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Overview	  
  Looking	  beyond	  the	  emission	  inventory	  
 Balancing	  private	  and	  public	  needs	  	  
 Why	  choose	  incentives?	  
 Where	  to	  apply	  incentives	  
 Optimizing	  effects	  of	  incentives:	  Pollutant	  
prioritization	  and	  valuation	  	  

 Example	  of	  a	  quantitative	  incentive	  analysis	  tool	  
based	  on	  the	  ESI	  program	  



Beyond	  the	  Emission	  Inventory	  

 Planning	  to	  mitigate	  emissions	  builds	  on	  the	  
partnerships	  created	  among	  ports,	  regulators,	  and	  
industry	  during	  the	  inventory	  process	  

 Many	  demonstrated	  options	  are	  available	  for	  what	  to	  
do	  and	  how	  to	  do	  it,	  but	  the	  discussion	  quickly	  comes	  
down	  to	  what	  will	  this	  cost	  and	  who	  pays?	  	  



 Polar	  opposite	  concepts	  of	  fairness	  could	  apply:	  	  
  “Polluter”	  should	  pay	  
  Public	  who	  benefits	  should	  pay	  

What	  is	  Fair?	  



  Industry	  cannot	  be	  
expected	  to	  
appropriately	  value	  
externalities;	  public	  
cannot	  
appropriately	  value	  
industry	  costs	  

  Fairness	  is	  found	  in	  
between,	  so	  most	  
effective	  approach:	  
everybody	  pays	  

  (But	  how	  much?)	  





Incentives	  are	  
“Guiding	  Hand”	  
measures	  that	  are	  

most	  effective	  when	  
neither	  public	  nor	  

private	  drivers	  are	  at	  
extremes	  



Why	  Incen8ves?	  
(And	  why	  ports?)	  	  

  Externalities	  are	  usually	  accounted	  by	  an	  arms-‐length	  
relationship	  between	  government	  and	  industry	  that	  relies	  
on	  some	  combination	  of	  industry	  proactiveness	  and	  
regulation	  

  Incentives	  function	  to:	  	  
  Enhance	  the	  ability	  of	  industry	  to	  be	  proactive	  and	  	  
  Serve	  as	  a	  public	  signal	  for	  how	  much	  needs	  to	  be	  done	  and	  
how	  best	  to	  do	  it	  

  Ports	  can	  serve	  a	  critical	  link	  in	  formulating	  and	  deploying	  
incentives	  because	  they	  occupy	  a	  unique	  position	  in	  the	  
industry/public	  relationship	  –	  the	  middle!	  



 How	  much	  to	  invest	  in	  what	  we	  want	  things	  to	  look	  like	  
in	  the	  future	  vs.	  mitigating	  the	  current	  situation	  	  

  Future	  investment:	  	  
  based	  on	  anticipated	  growth;	  Need	  to	  account	  for	  long	  
term	  economic	  growth	  and	  the	  effects	  of	  impending	  (or	  
lacking)	  national	  and	  international	  regulation	  

 Mitigate	  current	  situation:	  
  If	  current	  air	  quality	  is	  already	  exceeding	  regulatory	  or	  
health	  limits,	  near-‐term	  action	  is	  necessary	  	  

 How	  to	  balance	  these	  two?	  

Where	  to	  apply	  incen8ves:	  



Where	  to	  apply	  incen8ves	  depends	  on	  projected	  
growth	  and	  current	  air	  quality:	  



Example:	  IMO	  approach	  to	  greenhouse	  
gasses	  started	  with	  long-‐term	  efficiency	  	  

EEDI	  is	  great,	  but	  ships	  can	  only	  get	  so	  big	  and	  travel	  so	  slow	  –	  new	  focus	  
is	  on	  “market-‐based	  measures”	  that	  will	  have	  near-‐term	  benefits	  

(Image	  by	  Pawel	  Kuczynski)	  



Example,	  Long	  Term	  Ini3a3ve:	  US	  Marine	  Engine	  Standards-‐	  	  
Gradual	  Reduc8ons,	  Major	  Benefits	  

  Benefits:	  ~$10Billion/year	  by	  2030	  
  Benefits	  outweigh	  costs	  by	  between	  9:1	  and	  15:1	  

NOx:	  800,000	  tons/yr	  	  by	  2030	  	  	   PM:	  	  27,000	  tons/yr	  	  by	  2030	  	  	  



Costs	  and	  Benefits	  will	  vary	  substan8ally	  by	  
pollutant	  type	  and	  loca.on	  

 Many	  Pollutants	  Types:	  
  Particulate	  Matter:	  PM10,	  PM2.5,	  Diesel	  PM	  (DPM)	  
  SOx	  
 NOx	  
  VOC’s,	  ROG’s,	  NMOG’s,	  etc.	  	  
  Greenhouse	  Gasses	  

  CO2	  
  CH4	  

  Black	  Carbon	  (!)	  



  Example:	  Regional	  values	  per	  ton	  of	  reducing	  various	  PM2.5	  precursors	  

Monetized	  $/ton	  in	  2015	  of	  reductions	  in	  PM2.5	  precursor	  emissions	  by	  area	  of	  the	  country	  (2006$,	  3%	  discount	  
rate)	  

	  (Chart	  from	  Fann	  et	  al	  (2008);	  mortality	  estimates	  from	  Laden	  et	  al.	  (2006):	  Reduction	  in	  fine	  particulate	  air	  pollution	  and	  mortality.	  Am	  J	  Respir	  Crit	  Care	  Med	  173:667–672.)	  



Where	  to	  start?	  	  
Example:	  Starcrest	  model	  of	  costs	  and	  benefits	  associated	  with	  the	  ESI	  

  IAPH’s	  Environmental	  Ship	  Index	  (ESI),	  a	  universal	  
incentive	  program	  designed	  to	  be	  applicable	  to	  all	  ports	  

  Starcrest	  is	  developing	  a	  model	  (funded	  by	  ICCT,	  POLA,	  
POLB)	  that	  calculates	  benefits	  in	  tons	  and	  dollars	  
associated	  with	  various	  levels	  of	  incentive	  investment	  

  Goal	  is	  to	  more	  easily	  identify	  and	  align	  incentive	  program	  
goals	  and	  investment	  budget	  



Model	  Overview	  



Model	  Overview	  



Model	  Overview	  



Model	  Aspira8ons	  
 We	  expect	  that	  a	  generic	  version	  of	  this	  model	  will	  be	  
available	  for	  ports	  and	  regulators	  to	  analyze	  cost	  and	  
benefits	  of	  incentive	  scenarios.	  	  

  ICCT	  may	  also	  use	  the	  model	  to	  evaluate	  regional	  
applications	  of	  ESI	  and	  incentive	  programs	  to	  
promote	  progressive	  incentive-‐based	  maritime	  air	  
quality	  policies.	  	  

  Starcrest	  hopes	  to	  expand	  the	  model	  to	  cover	  
additional	  pollutants,	  incentives	  schemes,	  and	  other	  
policy	  considerations.	  	  



Success	  or	  failure	  is	  a	  
maXer	  of	  perspec8ve	  

Make	  sure	  external	  
perception	  is	  correct!	  	  

Establish	  appropriate	  metrics	  
that	  measure	  and	  demonstrate	  
progress	  and	  allow	  iterative	  
planning	  for	  improvement	  	  

–	  or	  somebody	  else	  will	  define	  
success	  for	  you!	  	  



Thank	  You!	  

Galen	  Hon	  
ghon@starcrestllc.com	  


