








Ships	  are	  to	  Oceania	  as	  horses,	  roads,	  cars,	  rail	  and	  trucks	  are	  to	  
con4nents.	  

�  globally,	  90%	  of	  goods/resources	  transported	  by	  sea	  
�  costs	  more	  to	  ship	  a	  container	  by	  road	  100km	  than	  it	  does	  to	  move	  
by	  sea	  from	  China	  to	  Europe	  

�  Sea	  transport	  produces	  more	  CO2	  than	  Germany	  
�  produces	  more	  sulphur	  dioxide	  than	  all	  global	  cars	  and	  lorries.	  
�  generates	  27	  per	  cent	  of	  the	  world’s	  nitrogen	  oxide	  emissions	  	  
	  
Oceania	  is	  more	  reliant	  on	  imported	  fossil	  fuel	  than	  any	  other	  part	  of	  the	  
world	  –	  95%	  (99%	  if	  PNG/Fiji	  excluded)	  



2011	  Data	  	  
• 65,000	  deaths	  p.a.	  globally	  directly	  
a9ributable	  to	  shipping	  emmisions	  
• 4	  %	  of	  all	  global	  GHG	  
•  I5	  ships	  =	  more	  SOx	  than	  the	  enGre	  
world	  vehicle	  fleet	  
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It’s	  a	  wind	  
generator	  Jim,	  
just	  not	  as	  we	  
know	  it!!!	  



Sail-‐powered	  sea-‐transport: 	  	  
•  	  intellectual	  property	  legacy	  of	  the	  Pacific	  	  
•  	  issue	  that	  links	  all	  of	  Oceania	  

•  Appropriate	  
•  Available	  
•  Accessible	  
•  Affordable	  
•  Adaptable	  
•  Sustainable	  
•  Renewable	  







Opera4onal	  

Technology	  Renewable	  
Energy	  

Alterna4ve	  
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Hull	  design,	  
Propeller	  
upgrade,	  
Waste	  heat	  
recovery,	  etc	  

Slow	  Steaming,	  
Port	  efficiencies,	  
Weather	  rou4ng,	  
Just-‐in-‐4me,	  bulk	  
fuel	  purchase,	  etc	  	  
	  

LNG;	  hydrogen,	  
methane,	  biofuel,	  
biogas,	  etc	  



Policy	  –regionally	  almost	  invisible	  at	  all	  levels	  
•  SIDS	  DOCK	  =	  25%	  reduc4on	  in	  conven4onal	  transport	  

fuel	  use	  –	  2033	  
•  PIDF	  outcomes.	  
•  Fiji	  drag	  Na4onal	  Energy	  Policy	  
•  TOR	  Na4onal	  Transport	  Policy	  
	  
	  
	  	  

land	  
transport	  

air	  transport	  

sea	  transport	  

electricity	  

other	  



What	  happened	  in	  the	  last	  
Oil	  Crisis?	  



What	  happened	  in	  the	  last	  
Oil	  Crisis?	  

	  1984/86	  
•  23-‐30%	  fuel	  savings	  
•  30%	  reduced	  engine	  wear	  
•  Increased	  stability	  
•  Increased	  passenger	  

comfort	  
•  Folding	  prop	  would	  have	  

greatly	  increased	  fuel	  
savings	  

•  IRR	  127%	  on	  best	  routes	  
•  IRR	  35%	  average	  routes	  
•  ADB	  funded	  $US40,000	  

	  1983-‐86	  
•  30%	  fuel	  savings	  
•  	  Increased	  passage	  

average	  speed	  from	  12	  
-‐14	  kts	  

•  Reduced	  crew	  down4me	  
•  Increased	  

manoeuvrability	  
•  Could	  hold	  sta4on	  in	  

typhoon	  condi4ons	  
•  Trialled	  on	  600-‐31000	  

tonne	  vessels	  

	  1982-‐85	  
•  UNESCAP/ADB	  funded	  needs	  

assessment	  &	  analysis	  
•  Recommended	  network	  of	  

trading	  catamarans	  and	  small	  
energy	  efficient	  sail-‐freighter	  

•  Commissioned	  design	  for	  92’	  
freighter	  carrying	  30	  T/30pax	  



PROJECT	   DescripGon	   Outputs	   Agencies	   Comments	  

Fiji	  sog	  sail	  
retrofit	  

Auxiliary	  rig	  retrofioed	  to	  two	  
government	  vessels	  of	  ~300t.	  Rigs	  
built	  and	  installed	  in-‐country	  

