics	
  industry	
  is	
  Malaysia’s	
  largest	
  contributor	
  to	
  exports.	
  Malaysia’s	
  

central	
  bank	
  has	
  recently	
  reported	
  that	
  the	
  percentage	
  that	
  electronics	
  contributes	
  to	
  

Malaysia’s	
  total	
  exports	
  has	
  declined	
  in	
  the	
  past	
  decade	
  because	
  Malaysia	
  is	
  most	
  

specialized	
  in	
  personal	
  computers,	
  while	
  the	
  electronics	
  segments	
  demonstrating	
  the	
  

fastest	
  growth	
  are	
  tablets	
  and	
  smart	
  phones	
  (Bank	
  Negara	
  Malaysia,	
  2011).	
  Nonetheless,	
  

the	
  electronics	
  industry	
  continues	
  to	
  drive	
  Malaysia’s	
  export	
  growth	
  in	
  subsectors	
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including	
  hard	
  disk	
  drives,	
  consumer	
  electronic	
  products,	
  and	
  semiconductor	
  devices.	
  

Malaysia’s	
  major	
  export	
  destinations	
  for	
  these	
  goods	
  are	
  the	
  U.S.,	
  China,	
  and	
  Singapore.	
  	
  

Recently,	
  semiconductor	
  producers	
  have	
  upgraded	
  from	
  basic	
  assembly	
  and	
  testing	
  to	
  

higher	
  value-­‐added	
  operations	
  (German	
  Chamber	
  Network,	
  2012).	
  	
  

Singapore	
  

	
   Singapore	
  is	
  one	
  of	
  the	
  world’s	
  top	
  three	
  hard	
  disk	
  drive	
  manufacturers	
  and	
  a	
  

leading	
  producer	
  of	
  semiconductors.	
  MNCs	
  arrived	
  in	
  Singapore	
  in	
  the	
  1960s	
  to	
  take	
  

advantage	
  of	
  cheap	
  labor,	
  driving	
  the	
  country’s	
  technological	
  advances	
  in	
  the	
  electronics	
  

industry	
  (Matthews,	
  1999).	
  The	
  hard	
  disk	
  drive	
  industry	
  remains	
  dominated	
  by	
  

American	
  and	
  Japanese	
  firms	
  that	
  have	
  achieved	
  vertical	
  integration.	
  Volume	
  production	
  

of	
  basic	
  hard	
  drives	
  and	
  other	
  labor-­‐intensive	
  products	
  has	
  transitioned	
  from	
  Singapore	
  

to	
  Malaysia	
  and	
  Thailand,	
  while	
  Singapore	
  is	
  trying	
  to	
  retain	
  dominance	
  in	
  high	
  value-­‐

added	
  hard	
  drive	
  manufacturing.	
  Singapore	
  will	
  continue	
  to	
  face	
  challenges:	
  It	
  is	
  no	
  

longer	
  a	
  cheap	
  location	
  for	
  manufacturing,	
  but	
  it	
  is	
  also	
  not	
  as	
  sophisticated	
  as	
  other	
  

advanced	
  economies	
  (Peebles	
  and	
  Wilson,	
  2002).	
  	
  

The	
  Philippines	
  

	
   Semiconductors	
  comprise	
  over	
  half	
  of	
  the	
  Philippines’	
  electronics	
  production.	
  

MNCs	
  from	
  the	
  U.S.,	
  Japan,	
  and	
  Europe	
  have	
  played	
  a	
  large	
  role	
  in	
  the	
  market.	
  Though	
  

semiconductor	
  production	
  generally	
  requires	
  advanced	
  technology,	
  manufacturers	
  in	
  

the	
  Philippines	
  are	
  mainly	
  focused	
  in	
  low-­‐skilled	
  low	
  value-­‐added	
  assembly.	
  More	
  

advanced	
  components	
  are	
  imported	
  from	
  the	
  U.S.	
  However,	
  producers	
  are	
  now	
  striving	
  

to	
  upgrade,	
  because	
  the	
  Philippines	
  has	
  begun	
  to	
  lose	
  competitiveness	
  in	
  the	
  labor-­‐

intensive	
  stages	
  of	
  assembly.	
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The	
  International	
  Production	
  Network	
  

	
   The	
  term	
  'supply	
  chain'	
  may	
  be	
  misleading,	
  in	
  that	
  it	
  implies	
  a	
  linear	
  production	
  

process,	
  while	
  the	
  type	
  of	
  global	
  production	
  networks	
  recently	
  observed	
  in	
  Asia	
  do	
  not	
  

follow	
  a	
  linear	
  process.	
  High-­‐skilled	
  parts	
  and	
  components	
  are	
  manufactured	
  in	
  the	
  

relatively	
  more	
  developed	
  countries,	
  and	
  exported	
  to	
  the	
  less	
  developed	
  countries	
  for	
  

labor-­‐intensive,	
  lower	
  technology	
  assembly	
  and	
  testing.	
  The	
  final	
  products	
  are	
  often	
  

exported	
  back	
  to	
  developed	
  economies	
  for	
  consumer	
  sale	
  (Austria,	
  2010).	
  ‘Low’	
  

placement	
  in	
  the	
  supply	
  chain,	
  therefore,	
  indicates	
  high	
  value-­‐added	
  operations	
  at	
  early	
  

stages	
  of	
  production.	
  

	
   In	
  the	
  literature,	
  Japan	
  is	
  frequently	
  identified	
  as	
  standing	
  at	
  the	
  top	
  of	
  the	
  chain,	
  

using	
  the	
  East	
  Asian	
  countries	
  as	
  assembly	
  bases	
  and	
  exporting	
  final	
  goods	
  to	
  the	
  rest	
  of	
  

the	
  world	
  (Athukorala	
  and	
  Yamashita,	
  2006).	
  But	
  the	
  placements	
  and	
  roles	
  of	
  the	
  

Southeast	
  Asian	
  countries	
  are	
  less	
  clear	
  because	
  studies	
  in	
  the	
  literature	
  do	
  not	
  have	
  

consistent	
  conclusions.	
  For	
  instance,	
  Fukasaku	
  (2011)	
  found	
  that	
  Thailand,	
  Singapore,	
  

and	
  the	
  Philippines	
  export	
  intermediate	
  goods	
  to	
  China;	
  the	
  Philippines	
  and	
  Indonesia	
  

export	
  to	
  Japan;	
  and	
  Malaysia	
  exports	
  to	
  the	
  United	
  States.	
  But	
  other	
  sources	
  did	
  not	
  find	
  

this	
  pattern,	
  especially	
  with	
  regard	
  to	
  China’s	
  role	
  in	
  the	
  network.	
  Part	
  of	
  the	
  difficulty	
  is	
  

that	
  the	
  countries	
  have	
  shifted	
  placements	
  over	
  time.	
  	
  

	
   Because	
  of	
  a	
  lack	
  of	
  consensus	
  about	
  what	
  the	
  supply	
  chain	
  looks	
  like	
  or	
  the	
  ideal	
  

method	
  of	
  measurement,	
  it	
  is	
  helpful	
  to	
  consider	
  a	
  range	
  of	
  measures	
  to	
  develop	
  a	
  

picture	
  of	
  the	
  system	
  in	
  Southeast	
  Asia.	
  	
  Various	
  methods	
  have	
  been	
  discussed	
  in	
  the	
  

literature	
  to	
  assess	
  individual	
  countries’	
  participation	
  in	
  the	
  supply	
  chain;	
  each	
  captures	
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a	
  different	
  aspect	
  of	
  the	
  supply	
  chain	
  system.	
  In	
  this	
  section	
  I	
  survey	
  a	
  number	
  of	
  indices	
  

and	
  summarize	
  the	
  findings	
  of	
  studies	
  that	
  have	
  applied	
  them	
  to	
  Southeast	
  Asia.	
  

	
   The	
  most	
  general	
  method	
  to	
  estimate	
  a	
  country’s	
  involvement	
  in	
  international	
  

production	
  networks	
  is	
  to	
  examine	
  the	
  proportion	
  of	
  parts	
  and	
  components	
  to	
  total	
  

exports	
  (Kimura	
  and	
  Obashi,	
  2011).	
  Since	
  this	
  measure	
  accounts	
  for	
  only	
  intermediate	
  

goods	
  exports,	
  it	
  could	
  exclude	
  countries	
  at	
  the	
  top	
  of	
  the	
  chain	
  that	
  import	
  intermediate	
  

goods	
  and	
  export	
  final	
  products.	
  By	
  this	
  measure,	
  the	
  Southeast	
  Asian	
  economies	
  show	
  

high	
  participation.	
  In	
  all	
  five	
  countries,	
  parts	
  and	
  components	
  comprised	
  over	
  one	
  third	
  

of	
  manufacturing	
  exports	
  in	
  2011	
  (see	
  Figure	
  2).	
  In	
  the	
  Philippines	
  and	
  Singapore,	
  parts	
  

comprised	
  over	
  70%-­‐	
  almost	
  double	
  the	
  world	
  average.	
  On	
  the	
  global	
  rankings	
  of	
  

intermediate	
  electronics	
  exporters,	
  Singapore,	
  Malaysia,	
  the	
  Philippines,	
  and	
  Thailand	
  

have	
  all	
  been	
  in	
  the	
  top	
  15,	
  and	
  Singapore	
  in	
  the	
  top	
  five	
  (Sturgeon	
  and	
  Kawakami,	
  

2010).	
  

	
   A	
  number	
  of	
  indices	
  provide	
  more	
  specific	
  measurement	
  of	
  supply	
  chain	
  

participation.	
  The	
  Grubel-­‐Lloyd	
  (GL)	
  index	
  of	
  intra-­‐industry	
  trade	
  indicates	
  the	
  degree	
  

to	
  which	
  a	
  particular	
  product	
  comprises	
  both	
  imports	
  and	
  exports	
  for	
  a	
  country,	
  which	
  

indicates	
  the	
  country’s	
  integration	
  with	
  the	
  global	
  economy	
  in	
  that	
  industry.2	
  Using	
  this	
  

index,	
  Fukasaku	
  (2011)	
  identified	
  Singapore	
  as	
  the	
  Southeast	
  Asian	
  country	
  most	
  

integrated	
  with	
  the	
  global	
  economy.	
  Malaysia,	
  the	
  Philippines,	
  Singapore,	
  and	
  Thailand	
  

show	
  high	
  integration	
  with	
  global	
  electronics	
  supply	
  chains,	
  reflecting	
  their	
  prominence	
  

as	
  parts	
  and	
  components	
  suppliers	
  to	
  the	
  world.	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
2	
  !"#  
!""

=   1  –   𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒  𝑉𝑎𝑙𝑢𝑒 !"  !  !"
!"  !  !"

where	
  i	
  represents	
  a	
  specific	
  product,	
  Xi	
  represents	
  exports,	
  
and	
  Mi	
  represents	
  imports.	
  The	
  index	
  is	
  100	
  when	
  exports	
  and	
  imports	
  are	
  equal	
  and	
  0	
  when	
  either	
  
exports	
  or	
  imports	
  measure	
  0.	
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   Hummels	
  et	
  al.	
  (2001)	
  use	
  an	
  indicator	
  of	
  Vertical	
  Specialization	
  (VS)	
  that	
  

measures	
  the	
  import	
  contents	
  of	
  exports,3	
  in	
  other	
  words,	
  the	
  imported	
  goods	
  used	
  as	
  

inputs	
  for	
  exported	
  products.	
  Using	
  this	
  index,	
  Fukasaku	
  (2011)	
  found	
  that	
  the	
  

contribution	
  of	
  vertical	
  specialization	
  to	
  total	
  exports	
  rose	
  in	
  recent	
  decades	
  in	
  Malaysia,	
  

the	
  Philippines,	
  and	
  Thailand	
  for	
  high	
  technology-­‐intensive	
  products	
  in	
  the	
  

manufacturing	
  sector.	
  The	
  share	
  of	
  import	
  contents	
  for	
  high	
  technology	
  products	
  was	
  

lower	
  in	
  Japan	
  and	
  Singapore.	
  This	
  result	
  likely	
  reflects	
  the	
  tendency	
  of	
  less	
  advanced	
  

Southeast	
  Asian	
  economies	
  to	
  import	
  sophisticated	
  parts	
  and	
  components	
  from	
  more	
  

advanced	
  economies	
  before	
  operating	
  basic	
  assembly	
  of	
  final	
  goods.	
  

	
   Beyond	
  measuring	
  the	
  degree	
  of	
  involvement	
  in	
  the	
  chain,	
  various	
  measurement	
  

techniques	
  have	
  been	
  used	
  to	
  determine	
  the	
  roles	
  individual	
  countries	
  play	
  in	
  the	
  chain.	
  

Fukasaku	
  (2011)	
  builds	
  on	
  the	
  Hummels	
  et	
  al.	
  Vertical	
  Specialization	
  index	
  with	
  the	
  Re-­‐

Exported	
  Intermediate	
  Exports	
  (REI)	
  indicator,	
  which	
  measures	
  a	
  country’s	
  re-­‐exported	
  

intermediate	
  inputs	
  as	
  a	
  share	
  of	
  total	
  intermediate	
  exports.4	
  The	
  REI	
  index	
  shows	
  high	
  

values	
  for	
  countries	
  providing	
  intermediate	
  goods	
  to	
  other	
  countries	
  that	
  assemble	
  

intermediate	
  goods.	
  The	
  REI	
  value	
  is	
  lower	
  for	
  intermediate	
  goods	
  exports	
  to	
  countries	
  

that	
  sell	
  final	
  goods	
  abroad,	
  and	
  lowest	
  for	
  countries	
  that	
  produce	
  intermediate	
  inputs	
  

for	
  domestically	
  consumed	
  goods.	
  Singapore,	
  Malaysia,	
  the	
  Philippines,	
  and	
  Thailand	
  

have	
  high	
  REI	
  values	
  (see	
  Figure	
  3),	
  indicating	
  that	
  they	
  export	
  parts	
  and	
  components	
  

exports	
  at	
  early	
  production	
  stages	
  in	
  the	
  supply	
  chain.	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
3	
  This	
  index	
  uses	
  data	
  from	
  the	
  OECD	
  Input-­‐Output	
  Database,	
  and	
  is	
  measured	
  as	
  
  𝑉𝑆!! =   𝑢  𝐴𝑚!  (𝐼 − 𝐴𝑑!)!!𝐸𝑋!!	
  where	
  k	
  is	
  country	
  k,	
  i	
  is	
  product	
  i,	
  Ad	
  is	
  a	
  coefficient	
  matrix	
  for	
  
domestically	
  produced	
  goods,	
  Am	
  is	
  that	
  of	
  imported	
  goods,	
  and	
  EX	
  is	
  a	
  vector	
  of	
  export	
  value.	
  	
  
4𝑅𝐸𝐼 = (∑𝑝  ∑𝑖  𝑉𝑆!

!")/(∑𝑝  ∑𝑖  𝐼𝑀𝐸𝑋!
!")	
  where	
  𝑉𝑆!

!"	
  is	
  the	
  intermediate	
  imports	
  from	
  country	
  p	
  used	
  as	
  
inputs	
  in	
  Country	
  B’s	
  exports	
  of	
  product	
  i,	
  and	
  IMEX	
  is	
  the	
  share	
  of	
  intermediate	
  exports	
  of	
  product	
  i	
  
supplied	
  Country	
  B	
  to	
  partner	
  country	
  p.	
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   Gangnes	
  and	
  Van	
  Assche	
  (2010)	
  use	
  the	
  Revealed	
  Comparative	
  Advantage	
  (RCA)	
  

Index,	
  which	
  measures	
  an	
  individual	
  country’s	
  concentration	
  in	
  a	
  subsection	
  of	
  an	
  

industry	
  relative	
  to	
  the	
  world’s	
  concentration	
  in	
  that	
  subsection.5	
  Values	
  greater	
  than	
  

one	
  indicate	
  greater	
  than	
  average	
  specialization,	
  while	
  values	
  lower	
  than	
  one	
  indicate	
  

lower	
  than	
  average	
  specialization.	
  The	
  authors	
  found	
  that	
  in	
  low	
  to	
  middle	
  income	
  Asian	
  

countries,	
  specifically	
  Indonesia,	
  Malaysia,	
  the	
  Philippines,	
  and	
  Thailand	
  (also	
  known	
  as	
  

the	
  ASEAN-­‐4),	
  final	
  goods	
  comprised	
  a	
  larger-­‐than-­‐average	
  share	
  of	
  electronics	
  exports	
  

while	
  intermediate	
  goods	
  comprised	
  a	
  lower	
  than	
  average	
  share.	
  The	
  finding	
  supported	
  

the	
  theory	
  that	
  less-­‐developed	
  economies	
  specialize	
  in	
  labor-­‐intensive	
  assembly	
  of	
  final	
  

goods,	
  rather	
  than	
  capital	
  and	
  skill	
  intensive	
  production	
  of	
  intermediate	
  goods.	
  

However,	
  given	
  the	
  rapidly	
  changing	
  roles	
  of	
  these	
  countries,	
  the	
  RCA	
  index	
  may	
  show	
  a	
  

different	
  result	
  with	
  recent	
  data.	
  

	
   Other	
  methods	
  make	
  an	
  even	
  more	
  direct	
  attempt	
  to	
  assess	
  the	
  role	
  of	
  each	
  

country	
  with	
  regard	
  to	
  value-­‐added	
  production.	
  These	
  methods	
  seek	
  to	
  evaluate	
  the	
  

levels	
  of	
  technology	
  and	
  skill	
  contributed	
  by	
  each	
  country.	
  Gangnes	
  and	
  Van	
  Assche	
  

(2010)	
  use	
  the	
  Reed	
  Electronics	
  Production	
  data	
  set	
  to	
  estimate	
  the	
  degree	
  of	
  

sophistication	
  of	
  countries’	
  electronics	
  production.6	
  According	
  to	
  this	
  index,	
  Japan	
  and	
  

Singapore,	
  as	
  well	
  as	
  other	
  developed	
  economies	
  outside	
  of	
  the	
  region,	
  are	
  leaders	
  in	
  

radio,	
  communications,	
  and	
  radar,	
  which	
  the	
  authors	
  identify	
  as	
  the	
  highest	
  value-­‐added	
  

final	
  goods.	
  Japan,	
  Singapore,	
  and	
  the	
  ASEAN-­‐4	
  specialize	
  in	
  the	
  next	
  tier	
  down,	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
5	
  The	
  RCA	
  index	
  is	
  calculated	
  as	
  a	
  ratio	
  of	
  two	
  ratios.	
  RCA	
  =	
  {(Country	
  A	
  exports	
  in	
  Subsection	
  of	
  Industry	
  
1/Country	
  A	
  exports	
  in	
  Industry	
  1)/(World	
  exports	
  in	
  Subsection	
  of	
  Industry	
  1/World	
  exports	
  in	
  Industry	
  1)}.	
  	
  

6𝑆𝑜𝑝ℎ𝑖𝑠𝑡𝑖𝑐𝑎𝑡𝑖𝑜𝑛! =   ∑!  
!!,!
!!

∑!(
!!,!
!!

)
𝑌!  where	
  𝑥!,! 	
  is	
  theproduction	
  value	
  of	
  an	
  electronics	
  subcategory,	
  using	
  the	
  

weighted	
  average	
  income	
  of	
  its	
  producers.	
  𝑋!is	
  country	
  c’s	
  total	
  electronics	
  production,	
  and	
  𝑌!  is	
  country	
  
c’s	
  GDP	
  per-­‐capita.	
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electronic	
  components,	
  which	
  includes	
  semiconductors.	
  Finally,	
  the	
  ASEAN-­‐4	
  and	
  China	
  

specialize	
  in	
  computers,	
  audio,	
  and	
  video,	
  the	
  least	
  sophisticated	
  category	
  of	
  electronics	
  

production.	
  

	
  

The	
  Intra-­‐Regional	
  Trade	
  Phenomenon	
  	
  

	
   What	
  makes	
  Southeast	
  Asia	
  a	
  fascinating	
  case	
  is	
  that	
  that	
  the	
  supply	
  chains	
  in	
  

these	
  industries	
  were	
  developed	
  to	
  operate	
  almost	
  entirely	
  within	
  the	
  region.	
  This	
  

catalyzed	
  the	
  growth	
  of	
  a	
  strong	
  regional	
  economy.	
  Asia’s	
  intra-­‐regional	
  trade	
  more	
  than	
  

doubled	
  from	
  1980	
  to	
  the	
  mid	
  2000s,	
  and	
  has	
  since	
  continued	
  to	
  climb.	
  In	
  Southeast	
  Asia	
  

we	
  are	
  witnessing	
  a	
  degree	
  of	
  intra-­‐regional	
  integration	
  unparalleled	
  in	
  North	
  America	
  

and	
  Europe,	
  where	
  intra-­‐regional	
  trade	
  has	
  actually	
  declined	
  in	
  the	
  past	
  decade	
  

(Fukasaku,	
  2011).	
  Unlike	
  in	
  North	
  America	
  and	
  Europe,	
  countries	
  within	
  Southeast	
  Asia	
  

have	
  demonstrated	
  a	
  simultaneous	
  increase	
  in	
  export	
  competitiveness;	
  the	
  amount	
  of	
  

electric	
  machinery	
  in	
  each	
  country	
  is	
  positively	
  correlated	
  with	
  the	
  amount	
  in	
  

neighboring	
  countries	
  (Hayakawa	
  et	
  al.,	
  2009).	
  These	
  features	
  distinguish	
  Southeast	
  

Asia’s	
  system	
  of	
  intra-­‐regional	
  production	
  as	
  one	
  of	
  the	
  strongest	
  networks	
  in	
  the	
  world,	
  

and	
  may	
  put	
  the	
  region	
  in	
  a	
  position	
  to	
  rival	
  more	
  highly	
  developed	
  regions	
  if	
  the	
  trend	
  

continues.	
  But	
  most	
  importantly	
  for	
  purposes	
  of	
  this	
  paper,	
  the	
  interconnectedness	
  of	
  

Southeast	
  Asian	
  countries	
  with	
  one	
  another	
  has	
  important	
  implications	
  for	
  its	
  

vulnerability	
  to	
  trade	
  shocks,	
  which	
  will	
  be	
  discussed	
  in	
  a	
  later	
  section.	
  

	
   The	
  intra-­‐regional	
  supply	
  chain	
  system	
  in	
  these	
  industries	
  is	
  a	
  recent	
  

phenomenon.	
  Three	
  decades	
  ago,	
  the	
  countries	
  were	
  neither	
  as	
  regionally	
  integrated	
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nor	
  as	
  specialized	
  in	
  the	
  electronics	
  and	
  automotive	
  industries.	
  In	
  the	
  next	
  section	
  I	
  will	
  

focus	
  on	
  how	
  this	
  structural	
  shift	
  led	
  to	
  the	
  current	
  economic	
  system.	
  	
  

	
  

Part	
  2.	
  The	
  History	
  Behind	
  Southeast	
  Asia’s	
  Structural	
  Shift	
  

An	
  Overview	
  of	
  Changes	
  During	
  the	
  Past	
  Three	
  Decades	
  	
   	
  

	
   Southeast	
  Asia	
  has	
  demonstrated	
  sustained	
  export	
  growth	
  since	
  the	
  early	
  

fifteenth	
  century,	
  accelerating	
  in	
  recent	
  decades	
  (see	
  Figure	
  4).	
  While	
  the	
  region	
  

generally	
  pursued	
  export-­‐led	
  growth,	
  it	
  is	
  important	
  to	
  note	
  that	
  the	
  five	
  countries	
  vary	
  

greatly	
  with	
  regard	
  to	
  their	
  contribution	
  of	
  exports	
  to	
  GDP	
  (Figure	
  5).	
  Singapore	
  has	
  led	
  

Southeast	
  Asia	
  in	
  export-­‐oriented	
  industrialization,	
  followed	
  by	
  Thailand,	
  Malaysia,	
  and	
  

the	
  Philippines	
  in	
  the	
  late	
  1960s	
  and	
  early	
  1970s,	
  while	
  Indonesia	
  remained	
  committed	
  

to	
  the	
  domestic	
  market	
  through	
  the	
  1970s.	
  This	
  pattern	
  has	
  remained	
  relatively	
  

consistent	
  over	
  time.	
  Singapore	
  is	
  by	
  far	
  the	
  most	
  export-­‐oriented,	
  with	
  exports	
  

comprising	
  almost	
  209%	
  of	
  GDP	
  in	
  2011.7	
  Malaysia	
  and	
  Thailand	
  follow	
  next,	
  at	
  91.6%	
  

and	
  76.9%	
  respectively.	
  The	
  Philippines	
  and	
  Indonesia	
  have	
  remained	
  the	
  least	
  export-­‐

oriented	
  economies,	
  barely	
  ever	
  exceeding	
  50%.	
  In	
  2011,	
  exports	
  comprised	
  31.0%	
  of	
  

GDP	
  in	
  the	
  Philippines,	
  while	
  Indonesia	
  was	
  down	
  at	
  26.3%.	
  

	
   An	
  abundance	
  of	
  natural	
  resources	
  enabled	
  the	
  Southeast	
  Asian	
  countries	
  to	
  have	
  

growth	
  driven	
  by	
  primary	
  product	
  exports,	
  which	
  reduced	
  incentives	
  to	
  export	
  

manufactured	
  goods.	
  Agricultural	
  production	
  therefore	
  became	
  the	
  driver	
  of	
  growth	
  by	
  

the	
  nineteenth	
  century,	
  as	
  the	
  region	
  experienced	
  rising	
  primary	
  product	
  exports	
  to	
  

North	
  America	
  and	
  Europe.	
  After	
  achieving	
  independence	
  from	
  colonial	
  rule,	
  the	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
7	
  Though	
  this	
  figure	
  is	
  inflated	
  because	
  Singapore	
  is	
  a	
  transshipment	
  port.	
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countries	
  began	
  to	
  shift	
  away	
  from	
  agriculture	
  towards	
  modern	
  industry	
  in	
  the	
  1960s,	
  

and	
  made	
  a	
  strong	
  push	
  to	
  export	
  these	
  manufactured	
  goods.	
  Available	
  industrial	
  raw	
  

materials	
  and	
  energy	
  also	
  contributed	
  to	
  the	
  move	
  up	
  the	
  ladder	
  from	
  primary	
  raw	
  

materials.	
  The	
  increasing	
  trend	
  in	
  manufacturing	
  exports	
  has	
  continued	
  to	
  the	
  present	
  

day.	
  	
  

	
   Figure	
  6	
  shows	
  the	
  positive	
  trend	
  for	
  increasing	
  exports	
  in	
  machinery	
  and	
  

transport	
  equipment	
  from	
  the	
  late	
  1980s	
  through	
  2011.	
  This	
  category	
  does	
  not	
  account	
  

for	
  all	
  manufacturing	
  exports,	
  but	
  rather	
  only	
  the	
  leading	
  industrial	
  sectors	
  that	
  the	
  

countries	
  have	
  made	
  an	
  effort	
  to	
  diversify	
  into,	
  including	
  automotive	
  products,	
  

electronic	
  goods,	
  and	
  electrical	
  machinery,	
  among	
  others.	
  Singapore	
  began	
  with	
  higher	
  

exports	
  and	
  trended	
  similarly	
  to	
  the	
  others	
  before	
  surging	
  ahead	
  in	
  the	
  2000s,	
  reaching	
  

$188	
  billion	
  by	
  2011.	
  Malaysia	
  and	
  Thailand	
  followed	
  similar	
  growth	
  trajectories	
  to	
  each	
  

other;	
  Malaysia	
  demonstrated	
  higher	
  exports	
  than	
  Thailand	
  until	
  the	
  two	
  nearly	
  

converged	
  in	
  2011.	
  Indonesia	
  has	
  recorded	
  the	
  lowest	
  machinery	
  exports	
  since	
  1989,	
  

reaching	
  $21.8	
  billion	
  in	
  2011.	
  The	
  Philippines	
  is	
  the	
  only	
  country	
  out	
  of	
  the	
  five	
  that	
  did	
  

not	
  show	
  a	
  consistent	
  positive	
  trend	
  through	
  the	
  present.	
  Machinery	
  exports	
  there	
  

peaked	
  in	
  2007	
  at	
  a	
  level	
  below	
  the	
  others,	
  and	
  has	
  since	
  been	
  on	
  the	
  decline.	
  	
  

	
   The	
  shift	
  into	
  the	
  advanced	
  industrial	
  sector	
  has	
  largely	
  taken	
  place	
  in	
  the	
  

automotive	
  and	
  the	
  electronics	
  industries.	
  Looking	
  first	
  at	
  automobiles,	
  the	
  five	
  

countries	
  followed	
  similar	
  patterns	
  in	
  the	
  1960s	
  through	
  the	
  first	
  half	
  of	
  the	
  1990s	
  (see	
  

Figure	
  7).	
  The	
  point	
  of	
  divergence	
  was	
  the	
  Asian	
  Financial	
  Crisis	
  of	
  1997-­‐1998,	
  after	
  

which	
  Thailand	
  dramatically	
  surpassed	
  its	
  Southeast	
  Asian	
  neighbors	
  in	
  auto	
  exports.	
  

Thailand’s	
  leap	
  above	
  the	
  rest	
  can	
  be	
  explained	
  by	
  policy	
  differences	
  between	
  the	
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countries.	
  In	
  the	
  1960s	
  through	
  the	
  1980s,	
  national	
  policies	
  throughout	
  the	
  region	
  

aimed	
  to	
  protect	
  the	
  domestic	
  economies.	
  In	
  the	
  1990s,	
  Thailand	
  began	
  to	
  take	
  a	
  

different	
  path	
  as	
  it	
  introduced	
  liberalizations	
  that	
  encouraged	
  foreign	
  MNCs.	
  The	
  other	
  

countries,	
  meanwhile,	
  continued	
  to	
  promote	
  national	
  firms.	
  Coming	
  out	
  of	
  the	
  crisis,	
  a	
  

plunge	
  in	
  domestic	
  demand	
  created	
  a	
  new	
  need	
  for	
  auto	
  suppliers	
  to	
  export.	
  Thailand	
  

was	
  more	
  successful	
  than	
  the	
  other	
  Southeast	
  Asian	
  economies	
  whose	
  national	
  firms	
  

lacked	
  advanced	
  technology	
  and	
  access	
  to	
  international	
  production	
  networks	
  that	
  the	
  

MNCs	
  in	
  Thailand	
  had	
  (Wad,	
  2009;	
  Pollio,	
  2012;	
  Natsuda	
  and	
  Thoburn,	
  2011;	
  Kasuga	
  et	
  

al.,	
  2005).	
  By	
  2011,	
  Thai	
  auto	
  exports	
  exceed	
  $18	
  billion,	
  a	
  major	
  step	
  above	
  the	
  next	
  

follower	
  -­‐	
  Singapore	
  with	
  $4.8	
  billion.	
  

	
   The	
  shift	
  into	
  the	
  electronics	
  industry8	
  is	
  demonstrated	
  in	
  Figure	
  8.	
  Exports	
  have	
  

shown	
  a	
  positive	
  trend	
  since	
  the	
  electronics	
  industry	
  boom	
  of	
  the	
  late	
  1980s,9	
  despite	
  

temporary	
  declines	
  following	
  the	
  2008	
  Global	
  Financial	
  Crisis.	
  Singapore	
  has	
  long	
  been	
  

the	
  leader,	
  with	
  over	
  $13	
  billion	
  in	
  2011,	
  followed	
  by	
  Malaysia,	
  Thailand,	
  the	
  Philippines,	
  

and	
  finally	
  Indonesia.	
  While	
  Thailand’s	
  primary	
  focus	
  has	
  been	
  the	
  automotive	
  industry,	
  

its	
  robust	
  export	
  growth	
  in	
  electronics	
  reflects	
  the	
  country’s	
  status	
  as	
  a	
  leading	
  exporter	
  

of	
  hard	
  disk	
  drives.	
  Indonesia	
  is	
  the	
  country	
  demonstrating	
  the	
  flattest	
  export	
  growth	
  in	
  

this	
  industry.	
  

	
   The	
  second	
  half	
  of	
  the	
  twentieth	
  century	
  also	
  marked	
  the	
  emergence	
  of	
  an	
  

integrated	
  Asian	
  economy	
  as	
  Japan	
  and	
  the	
  newly	
  industrializing	
  economies	
  of	
  East	
  Asia	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
8	
  The	
  selection	
  of	
  electronic	
  goods	
  within	
  SITC	
  Revision	
  3	
  is	
  a	
  revised	
  version	
  by	
  the	
  author	
  of	
  the	
  
identification	
  of	
  electronic	
  goods	
  in	
  SITC	
  Revision	
  2	
  by	
  Kumakura	
  (2005)	
  and	
  Gangnes	
  and	
  Van	
  Asssche	
  
(2010).	
  The	
  selection	
  includes	
  categories	
  75,	
  76,	
  771,	
  772,	
  774,	
  776.	
  	
  
9	
  The	
  Comtrade	
  data	
  on	
  the	
  electronics	
  industry	
  used	
  in	
  this	
  study	
  is	
  only	
  available	
  beginning	
  in	
  the	
  late	
  
1980s	
  to	
  early	
  1990s	
  for	
  various	
  countries.	
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became	
  important	
  destinations	
  for	
  Southeast	
  Asia’s	
  exports	
  for	
  the	
  first	
  time	
  (Brown,	
  

1997).	
  This	
  was	
  in	
  part	
  due	
  to	
  a	
  wave	
  of	
  liberalization	
  policies	
  that	
  promoted	
  

intermediate	
  goods	
  trade	
  in	
  the	
  auto	
  and	
  electronics	
  industries,	
  and	
  in	
  effect	
  catalyzed	
  

the	
  emergence	
  of	
  a	
  regional	
  production	
  network.	
  

	
   Southeast	
  Asia’s	
  proportion	
  of	
  parts	
  and	
  components	
  in	
  manufacturing	
  exports	
  

has	
  well	
  exceeded	
  that	
  of	
  other	
  regions	
  of	
  the	
  world	
  for	
  decades,	
  surpassing	
  the	
  North	
  

American	
  Free	
  Trade	
  Agreement	
  (NAFTA)	
  and	
  European	
  Union	
  (EU)	
  averages	
  by	
  the	
  

early	
  2000s	
  (Athukorala	
  and	
  Yamashita,	
  2006).	
  Figure	
  2	
  shows	
  that	
  Singapore	
  is	
  the	
  

only	
  country	
  to	
  demonstrate	
  a	
  consistent	
  increase	
  in	
  intermediate	
  goods	
  exports	
  within	
  

the	
  machinery	
  and	
  transport	
  industries.	
  The	
  time	
  trends	
  in	
  the	
  other	
  countries	
  are	
  less	
  

clear,	
  but	
  have	
  all	
  remained	
  consistently	
  above	
  the	
  world	
  average	
  for	
  the	
  past	
  two	
  

decades.	
  

	
  

Theories	
  on	
  the	
  Emergence	
  of	
  the	
  Trade	
  Network	
  

	
   There	
  are	
  competing	
  theories	
  that	
  attempt	
  to	
  explain	
  the	
  structural	
  shift.	
  The	
  

first	
  is	
  the	
  Old	
  (classical	
  or	
  neoclassical)	
  Trade	
  Theory,	
  stemming	
  from	
  David	
  Ricardo,	
  

which	
  holds	
  that	
  countries	
  specialized	
  in	
  particular	
  industries	
  based	
  on	
  comparative	
  

advantage,	
  or	
  lower	
  opportunity	
  cost.	
  As	
  a	
  country	
  becomes	
  more	
  developed,	
  it	
  gains	
  a	
  

comparative	
  advantage	
  in	
  a	
  more	
  advanced	
  good.	
  According	
  to	
  this	
  theory,	
  American	
  

and	
  Japanese	
  electronics	
  firms	
  began	
  offshoring	
  their	
  less	
  sophisticated	
  production	
  to	
  

low-­‐wage	
  Taiwan,	
  South	
  Korea,	
  Hong	
  Kong,	
  and	
  Singapore,	
  also	
  known	
  as	
  the	
  Newly	
  

Industrializing	
  Economies	
  (NIEs),	
  as	
  electronics	
  production	
  became	
  increasingly	
  

modular	
  and	
  transportation	
  costs	
  declined.	
  As	
  labor	
  costs	
  rose	
  in	
  the	
  NIEs,	
  labor-­‐
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intensive	
  production	
  shifted	
  to	
  less	
  developed	
  East	
  Asian	
  economies	
  (Gangnes	
  and	
  Van	
  

Assche,	
  2010;	
  Hobday,	
  2001).	
  Proponents	
  of	
  the	
  Old	
  Trade	
  Theory	
  depict	
  the	
  region	
  as	
  

following	
  the	
  ‘flying	
  geese’	
  pattern	
  (see	
  Akamatsu,	
  1962).	
  Japan	
  was	
  the	
  leading	
  goose	
  in	
  

the	
  electronics	
  industry	
  from	
  the	
  1970s	
  until	
  the	
  1990s,	
  when	
  the	
  NIEs	
  became	
  more	
  

competitive.	
  Finally,	
  the	
  NIEs	
  were	
  followed	
  by	
  the	
  ASEAN-­‐4	
  countries	
  -­‐	
  Malaysia,	
  

Thailand,	
  Indonesia,	
  and	
  the	
  Philippines.	
  	
  

	
   New	
  Trade	
  Theory	
  does	
  not	
  support	
  the	
  view	
  that	
  comparative	
  advantage	
  

consistently	
  shifted	
  from	
  the	
  leader,	
  Japan,	
  to	
  the	
  less	
  developed	
  Asian	
  countries	
  that	
  

followed	
  behind.	
  Instead,	
  New	
  Trade	
  theorists	
  argue,	
  there	
  are	
  arbitrary	
  reasons	
  that	
  

countries	
  specialize	
  in	
  particular	
  goods;	
  the	
  advantage	
  is	
  to	
  specialize	
  in	
  only	
  one	
  type	
  

(Krugman,	
  1979).	
  The	
  reasoning	
  is	
  that	
  suppliers	
  face	
  lower	
  production	
  costs	
  with	
  

economies	
  of	
  scale	
  and	
  agglomeration,	
  and	
  trade	
  allows	
  countries	
  to	
  gain	
  economies	
  of	
  

scale	
  in	
  industries	
  in	
  which	
  they	
  would	
  not	
  otherwise	
  have	
  a	
  comparative	
  advantage.	
  

For	
  instance,	
  in	
  the	
  1980s	
  and	
  1990s,	
  Japanese	
  auto	
  companies	
  began	
  to	
  consolidate	
  a	
  

regional	
  production	
  network	
  by	
  encouraging	
  national	
  specialization	
  of	
  products	
  (Pollio,	
  

2012).	
  In	
  other	
  words,	
  specific	
  vehicle	
  lines	
  were	
  produced	
  in	
  each	
  country	
  in	
  order	
  to	
  

achieve	
  economies	
  of	
  scale,	
  and	
  from	
  there	
  exported	
  back	
  to	
  Japan	
  for	
  sale	
  to	
  final	
  

consumers.	
  	
  

	
  

Theories	
  That	
  Explain	
  Diversification	
  into	
  New	
  Industries	
  	
  

	
   While	
  old	
  and	
  new	
  trade	
  theories	
  provide	
  explanations	
  for	
  the	
  emergence	
  of	
  

fragmentation	
  and	
  the	
  overall	
  trade	
  network,	
  a	
  different	
  body	
  of	
  literature	
  addresses	
  the	
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region’s	
  move	
  away	
  from	
  the	
  agricultural	
  sector	
  towards	
  advanced	
  industrial	
  activity.	
  A	
  

number	
  of	
  explanations	
  for	
  Southeast	
  Asia’s	
  effort	
  to	
  diversify	
  have	
  been	
  proposed.	
  

	
   The	
  first	
  is	
  the	
  New	
  Endogenous	
  Growth	
  Theory,	
  which	
  became	
  popular	
  in	
  the	
  

1980s	
  and	
  1990s	
  (Romer,	
  1986).	
  This	
  theory	
  holds	
  that	
  increasing	
  returns	
  is	
  an	
  

endogenous	
  explanation	
  for	
  economic	
  growth,	
  and	
  attributes	
  increasing	
  returns	
  to	
  

specialization	
  and	
  investment	
  in	
  knowledge	
  capital.	
  Productivity	
  growth	
  is	
  driven	
  by	
  the	
  

rate	
  of	
  technological	
  innovations,	
  in	
  the	
  form	
  of	
  new	
  products,	
  processes,	
  and	
  ways	
  of	
  

organizing	
  production.	
  This	
  theory	
  identifies	
  research	
  and	
  development	
  investment	
  as	
  

the	
  cause	
  of	
  innovations.	
  Proponents	
  of	
  this	
  theory	
  encouraged	
  less	
  developed	
  countries	
  

to	
  emphasize	
  human	
  capital	
  more	
  than	
  physical	
  capital	
  (Meier	
  and	
  Rauch,	
  2005).	
  	