Fuel	  savings	  23-‐30%,	  but	  also	  30%	  engine/
prop	  wear	  reduc4on,	  greater	  stability,	  incr	  
passage	  4mes.	  IRR	  on	  best	  route	  =	  127%,	  
average	  route	  =	  33%	  

ADB,	  
Southampton	  
University,	  
McAllister	  Elliot	  

Southampton	  University	  collated	  
historical	  	  wind	  data	  for	  all	  Fiji	  
routes	  and	  produced	  fuel	  saving	  
ra4os	  for	  all	  routes.	  

Lau	  Passenger	  
/	  cargo	  	  

50	  ton	  primary	  sail	  powered	  
trading	  vessel,	  designed	  and	  built	  
on	  Kabara	  by	  local	  builders	  
(1984-‐87).	  First	  of	  3	  planned	  
vessels	  to	  service	  Lau	  and	  Lomaivi4	  
Groups.	  

Tai	  Kabara	  became	  the	  main	  vessel	  
opera4ng	  on	  the	  Sth	  Lau	  route	  un4l	  she	  
was	  scuoled	  in	  2006.	  Used	  local	  materials	  
wherever	  possible.	  

European	  Union	   Construc4on	  of	  the	  other	  two	  
ships	  was	  cancelled	  when	  the	  oil	  
crisis	  abated.	  

Ha’apai	  
Freighter	  

Needs	  assessment	  and	  design	  
analysis	  led	  to	  commissioning	  of	  
build	  plans	  for	  a	  100	  ton	  energy	  
efficient	  freighter	  

Needs	  assessment,	  transport	  census	  and	  
full	  build	  plans	  for	  a	  100	  ton	  energy	  
efficient	  freighter.	  

UNESCAP,	  
UNCTAD,	  UNDP,	  
ADB	  

Vessel	  never	  constructed	  due	  to	  
end	  of	  crisis.	  	  Similar	  needs	  
assumed	  today.	  

SCF/Jim	  
Brown	  

Save	  the	  Children	  Fund	  Tuvalu	  
employed	  catamaran	  designer	  
Brown	  to	  develop	  locally	  built	  
boats	  for	  Tuvalu/Kiriba4	  

A	  range	  of	  designs	  and	  processes	  for	  
locally	  built/operated	  catamarans	  for	  
ar4sanal	  and	  commercial	  fishing	  and	  local	  
and	  inter-‐island	  	  transport.	  Training	  of	  
local	  shipwrights.	  Local	  materials	  favoured	  

SCF	   This	  project	  closely	  associated	  
with	  the	  FAO/UNDP	  project.	  Local	  
build/materials	  used	  wherever	  
possible.	  	  Fuel	  savings	  of	  up	  to	  
60%.	  

FAO/UNDP	   A	  mul4-‐county	  fisheries	  
programme	  to	  develop	  RE	  
ar4sanal	  and	  small-‐scale	  
commercial	  vessels	  for	  local	  
community	  benefit.	  

A	  porqolio	  of	  10	  designs	  from	  single	  
dugouts	  to	  11m	  trimarans.	  350	  vessels	  
built	  in	  8	  countries.	  Demonstrated	  need	  
for	  vessels	  to	  be	  affordable	  and	  locally	  
appropriate.	  

FAO	  
UNDP	  

Uptake	  ceased	  with	  end	  of	  
project	  and	  falling	  fuel	  prices.	  
Communi4es	  with	  ‘living	  
tradi4on’	  of	  sail	  had	  greatest	  
uptake.	  	  



Sust	  sea	  transport	  is	  invisible	  
Pacific	  Energy	  Forum	  2013	  
•  Objec4ve	  to	  “reduce	  Pacific’s	  
dependency	  on	  diesel.”	  
•  $NZ635m	  commioed	  by	  
interna4onal	  donor	  
community.	  
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	  A	  number	  of	  core	  issues	  are	  facing	  the	  village	  
associated	  with	  the	  need	  to	  generate	  a	  sustainable	  
cash	  income	  for	  the	  village.	  	  
	  