  

	
   Another	
  explanation	
  is	
  that	
  the	
  countries	
  shifted	
  away	
  from	
  agricultural	
  exports	
  

due	
  to	
  declining	
  terms	
  of	
  trade,	
  or	
  price	
  of	
  exports	
  relative	
  to	
  the	
  price	
  of	
  imports.	
  

According	
  to	
  the	
  Prebisch-­‐Singer	
  theory,	
  primary	
  product	
  prices	
  are	
  on	
  a	
  declining	
  trend	
  

relative	
  to	
  the	
  price	
  of	
  manufactured	
  goods	
  (Prebisch,	
  1959;	
  Singer,	
  1950).	
  Primary	
  

product	
  prices	
  have	
  fallen	
  since	
  the	
  1960s	
  as	
  a	
  result	
  of	
  incentive	
  policies	
  implemented	
  

to	
  benefit	
  other	
  sectors	
  at	
  the	
  expense	
  of	
  farmers	
  (Banerjee	
  et	
  al.,	
  2006).	
  	
  Declining	
  and	
  

volatile	
  terms	
  of	
  trade	
  led	
  to	
  weakened	
  export	
  revenues	
  for	
  developing	
  economies	
  

(Eichengreen,	
  1996).	
  A	
  number	
  of	
  studies	
  (see	
  Mendoza,	
  1997)	
  found	
  a	
  significant	
  

negative	
  relationship	
  between	
  the	
  volatility	
  of	
  terms	
  of	
  trade	
  and	
  growth.	
  	
  

	
   The	
  Dutch	
  disease	
  (or	
  resource	
  curse)	
  explanation	
  holds	
  that	
  countries	
  with	
  large	
  

natural	
  resource	
  endowments	
  tend	
  to	
  have	
  slower	
  growth	
  over	
  time.	
  Natural	
  resource	
  

exports	
  appreciate	
  currency,	
  which	
  in	
  turn	
  makes	
  other	
  industries	
  less	
  competitive	
  and	
  

can	
  bring	
  about	
  political	
  conflicts	
  and	
  corrupt	
  institutions.	
  Most	
  importantly,	
  wealth	
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generated	
  by	
  natural	
  resource	
  exports	
  creates	
  demand	
  for	
  non-­‐traded	
  goods,	
  which	
  then	
  

compete	
  with	
  the	
  manufacturing	
  sector	
  for	
  scarce	
  inputs,	
  such	
  as	
  skilled	
  labor.	
  This	
  

theory	
  sees	
  manufacturing	
  as	
  the	
  engine	
  of	
  economic	
  growth,	
  because	
  it	
  yields	
  positive	
  

externalities	
  for	
  the	
  economy	
  (Meier	
  and	
  Rauch,	
  2005).	
  	
  

	
   As	
  each	
  of	
  these	
  theories	
  gained	
  popularity,	
  they	
  contributed	
  to	
  the	
  decision	
  of	
  

the	
  recently	
  independent	
  Southeast	
  Asian	
  governments	
  to	
  shift	
  away	
  from	
  agriculture.	
  

But	
  of	
  all	
  the	
  reasons	
  the	
  countries	
  diversified,	
  the	
  one	
  most	
  relevant	
  to	
  this	
  project	
  is	
  

volatility,	
  which	
  is	
  the	
  topic	
  of	
  the	
  following	
  section.	
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Chapter	
  3.	
  Southeast	
  Asia’s	
  Volatility	
  Over	
  Time	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

The	
  Volatility	
  of	
  Primary	
  Product	
  Exports	
  

	
   By	
  the	
  1950s	
  concerns	
  arose	
  that	
  growth	
  of	
  production	
  and	
  exports	
  in	
  developing	
  

countries	
  was	
  hindered	
  by	
  volatility	
  in	
  export	
  earnings.	
  In	
  the	
  export	
  sector,	
  less	
  

developed	
  countries	
  had	
  greater	
  short	
  run	
  fluctuations	
  than	
  advanced	
  economies.	
  

Several	
  Asian	
  economies	
  even	
  demonstrated	
  less	
  stability	
  in	
  comparison	
  to	
  other	
  

developing	
  countries	
  outside	
  of	
  the	
  region	
  (Naya,	
  1973).	
  A	
  large	
  body	
  of	
  research	
  

attributed	
  volatile	
  export	
  earnings	
  to	
  concentration	
  in	
  primary	
  products.	
  

	
   A	
  number	
  of	
  factors	
  contributed	
  to	
  the	
  volatile	
  export	
  earnings	
  of	
  primary	
  

products.	
  Primary	
  products	
  have	
  low	
  income	
  elasticity	
  of	
  demand	
  and	
  low	
  price	
  

elasticity	
  of	
  supply,	
  both	
  of	
  which	
  impacted	
  export	
  revenues	
  (Naya,	
  1973).	
  Prebisch	
  

(1950)	
  made	
  the	
  seminal	
  argument	
  that	
  primary	
  products	
  faced	
  price	
  fluctuations	
  that,	
  

in	
  combination	
  with	
  declining	
  terms	
  of	
  trade,	
  resulted	
  in	
  volatile	
  export	
  revenues.	
  One	
  

reason	
  for	
  price	
  volatility	
  is	
  that	
  domestic	
  production	
  of	
  primary	
  products,	
  unlike	
  

manufacturing,	
  is	
  impacted	
  by	
  the	
  unstable	
  climate.	
  When	
  faced	
  with	
  export	
  price	
  

volatility,	
  wealthier	
  countries	
  with	
  more	
  advanced	
  institutions	
  are	
  better	
  able	
  to	
  

stabilize	
  than	
  developing	
  countries	
  (Blattman	
  et	
  al.,	
  2007).	
  Volatility	
  was	
  therefore	
  not	
  a	
  

huge	
  problem	
  for	
  large,	
  diversified	
  and	
  industrialized	
  nations	
  during	
  this	
  time	
  period,	
  

but	
  had	
  a	
  strong	
  negative	
  impact	
  on	
  developing	
  commodity-­‐dependent	
  economies.	
  	
  

	
   The	
  attempt	
  to	
  reduce	
  export	
  volatility	
  was	
  one	
  of	
  the	
  major	
  factors	
  that	
  led	
  

the	
  Southeast	
  Asian	
  countries	
  to	
  directly	
  induce	
  diversification	
  out	
  of	
  agriculture	
  

through	
  policy	
  initiatives	
  after	
  gaining	
  independence	
  in	
  the	
  1950s	
  and	
  1960s.	
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Diversification	
  both	
  into	
  industry	
  and	
  into	
  a	
  broader	
  range	
  of	
  agricultural	
  goods	
  was	
  

intended	
  to	
  counter	
  vulnerability	
  to	
  the	
  global	
  markets	
  caused	
  by	
  a	
  narrow	
  range	
  of	
  

primary	
  product	
  exports.	
  For	
  example,	
  Malaysia’s	
  diversification	
  in	
  the	
  1970s	
  was	
  

driven	
  by	
  efforts	
  to	
  reduce	
  reliance	
  on	
  tin	
  and	
  rubber	
  exports	
  that	
  had	
  seen	
  dramatic	
  

price	
  fluctuations	
  in	
  the	
  1950s,	
  in	
  addition	
  to	
  falling	
  rubber	
  prices	
  (Jomo	
  and	
  Rock,	
  

1998).	
  	
  

	
  

Volatility	
  After	
  Diversification	
  

	
   As	
  developing	
  countries	
  worldwide	
  began	
  to	
  diversify	
  for	
  reasons	
  similar	
  to	
  

Southeast	
  Asia,	
  a	
  number	
  of	
  empirical	
  studies	
  examined	
  the	
  improvement	
  in	
  stability	
  

after	
  diversification.	
  Many	
  found	
  that	
  economies	
  concentrated	
  in	
  primary	
  products	
  were	
  

indeed	
  more	
  volatile	
  than	
  countries	
  that	
  diversified.	
  For	
  instance,	
  using	
  data	
  for	
  35	
  

countries	
  from	
  1870	
  to	
  1939,	
  Blattman	
  et	
  al.	
  (2007)	
  found	
  that	
  among	
  periphery	
  

economies	
  (price-­‐taking	
  economies),	
  countries	
  with	
  volatile	
  primary	
  product	
  prices	
  

demonstrated	
  slower	
  growth	
  than	
  countries	
  exporting	
  less	
  volatile	
  products.	
  These	
  

countries	
  also	
  grew	
  more	
  slowly	
  than	
  core	
  economies	
  (price-­‐setting	
  economies).	
  	
  

	
   However,	
  the	
  relationship	
  between	
  concentration	
  in	
  primary	
  products	
  and	
  

export	
  earning	
  stability	
  still	
  poses	
  an	
  interesting	
  question,	
  because	
  a	
  number	
  of	
  studies	
  

have	
  challenged	
  the	
  popular	
  theory	
  that	
  concentration	
  and	
  stability	
  are	
  negatively	
  

related.	
  	
  

	
   In	
  a	
  1964	
  paper,	
  Massell	
  investigated	
  the	
  extent	
  to	
  which	
  countries’	
  volatile	
  

export	
  earnings	
  are	
  related	
  to	
  their	
  concentration	
  in	
  exports,	
  and	
  found	
  a	
  low	
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correlation	
  between	
  instability	
  and	
  concentration.10	
  While	
  Massell’s	
  study	
  looked	
  at	
  

concentration	
  of	
  exports	
  rather	
  than	
  primary	
  product	
  exports,	
  exports	
  in	
  primary	
  

products	
  were	
  more	
  concentrated	
  than	
  the	
  range	
  of	
  manufacturing	
  exports	
  to	
  which	
  

countries	
  diversified.	
  One	
  proposed	
  explanation	
  for	
  the	
  weak	
  relationship	
  is	
  that	
  highly	
  

specialized	
  countries	
  tend	
  to	
  deliberately	
  concentrate	
  in	
  commodities	
  with	
  stable	
  

earnings	
  (MacBean	
  and	
  Nguyen,	
  1980).	
  Empirically,	
  however,	
  that	
  may	
  not	
  be	
  the	
  case	
  

in	
  Southeast	
  Asia.	
  The	
  aim	
  of	
  the	
  following	
  chapter	
  is	
  to	
  investigate	
  the	
  stability	
  of	
  the	
  

industries	
  in	
  which	
  the	
  Southeast	
  Asian	
  economies	
  have	
  concentrated.	
  	
  

	
   Massell’s	
  finding	
  contradicted	
  popular	
  theory	
  and	
  suggested	
  that	
  policies	
  aimed	
  

toward	
  increased	
  diversification	
  could	
  not	
  improve	
  stability.	
  MacBean	
  and	
  Nguyen	
  

(1980)	
  found	
  that	
  when	
  there	
  is	
  an	
  observed	
  negative	
  relationship	
  between	
  export	
  

concentration	
  and	
  stability,	
  an	
  increase	
  in	
  diversification	
  does	
  not	
  lead	
  to	
  stabilized	
  

export	
  earnings.	
  Rather,	
  diversification	
  could	
  only	
  lead	
  to	
  greater	
  export	
  earnings	
  

stability	
  if	
  it	
  entailed	
  increasing	
  shares	
  of	
  commodities	
  with	
  stable	
  export	
  proceeds.	
  	
  

	
   In	
  a	
  more	
  recent	
  study,	
  Bebczuk	
  and	
  Berrettoni	
  (2006)	
  likewise	
  challenged	
  

popular	
  theory	
  with	
  a	
  cross-­‐sectional	
  analysis	
  using	
  data	
  from	
  Latin	
  America,	
  where	
  

countries	
  diversified	
  largely	
  in	
  response	
  to	
  volatile	
  commodity	
  prices.	
  To	
  indicate	
  

concentration,	
  the	
  authors	
  used	
  the	
  Herfindahl	
  index,	
  which	
  equals	
  the	
  sum	
  of	
  squared	
  

proportional	
  exposures	
  to	
  various	
  sectors	
  (a	
  maximum	
  score	
  of	
  1	
  indicates	
  complete	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
10	
  A	
  number	
  of	
  ways	
  to	
  measure	
  volatility	
  of	
  export	
  earnings	
  have	
  been	
  used	
  in	
  different	
  studies:	
  “the	
  
standard	
  errors	
  of	
  estimate	
  obtained	
  from	
  regressions	
  with	
  linear	
  [Massell:	
  1964],	
  exponential	
  [Massell:	
  
1970]	
  and	
  moving	
  average	
  [MacBean:	
  1966]	
  trend	
  forms”	
  (Love,	
  1990).	
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concentration,	
  while	
  lower	
  values	
  indicate	
  diversification).11	
  Nine	
  East	
  Asian	
  Countries	
  

recorded	
  a	
  Herfindahl	
  index	
  declining	
  from	
  0.151	
  in	
  1970	
  to	
  0.108	
  in	
  2000,	
  parallel	
  to	
  

the	
  region’s	
  diversification	
  over	
  time.	
  The	
  results	
  show	
  that	
  high	
  GDP,	
  stability,	
  and	
  

openness	
  are	
  correlated	
  with	
  concentrated	
  rather	
  than	
  diversified	
  exports.	
  In	
  other	
  

words,	
  the	
  study	
  found	
  that	
  concentration	
  has	
  positive	
  effects	
  for	
  stability.	
  

	
  

Implications	
  of	
  Southeast	
  Asia’s	
  Structural	
  Shift	
  for	
  Volatility	
  

	
   Southeast	
  Asia’s	
  structural	
  shift,	
  discussed	
  in	
  Chapter	
  2,	
  calls	
  for	
  a	
  re-­‐evaluation	
  

of	
  the	
  region’s	
  export	
  stability.	
  The	
  move	
  towards	
  supply-­‐chain	
  focused	
  industries,	
  

characterized	
  by	
  intra-­‐regional	
  and	
  intermediate	
  goods	
  trade,	
  has	
  likely	
  coincided	
  with	
  

changing	
  patterns	
  in	
  volatility	
  of	
  export	
  revenues.	
  

	
   The	
  literature	
  has	
  pointed	
  out	
  that	
  the	
  new	
  industries	
  may	
  demonstrate	
  more	
  

volatility	
  than	
  the	
  old	
  industries.	
  The	
  electronics	
  industry,	
  especially	
  semiconductors,	
  

has	
  extreme	
  booms	
  and	
  busts,	
  driven	
  by	
  uneven	
  technological	
  progress,	
  demand	
  

fluctuations	
  in	
  particular	
  products,	
  and	
  demand	
  conditions	
  in	
  consumer	
  economies.	
  As	
  a	
  

result,	
  electronics	
  industry	
  cycles	
  are	
  more	
  dramatic	
  than	
  the	
  average	
  business	
  cycle	
  

(Gangnes	
  and	
  Van	
  Assche,	
  2010).	
  The	
  literature	
  on	
  macroeconomic	
  stability	
  in	
  Southeast	
  

Asia	
  focuses	
  on	
  factors	
  such	
  as	
  yen/dollar	
  fluctuations,	
  but	
  does	
  not	
  pay	
  enough	
  

attention	
  to	
  the	
  impact	
  of	
  the	
  global	
  electronics	
  industry	
  on	
  the	
  region’s	
  trade	
  

performance	
  (Kumakura,	
  2005).	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
11For	
  measuring	
  concentration	
  in	
  exports,	
  the	
  most	
  frequently	
  used	
  method	
  is	
  based	
  on	
  the	
  Gini	
  
coefficient	
  and	
  the	
  modified	
  Gini-­‐Hirschman	
  coefficient.	
  Another	
  index	
  is	
  the	
  Herfindal-­‐Hirschman	
  
concentration	
  index,	
  which	
  was	
  used	
  to	
  take	
  into	
  account	
  globalization	
  (Hamid,	
  2010).	
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   In	
  addition	
  to	
  the	
  potential	
  for	
  new	
  volatility	
  patterns	
  related	
  to	
  industry-­‐specific	
  

factors,	
  the	
  question	
  remains	
  as	
  to	
  how	
  the	
  intra-­‐regional	
  trade	
  integration	
  will	
  affect	
  

the	
  region’s	
  export	
  performance.	
  There	
  are	
  competing	
  theories	
  in	
  the	
  literature	
  about	
  

the	
  implications	
  of	
  the	
  supply	
  chain	
  system	
  for	
  macroeconomic	
  stability	
  (see	
  Rana,	
  

2007).	
  	
  

	
   The	
  first	
  body	
  of	
  literature	
  is	
  focused	
  on	
  how	
  demand	
  will	
  impact	
  stability	
  of	
  the	
  

production	
  network.	
  There	
  is	
  a	
  general	
  theory	
  in	
  the	
  literature	
  that	
  supply	
  chains	
  tend	
  

to	
  synchronize	
  business	
  cycles	
  across	
  countries	
  (Calderon	
  et	
  al.,	
  2007).	
  Though	
  

fragmentation	
  has	
  increased	
  intra-­‐regional	
  trade	
  for	
  parts	
  and	
  components,	
  this	
  has	
  

required	
  reliance	
  on	
  external	
  demand	
  for	
  final	
  goods	
  (Jongwanich,	
  2010).	
  

A	
  major	
  source	
  of	
  vulnerability	
  to	
  export	
  fluctuations	
  stems	
  from	
  reliance	
  of	
  the	
  new	
  

industries	
  on	
  final	
  demand	
  from	
  highly	
  developed	
  countries,	
  mainly	
  the	
  U.S.	
  Some	
  of	
  the	
  

literature	
  argues	
  that	
  this	
  will	
  make	
  East	
  Asia	
  susceptible	
  to	
  demand	
  contractions	
  

outside	
  of	
  the	
  region	
  (Athukorala	
  and	
  Yamashita,	
  2006),	
  meaning	
  that	
  tighter	
  trade	
  

integration	
  should	
  increase	
  co-­‐movement	
  of	
  East	
  Asia’s	
  trade	
  performance	
  with	
  global	
  

business	
  cycles.	
  However,	
  the	
  system	
  has	
  the	
  potential	
  to	
  be	
  stabilizing	
  if	
  intermediate	
  

goods	
  trade	
  within	
  the	
  region	
  continues	
  in	
  spite	
  of	
  external	
  conditions.	
  This	
  could	
  be	
  the	
  

case	
  if	
  firms	
  at	
  the	
  top	
  of	
  the	
  supply	
  chain	
  continue	
  to	
  pile	
  up	
  intermediate	
  goods	
  

inventory	
  during	
  demand	
  shocks.	
  	
  

	
   The	
  other	
  side	
  of	
  the	
  debate	
  is	
  concerned	
  with	
  supply	
  shocks.	
  Inter-­‐industry	
  

trade,	
  whereby	
  countries	
  specialize	
  in	
  different	
  industries,	
  should	
  not	
  lead	
  to	
  co-­‐

movement	
  of	
  business	
  cycles	
  and	
  therefore	
  greater	
  integration	
  of	
  trade	
  should	
  not	
  have	
  

a	
  substantial	
  impact	
  on	
  export	
  volatility	
  (Rana,	
  2007).	
  However,	
  as	
  Chapter	
  2	
  discussed,	
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East	
  Asia’s	
  cross-­‐national	
  trade	
  has	
  coincided	
  with	
  increasing	
  vertical	
  specialization	
  

within	
  industries.	
  The	
  interdependence	
  of	
  the	
  countries	
  creates	
  the	
  possibility	
  that	
  

supply	
  shocks	
  in	
  one	
  country	
  could	
  generate	
  a	
  ‘chain	
  reaction,’	
  disrupting	
  exports	
  at	
  the	
  

successive	
  stages	
  of	
  production.	
  	