	  
• 	  	  Kadavu	  is	  not	  on	  the	  main	  tourist	  routes	  of	  	  	  
	  	  	  Fiji.	  Although	  good	  conserva4onists	  (community	  
bush	  reserve/MPA),	  opportuni4es	  for	  eco-‐tourism	  
are	  poor.	  

	  
• 	  The	  village	  is	  located	  some	  distance	  from	  	  	  	  
	  	  good	  gardening	  areas	  
	  
•  The	  costs	  of	  transport	  for	  people	  and	  goods	  both	  
outgoing	  from	  the	  village	  (primarily	  kava	  and	  
honey)	  and	  incoming	  (basic	  food,	  building	  and	  fuel	  
supplies)	  is	  high	  &	  increasing.	  	  	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



	  
Solodamu,	  like	  most	  villages	  in	  Fiji	  is	  reliant	  on	  fibers	  and	  
ferries	  for	  transport	  of	  people	  and	  goods	  and	  for	  fishing.	  
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KORO 
- Enterprise 

owner 
- beneficiary 

Crew 
- ship crew 

- shore crew        
- managmt 

 
Trading 

Enterprise 
-  Coy? 
- Ltd? 

- NGO? 

Vessel 
- build? 
-buy? 

- lease? 

OBJECTIVE 
A SUSTAINABLE SOLODAMU 
SAIL TRADING ENTERPRISE 

WELL	  
BEING	  

Social	  

Cultural	  

Environ	  
ment	  

Econo	  
mic	  

	  
For	  addi4onal	  info	  on	  this	  ini4a4ve:	  
www.sailingforsustainability.org	  



WELL	  
BEING	  

Social	  

Cultural	  

Environ	  
ment	  

Econo	  
mic	  

Primary	  
• sea	  transport	  fuel	  ↓	  
• Village	  transport	  cost	  ↓	  
Secondary	  
• Transport	  ↑	  =	  ↑econ	  
opportunity	  	  
• Sustainable	  businesses	  

• Sailors	  
• Boatbuilders	  
• Traders	  

• Carbon	  Credits	  

Primary	  
• Greenhouse	  Gas	  emissions	  ↓	  
• Carbon	  fuel	  dependency	  ↓	  
	  

	  	  	  	  	  	  	  	  Secondary	  
• 	  ↑	  transport	  op4ons	  for	  FLMMA,	  
Fisheries,	  etc	  
• 	  ↑	  Fiji’s	  “green”	  image	  

Primary	  
	  ↑	  sea	  transport	  op4ons	  =	  incr	  village	  
resilience	  
↑	  4es	  between	  communi4es/	  kin	  
networks	  

	  	  	  	  	  	  	  	  Secondary	  
• 	  ↑	  sustainable	  village	  employ/
enterprise	  
• 	  ↑	  access	  to	  services	  
• ↑	  collabora4on	  between	  key	  
stakeholders	  	  

Primary	  
• Central	  cultural	  icon	  
• Trad	  knowledge/	  
• prac4ce	  
Secondary	  
• Develop	  culturally	  
appropriate	  business	  	  
• 	  build	  leadership	  
• ↑	  pan-‐Pacific	  
collabora4on	  



Private	  Coy	  

Franchise	  

Coopera4ve	  

Independent	  
operators	  

NGO	  

OPTIONS	   owner?	   partner?	   beneficiary?	   client?	  

Koro	  

Tikina	  

Province	  

State	  	  

OWNERSHIP 
-Public? 
 
- Private? 
    

CREW 
- ship 
- shore 
-management 
   -auxiliary 

    
 
   

OPERATIONS 
- Central  
management? 
- Market targets 
 
 
 

VESSEL 
-  build? 
- buy? 
- lease?  
- loan? 

?

e	  dua	  na	  nomu	  waqa	  levu,	  e	  dua	  na	  nomu	  vusi	  levu	  

Assume:	  	  -‐	  bluewater	  
	  -‐	  surveyed	  

-‐ 	  licenced	  
	  -‐	  twin	  hull	  
	  -‐	  sail	  powered	  
	  -‐	  cargo/pax	  
	  -‐	  	  3ton	  capacity	  

One-‐off?	  
Produc4on	  line?	  
NZ?FIJI?	  Kiriba4?	  
One	  size	  fits	  all?	  
Mul4ple	  designs?	  
	  