  

	
   Given	
  the	
  theoretical	
  debate,	
  assessing	
  the	
  supply	
  chains’	
  responses	
  to	
  trade	
  

disturbances	
  requires	
  looking	
  at	
  empirical	
  evidence	
  of	
  both	
  external	
  demand	
  shocks	
  and	
  

internal	
  supply	
  shocks.	
  In	
  the	
  wake	
  of	
  the	
  2008	
  Global	
  Financial	
  Crisis	
  (GFC)	
  and	
  a	
  

number	
  of	
  recent	
  natural	
  disasters	
  in	
  Asia,	
  a	
  great	
  deal	
  of	
  research	
  has	
  focused	
  on	
  the	
  

resilience	
  of	
  Southeast	
  Asia’s	
  supply	
  chains.	
  The	
  events	
  provided	
  effective	
  case	
  studies	
  

of	
  both	
  types	
  of	
  shocks,	
  as	
  the	
  GFC	
  took	
  a	
  toll	
  on	
  external	
  demand,	
  while	
  natural	
  

disasters	
  disrupted	
  production	
  within	
  the	
  network.	
  

	
   Empirical	
  evidence	
  has	
  supported	
  the	
  view	
  that	
  vertical	
  specialization	
  and	
  trade	
  

within	
  industries	
  leads	
  to	
  synchronized	
  business	
  cycles	
  in	
  East	
  Asia.	
  Using	
  data	
  from	
  

1976	
  to	
  1997	
  from	
  10	
  East	
  Asian	
  economies	
  (including	
  the	
  five	
  in	
  this	
  study),	
  Shin	
  and	
  

Wang	
  (2004)	
  found	
  strong	
  correlation	
  of	
  output	
  between	
  countries	
  that	
  participated	
  in	
  

trade	
  within	
  industries.	
  Rana	
  (2007)	
  followed	
  up	
  on	
  Shin	
  and	
  Wang’s	
  study	
  using	
  data	
  

from	
  1993	
  to	
  2004	
  and	
  confirmed	
  this	
  result,	
  suggesting	
  that,	
  on	
  the	
  demand	
  side,	
  

supply	
  chains	
  could	
  make	
  the	
  Southeast	
  Asian	
  economies	
  vulnerable	
  to	
  export	
  

fluctuations.	
  	
  

	
   To	
  identify	
  implications	
  of	
  the	
  2008	
  GFC	
  for	
  Asia’s	
  production	
  networks,	
  Obashi	
  

(2009)	
  analyzed	
  the	
  stability	
  of	
  intra-­‐regional	
  machinery	
  supply	
  chains	
  during	
  the	
  Asian	
  

Financial	
  Crisis	
  of	
  1997	
  to	
  1998.	
  During	
  this	
  period,	
  weakened	
  domestic	
  demand	
  led	
  to	
  

the	
  increased	
  importance	
  of	
  external	
  demand	
  in	
  explaining	
  business	
  cycles.	
  The	
  results	
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showed	
  that	
  intermediate	
  goods	
  trade	
  was	
  less	
  likely	
  to	
  be	
  interrupted	
  than	
  final	
  goods	
  

trade,	
  and	
  in	
  the	
  case	
  of	
  a	
  disruption,	
  trade	
  was	
  discontinued	
  for	
  a	
  shorter	
  amount	
  of	
  

time.	
  Obashi	
  concluded	
  that	
  the	
  relationships	
  within	
  the	
  network	
  are	
  robust	
  enough	
  to	
  

withstand	
  a	
  temporary	
  disruption	
  of	
  demand	
  for	
  final	
  goods	
  in	
  a	
  country	
  like	
  the	
  U.S.	
  	
  

	
   In	
  line	
  with	
  Obashi’s	
  findings,	
  most	
  empirical	
  evidence	
  suggests	
  that,	
  while	
  the	
  

GFC	
  slowed	
  down	
  trade	
  in	
  East	
  Asia,	
  the	
  dense	
  production	
  network	
  provided	
  a	
  cushion	
  

for	
  the	
  region’s	
  recovery.	
  Particularly	
  in	
  the	
  machinery	
  sector,	
  exports	
  within	
  the	
  region	
  

recovered	
  faster	
  than	
  exports	
  to	
  the	
  U.S.	
  and	
  Europe.	
  Japan’s	
  exports	
  to	
  East	
  Asia	
  picked	
  

back	
  up	
  ahead	
  of	
  its	
  exports	
  to	
  outside	
  of	
  the	
  region,	
  reflecting	
  the	
  robust	
  intra-­‐regional	
  

parts	
  and	
  components	
  trade	
  relationship.	
  Machinery	
  parts	
  and	
  components	
  exports	
  

demonstrated	
  a	
  stronger	
  recovery	
  than	
  final	
  goods,	
  both	
  in	
  the	
  short	
  term	
  (within	
  4	
  

months	
  of	
  the	
  crisis)	
  and	
  the	
  longer	
  term	
  (within	
  the	
  year),	
  supporting	
  the	
  view	
  that	
  

intermediate	
  goods	
  trade	
  is	
  more	
  resilient	
  than	
  final	
  goods	
  trade	
  (Ando,	
  2010;	
  Ando	
  and	
  

Kimura,	
  2012).	
  

	
   A	
  study	
  by	
  Uchida	
  and	
  Inomata	
  (2009)	
  confirmed	
  the	
  robustness	
  of	
  intermediate	
  

goods	
  trade.	
  The	
  authors	
  used	
  the	
  Hummels	
  et	
  al.	
  (2001)	
  Vertical	
  Specialization	
  index	
  

discussed	
  in	
  the	
  previous	
  chapter.	
  The	
  measure	
  calculates	
  the	
  amount	
  of	
  imported	
  

inputs	
  used	
  for	
  production	
  of	
  goods	
  that	
  are	
  thereafter	
  exported.	
  The	
  authors	
  improved	
  

upon	
  the	
  index	
  by	
  distinguishing	
  between	
  countries	
  mainly	
  producing	
  intermediate	
  

goods,	
  and	
  those	
  mainly	
  assembling	
  final	
  goods.	
  The	
  result	
  showed	
  that	
  vertical	
  

specialization	
  of	
  intermediate	
  goods	
  was	
  less	
  severely	
  affected	
  by	
  the	
  GFC	
  than	
  that	
  of	
  

final	
  goods.	
  One	
  explanation	
  could	
  be	
  a	
  time	
  lag,	
  as	
  the	
  plunge	
  in	
  U.S.	
  demand	
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immediately	
  affected	
  final	
  goods.	
  The	
  authors	
  also	
  suggest	
  that	
  intermediate	
  goods	
  trade	
  

could	
  benefit	
  from	
  contractual	
  commitments	
  to	
  parts	
  and	
  components	
  orders.	
  	
  

	
   Most	
  studies,	
  then,	
  found	
  that	
  intra-­‐regional	
  intermediate	
  goods	
  trade	
  was	
  a	
  

source	
  of	
  stability	
  for	
  East	
  Asia	
  after	
  the	
  GFC	
  caused	
  a	
  major	
  external	
  demand	
  shock.	
  But	
  

recent	
  supply	
  shocks	
  have	
  drawn	
  attention	
  to	
  the	
  more	
  problematic	
  consequences	
  of	
  

tight	
  integration.	
  

	
   In	
  March	
  2011,	
  a	
  massive	
  earthquake	
  hit	
  Japan’s	
  Tohoku	
  (Northeast)	
  region,	
  

triggering	
  a	
  tsunami	
  that	
  crippled	
  production	
  in	
  a	
  major	
  hub	
  for	
  both	
  intermediate	
  and	
  

final	
  goods.	
  Japan’s	
  exports	
  recovered	
  quickly,	
  particularly	
  in	
  the	
  auto	
  industry,	
  which	
  

surpassed	
  the	
  previous	
  year’s	
  exports	
  just	
  a	
  few	
  months	
  after	
  the	
  disaster.	
  	
  But	
  the	
  

supply	
  shock,	
  particularly	
  devastating	
  in	
  the	
  electronics	
  and	
  auto	
  industries,	
  was	
  

transmitted	
  to	
  other	
  countries	
  as	
  parts	
  were	
  not	
  delivered	
  to	
  production	
  sites	
  that	
  

function	
  on	
  a	
  just-­‐in-­‐time	
  basis.	
  Production	
  and	
  exports	
  dropped	
  in	
  China	
  and	
  Thailand,	
  

though	
  only	
  after	
  a	
  one-­‐month	
  lag,	
  because	
  the	
  sites	
  had	
  enough	
  parts	
  and	
  components	
  

inventory	
  to	
  continue	
  production	
  for	
  a	
  short	
  period.	
  The	
  problem	
  was	
  exacerbated	
  by	
  

the	
  supply	
  chain	
  system,	
  which	
  could	
  not	
  accommodate	
  replacements	
  from	
  other	
  

suppliers	
  due	
  to	
  specific	
  customization	
  of	
  parts	
  (Fujita	
  and	
  Hamaguchi,	
  2012).	
  

	
   Despite	
  the	
  shock	
  to	
  the	
  supply	
  chain,	
  intra-­‐regional	
  parts	
  and	
  components	
  trade	
  

was	
  less	
  affected	
  than	
  inter-­‐regional	
  final	
  goods	
  trade.	
  Using	
  an	
  econometric	
  model	
  to	
  

measure	
  fall	
  and	
  recovery	
  in	
  Japan’s	
  exports,	
  Ando	
  and	
  Kimura	
  (2012)	
  found	
  that	
  parts	
  

and	
  components	
  machinery	
  trade	
  with	
  East	
  Asian	
  countries	
  showed	
  a	
  smaller	
  exit	
  effect	
  

than	
  final	
  goods,	
  and	
  was	
  more	
  likely	
  to	
  recover	
  after	
  trade	
  was	
  discontinued.	
  The	
  quick	
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recovery	
  of	
  machinery	
  parts	
  and	
  components	
  trade	
  suggests	
  that	
  firms	
  prioritized	
  

maintaining	
  stability	
  in	
  international	
  supply	
  chains	
  after	
  the	
  earthquake.	
  

	
   In	
  October	
  2011,	
  a	
  major	
  flood	
  caused	
  serious	
  damage	
  to	
  production	
  sites	
  in	
  

Bangkok	
  and	
  surrounding	
  areas.	
  Thailand’s	
  auto	
  exports	
  decreased	
  by	
  one	
  half	
  following	
  

the	
  flood,	
  and	
  electronics	
  finished	
  goods	
  exports	
  to	
  the	
  European	
  Union,	
  Japan,	
  and	
  the	
  

U.S.	
  fell	
  significantly.	
  Industrial	
  exports	
  to	
  other	
  East	
  Asian	
  countries	
  remained	
  steadier	
  

than	
  final	
  goods	
  exports.	
  Nonetheless,	
  the	
  flood	
  affected	
  not	
  only	
  production	
  in	
  the	
  

immediate	
  region,	
  but	
  in	
  other	
  parts	
  of	
  Thailand	
  and	
  extended	
  outside	
  of	
  the	
  country,	
  	
  

due	
  to	
  the	
  disruption	
  to	
  the	
  supply	
  chain.	
  Parts	
  and	
  components	
  were	
  not	
  delivered	
  on	
  a	
  

just-­‐in-­‐time	
  basis,	
  forcing	
  operations	
  to	
  halt	
  at	
  other	
  stages	
  in	
  production.	
  Japan	
  

recorded	
  a	
  decline	
  in	
  knocked	
  down	
  vehicle	
  exports,	
  or	
  final	
  vehicles	
  with	
  parts	
  and	
  

components	
  manufactured	
  in	
  other	
  countries.	
  The	
  worst	
  affected	
  of	
  Japan’s	
  exports	
  

were	
  pickup	
  trucks	
  and	
  hard-­‐disk	
  drives,	
  which	
  have	
  intermediate	
  production	
  in	
  

Thailand	
  (Chongvilaivan,	
  2012).	
  	
  

	
   In	
  response	
  to	
  recent	
  empirical	
  findings	
  that	
  supply	
  chains	
  experience	
  volatile	
  

export	
  earnings	
  following	
  production	
  disruptions,	
  there	
  have	
  been	
  efforts	
  to	
  reduce	
  

their	
  risk	
  of	
  instability.	
  Final	
  goods	
  manufacturers	
  have	
  ramped	
  up	
  efforts	
  to	
  build	
  up	
  

sufficient	
  inventories,	
  arrange	
  back-­‐up	
  production	
  sites,	
  and	
  use	
  products	
  that	
  are	
  

compatible	
  with	
  multiple	
  sources	
  (Chongvilaivan	
  2012).	
  

	
   In	
  sum,	
  the	
  literature	
  reveals	
  contradictory	
  theories	
  about	
  the	
  relationship	
  

between	
  Southeast	
  Asia’s	
  structural	
  shift	
  and	
  the	
  volatility	
  of	
  export	
  earnings,	
  and	
  the	
  

empirical	
  studies	
  have	
  likewise	
  not	
  drawn	
  consistent	
  conclusions.	
  On	
  the	
  demand	
  side,	
  

the	
  intra-­‐regional	
  intermediate	
  goods	
  trade	
  showed	
  more	
  resilience	
  to	
  the	
  2008	
  GFC	
  



	
   	
  
	
  

	
  

29	
  

than	
  popular	
  theory	
  would	
  anticipate.	
  The	
  supply	
  side	
  story	
  is	
  less	
  clear.	
  In	
  the	
  

aftermath	
  of	
  two	
  recent	
  natural	
  disasters,	
  the	
  supply	
  chains	
  were	
  disrupted	
  as	
  expected,	
  

and	
  yet	
  showed	
  signs	
  of	
  strength,	
  especially	
  with	
  regard	
  to	
  speedy	
  recovery.	
  There	
  is	
  a	
  

need	
  for	
  more	
  analysis	
  of	
  the	
  supply	
  chain	
  system’s	
  implications	
  for	
  macroeconomic	
  

stability.	
  	
  

	
   Additionally,	
  much	
  of	
  the	
  literature	
  assesses	
  stability	
  from	
  a	
  regional	
  standpoint,	
  

rather	
  than	
  on	
  a	
  country-­‐by-­‐country	
  basis,	
  which	
  is	
  part	
  of	
  the	
  motivation	
  for	
  this	
  study.	
  

In	
  the	
  following	
  section	
  I	
  create	
  a	
  model	
  to	
  investigate	
  how	
  participation	
  in	
  intra-­‐

regional	
  supply	
  chain	
  impacts	
  export	
  revenue	
  stability	
  in	
  the	
  five	
  countries	
  selected	
  for	
  

this	
  study.	
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Chapter	
  4:	
  Econometric	
  Model	
  and	
  Data	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Section	
  1.	
  Econometric	
  Model	
  	
  

	
   A	
  linear	
  regression	
  model	
  is	
  used	
  to	
  test	
  whether	
  participation	
  in	
  the	
  supply	
  

chain	
  has	
  a	
  positive	
  relationship	
  with	
  volatility	
  of	
  export	
  values.	
  Time-­‐series	
  models	
  are	
  

estimated	
  to	
  analyze	
  each	
  country	
  individually,	
  followed	
  by	
  panel	
  data	
  regressions	
  for	
  

the	
  pooled	
  sample.	
  The	
  purpose	
  of	
  the	
  model	
  is	
  to	
  isolate	
  the	
  effects	
  of	
  two	
  competing	
  

factors	
  on	
  export	
  volatility:	
  specialization	
  in	
  the	
  new	
  industries	
  and	
  participation	
  in	
  the	
  

supply	
  chain	
  within	
  these	
  industries.	
  

	
   The	
  dependent	
  y-­‐variable	
  in	
  the	
  model	
  is	
  volatility	
  of	
  export	
  values.	
  The	
  first	
  

main	
  x-­‐variable	
  is	
  the	
  proportion	
  of	
  manufacturing	
  exports	
  out	
  of	
  each	
  country’s	
  total	
  

exports	
  (manufexports).	
  As	
  discussed	
  in	
  Chapter	
  2,	
  the	
  Southeast	
  Asian	
  economies	
  have	
  

increased	
  concentration	
  in	
  particular	
  manufacturing	
  industries	
  such	
  as	
  electronics	
  and	
  

automotives.	
  This	
  variable	
  does	
  not	
  account	
  for	
  all	
  manufacturing	
  goods	
  but	
  rather	
  

manufacturing	
  goods	
  in	
  the	
  new	
  industries,	
  and	
  will	
  be	
  explained	
  further	
  in	
  the	
  

following	
  section.	
  	
  

	
   The	
  second	
  main	
  x-­‐variable	
  is	
  a	
  proxy	
  for	
  participation	
  in	
  the	
  supply	
  chain.	
  While	
  

the	
  new	
  industries	
  represented	
  by	
  the	
  manufexports	
  variable	
  are	
  highly	
  supply	
  chain	
  

oriented,	
  exporting	
  goods	
  in	
  these	
  industries	
  does	
  not	
  necessarily	
  require	
  participation	
  

in	
  the	
  supply	
  chain.	
  Relevant	
  studies	
  in	
  the	
  literature	
  use	
  the	
  proportion	
  of	
  parts	
  and	
  

components	
  out	
  of	
  total	
  exports	
  as	
  a	
  measure	
  for	
  participation	
  in	
  vertical	
  specialization	
  

(see	
  for	
  instance	
  Kimura	
  and	
  Obashi,	
  2011).	
  In	
  line	
  with	
  this	
  measurement	
  technique,	
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the	
  variable	
  partsofmanuf	
  is	
  used	
  to	
  account	
  for	
  the	
  share	
  of	
  parts	
  exports	
  within	
  the	
  

new	
  leading	
  manufacturing	
  industries	
  that	
  are	
  represented	
  by	
  manufexports.	
  

	
   My	
  hypothesis	
  holds	
  that	
  the	
  shift	
  into	
  the	
  new	
  manufacturing	
  industries	
  has	
  

improved	
  stability.	
  However,	
  because	
  the	
  countries	
  inserted	
  themselves	
  into	
  these	
  

industries	
  through	
  the	
  supply	
  chain	
  system,	
  they	
  were	
  subject	
  to	
  new	
  sources	
  of	
  

volatility.	
  In	
  line	
  with	
  this	
  hypothesis,	
  a	
  negative	
  correlation	
  between	
  manufacturing	
  

exports	
  and	
  volatility	
  of	
  export	
  values	
  is	
  expected,	
  along	
  with	
  a	
  positive	
  correlation	
  

between	
  volatility	
  and	
  participation	
  in	
  the	
  supply	
  chain.	
  	
  

	
   Because	
  of	
  the	
  structural	
  shift	
  over	
  time	
  in	
  composition	
  of	
  exports,	
  time	
  trends	
  

for	
  manufacturing	
  and	
  parts	
  exports,	
  as	
  well	
  as	
  volatility,	
  were	
  expected.	
  For	
  this	
  reason,	
  

a	
  time	
  trend	
  is	
  added	
  as	
  a	
  control	
  variable	
  in	
  the	
  model.	
  	
  

	
   A	
  number	
  of	
  control	
  variables	
  are	
  included	
  to	
  improve	
  the	
  accuracy	
  and	
  

efficiency	
  of	
  the	
  model.	
  Exposure	
  to	
  global	
  demand	
  could	
  impact	
  both	
  volatility	
  and	
  the	
  

independent	
  variables.	
  The	
  share	
  of	
  export	
  revenues	
  in	
  GDP	
  (exportsgdp)	
  is	
  added	
  to	
  

control	
  for	
  each	
  country’s	
  level	
  of	
  export	
  orientation.	
  This	
  measure	
  is	
  especially	
  

important	
  to	
  include	
  given	
  the	
  disparities	
  between	
  the	
  countries	
  included	
  in	
  this	
  study.	
  

Singapore,	
  for	
  instance,	
  is	
  far	
  more	
  export-­‐oriented	
  than	
  the	
  other	
  four	
  countries	
  while	
  

Indonesia	
  focuses	
  more	
  on	
  the	
  domestic	
  market.	
  

The	
  basic	
  regression	
  model	
  estimates	
  is	
  as	
  follows;	
  	
  

	
  

𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 =   𝛽!   +   𝛽!𝑚𝑎𝑛𝑢𝑓𝑒𝑥𝑝𝑜𝑟𝑡𝑠 + 𝛽!𝑝𝑎𝑟𝑡𝑠𝑜𝑓𝑚𝑎𝑛𝑢𝑓 + 𝛽!𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑔𝑑𝑝 + 𝛽!  𝑦𝑒𝑎𝑟  

+   𝑢	
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   After	
  examining	
  the	
  initial	
  round	
  of	
  results,	
  revisions	
  were	
  made	
  to	
  the	
  model.	
  

The	
  first	
  was	
  an	
  attempt	
  to	
  improve	
  the	
  proxy	
  for	
  supply	
  chain	
  participation.	
  The	
  

shortcoming	
  with	
  partsofmanuf	
  is	
  that	
  participation	
  in	
  the	
  supply	
  chain	
  does	
  not	
  require	
  

exporting	
  intermediate	
  goods	
  for	
  countries	
  at	
  the	
  top	
  of	
  supply	
  chain	
  that	
  assemble	
  and	
  

export	
  final	
  products.	
  Also	
  added	
  is	
  the	
  variable	
  partsimports,	
  which	
  accounts	
  for	
  the	
  

proportion	
  of	
  parts	
  and	
  components	
  imports	
  out	
  of	
  total	
  imports	
  in	
  the	
  new	
  industries.	
  

The	
  combination	
  of	
  intermediate	
  imports	
  and	
  exports	
  within	
  these	
  industries	
  should	
  

provide	
  a	
  more	
  accurate	
  representation	
  of	
  participation	
  in	
  the	
  supply	
  chain.	
  	
  

	
  

𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 =   𝛽!   +   𝛽!𝑚𝑎𝑛𝑢𝑓𝑒𝑥𝑝𝑜𝑟𝑡𝑠 + 𝛽!𝑝𝑎𝑟𝑡𝑠𝑜𝑓𝑚𝑎𝑛𝑢𝑓 + 𝛽!𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑔𝑑𝑝 + 𝛽!  𝑦𝑒𝑎𝑟

+ 𝛽!  𝑝𝑎𝑟𝑡𝑠𝑖𝑚𝑝𝑜𝑟𝑡𝑠  +   𝑢	
  

	
   	
  

	
   Because	
  the	
  results	
  indicate	
  that	
  there	
  are	
  differences	
  between	
  the	
  countries	
  that	
  

the	
  model	
  does	
  not	
  account	
  for,	
  an	
  additional	
  control	
  variable	
  is	
  added	
  to	
  account	
  for	
  

exchange	
  rate	
  volatility,	
  currencyfluct.	
  	
  Similar	
  control	
  variables	
  are	
  included	
  in	
  relevant	
  

studies	
  in	
  the	
  literature.	
  	
  

	
  

𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 =   𝛽!   +   𝛽!𝑚𝑎𝑛𝑢𝑓𝑒𝑥𝑝𝑜𝑟𝑡𝑠 + 𝛽!𝑝𝑎𝑟𝑡𝑠𝑜𝑓𝑚𝑎𝑛𝑢𝑓 + 𝛽!𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑔𝑑𝑝 + 𝛽!  𝑦𝑒𝑎𝑟

+ 𝛽!  𝑝𝑎𝑟𝑡𝑠𝑖𝑚𝑝𝑜𝑟𝑡𝑠 + 𝛽!𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑦𝑓𝑙𝑢𝑐𝑡  +   𝑢	
  

	
   	
  

	
   Finally,	
  because	
  the	
  parts	
  imports	
  and	
  parts	
  exports	
  variables	
  turn	
  out	
  to	
  be	
  

correlated,	
  in	
  a	
  revised	
  version	
  of	
  the	
  model	
  a	
  new	
  measurement	
  is	
  adapted	
  for	
  supply	
  

chain	
  participation	
  as	
  an	
  alternative	
  to	
  the	
  original	
  partsofmanuf	
  proxy.	
  The	
  “Revealed	
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Comparative	
  Advantage”	
  (RCA)	
  Index,	
  discussed	
  in	
  Chapter	
  2,	
  is	
  used	
  to	
  specify	
  whether	
  

countries	
  mainly	
  export	
  intermediate	
  goods,	
  placing	
  them	
  lower	
  in	
  the	
  supply	
  chain	
  

(lowinchain),	
  or	
  assemble	
  final	
  goods,	
  placing	
  them	
  higher	
  up	
  in	
  the	
  supply	
  chain	
  

(highinchain).	
  

	
  

𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 =   𝛽!   +   𝛽!𝑚𝑎𝑛𝑢𝑓𝑒𝑥𝑝𝑜𝑟𝑡𝑠+ 𝛽!𝑙𝑜𝑤𝑖𝑛𝑐ℎ𝑎𝑖𝑛 + 𝛽!ℎ𝑖𝑔ℎ𝑖𝑛𝑐ℎ𝑎𝑖𝑛

+ 𝛽!𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑔𝑑𝑝 + 𝛽!  𝑦𝑒𝑎𝑟 + 𝛽!𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑦𝑓𝑙𝑢𝑐𝑡  +   𝑢	
  

	
  

Section	
  2.	
  Data	
  

	
   The	
  dependent	
  variable	
  “volatility”	
  serves	
  as	
  a	
  proxy	
  for	
  volatility	
  of	
  export	
  

values.	
  Nominal	
  monthly	
  export	
  data	
  from	
  the	
  International	
  Monetary	
  Fund’s	
  (IMF)	
  

International	
  Financial	
  Statistics	
  is	
  used,	
  measured	
  in	
  millions	
  of	
  U.S.	
  dollars	
  free	
  on	
  

board.12	
  To	
  calculate	
  volatility,	
  one	
  measure	
  from	
  the	
  various	
  methods	
  used	
  in	
  the	
  

literature	
  is	
  selected.	
  The	
  measure	
  takes	
  the	
  natural	
  log	
  of	
  the	
  monthly	
  export	
  data,	
  

creates	
  a	
  lag	
  of	
  the	
  export	
  data	
  from	
  the	
  previous	
  month,	
  and	
  squares	
  the	
  result	
  in	
  order	
  

to	
  account	
  for	
  both	
  positive	
  and	
  negative	
  fluctuations.13	
  For	
  every	
  year	
  from	
  1988	
  

through	
  2011,	
  the	
  squared	
  deviations	
  for	
  each	
  year	
  are	
  summed	
  in	
  order	
  to	
  estimate	
  

volatility	
  for	
  each	
  country	
  on	
  a	
  yearly	
  basis.	
  	
  

	
   The	
  first	
  independent	
  variable	
  is	
  manufexports,	
  which	
  represents	
  the	
  

contribution	
  of	
  exports	
  in	
  the	
  new	
  industries	
  to	
  total	
  exports.	
  The	
  total	
  annual	
  export	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
12	
  This	
  study	
  uses	
  code	
  70,	
  exports	
  in	
  nominal	
  terms	
  (the	
  value	
  series).	
  IFS	
  also	
  includes	
  the	
  monthly	
  
export	
  data	
  in	
  real	
  terms	
  (the	
  volume	
  series).	
  	
  
13	
  𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 =   ∑[ln 𝑒𝑥𝑝! − ln 𝑒𝑥𝑝!!! ]!	
  where	
  exp	
  is	
  the	
  monthly	
  export	
  value,	
  t	
  is	
  the	
  current	
  month,	
  
and	
  t-­‐1	
  is	
  the	
  previous	
  month.	
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values	
  are	
  drawn	
  from	
  the	
  World	
  Bank’s	
  World	
  Development	
  Indicators,	
  measured	
  in	
  

current	
  U.S.	
  dollars.14	
  The	
  new	
  industries	
  are	
  measured	
  using	
  Category	
  7,	
  “machinery	
  

and	
  transport	
  equipment,”	
  of	
  the	
  Revision	
  3	
  Standard	
  International	
  Trade	
  Classification	
  

(SITC)	
  from	
  the	
  United	
  Nations	
  Comtrade	
  database.	
  It	
  is	
  important	
  to	
  note	
  that	
  this	
  

variable	
  does	
  not	
  represent	
  all	
  manufactured	
  goods.	
  The	
  goods	
  in	
  this	
  category	
  include	
  

power,	
  metalworking,	
  and	
  general	
  industrial	
  machinery;	
  electricity	
  and	
  electronic	
  

machinery;	
  and	
  automotive	
  and	
  other	
  transport	
  equipment.	
  The	
  electronics	
  and	
  

automobile	
  industries	
  comprise	
  a	
  large	
  share	
  of	
  this	
  category,	
  and	
  it	
  is	
  therefore	
  

representative	
  of	
  the	
  new	
  industries.	
  

	
   The	
  variable	
  partsofmanuf	
  is	
  a	
  proxy	
  for	
  participation	
  in	
  the	
  supply	
  chain,	
  and	
  

represents	
  the	
  proportion	
  of	
  intermediate	
  goods	
  exports	
  within	
  all	
  machinery	
  and	
  

transport	
  exports.	
  Similarly,	
  the	
  partsimports	
  variable	
  is	
  the	
  proportion	
  of	
  parts	
  and	
  

components	
  imports	
  within	
  all	
  machinery	
  and	
  transport	
  imports.	
  The	
  major	
  advantage	
  

of	
  the	
  SITC	
  Revision	
  3	
  data	
  is	
  that	
  it	
  clearly	
  distinguishes	
  parts	
  and	
  components	
  exports	
  

from	
  final	
  goods	
  exports.	
  Because	
  of	
  this	
  feature,	
  the	
  UN	
  Comtrade	
  database	
  is	
  

commonly	
  used	
  in	
  studies	
  on	
  international	
  production	
  networks.	
  The	
  data	
  for	
  parts	
  and	
  

components	
  is	
  based	
  on	
  the	
  author’s	
  selection	
  of	
  Category	
  7.	
  15	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
14	
  Indicator	
  code	
  NE.EXP.GNFS.CD.	
  
15	
  The	
  list	
  of	
  exported	
  goods	
  distinguished	
  as	
  parts	
  and	
  components	
  selected	
  by	
  the	
  author	
  using	
  SITC	
  Rev.	
  
3	
  includes	
  categories	
  7119,	
  7128,	
  71319,	
  7139,	
  7149,	
  7169,	
  71819,	
  71878,	
  71899,	
  72119,	
  72129,	
  72139,	
  
72198,	
  72199,	
  7239,	
  72439,	
  72449,	
  72467,	
  72468,	
  72488,	
  7249,	
  7259,	
  72689,	
  7269,	
  72719,	
  72729,	
  
72819,	
  72839,	
  72847,	
  7285,	
  735,	
  73719,	
  73729,	
  73739,	
  73749,	
  74128,	
  74135,	
  74139,	
  74149,	
  74159,	
  
74172,	
  7419,7429,	
  7438,	
  7439,	
  74419,	
  7449,	
  74519,	
  74529,	
  74568,	
  74597,	
  7469,	
  7479,	
  74839,	
  7489,	
  
7499,	
  759,	
  7649,	
  771,	
  772,	
  77429,	
  77549,	
  77579,	
  77589,	
  776,	
  77817,	
  77819,	
  77829,	
  77833,	
  77835,	
  77848,	
  
77869,	
  77879,	
  77883,	
  77885,	
  77889,	
  784,	
  78535,	
  78536,	
  78537,	
  78689,	
  79199,	
  7929.	
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   The	
  lowinchain16	
  and	
  ℎ𝑖𝑔ℎ𝑖𝑛𝑐ℎ𝑎𝑖𝑛17	
  variables	
  were	
  measured	
  using	
  the	
  RCA	
  

Index,	
  and	
  calculated	
  based	
  on	
  Comtrade	
  data	
  (see	
  Table	
  1	
  and	
  Table	
  2).	
  The	
  index,	
  

discussed	
  in	
  Chapter	
  2,	
  is	
  measured	
  as	
  a	
  ratio	
  of	
  ratios:	
  the	
  proportion	
  of	
  one	
  country’s	
  

exports	
  in	
  a	
  subsection	
  of	
  an	
  industry	
  to	
  their	
  total	
  exports	
  in	
  that	
  industry,	
  as	
  a	
  fraction	
  

of	
  the	
  world’s	
  proportion	
  of	
  exports	
  in	
  that	
  subsection	
  to	
  the	
  world’s	
  total	
  exports	
  in	
  

that	
  industry.	
  Gangnes	
  and	
  Van	
  Assche	
  (2010)	
  use	
  this	
  index	
  to	
  measure	
  individual	
  

countries’	
  electronics	
  exports,	
  and	
  distinguish	
  between	
  intermediate	
  and	
  final	
  goods.	
  

They	
  are	
  able	
  to	
  estimate	
  countries’	
  placements	
  in	
  the	
  supply	
  chain	
  based	
  on	
  whether	
  

they	
  export	
  more	
  or	
  less	
  than	
  the	
  world	
  average	
  amount	
  of	
  parts	
  and	
  final	
  goods.	
  This	
  

study	
  extends	
  the	
  index	
  to	
  account	
  for	
  both	
  the	
  electronics	
  industry	
  and	
  the	
  automotive	
  

industry	
  by	
  measuring	
  parts	
  and	
  components	
  in	
  the	
  new	
  industries	
  (machinery	
  and	
  

transport	
  goods;	
  those	
  represented	
  by	
  the	
  manufexports	
  variable).	
  

	
   Turning	
  to	
  the	
  control	
  variables,	
  the	
  percentage	
  contribution	
  of	
  export	
  revenues	
  

to	
  GDP	
  data	
  is	
  drawn	
  from	
  the	
  World	
  Bank’s	
  World	
  Development	
  Indicators.	
  The	
  

currency	
  fluctuation	
  variable	
  is	
  calculated	
  using	
  monthly	
  averages	
  of	
  national	
  currency	
  

per	
  U.S.	
  dollars	
  (USD),	
  measured	
  in	
  USD,18	
  drawn	
  from	
  the	
  IMF’s	
  International	
  Financial	
  

Statistics.	
  	
  For	
  Indonesia,	
  the	
  Philippines,	
  and	
  Singapore,	
  this	
  is	
  based	
  on	
  the	
  market	
  

rate,	
  while	
  the	
  data	
  for	
  Malaysia	
  and	
  Thailand	
  are	
  based	
  on	
  the	
  official	
  rate.	
  Fluctuations	
  

of	
  the	
  currency	
  are	
  calculated	
  using	
  the	
  same	
  method	
  as	
  volatility	
  of	
  export	
  values.19	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
16𝑙𝑜𝑤𝑖𝑛𝑐ℎ𝑎𝑖𝑛 = (!"#$%&'  !  !"#$%&'  !"  !!"  !"#$%&'(  !"#$%)/(!"#$%&'  !  !"!#$  !"#  !"#$%&'(  !"#$%&')

(!"#$%  !"#$%&'  !"  !"#  !"#$%&'(  !"#$%)/(!"#$%  !"!#$  !"#  !"#$%&'(  !"#$%&') 	
  
	
  
17	
  ℎ𝑖𝑔ℎ𝑖𝑛𝑐ℎ𝑎𝑖𝑛 = (!"#$%&'  !  !"#$%&'  !"  !"#  !"#$%&'(  !"#$%)/(!"#$%&'  !  !"!#$  !"#  !"#$%&'(  !"#$%&')

(!"#$%  !"#$%&'  !"  !"#  !"#$%&'(  !"#$%)/(!"#$%  !"!#$  !"#  !"#$%&!"  !"#$%&') 	
  
18	
  IFS	
  series	
  code	
  RFZF.	
  
19	
  𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑦  𝑓𝑙𝑢𝑐𝑡𝑢𝑎𝑡𝑖𝑜𝑛 =   ∑[ln 𝑐𝑢𝑟! − ln 𝑐𝑢𝑟!!! ]!	
  where	
  cur	
  is	
  the	
  monthly	
  average	
  of	
  national	
  
currency	
  per	
  U.S.	
  dollar,	
  t	
  is	
  the	
  current	
  month,	
  and	
  t-­‐1	
  is	
  the	
  previous	
  month.	
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Section	
  3.	
  Descriptive	
  Statistics	
  

	
   Figures	
  9,	
  10,	
  and	
  11	
  provide	
  an	
  initial	
  view	
  of	
  the	
  relationship	
  between	
  the	
  

dependent	
  and	
  independent	
  variables.	
  The	
  countries	
  are	
  shown	
  in	
  different	
  colors	
  in	
  

order	
  to	
  distinguish	
  between	
  general	
  trends	
  of	
  the	
  independent	
  variables	
  for	
  all	
  

countries	
  pooled	
  together,	
  and	
  fixed	
  differences	
  across	
  countries.	
  	
  

	
   The	
  relationship	
  between	
  export	
  volatility	
  and	
  manufacturing	
  exports,	
  seen	
  in	
  

Figure	
  9,	
  does	
  not	
  show	
  a	
  clear	
  pattern	
  for	
  any	
  of	
  the	
  countries.	
  Turning	
  to	
  Figure	
  10,	
  the	
  

relationship	
  between	
  parts	
  exports	
  and	
  volatility	
  again	
  is	
  not	
  conclusive	
  within	
  each	
  

country.	
  However,	
  looking	
  at	
  all	
  countries	
  pooled	
  together,	
  a	
  negative	
  relationship	
  is	
  

observable.	
  This	
  indicates	
  that	
  for	
  each	
  country,	
  participating	
  in	
  the	
  supply	
  chain	
  did	
  not	
  

have	
  an	
  effect	
  on	
  volatility.	
  However,	
  the	
  countries	
  in	
  the	
  region	
  that	
  have	
  higher	
  

participation	
  seem	
  to	
  show	
  more	
  stability.	
  Figure	
  11	
  portrays	
  the	
  relationship	
  between	
  

volatility	
  and	
  the	
  percent	
  contribution	
  of	
  exports	
  to	
  GDP.	
  Within	
  countries,	
  particularly	
  

Singapore	
  and	
  Thailand,	
  there	
  does	
  appear	
  to	
  be	
  a	
  negative	
  relationship	
  between	
  

volatility	
  and	
  contribution	
  of	
  exports.	
  The	
  relationship	
  is	
  unclear	
  for	
  all	
  countries	
  pooled	
  

together.	
  	
  

	
   Looking	
  at	
  the	
  time	
  trends	
  of	
  the	
  variables,	
  volatility	
  of	
  all	
  countries	
  pooled	
  

together	
  shows	
  a	
  slightly	
  negative	
  trend	
  over	
  time	
  (see	
  Figure	
  12),	
  while	
  patterns	
  within	
  

each	
  country	
  are	
  unclear.	
  Manufacturing	
  exports	
  of	
  all	
  countries	
  pooled	
  together	
  

demonstrate	
  a	
  slight	
  positive	
  time	
  trend	
  (see	
  Figure	
  13).	
  Within	
  each	
  country,	
  Indonesia,	
  

Malaysia,	
  and	
  Thailand	
  show	
  increased	
  manufacturing	
  exports	
  over	
  time.	
  Singapore	
  

showed	
  an	
  increase	
  through	
  about	
  1995	
  before	
  declining	
  and	
  remaining	
  stable	
  through	
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the	
  2000s,	
  while	
  the	
  Philippines	
  peaked	
  in	
  the	
  early	
  2000s	
  before	
  declining.	
  The	
  

observed	
  time	
  trends	
  provide	
  reason	
  to	
  include	
  a	
  linear	
  time	
  trend	
  in	
  the	
  model.	
  	
  

	
   The	
  means	
  and	
  variance	
  of	
  both	
  variables	
  plotted	
  over	
  time	
  provide	
  preliminary	
  

assessment	
  of	
  the	
  variables’	
  stationarity.	
  Figure	
  14	
  demonstrates	
  that	
  volatility	
  does	
  not	
  

appear	
  to	
  have	
  constant	
  variance	
  over	
  time;	
  it	
  spikes	
  in	
  the	
  late	
  1990s,	
  which	
  is	
  most	
  

likely	
  a	
  reflection	
  of	
  the	
  major	
  trade	
  shock	
  created	
  by	
  the	
  Asian	
  Financial	
  Crisis	
  of	
  1997-­‐

1998.	
  While	
  there	
  are	
  not	
  dramatic	
  changes	
  in	
  variance	
  over	
  time	
  for	
  manufacturing	
  

exports	
  and	
  parts	
  and	
  components	
  exports,	
  shown	
  in	
  Figures	
  15	
  and	
  16	
  respectively,	
  the	
  

figures	
  are	
  not	
  conclusive.	
  These	
  figures	
  suggest	
  that	
  the	
  model	
  may	
  have	
  a	
  non-­‐

stationarity	
  problem,	
  and	
  formal	
  testing	
  will	
  be	
  required.	
  