-‐	  volunteer?	  
-‐ salary?	  

-‐ 	  commission?	  
-‐ 	  shareholder?	  

	  

}	  
survey,	  training,	  insur,	  
research,	  repor4ng,	  

mentoring,	  	  

1.  Inter-‐Koro/Island	  cargo/
pax	  

2.  Koro/Island	  charters-‐	  eg	  
church	  groups,	  
weddings,	  schools	  

3.  NGO/govt	  charters	  eg	  
FLMMA,	  WWF,	  IUCN	  

4.  Eco/Cultural	  tourists	  

Master/Eng	  Class	  V+	  
Deckhands	  
Supercargo	  	  

Maintenance	  
Bookings	  
Supercargo	  

Finance,	  Accoun4ng;	  	  HR;	  Marke4ng/
promo4on;	  	  
Planning;	  Repor4ng/Audit	  



Greenheart	  Ship	  –	  Prototype	  
	  
•  Naval	  Architects	  -‐	  Mr.	  Haruhiko	  

Kaku;	  Professor	  Takeshi	  Kinoshita,	  
Mr.	  Peter	  Schenzle	  

•  32m,	  220	  tonne	  mul4purpose	  
ship,	  	  

•  single	  A-‐frame	  mast/crane.	  
•  Primary	  propulsion	  comes	  from	  

300	  m2	  of	  sail,	  fore	  and	  ag	  rigged	  
	  

	  
shallow	  drag	  design	  for	  beach	  landing	  	  	  
	  
Roll-‐on/roll-‐off	  port	  ramp,	  hinged	  just	  above	  
the	  waterline	  in	  the	  stern.	  It	  can	  be	  lowered	  
into	  the	  water	  for	  launching	  and	  shipping	  
boats,	  or	  for	  handling	  fishing	  gear	  



Hull	  speed	  =	  10-‐11	  knots,	  unlimited	  
range.	  
	  
Auxiliary	  propulsion	  and	  onboard	  
power,	  
•  125	  m2	  photovoltaic	  array	  to	  lead/

acid	  baoery	  capacity	  
•  55	  mile	  range	  under	  power	  alone.	  	  	  
•  2x	  200kW	  DC	  drive	  motors	  +	  bow	  

thruster	  	  
	   The	  mast/crane	  reaches	  over	  bow	  

and	  stern	  for	  cargo	  handling.	  
	  
can	  be	  lowered	  to	  the	  deck	  in	  cases	  
where	  low	  clearance	  or	  low	  wind	  
resistance	  is	  necessary	  (e.g.	  going	  
upwind	  and	  under	  bridges),	  or	  to	  
allow	  dockside	  cranes	  to	  operate	  
freely.	  



•  Cradle	  to	  cradle	  design	  criteria	  =	  limi4ng	  toxic	  materials	  in	  construc4on.	  

•  Cost	  for	  the	  first	  vessel	  	  (projected	  approx)	  US$	  -‐	  600,000	  	  

•  Due	  for	  launch	  	  2014.	  

•  	  	  	  



!

Sustainable!Sea!Transport!Talanoa!
Programme!2014!

!
!

[JOHN!INSERT!DATE!HERE]!July!2014!
!

!
!
!
!

Hosted!by!
!

!
!
!

Marine!Studies!Lecture!Theatre,!Lower!Laucala!Campus,!!
Suva,!Fiji!Islands!

!
!
!

!
In!partnership!with:!

!

14th	  –	  18th	  July	  2014	  



!

Sustainable!Sea!Transport!Talanoa!
Programme!2014!

!
!

[JOHN!INSERT!DATE!HERE]!July!2014!
!

!
!
!
!

Hosted!by!
!

!
!
!

Marine!Studies!Lecture!Theatre,!Lower!Laucala!Campus,!!
Suva,!Fiji!Islands!

!
!
!

!
In!partnership!with:!

!



L’Hydrotere	  



Sail	  Rocket	  