	
  

Section	
  4.	
  Regression	
  Results	
  	
  

Original	
  Model	
  

Time	
  Series	
  

	
   The	
  analysis	
  began	
  with	
  an	
  OLS	
  time	
  series	
  regression	
  of	
  the	
  independent	
  

variables	
  on	
  volatility	
  for	
  each	
  of	
  the	
  five	
  countries.	
  The	
  results	
  are	
  shown	
  in	
  columns	
  1-­‐

5	
  of	
  Regression	
  Results	
  Table	
  1.	
  The	
  coefficients	
  for	
  manufexports	
  do	
  not	
  reveal	
  a	
  

consistent	
  pattern.	
  The	
  sample	
  coefficient	
  for	
  partsofmanuf	
  is	
  negative	
  for	
  all	
  countries	
  

with	
  the	
  exception	
  of	
  the	
  Philippines,	
  suggesting	
  that	
  there	
  could	
  be	
  a	
  negative	
  

correlation,	
  but	
  the	
  results	
  are	
  statistically	
  insignificant.	
  While	
  the	
  results	
  suggest	
  that	
  

the	
  main	
  independent	
  variables	
  are	
  not	
  significantly	
  correlated	
  with	
  the	
  dependent	
  

variable	
  for	
  the	
  most	
  part,	
  there	
  are	
  a	
  few	
  exceptions.	
  For	
  Thailand,	
  partsofmanuf	
  is	
  

significant	
  with	
  a	
  p-­‐value	
  of	
  0.027.	
  The	
  coefficient	
  is	
  negative	
  and	
  the	
  standardized	
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coefficient	
  is	
  -­‐.726,	
  indicating	
  that	
  as	
  the	
  proportion	
  of	
  parts	
  to	
  manufacturing	
  exports	
  

increases	
  by	
  1	
  standard	
  deviation,	
  volatility	
  tends	
  to	
  decrease	
  by	
  .726	
  standard	
  

deviations	
  on	
  average.	
  The	
  regression	
  results	
  for	
  the	
  Philippines	
  show	
  that	
  

manufexports	
  and	
  year	
  are	
  highly	
  significant;	
  manufexports	
  has	
  a	
  p-­‐valueof	
  0.009.	
  The	
  

coefficient	
  is	
  positive,	
  suggesting	
  that	
  an	
  increase	
  in	
  the	
  value	
  of	
  manufacturing	
  exports	
  

in	
  proportion	
  to	
  the	
  Philippines’	
  total	
  export	
  value	
  is	
  correlated	
  with	
  higher	
  volatility.	
  

The	
  year	
  variable	
  has	
  a	
  p-­‐value	
  of	
  0.005,	
  and	
  a	
  negative	
  coefficient,	
  indicating	
  that	
  as	
  

years	
  progress,	
  volatility	
  tends	
  to	
  decrease.	
  	
  

	
  

Tests	
  for	
  Time	
  Series	
  Regressions	
  

	
   A	
  number	
  of	
  tests	
  were	
  run	
  to	
  assess	
  the	
  strength	
  of	
  the	
  model.	
  To	
  check	
  for	
  non-­‐

stationarity,	
  the	
  formal	
  Dickey-­‐Fuller	
  test	
  was	
  run	
  on	
  the	
  residuals.	
  The	
  results	
  for	
  all	
  

countries	
  showed	
  that	
  the	
  null	
  hypothesis	
  of	
  a	
  unit	
  root	
  was	
  rejected	
  for	
  all	
  five	
  

countries	
  (Table	
  3),	
  indicating	
  that	
  none	
  of	
  the	
  countries	
  have	
  a	
  random	
  walk	
  and	
  that	
  

the	
  model	
  is	
  stationary.	
  	
  

	
   Next	
  the	
  residuals	
  were	
  examined	
  to	
  test	
  for	
  serial	
  correlation.	
  The	
  partial	
  

autocorrelation	
  plots	
  do	
  not	
  appear	
  to	
  show	
  a	
  problem	
  with	
  serial	
  correlation	
  for	
  the	
  

most	
  part	
  (Figure	
  18).	
  However,	
  the	
  plots	
  for	
  the	
  Philippines	
  and	
  Singapore	
  indicate	
  that	
  

the	
  early	
  lags	
  may	
  be	
  correlated	
  (Figure	
  17),	
  and	
  therefore	
  showed	
  a	
  need	
  for	
  formal	
  

testing.	
  To	
  formally	
  test	
  for	
  serial	
  correlation,	
  the	
  Durbin	
  Watson	
  Test	
  was	
  performed	
  

(see	
  Table	
  4).	
  The	
  results	
  indicate	
  that	
  the	
  model	
  does	
  not	
  have	
  a	
  serial	
  correlation	
  

problem	
  for	
  all	
  countries	
  except	
  for	
  the	
  Philippines	
  (d-­‐statistic	
  1.104).	
  This	
  problem	
  is	
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likely	
  related	
  to	
  the	
  outliers	
  in	
  my	
  dataset,	
  which	
  was	
  addressed	
  and	
  corrected	
  for	
  in	
  

later	
  models.	
  

	
   Finally,	
  the	
  model	
  was	
  checked	
  to	
  see	
  if	
  it	
  would	
  be	
  improved	
  with	
  the	
  addition	
  of	
  

lags.	
  The	
  lag	
  did	
  not	
  have	
  a	
  strong	
  effect	
  for	
  any	
  of	
  the	
  countries.	
  It	
  was	
  	
  concluded	
  from	
  

these	
  tests	
  on	
  the	
  original	
  time	
  series	
  regressions	
  that	
  the	
  model	
  is	
  robust	
  and	
  does	
  not	
  

need	
  to	
  be	
  adjusted	
  to	
  correct	
  for	
  non-­‐stationarity	
  or	
  serial	
  correlation.	
  

	
  

Panel	
  Data	
  

	
   In	
  order	
  to	
  further	
  investigate	
  the	
  relationship	
  between	
  participation	
  in	
  the	
  

supply	
  chain	
  and	
  volatility	
  of	
  exports,	
  the	
  countries	
  were	
  pooled	
  together	
  for	
  an	
  OLS	
  

panel	
  data	
  regression.	
  The	
  results	
  are	
  shown	
  in	
  Column	
  6	
  of	
  Regression	
  Results	
  Table	
  1.	
  

All	
  of	
  the	
  x	
  variables	
  are	
  significant	
  with	
  the	
  exception	
  of	
  partsofmanuf.	
  The	
  contribution	
  

of	
  exports	
  to	
  GDP	
  has	
  a	
  negative	
  correlation	
  with	
  volatility,	
  and	
  is	
  highly	
  significant	
  with	
  

a	
  p-­‐value	
  less	
  than	
  0.01.	
  Manufacturing	
  exports	
  was	
  highly	
  significant	
  with	
  a	
  p-­‐value	
  less	
  

than	
  0.01,	
  and	
  a	
  positive	
  coefficient.	
  Parts	
  of	
  manufacturing	
  had	
  a	
  positive	
  coefficient	
  but	
  

was	
  not	
  significant.	
  There	
  is	
  a	
  significant	
  negative	
  correlation	
  between	
  volatility	
  and	
  

time,	
  indicating	
  that	
  region-­‐wide,	
  volatility	
  has	
  diminished	
  as	
  years	
  have	
  progressed.	
  

	
   The	
  pooled	
  OLS	
  panel	
  data	
  regression	
  may	
  not	
  provide	
  accurate	
  results,	
  given	
  

that	
  there	
  could	
  be	
  unobserved	
  time-­‐invariant	
  characteristics	
  (fixed	
  effects)	
  of	
  the	
  

countries	
  that	
  affect	
  volatility	
  and	
  therefore	
  bias	
  the	
  coefficient	
  estimates.	
  Country	
  

dummies	
  are	
  added	
  to	
  the	
  original	
  model	
  to	
  show	
  the	
  fixed	
  effects	
  between	
  countries	
  

(and	
  the	
  robustness	
  of	
  the	
  panel	
  model	
  is	
  further	
  tested	
  once	
  the	
  variables	
  have	
  been	
  

revised	
  and	
  improved).	
  Column	
  7	
  of	
  Regression	
  Results	
  Table	
  1	
  shows	
  the	
  results	
  for	
  the	
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panel	
  regression	
  with	
  country	
  fixed	
  effects.	
  The	
  results	
  were	
  significant	
  for	
  all	
  of	
  the	
  

variables	
  with	
  the	
  exception	
  of	
  exportsgdp.	
  Manufacturing	
  exports	
  again	
  were	
  highly	
  

positively	
  correlated	
  with	
  volatility,	
  and	
  partsofmanuf	
  showed	
  a	
  positive	
  correlation,	
  

this	
  time	
  significant	
  with	
  p<0.05.	
  Year	
  continued	
  to	
  show	
  a	
  negative	
  correlation	
  with	
  

greater	
  significance.	
  Finally,	
  the	
  fixed	
  effects	
  show	
  that	
  Malaysia	
  has	
  the	
  strongest	
  

negative	
  correlation	
  with	
  volatility,	
  followed	
  by	
  the	
  Philippines	
  and	
  Thailand,	
  while	
  

Singapore	
  does	
  not	
  show	
  a	
  significant	
  relationship.	
  

	
   The	
  panel	
  data	
  results	
  for	
  the	
  initial	
  model	
  suggest	
  that	
  both	
  the	
  new	
  industries	
  

and	
  supply	
  chain	
  participation	
  are	
  destabilizing	
  for	
  export	
  revenues.	
  However,	
  the	
  

country	
  fixed	
  effects	
  show	
  that	
  there	
  are	
  additional	
  time-­‐invariant	
  factors	
  not	
  addressed	
  

in	
  my	
  model	
  that	
  have	
  a	
  significant	
  correlation	
  with	
  volatility.	
  Before	
  drawing	
  

conclusions	
  from	
  these	
  results,	
  an	
  effort	
  is	
  made	
  to	
  improve	
  the	
  accuracy	
  and	
  efficiency	
  

of	
  the	
  model	
  by	
  making	
  adjustments	
  and	
  including	
  additional	
  variables.	
  	
  

	
  

Revised	
  Models	
  

	
   As	
  discussed	
  earlier,	
  the	
  variable	
  partsimports	
  is	
  added	
  to	
  improve	
  the	
  proxy	
  for	
  

supply	
  chain	
  participation	
  by	
  accounting	
  for	
  countries	
  at	
  the	
  top	
  of	
  the	
  chain.	
  With	
  the	
  

addition	
  of	
  partsimports,	
  the	
  time	
  series	
  results	
  remain	
  insignificant	
  with	
  the	
  exception	
  

of	
  the	
  Philippines	
  (see	
  Regression	
  Results	
  Table	
  2),	
  but	
  all	
  results	
  are	
  highly	
  significant	
  

when	
  all	
  countries	
  are	
  pooled	
  together.	
  Manufexports	
  show	
  a	
  highly	
  significant	
  positive	
  

correlation	
  with	
  volatility,	
  while	
  the	
  country	
  fixed	
  effects	
  demonstrate	
  that	
  in	
  this	
  

revision	
  of	
  the	
  model	
  time-­‐invariant	
  characteristics	
  of	
  the	
  countries	
  continue	
  to	
  affect	
  

volatility.	
  Interestingly,	
  partsofmanuf	
  shows	
  a	
  positive	
  correlation	
  with	
  volatility	
  (p-­‐
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value<0.01),	
  while	
  partsimports	
  shows	
  a	
  negative	
  correlation	
  (p-­‐value<0.05),	
  suggesting	
  

that	
  effects	
  on	
  volatility	
  may	
  vary	
  for	
  countries	
  in	
  different	
  places	
  in	
  the	
  supply	
  chain.	
  

Specifically,	
  countries	
  lower	
  in	
  the	
  chain	
  may	
  experience	
  greater	
  fluctuations	
  while	
  the	
  

system	
  may	
  have	
  stabilizing	
  effects	
  for	
  countries	
  at	
  later	
  stages	
  of	
  assembly.	
  However,	
  

the	
  two	
  supply	
  chain	
  proxy	
  variables	
  demonstrate	
  multicollinearity,	
  suggesting	
  that	
  this	
  

is	
  not	
  the	
  ideal	
  measurement	
  of	
  supply	
  chain	
  participation.	
  Therefore	
  partsimports	
  is	
  not	
  

kept,	
  and	
  a	
  further	
  attempt	
  to	
  improve	
  this	
  variable	
  is	
  made	
  in	
  a	
  later	
  revision	
  of	
  the	
  

model.	
  

	
   While	
  the	
  original	
  model	
  showed	
  strong	
  panel	
  data	
  results,	
  three	
  outliers	
  of	
  

extremely	
  high	
  volatility	
  distorted	
  the	
  results.	
  The	
  outliers	
  were	
  all	
  within	
  the	
  

Philippines	
  and	
  reflected	
  the	
  major	
  trade	
  shock	
  created	
  by	
  the	
  Asian	
  Financial	
  Crisis	
  of	
  

1997-­‐1998.	
  The	
  regressions	
  were	
  run	
  again,	
  this	
  time	
  controlling	
  for	
  outliers	
  that	
  fell	
  

when	
  the	
  standard	
  deviations	
  of	
  volatility	
  were	
  greater	
  than	
  0.5	
  (see	
  Regression	
  Results	
  

Table	
  3).	
  With	
  the	
  omission	
  of	
  the	
  outliers,	
  the	
  time	
  series	
  regression	
  for	
  the	
  Philippines	
  

shows	
  that	
  the	
  only	
  significant	
  result	
  is	
  a	
  negative	
  correlation	
  between	
  partsofmanuf	
  and	
  

volatility	
  (see	
  Column	
  5	
  of	
  Regression	
  Results	
  Table	
  3).	
  Analyzing	
  the	
  pooled	
  regression	
  

in	
  Column	
  6,	
  the	
  main	
  variables	
  are	
  insignificant,	
  indicating	
  that	
  they	
  are	
  biased.	
  Column	
  

7	
  of	
  Regression	
  Results	
  Table	
  3	
  shows	
  that	
  with	
  country	
  fixed	
  effects,	
  partsofmanuf	
  is	
  

significantly	
  negatively	
  correlated	
  with	
  volatility,	
  while	
  the	
  rest	
  of	
  the	
  variables	
  are	
  

insignificant.	
  The	
  R-­‐squared	
  of	
  the	
  fixed	
  effects	
  regression	
  lowered	
  to	
  0.169	
  from	
  0.260	
  

in	
  the	
  original	
  fixed	
  effects	
  regression	
  that	
  did	
  not	
  remove	
  outliers	
  (Regression	
  Results	
  

Table	
  1),	
  and	
  the	
  F-­‐statistic	
  likewise	
  lowered	
  to	
  2.565	
  from	
  4.554.	
  However,	
  the	
  

dramatic	
  change	
  in	
  results	
  with	
  the	
  omission	
  of	
  outliers	
  indicates	
  that	
  the	
  three	
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exceptional	
  data	
  points	
  within	
  one	
  country	
  were	
  driving	
  the	
  results	
  for	
  all	
  countries	
  

pooled	
  together,	
  leading	
  to	
  misleading	
  results.	
  	
  

	
   Regression	
  Results	
  Table	
  4	
  shows	
  the	
  results	
  with	
  the	
  added	
  variable	
  to	
  account	
  

for	
  fluctuations	
  in	
  the	
  currency,	
  again	
  excluding	
  the	
  outliers.	
  In	
  the	
  time	
  series	
  

regressions,	
  currencyfluct	
  does	
  not	
  show	
  a	
  significant	
  relationship	
  with	
  volatility	
  and	
  

does	
  not	
  substantially	
  change	
  the	
  results	
  for	
  the	
  main	
  independent	
  variables,	
  though	
  it	
  

does	
  slightly	
  reduce	
  their	
  significance	
  (see	
  Columns	
  1-­‐5).	
  When	
  all	
  countries	
  are	
  pooled	
  

together	
  (Column	
  6),	
  only	
  year	
  shows	
  a	
  significant	
  negative	
  coefficient.	
  With	
  the	
  

inclusion	
  of	
  country	
  fixed	
  effects	
  (Column	
  7),	
  partsofmanuf	
  shows	
  a	
  negative	
  

relationship	
  with	
  export	
  volatility	
  (p-­‐value<0.05).	
  Currencyfluct	
  shows	
  a	
  positive	
  

correlation	
  significant	
  with	
  a	
  p-­‐value<0.1,	
  and	
  the	
  addition	
  of	
  this	
  variable	
  increases	
  the	
  

R-­‐squared	
  and	
  the	
  F-­‐statistics.	
  These	
  changes	
  indicate	
  that	
  the	
  revised	
  model	
  has	
  a	
  

better	
  fit	
  and	
  explains	
  more	
  about	
  the	
  relationship	
  between	
  the	
  independent	
  and	
  

dependent	
  variables,	
  confirming	
  its	
  efficiency	
  as	
  a	
  control	
  variable.	
  	
  

	
   Regression	
  Results	
  Table	
  5	
  shows	
  the	
  results	
  for	
  the	
  model	
  with	
  alternative	
  

proxy	
  variables	
  for	
  supply	
  chain	
  participation,	
  lowinchain	
  and	
  highinchain.	
  When	
  the	
  

two	
  variables	
  are	
  included	
  simultaneously,	
  none	
  of	
  the	
  main	
  independent	
  variables	
  are	
  

significant	
  in	
  the	
  time	
  series	
  or	
  panel	
  data	
  regressions.	
  When	
  only	
  highinchain	
  is	
  added,	
  

the	
  main	
  variables	
  are	
  not	
  significant	
  for	
  any	
  time	
  series	
  or	
  panel	
  regressions	
  (see	
  

Regression	
  Results	
  Table	
  6).	
  In	
  Regression	
  Results	
  Table	
  7,	
  only	
  lowinchain	
  is	
  included,	
  

which	
  shows	
  that	
  in	
  the	
  time	
  series	
  regressions	
  the	
  only	
  significant	
  result	
  is	
  a	
  negative	
  

correlation	
  between	
  lowinchain	
  and	
  volatility	
  for	
  the	
  Philippines.	
  For	
  the	
  OLS	
  pooled	
  

regression	
  (Column	
  6),	
  the	
  main	
  variables	
  are	
  not	
  significant.	
  However,	
  with	
  country	
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fixed	
  effects	
  currencyfluct	
  shows	
  a	
  positive	
  correlation	
  and	
  lowinchain	
  is	
  negatively	
  

correlated	
  with	
  a	
  p-­‐value	
  less	
  than	
  0.5.	
  This	
  outcome	
  is	
  very	
  similar	
  to	
  the	
  fixed	
  effects	
  

regression	
  with	
  the	
  partsofmanuf	
  variable,	
  which	
  had	
  only	
  a	
  slightly	
  stronger	
  coefficient	
  

and	
  marginally	
  larger	
  R-­‐squared	
  and	
  F-­‐statistic	
  values.	
  

	
  

Tests	
  for	
  Panel	
  Data	
  Regressions	
  	
  

	
   The	
  pooled	
  OLS	
  estimation	
  results	
  may	
  be	
  biased	
  and	
  inefficient	
  because	
  of	
  two	
  

specification	
  problems.	
  First,	
  the	
  unobserved	
  error	
  terms	
  may	
  be	
  correlated	
  with	
  the	
  

variables,	
  making	
  the	
  estimate	
  biased.	
  Second,	
  there	
  could	
  be	
  correlation	
  between	
  the	
  

time-­‐invariant	
  errors	
  across	
  countries,	
  or	
  the	
  errors	
  within	
  each	
  country	
  for	
  each	
  year.	
  

In	
  other	
  words,	
  the	
  error	
  terms	
  may	
  be	
  serial	
  correlated,	
  making	
  the	
  OLS	
  model	
  

inefficient.	
  To	
  find	
  unbiased	
  and	
  efficient	
  effects,	
  adjustments	
  are	
  made	
  to	
  the	
  revised	
  

model	
  (Regression	
  Results	
  Table	
  4)	
  that	
  omits	
  outliers	
  and	
  adds	
  currencyfluct.	
  

	
   	
  The	
  GLS	
  Fixed	
  Effects	
  model	
  is	
  tried	
  first,	
  a	
  slightly	
  different	
  approach	
  than	
  

including	
  the	
  country	
  dummies	
  used	
  in	
  previous	
  models,	
  but	
  the	
  results	
  do	
  not	
  change.	
  

There	
  is	
  also	
  the	
  possibility	
  that	
  the	
  OLS	
  results	
  are	
  not	
  biased	
  (the	
  error	
  term	
  is	
  not	
  

correlated	
  with	
  the	
  independent	
  variables),	
  but	
  the	
  estimates	
  are	
  inefficient	
  because	
  the	
  

error	
  terms	
  are	
  serially	
  correlated.	
  As	
  an	
  alternate	
  model	
  to	
  correct	
  for	
  inefficiency,	
  the	
  

GLS	
  Random	
  Effects	
  panel	
  model	
  is	
  employed.	
  The	
  results	
  from	
  this	
  model	
  (see	
  

Regression	
  Results	
  Table	
  8)	
  show	
  that	
  partsofmanuf	
  remains	
  negatively	
  correlated,	
  but	
  

is	
  now	
  only	
  marginally	
  significant;	
  the	
  p-­‐value	
  is	
  slightly	
  above	
  0.1	
  (0.122).	
  The	
  currency	
  

fluctuation	
  variable	
  is	
  no	
  longer	
  statistically	
  significant	
  (p-­‐value	
  of	
  0.211),	
  while	
  in	
  this	
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model	
  the	
  year	
  variable	
  becomes	
  highly	
  significant	
  (p-­‐value=0.003)	
  with	
  a	
  negative	
  

coefficient.	
  

	
   To	
  test	
  whether	
  Fixed	
  Effects	
  or	
  Random	
  Effects	
  are	
  a	
  more	
  appropriate	
  

adjustment	
  to	
  my	
  model,	
  the	
  Hausman	
  test	
  is	
  run.	
  The	
  null	
  hypothesis	
  of	
  the	
  test	
  is	
  that	
  

the	
  Random	
  Effects	
  model	
  is	
  appropriate,	
  suggesting	
  that	
  the	
  model	
  does	
  not	
  

demonstrate	
  a	
  correlation	
  between	
  a	
  time-­‐invariant	
  component	
  of	
  the	
  error	
  term	
  and	
  

the	
  independent	
  variables.	
  The	
  concept	
  behind	
  the	
  test	
  is	
  that	
  the	
  Fixed	
  Effects	
  model	
  

has	
  the	
  limitation	
  that	
  it	
  is	
  a	
  “within	
  country	
  estimator”	
  in	
  that	
  it	
  exploits	
  variation	
  of	
  the	
  

variables	
  within	
  each	
  country.	
  However,	
  the	
  weak	
  result	
  of	
  the	
  Hausman	
  test20suggests	
  

that	
  Random	
  Effects	
  is	
  the	
  preferred	
  specification.	
  

	
   A	
  number	
  of	
  tests	
  on	
  the	
  panel	
  data	
  regressions	
  were	
  run	
  to	
  further	
  assess	
  the	
  

strength	
  of	
  the	
  model.	
  Woolridge’s	
  Test	
  for	
  serial	
  correlation	
  is	
  tried,	
  and	
  the	
  result	
  does	
  

not	
  reject	
  the	
  hypothesis	
  of	
  no	
  first	
  order	
  autocorrelation.	
  This	
  result	
  leads	
  to	
  the	
  

conclusion	
  that	
  the	
  model	
  does	
  not	
  have	
  a	
  serial	
  correlation	
  problem.	
  Next	
  	
  was	
  the	
  

Likelihood	
  Ratio	
  Test	
  for	
  heteroskedasticity,	
  and	
  the	
  results	
  show	
  that	
  the	
  model	
  does	
  

have	
  a	
  heteroskedasticity	
  problem.	
  The	
  corrections	
  for	
  heteroskedasticity	
  do	
  not	
  alter	
  

the	
  main	
  findings	
  of	
  the	
  study,	
  that	
  the	
  proportion	
  of	
  parts	
  out	
  of	
  total	
  exports	
  in	
  the	
  

new	
  manufacturing	
  industries	
  is	
  significantly	
  negatively	
  correlated	
  with	
  export	
  volatility	
  

while	
  the	
  other	
  main	
  variables	
  are	
  not	
  significant.	
  Therefore	
  only	
  changes	
  to	
  

partsofmanuf	
  are	
  shown	
  in	
  Table	
  5.	
  The	
  correction	
  for	
  heteroskedasticity	
  in	
  the	
  pooled	
  

regression	
  (Row	
  4)	
  results	
  in	
  the	
  same	
  coefficient	
  as	
  the	
  uncorrected	
  pooled	
  regression,	
  

but	
  interestingly,	
  a	
  slightly	
  more	
  significant	
  p-­‐value.	
  Row	
  5	
  shows	
  the	
  GLS	
  estimate	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
20	
  The	
  Hausman	
  test	
  result	
  was	
  0.088,	
  while	
  test	
  results	
  less	
  than	
  0.05	
  are	
  considered	
  appropriate	
  to	
  use	
  
the	
  Fixed	
  Effects	
  model.	
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corrected	
  for	
  heteroskedasticity	
  of	
  the	
  pooled	
  regression	
  with	
  country	
  fixed	
  effects.	
  The	
  

coefficient	
  is	
  only	
  marginally	
  lower	
  in	
  absolute	
  value,	
  while	
  the	
  p-­‐value	
  is	
  likewise	
  more	
  

significant.	
  The	
  correction	
  for	
  heteroskedasticity	
  therefore	
  improves	
  the	
  robustness	
  of	
  

the	
  result.	
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Chapter	
  5:	
  Interpretations	
  and	
  Conclusions	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
   I	
  conclude	
  from	
  these	
  results	
  that	
  supply	
  chain	
  participation	
  is	
  not	
  correlated	
  

with	
  higher	
  volatility	
  within	
  each	
  country,	
  while	
  region-­‐wide	
  participation	
  in	
  the	
  supply	
  

chain	
  may	
  be	
  a	
  source	
  of	
  export	
  stability	
  for	
  the	
  region,	
  contradicting	
  my	
  hypothesis.	
  As	
  

discussed	
  in	
  the	
  previous	
  chapter,	
  tests	
  showed	
  that	
  the	
  original	
  model	
  was	
  not	
  entirely	
  

accurate	
  or	
  efficient.	
  I	
  therefore	
  base	
  my	
  main	
  conclusions	
  on	
  the	
  final	
  revised	
  model	
  

with	
  omitted	
  outliers	
  and	
  additional	
  control	
  variables.	
  	
  

	
   I	
  expected	
  to	
  find	
  a	
  positive	
  relationship	
  between	
  manufacturing	
  exports	
  and	
  

volatility	
  of	
  export	
  values,	
  and	
  a	
  negative	
  relationship	
  between	
  parts	
  and	
  components	
  

exports	
  and	
  volatility.	
  Beginning	
  with	
  the	
  time	
  series	
  regressions,	
  the	
  results	
  do	
  not	
  

show	
  a	
  significant	
  relationship	
  between	
  export	
  volatility	
  and	
  participation	
  in	
  the	
  supply	
  

chain	
  for	
  each	
  country.	
  In	
  other	
  words,	
  for	
  each	
  of	
  the	
  countries,	
  with	
  the	
  exception	
  of	
  

Thailand,	
  shifting	
  into	
  the	
  new	
  supply	
  chain	
  oriented	
  industries	
  and	
  increasing	
  levels	
  of	
  

intra-­‐regional	
  intermediate	
  goods	
  trade	
  did	
  not	
  trigger	
  greater	
  volatility.	
  	
  

	
   While	
  the	
  effect	
  of	
  supply	
  chains	
  was	
  neutral	
  and	
  not	
  de-­‐stabilizing	
  within	
  each	
  

country,	
  the	
  panel	
  data	
  results	
  show	
  that	
  supply	
  chains	
  have	
  actually	
  helped	
  stabilize	
  

the	
  region.	
  The	
  supply	
  chain	
  participation	
  proxy	
  variable,	
  partsofmanuf,	
  showed	
  a	
  

statistically	
  significant	
  negative	
  relationship	
  with	
  volatility	
  that	
  remained	
  consistent	
  

throughout	
  several	
  improvements	
  to	
  the	
  model.	
  	
  	
  

	
   While	
  this	
  study	
  expected	
  to	
  find	
  de-­‐stabilizing	
  effects	
  of	
  supply	
  chain	
  

participation,	
  many	
  studies	
  in	
  the	
  literature	
  (discussed	
  in	
  Chapter	
  3)	
  found	
  that	
  supply	
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chains	
  were	
  stabilizing.	
  My	
  result	
  could	
  reflect	
  the	
  features	
  of	
  Asia’s	
  intra-­‐regional	
  

production	
  network	
  observed	
  by	
  other	
  empirical	
  studies.	
  In	
  the	
  case	
  of	
  external	
  demand	
  

shocks,	
  such	
  as	
  the	
  2008	
  Global	
  Financial	
  Crisis,	
  studies	
  found	
  that	
  Asia’s	
  trade	
  network	
  

helped	
  the	
  region	
  withstand	
  external	
  headwinds.	
  The	
  network’s	
  resilience	
  to	
  demand	
  

shocks	
  may	
  be	
  explained	
  by	
  the	
  Southeast	
  Asian	
  countries’	
  tendency	
  to	
  continue	
  to	
  

conduct	
  intermediate	
  goods	
  trade	
  and	
  allow	
  inventory	
  to	
  build	
  up.	
  In	
  the	
  case	
  of	
  supply	
  

shocks,	
  the	
  region’s	
  reliance	
  on	
  intermediate	
  goods	
  trade	
  could	
  pressure	
  firms	
  to	
  

prioritize	
  maintaining	
  stability	
  and	
  resuming	
  trade.	
  However,	
  supply	
  shocks	
  occur	
  less	
  

frequently	
  in	
  manufacturing	
  industries	
  than	
  in	
  agriculture	
  and	
  primary	
  products,	
  and	
  

may	
  be	
  too	
  rare	
  to	
  cause	
  a	
  noticeable	
  result	
  in	
  a	
  long-­‐term	
  study	
  such	
  as	
  this	
  one.	
  Supply	
  

chains	
  could	
  therefore	
  be	
  more	
  susceptible	
  to	
  supply	
  shocks	
  than	
  my	
  results	
  suggest.	
  

	
   In	
  addition	
  to	
  contradicting	
  my	
  hypothesis,	
  my	
  results	
  provide	
  a	
  number	
  of	
  

interesting	
  implications.	
  First,	
  supply	
  chain	
  participation	
  has	
  a	
  stronger	
  effect	
  on	
  

volatility	
  than	
  does	
  specialization	
  in	
  new	
  industries.	
  I	
  conclude	
  this	
  from	
  the	
  significance	
  

of	
  the	
  supply	
  chain	
  participation	
  proxy	
  variable,	
  but	
  the	
  lack	
  of	
  significance	
  of	
  the	
  proxy	
  

for	
  concentration	
  in	
  new	
  industries	
  in	
  the	
  final	
  adjusted	
  model.	
  	
  

	
   Another	
  interesting	
  finding	
  is	
  that	
  supply	
  chain	
  participation	
  does	
  not	
  appear	
  to	
  

be	
  the	
  major	
  factor	
  determining	
  volatility	
  differences	
  between	
  the	
  countries.	
  Region-­‐

wide,	
  volatility	
  has	
  declined	
  over	
  time.	
  In	
  most	
  of	
  the	
  regressions,	
  volatility	
  displayed	
  a	
  

negative	
  time	
  trend,	
  though	
  it	
  was	
  not	
  always	
  significant.	
  This	
  indicates	
  that	
  the	
  region	
  

has	
  seen	
  greater	
  export	
  stability	
  in	
  the	
  past	
  few	
  decades.	
  However,	
  it	
  is	
  not	
  clear	
  to	
  what	
  

extent	
  my	
  model	
  can	
  explain	
  these	
  changing	
  patterns.	
  This	
  is	
  because	
  volatility	
  is	
  

influenced	
  by	
  additional	
  time-­‐invariant	
  characteristics	
  of	
  the	
  countries	
  that	
  my	
  model	
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does	
  not	
  account	
  for.	
  It	
  is	
  to	
  be	
  expected	
  that	
  supply	
  chain	
  participation	
  is	
  not	
  the	
  only	
  

factor	
  determining	
  volatility	
  differences	
  between	
  the	
  countries.	
  However	
  the	
  high	
  

significance	
  of	
  country	
  fixed	
  effects	
  shows	
  that	
  there	
  are	
  substantial	
  factors	
  missing	
  

from	
  this	
  model.	
  The	
  model	
  was	
  not	
  strong	
  with	
  regard	
  to	
  the	
  proportion	
  of	
  the	
  

dependent	
  variable	
  that	
  was	
  explained	
  by	
  the	
  independent	
  variables.	
  I	
  conclude	
  from	
  

this	
  that	
  the	
  structure	
  of	
  the	
  region’s	
  trade	
  network	
  is	
  not	
  the	
  major	
  driver	
  of	
  volatility	
  

patterns.	
  	
  

	
   My	
  results	
  also	
  indicate	
  that	
  export	
  volatility	
  has	
  varied	
  for	
  countries	
  located	
  at	
  

different	
  parts	
  in	
  the	
  supply	
  chain,	
  though	
  the	
  results	
  were	
  not	
  entirely	
  consistent	
  across	
  

models.	
  When	
  I	
  included	
  the	
  additional	
  variable	
  to	
  measure	
  participation	
  in	
  the	
  supply	
  

chain,	
  the	
  share	
  of	
  parts	
  and	
  components	
  imports	
  in	
  the	
  new	
  industries,	
  parts	
  imports	
  

had	
  a	
  negative	
  correlation	
  with	
  volatility,	
  while	
  parts	
  exports	
  had	
  a	
  positive	
  correlation.	
  

This	
  suggests	
  that	
  being	
  lower	
  down	
  in	
  the	
  supply	
  chain	
  tends	
  to	
  have	
  destabilizing	
  

effects,	
  while	
  the	
  members	
  of	
  the	
  chain	
  at	
  the	
  final	
  assembly	
  stages	
  have	
  greater	
  benefits	
  

from	
  the	
  supply	
  chain	
  system	
  with	
  regard	
  to	
  export	
  stabilization.	
  However,	
  these	
  results	
  

were	
  not	
  entirely	
  accurate	
  because	
  parts	
  imports	
  and	
  parts	
  exports	
  demonstrated	
  

multicollinearity.	
  I	
  therefore	
  draw	
  my	
  conclusions	
  from	
  the	
  alternative	
  measure	
  of	
  

countries’	
  placement	
  in	
  the	
  supply	
  chain,	
  the	
  RCA	
  index.	
  

	
   Using	
  the	
  RCA	
  index	
  to	
  estimate	
  countries’	
  placement	
  in	
  the	
  supply	
  chain,	
  I	
  tried	
  

two	
  separate	
  models	
  to	
  compare	
  results	
  when	
  a	
  country	
  was	
  low	
  in	
  the	
  chain	
  and	
  high	
  

in	
  the	
  chain.	
  For	
  the	
  highinchain	
  variable,	
  based	
  on	
  a	
  relatively	
  high	
  concentration	
  in	
  

parts	
  and	
  components	
  imports	
  relative	
  to	
  the	
  world’s	
  concentration	
  in	
  parts	
  and	
  

components	
  imports,	
  an	
  increasing	
  value	
  did	
  not	
  show	
  a	
  significant	
  relationship	
  with	
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volatility	
  either	
  within	
  countries	
  or	
  across	
  countries.	
  However,	
  when	
  countries	
  had	
  

greater	
  participation	
  lower	
  in	
  the	
  chain,	
  a	
  negative	
  correlation	
  was	
  observed	
  across	
  

countries.	
  For	
  the	
  time	
  series	
  regressions,	
  the	
  Philippines	
  also	
  demonstrated	
  a	
  negative	
  

correlation	
  for	
  lowinchain.	
  This	
  is	
  consistent	
  with	
  the	
  finding	
  from	
  my	
  main	
  model	
  that	
  

concentrating	
  in	
  intermediate	
  goods	
  exports	
  is	
  stabilizing.	
  As	
  discussed	
  in	
  Chapter	
  2,	
  

intermediate	
  goods	
  production	
  entails	
  capital-­‐intensive	
  high	
  value-­‐added	
  operations.	
  

This	
  result	
  therefore	
  suggests	
  that	
  supply	
  chains	
  may	
  have	
  more	
  benefits	
  for	
  the	
  high-­‐

skilled	
  countries	
  than	
  for	
  the	
  comparatively	
  low-­‐skilled	
  countries	
  that	
  specialize	
  in	
  basic	
  

final	
  assembly.	
  

	
   The	
  main	
  limitation	
  of	
  this	
  study	
  is	
  the	
  lack	
  of	
  consensus	
  in	
  the	
  literature	
  about	
  

measurement	
  technique	
  for	
  most	
  of	
  the	
  variables	
  used	
  here:	
  participation	
  in	
  the	
  supply	
  

chain,	
  export	
  volatility,	
  and	
  the	
  role	
  of	
  each	
  country	
  in	
  the	
  supply	
  chain.	
  There	
  is	
  also	
  a	
  

lack	
  of	
  available	
  data	
  pertaining	
  to	
  country	
  placement	
  in	
  the	
  supply	
  chain,	
  partially	
  

because	
  the	
  Southeast	
  Asian	
  economies	
  have	
  changed	
  specialties	
  within	
  the	
  electronics	
  

and	
  automotive	
  industries	
  over	
  time.	
  This	
  makes	
  it	
  difficult	
  in	
  a	
  time	
  series	
  study	
  to	
  

identify	
  countries	
  primarily	
  as	
  intermediate	
  goods	
  producers	
  lower	
  in	
  the	
  supply	
  chain,	
  

or	
  as	
  final	
  goods	
  assemblers	
  at	
  the	
  top	
  of	
  the	
  chain.	
  Testing	
  a	
  range	
  of	
  measurement	
  

techniques	
  was	
  outside	
  of	
  the	
  scope	
  of	
  this	
  study,	
  but	
  the	
  number	
  of	
  significant	
  findings	
  

in	
  this	
  study	
  suggests	
  that	
  further	
  research	
  on	
  more	
  accurate	
  and	
  efficient	
  

measurements	
  would	
  be	
  useful.	
  

	
   This	
  study	
  demonstrates	
  the	
  need	
  for	
  further	
  research	
  on	
  this	
  topic.	
  With	
  supply	
  

chains	
  becoming	
  more	
  integral	
  to	
  the	
  global	
  economy,	
  and	
  Southeast	
  Asia	
  becoming	
  a	
  

center	
  for	
  manufacturing	
  supply	
  chains,	
  policymakers	
  and	
  manufacturers	
  need	
  to	
  know	
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how	
  much	
  volatility	
  to	
  expect	
  and	
  tolerate,	
  and	
  consider	
  steps	
  to	
  mitigate	
  the	
  problem.	
  

This	
  study	
  finds	
  that	
  supply	
  chains	
  have	
  a	
  positive	
  effect	
  for	
  stabilizing	
  the	
  region,	
  and,	
  

furthermore,	
  that	
  for	
  individual	
  countries	
  they	
  are	
  not	
  de-­‐stabilizing.	
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Appendix:	
  Figures	
  and	
  Tables	
  
All	
  figures	
  and	
  tables	
  created	
  by	
  the	
  author	
  using	
  the	
  specified	
  data	
  sources,	
  except	
  Figure	
  3.	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  
	
  

Source:	
  UN	
  Commodity	
  Trade	
  Database;	
  World	
  Bank	
  World	
  Development	
  Indicators	
  
	
  

	
  
Figure	
  2:	
  Contribution	
  of	
  Parts	
  to	
  Transport	
  and	
  Machinery	
  Exports	
  

	
  
Source:	
  World	
  Bank	
  World	
  Development	
  Indicators	
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Source:	
  Created	
  by	
  Fukasaku,	
  2011;	
  OECD	
  data	
  
	
  

	
  

Figure	
  4:	
  Annual	
  Export	
  Growth	
  1967-­‐2011	
  

	
  
Source:	
  World	
  Bank	
  World	
  Development	
  Indicators	
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Figure	
  3:	
  REI	
  Index	
  for	
  Selected	
  Asian	
  Countries	
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Figure	
  5:	
  Contribution	
  of	
  Exports	
  to	
  GDP	
  

	
  	
  
Source:	
  World	
  Bank	
  World	
  Development	
  Indicators	
  
	
  
	
  

Figure	
  6:	
  Manufacturing	
  Exports	
  in	
  the	
  Machinery	
  and	
  Transport	
  Equipment	
  Industries	
  

	
  
Source:	
  UN	
  Commodity	
  Trade	
  Database	
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Figure	
  7:	
  Total	
  Automotive	
  Exports	
  

	
  
Source:	
  UN	
  Commodity	
  Trade	
  Database	
  
	
  
	
  
Figure	
  8:	
  Total	
  Electronics	
  Exports	
  

	
  
Source:	
  UN	
  Commodity	
  Trade	
  Database	
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  Source:	
  UN	
  Commidity	
  Trade	
  Database	
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  Source:	
  UN	
  Commodity	
  Trade	
  Database	
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Regression	
  Results	
  Table	
  1	
  

	
  
Table	
  3	
  
Results	
  for	
  Dickey	
  Fuller	
  
	
  Test	
  on	
  Uhat:	
  P-­‐Values	
  

Indonesia	
   0	
  
Indonesia	
  drift	
   0	
  
Indonesia	
  trend	
   0	
  
Thailand	
   0.001	
  
Thailand	
  drift	
   0.0003	
  
Thailand	
  trend	
   0.0103	
  
Malaysia	
   0.0003	
  
Malysia	
  drift	
   0.0001	
  
Malaysia	
  trend	
   0.0035	
  
Philippines	
   0.0347	
  
Philippines	
  drift	
   0.0038	
  
Philippines	
  trend	
   0.1382	
  
Singapore	
   0	
  
Singapore	
  drift	
   0	
  
Singapore	
  trend	
   0.0001	
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Figure	
  18:	
  Partial	
  Autocorrelation	
  (PAC)	
  Plots	
  for	
  Indonesia,	
  Malaysia,	
  and	
  Thailand	
  

Figure	
  17:	
  PAC	
  Plots	
  for	
  Singapore	
  and	
  the	
  Philippines	
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  Table	
  4	
  
	
  
	
  

	
  
	
  
	
  
	
  
	
  	
  	
  Regression	
  Results	
  Table	
  2	
  
	
  
	
  

	
   	
  
	
  
	
  
	
  

Durbin-­‐Watson:	
  d-­‐statistics	
  
Indonesia	
   2.104	
  
Malaysia	
   1.941	
  
Thailand	
   1.707	
  
Philippines	
   1.104	
  
Singapore	
   2.324	
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Table	
  5:	
  Comparison	
  of	
  the	
  partsofmanuf	
  Result	
  in	
  Various	
  Panel	
  Models	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (Based	
  on	
  the	
  revised	
  model	
  excluding	
  outliers	
  and	
  including	
  currencyfluct).	
  
	
  

	
  	
   	
  	
  
	
  	
  	
  
Coefficient	
  	
   	
  	
  	
  	
  	
  	
  P-­‐value	
   	
  	
  	
  	
  t-­‐statistic	
  

	
  	
  
	
  
Pooled	
  OLS	
  Panel	
  Data	
   -­‐0.67	
   0.125	
   -­‐1.55	
  

	
  	
  
	
  
Fixed	
  Effects	
  (Country	
  Dummies)	
   -­‐0.161	
   0.018	
   -­‐2.4	
  

	
  	
  
	
  
Random	
  Effects	
   -­‐0.067	
   0.122	
   -­‐1.55	
  

	
  
corrected	
  for	
  het.	
   Pooled	
  with	
  xtpcse,	
  het	
   -­‐0.67	
   0.108	
   	
  	
  

corrected	
  for	
  het.	
   Country	
  Dummies:	
  GLS	
  estimator	
   -­‐0.136	
   0.016	
   	
  	
  
	
  



	
   	
  
	
  

	
  

69	
  

Works	
  Cited	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Akamatsu,	
  K.	
  (1962).	
  A	
  historical	
  pattern	
  of	
  economic	
  growth	
  in	
  developing	
  countries.	
  
The	
  Developing	
  Economies,	
  1,	
  3-­‐25.	
  doi:	
  doi:	
  10.1111/j.1746-­‐1049.1962.tb01020.x	
  
	
  
Ando,	
  M.	
  (2010).	
  Machinery	
  trade	
  in	
  East	
  Asia	
  and	
  the	
  global	
  financial	
  crisis.	
  Korea	
  and	
  
the	
  World	
  Economy,	
  11(2),	
  361-­‐394.	
  
	
  
Ando,	
  M.,	
  &	
  Kimura,	
  F.	
  (2012).	
  How	
  did	
  the	
  Japanese	
  exports	
  respond	
  to	
  two	
  crises	
  in	
  the	
  
international	
  production	
  networks?	
  The	
  global	
  financial	
  crisis	
  and	
  the	
  great	
  East	
  Japan	
  
earthquake.	
  Asian	
  Economic	
  Journal,	
  26(3),	
  261-­‐287.	
  
	
  
Athukorala,	
  P.,	
  &	
  Yamashita,	
  N.	
  (2006).	
  Production	
  fragmentation	
  and	
  trade	
  integration:	
  
East	
  Asia	
  in	
  a	
  global	
  context.	
  The	
  North	
  American	
  Journal	
  of	
  Economics	
  and	
  Finance,	
  
17(3),	
  233-­‐256.	
  Retrieved	
  from	
  http://ideas.repec.org/a/eee/ecofin/v17y2006i3p233-­‐
256.html	
  
	
  
Austria,	
  M.	
  S.	
  (2010).	
  Global	
  production	
  networks	
  and	
  local	
  support	
  structures	
  in	
  the	
  
Philippine	
  electronics	
  industry.	
  Production	
  Networks,	
  Trade	
  Liberalization,	
  and	
  Industrial	
  
Adjustment	
  in	
  the	
  Philippines,	
  1.	
  
	
  
Banerjee,	
  A.,	
  Benabou,	
  R.,	
  &	
  Mookherjee,	
  D.	
  (2006).	
  Understanding	
  poverty.	
  Oxford:	
  
Oxford	
  UP.	
  
	
  
Bank	
  Negara	
  Malaysia.	
  (2012).	
  Bank	
  Negara	
  Malaysia	
  annual	
  report	
  2011.	
  Retrieved	
  
from	
  website	
  
http://www.bnm.gov.my/index.php?ch=en_publication_catalogue&pg=en_publication_b
nmar&ac=89&yr=2011&lang=en&eId=box2	
  
	
  
Bebczuk,	
  R.,	
  Berrettoni,	
  D.	
  (2006).	
  Explaining	
  export	
  diversification:	
  An	
  empirical	
  
analysis	
  (Working	
  Paper	
  No.	
  65).	
  Universidad	
  Nacional	
  de	
  La	
  Plata	
  Department	
  of	
  
Economics.	
  
	
  
Blattman,	
  C.,	
  Hwang,	
  J.,	
  &	
  Williamson,	
  J.	
  (2007).	
  Winners	
  and	
  losers	
  in	
  the	
  commodity	
  
lottery:	
  The	
  impact	
  of	
  terms	
  of	
  trade	
  growth	
  and	
  volatility	
  in	
  the	
  periphery	
  1870-­‐1939.	
  
Journal	
  of	
  Development	
  Economics,	
  82,	
  156-­‐179.	
  
	
  
Brown,	
  I.	
  (1997).	
  Economic	
  change	
  in	
  South-­‐East	
  Asia	
  1830-­‐1980.	
  Kuala	
  Lumpur:	
  Oxford	
  
UP.	
  
	
  
Calderon,	
  C.,	
  Chong,	
  A.,	
  &	
  Stein,	
  E.	
  (2007).	
  Trade	
  intensity	
  and	
  business	
  cycle	
  
synchronization:	
  Are	
  developing	
  countries	
  any	
  different?.	
  Journal	
  of	
  International	
  
Economics,	
  71(1),	
  2-­‐21.	
  
	
  



	
   	
  
	
  

	
  

70	
  

Chongvilaivan,	
  A.	
  (2012).	
  Thailand's	
  2011	
  flooding:	
  Its	
  impacts	
  on	
  direct	
  exports	
  and	
  
global	
  supply	
  chain	
  disruptions.	
  Asia-­‐Pacific	
  Research	
  and	
  Training	
  Network	
  on	
  Trade,	
  
34.	
  
	
  
Eichengreen,	
  B.	
  (1996).	
  Globalizing	
  capital:	
  A	
  history	
  of	
  the	
  international	
  monetary	
  
system.	
  Princeton:	
  Princeton	
  University	
  Press.	
  
	
  
Fujita,	
  M.,	
  &	
  Hamaguchi,	
  N.	
  (2012).	
  Japan	
  and	
  economic	
  integration	
  in	
  East	
  Asia:	
  Post-­‐
disaster	
  scenario.	
  The	
  Annals	
  of	
  Regional	
  Science,	
  48(2),	
  485-­‐500.	
  
	
  
Fujita,	
  K.,	
  &	
  Hill,	
  R.	
  (1997).	
  Auto	
  industrialization	
  in	
  Southeast	
  Asia.	
  ASEAN	
  Economic	
  
Bulletin,	
  13(3),	
  312-­‐332.	
  
	
  
Fukasaku,	
  K.,	
  Meng,	
  B.,	
  &	
  Yamano,	
  N.	
  (2011).	
  Recent	
  developments	
  in	
  Asian	
  economic	
  
integration:	
  Measuring	
  indicators	
  of	
  trade	
  integration	
  and	
  fragmentation	
  (OECD	
  science,	
  
Technology,	
  and	
  Industry	
  Working	
  Paper	
  No.	
  03/2011).	
  OECD,	
  Retrieved	
  from	
  
http://dx.doi.org/10.1787/5kg0ps7zg6r8-­‐en	
  
	
  
Gangnes,	
  B.,	
  Van	
  Assche,	
  A.	
  (2010).	
  Global	
  production	
  networks	
  in	
  electronics	
  and	
  intra-­‐
Asian	
  trade	
  (Working	
  Paper	
  No.	
  2010-­‐4).	
  Retrieved	
  from	
  the	
  Economics	
  Research	
  
Organization	
  at	
  the	
  University	
  of	
  Hawaii	
  
http://www.economics.hawaii.edu/research/workingpapers/WP_10-­‐4.pdf	
  
	
  
The	
  German	
  Chamber	
  Network.	
  (2012).	
  Market	
  watch:	
  Electrical	
  &	
  electronic	
  industry	
  in	
  
Malaysia.	
  
	
  
Hamid,	
  Z.	
  (n.d.).	
  Concentration	
  of	
  exports	
  and	
  patterns	
  of	
  trade:	
  A	
  time-­‐series	
  evidence	
  
of	
  Malaysia.	
  The	
  Journal	
  of	
  Developing	
  Areas,	
  43(2),	
  255-­‐270.	
  doi:	
  10.1353/jda.0.0065	
  
	
  
Hayakawa,	
  K.,	
  Ji,	
  Z.,	
  Obashi,	
  A.	
  (2009).	
  Agglomeration	
  versus	
  fragmentation:	
  A	
  
comparison	
  of	
  East	
  Asia	
  and	
  Europe	
  (Discussion	
  Paper	
  No.	
  212).	
  Retrieved	
  from	
  the	
  
Institute	
  of	
  Developing	
  Economies	
  
http://ir.ide.go.jp/dspace/bitstream/2344/857/1/212.pdf	
  
	
  
Hobday,	
  M.	
  (2001).	
  The	
  electronics	
  industries	
  of	
  the	
  Asia-­‐Pacific:	
  Exploiting	
  
international	
  production	
  networks	
  for	
  economic	
  development.	
  Asian-­‐Pacific	
  Economic	
  
Literature,	
  15(1),	
  13-­‐29.	
  Retrieved	
  from	
  	
  
http://onlinelibrary.wiley.com/doi/10.1111/1467-­‐8411.00092/abstract	
  
	
  
Hummels,	
  D.,	
  Ishii,	
  J.,	
  &	
  Yi,	
  K.	
  (2001).	
  The	
  nature	
  and	
  growth	
  of	
  vertical	
  specialization	
  in	
  
world	
  trade.	
  Journal	
  of	
  International	
  Economics,	
  54,	
  75-­‐96.	
  
	
  
International	
  Monetary	
  Fund.	
  (2012).	
  International	
  Financial	
  Statistics	
  [Data	
  File].	
  
	
  



	
   	
  
	
  

	
  

71	
  

Jomo,	
  K.S.,	
  Rock,	
  M.	
  (1998).	
  Economic	
  diversification	
  and	
  primary	
  commodity	
  processing	
  
in	
  the	
  second-­‐tier	
  South-­‐East	
  Asian	
  newly	
  industrializing	
  countries	
  (Discussion	
  Paper	
  
No.	
  136).	
  United	
  Nations	
  Conference	
  on	
  Trade	
  and	
  Development.	
  
	
  
Jongwanich,	
  J.	
  (2010).	
  Determinants	
  of	
  export	
  performance	
  in	
  East	
  and	
  Southeast	
  Asia.	
  
The	
  World	
  Economy,	
  doi:	
  10.1111/j.1467-­‐9701.2009.01184.x	
  
	
  
Kimura,	
  F.,	
  Obashi,	
  A.	
  (2011).	
  Production	
  networks	
  in	
  East	
  Asia:	
  What	
  we	
  know	
  so	
  far	
  
(Working	
  Paper	
  No.	
  320).	
  Retrieved	
  from	
  Asian	
  Development	
  Bank	
  Institute	
  
http://www.econstor.eu/handle/10419/53625	
  
	
  
Krugman,	
  P.	
  (1979).	
  Increasing	
  returns,	
  monopolistic	
  competition,	
  and	
  international	
  
trade.	
  Journal	
  of	
  International	
  Economics	
  ,	
  9(4),	
  469-­‐479.	
  
	
  
Kumakura,	
  M.	
  (2005).	
  Trade,	
  exchange	
  rates,	
  and	
  macroeconomic	
  dynamics	
  in	
  East	
  Asia:	
  
Why	
  the	
  electronics	
  cycle	
  matters	
  (Discussion	
  Paper	
  No.	
  34).	
  Institute	
  of	
  Developing	
  
Economies.	
  
	
  
Love,	
  J.	
  (1990).	
  Export	
  earnings	
  instability:	
  The	
  decline	
  reversed?	
  Journal	
  of	
  
Development	
  Studies,	
  26,	
  324-­‐329.	
  
	
  
MacBean,	
  A.	
  I.,	
  &	
  Nguyen,	
  D.	
  T.	
  (1980).	
  Commodity	
  concentration	
  and	
  export	
  earnings	
  
instability:	
  A	
  mathematical	
  analysis.	
  The	
  Economic	
  Journal,	
  90(358),	
  354-­‐362.	
  
	
  
Massell,	
  B.	
  F.	
  (1964).	
  Export	
  concentration	
  and	
  fluctuations	
  in	
  export	
  earnings:	
  A	
  cross-­‐
section	
  analysis.	
  The	
  American	
  economic	
  review,	
  54(2),	
  47-­‐63.	
  
	
  
Matthews,	
  J.	
  (1999).	
  A	
  silicon	
  island	
  of	
  the	
  east:	
  Creating	
  a	
  semiconductor	
  industry	
  in	
  
Singapore.	
  California	
  Management	
  Review,	
  41(2).	
  
	
  
Meier,	
  G.,	
  &	
  Rauch,	
  J.	
  (2005).	
  Leading	
  issues	
  in	
  economic	
  development.	
  New	
  York:	
  Oxford	
  
UP.	
  
	
  
Mendoza,	
  E.	
  G.	
  (1997).	
  Terms-­‐of-­‐trade	
  uncertainty	
  and	
  economic	
  growth.	
  Journal	
  of	
  
Development	
  Economics,	
  54(2),	
  323-­‐356.	
  
	
  
Natsuda,	
  K.,	
  Thoburn,	
  J.	
  (2011).	
  Industrial	
  policy	
  and	
  the	
  development	
  of	
  the	
  automotive	
  
industry	
  in	
  Thailand	
  (Working	
  Paper	
  No.	
  11-­‐5).	
  Retrieved	
  from	
  Ritsumeikan	
  Center	
  for	
  
Asia	
  Pacific	
  Studies.	
  
	
  
Naya,	
  S.	
  (1973).	
  Fluctuations	
  in	
  export	
  earnings	
  and	
  economic	
  patterns	
  of	
  Asian	
  
countries.	
  Economic	
  Development	
  and	
  Cultural	
  Change,	
  21(4),	
  629-­‐641.	
  
	
  
Peebles,	
  G.,	
  &	
  Wilson,	
  P.	
  (2002).	
  Economic	
  growth	
  and	
  development	
  in	
  Singapore:	
  Past	
  
and	
  future.	
  Edward	
  Elgar.	
  
	
  



	
   	
  
	
  

	
  

72	
  

Pollio,	
  C.	
  (2012).	
  The	
  auto	
  industry	
  in	
  Thailand:	
  Value	
  transfer,	
  technological	
  
dependence	
  and	
  relations	
  between	
  local	
  and	
  foreign	
  capital	
  (Working	
  Paper	
  2/2012).	
  
Retrieved	
  from	
  cMET.	
  
	
  
Prebisch,	
  R.	
  (1959).	
  International	
  trade	
  and	
  payments	
  in	
  an	
  era	
  of	
  coexistence:	
  
Commercial	
  policy	
  in	
  the	
  underdeveloped	
  countries.	
  United	
  Nations	
  Economic	
  
Commission	
  for	
  Latin	
  America.	
  
	
  
Rana,	
  P.	
  B.	
  (2007).	
  Trade	
  intensity	
  and	
  business	
  cycle	
  synchronization:	
  the	
  case	
  of	
  East	
  
Asia.	
  Office	
  of	
  Regional	
  Economic	
  Integration,	
  Asian	
  Development	
  Bank.	
  
	
  
Romer,	
  P.	
  (1986).	
  Increasing	
  returns	
  and	
  long-­‐run	
  growth.	
  Journal	
  of	
  Political	
  Economy,	
  
94(5),	
  1002-­‐1037.	
  Retrieved	
  from	
  http://www.jstor.org/stable/10.2307/1833190	
  
	
  
Shin,	
  K.,	
  &	
  Wang,	
  Y.	
  (2004).	
  Trade	
  integration	
  and	
  business	
  cycle	
  co-­‐movements:	
  The	
  
case	
  of	
  Korea	
  with	
  other	
  Asian	
  countries.	
  Japan	
  and	
  the	
  World	
  Economy,	
  16(2),	
  213-­‐230.	
  
	
  
Sturgeon,	
  T.,	
  Kawakami,	
  M.	
  (2010).	
  Global	
  value	
  chains	
  in	
  the	
  electronics	
  industry	
  
(Working	
  Paper	
  No.	
  5417).	
  Retrieved	
  from	
  the	
  World	
  Bank.	
  
	
  
Tung,	
  A.	
  (2003).	
  Beyond	
  flying	
  geese:	
  The	
  expansion	
  of	
  East	
  Asia's	
  electronics	
  trade.	
  
German	
  Economic	
  Review,	
  4(1),	
  35-­‐51.	
  
	
  
Uchida,	
  Y.,	
  &	
  Inomata,	
  S.	
  (2009).	
  Vertical	
  specialization	
  in	
  the	
  time	
  of	
  the	
  economic	
  crisis.	
  
IDE	
  Spot	
  Survey,	
  31,	
  70-­‐83.	
  
	
  
United	
  Nations	
  Statistics	
  Division.	
  (2012).	
  United	
  Nations	
  Commodity	
  Trade	
  Statistics	
  
Database	
  [Data	
  File].	
  Retrieved	
  from	
  
http://comtrade.un.org/db/	
  
	
  
Wad,	
  P.	
  (2009).	
  The	
  automobile	
  industry	
  of	
  Southeast	
  Asia:	
  Malaysia	
  and	
  Thailand.	
  
Journal	
  of	
  the	
  Asia	
  Pacific	
  Economy,	
  14(2),	
  172-­‐193.	
  
	
  
World	
  Bank.	
  (2012).	
  World	
  Development	
  Indicators	
  [Data	
  file].	
  Retrieved	
  from	
  	
  
http://data.worldbank.org/indicator	
  
	
  
	
  

	
  


	Southeast Asia's International Production Networks: Implications for Macroeconomic Stability
	Recommended Citation

	Abby Zwick Senior Project May 2013

