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Steady low CPUE

Source: Annual National Fisheries Statistics of Thailand, DOF

https://www.khaosod.co.th/special-stories/news_5909469https://www.bbc.com/thai/international-39276030

Global Warming Impacts to Marine Resources

0.97 USD/L

0.26 USD/L

https://www.mdpi.com/2071-
1050/12/14/5841

https://www.theglobaleconomy.com/Thailand/diesel_prices/



FAO AND SEAFDEC INITIATIVES ON FUEL AUDITS ON THAI 
TRAWL FISHING VESSELS PHASE I,II & III (2015-2018)

▪ To estimate and optimize fuel consumption and CO2 emission 
of fishing vessels

▪ Assessment of the use of fuel consumption in fishing 
operation through impact to fishermen

▪ Guidance on decreasing fuel consumption through appropriate 
adjustments and modifications to fishing boats, fishing gears, 
and fishing operation processes

Dependence on fossil fuels investment/requirements in 
fisheries (fishing boats) in the SEA region will be reduced

GOALS

OBJECTIVES



Expenditures of small trawl fishing boats < 14 m, >18m

Source: Annual National Fisheries Statistics of 
Thailand, DOF
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Six Demonstrated Trawlers Both Sea Water of Thailand
(LOA <14m, LOA 14-24m, LOA >24 m)
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Tools and equipment for auditing fuel consumptions on trawl fishing vessels
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Fuel consumption profile when fishing operation of 
Por Deangchareanchai
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Speed during streaming: 5.5-8 knot
Speed during trawling: 2-2.5 knot
Fishing trip: 10 days
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Steaming

8

• 7 to 5 kts; 50% saving

• 150 THB/hr saving

• 445 THB/hr catch 

Note: 

Diesel oil : 25 THB/L

• Repeated for trawling
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Optimum ship speed and Time Value of Por Deangchareanchai
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Sea trial

Sea trial with net

Diesel oil : 25 THB/liter
1USD : 30 THB

Sea trial : 4.5- 6 knot,  900 – 1100 rpm
Sea trial with net : 3.5-3.7 knot, 1000 – 1100 rpm
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Sea trial with net

12 %

8.6x



PERCENTAGE OF FUEL CONSUMPTION DURING FISHING TRIP
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Economic perspectives:

- Experience of fisherman

- Difference revenue of trawlers

- Fuel cost: 50-80% of total cost

- Fishing Season: 

Abundance of fishing ground

- High value target catches: 

live blue swimming crab

- Efficiency of trawl fishing boat, gear
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CATCH PERFORMANCE AND CARBON EMISSION COSIDERATION
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POTENTIAL SOLUTIONS AND RECOMMENDED FUEL SAVING OPTIONS

13

Recommendation Small trawler (<14 m)

Est. cost 
(THB)

Est. 
annual 

fuel 
saving 

(%)

Est. 
annual 

fuel 
saving 
(THB)

Est. 
payback 
period 
(years)

Reduce engine revolutions 0 5 29,498 -

Modify ventilation to engine room 5,000 5 29,498 0.17

Reduce underwater fouling 5,000 4 23,598 0.21

Install hydrodynamic otter boards 20,000 10 58,996 0.34

Install fairing pieces 20,000 5 29,498 0.68

Install streamlined rudder 30,000 7 41,297 0.73

Install fuel flow meter 40,000 5 29,498 1.36

Install more efficient propeller 40,000 10 58,996 0.68

Install propeller nozzle 40,000 8 47,196 0.85

Install larger mesh netting or finer twine 50,000 10 58,996 0.85

Install autopilot 150,000 5 29,498 5.09
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Recommendation

Small trawler (<14 m)

Est. cost 
(USD)

Est. annual 
fuel saving 

(%)

Est. annual 
fuel saving 

(THB)

Est. 
payback 
period 
(years)

Reduce engine revolutions 0 5 37,500 -
Install fairing pieces 500 5 37,500 0.43
Reduce underwater fouling 1,000 5 37,500 0.87
Modify ventilation to engine room 1,000 5 37,500 0.87
Install streamlined rudder 2,000 5 37,500 1.73
Install fuel flow meter 3,000 15 112,500 0.87
Install more efficient propeller 5,000 15 112,500 1.44
Install larger mesh netting or finer twine 5,000 10 56,250 2.89
Install autopilot 8,000 5 37,500 6.93
Install hydrodynamic otter boards 8,000 10 56,250 4.62
Install propeller nozzle 20,000 20 150,000 4.33
Incrase waterline length 30,000 15 112,500 8.66



A STAKEHOLDER MEETING IN 
SATUN PROVINCE (A PILOT SITE)

▪ Dissemination of the results of the energy
consumption scale carried out on the
demonstration fishing vessel

▪ Raising awareness of fishermen about
more efficient use of energy

▪ Engage stakeholders in a dialogue to
gather their perspectives on resolving
energy cost and CO2 emission challenges
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THE MAIN REFERENCE DOCUMENTS THAT PROVIDES GUIDANCE FOR 
ENHANCING THE ENERGY EFFICIENCY OF SMALL FISHING VESSELS
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FUEL-SAVING RECOMMENDATIONS FOR SMALL FISHING VESSELS BASED 
ON THE PROVIDED DOCUMENTS

Water resistance, Wave making resistance, wind 
resistance: 
• Reject unnecessary weight
• Use optimum vessel speed 
• Decrease water resistance 

- hydrodynamic improvements by remodeling hull 
shape, appendages, bulbous bow, aerodynamic of 
upper deck, steam line of astern hull shape, low 
astern wage, etc.

- bigger mesh size of fishing net
• Maintain the stability of the fishing vessel

External Factors Affecting Fuel Efficiency of Fishing 
Vessels

Internal Factors Affecting Fuel Efficiency of Fishing 
Vessels

Loss or inefficiency in fuel consumption and 
propulsion system: 
Inefficient performance of the diesel engine:
• Issues with the fuel injection system
• Problems with the cooling system, such as 

blockages in the heat exchanger or malfunctioning 
water pump

Ineffective performance of the propeller:
•Damaged or broken propeller blades
•Impact of the cavity effect
•Inappropriate propeller diameter selection
•Absence of a ducted propeller system
Inefficient performance of the refrigeration system:
•Leakage or degradation of the insulation in the fish 
hold, among other potential issues.
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Ways and means of reducing the 
use of fossil fuel in fisheries

• Alternative fuel use
• LPG

• LNG

• CNG

• Hydrogen, HHO 

• Bio-diesel

• Diesel-water emulsion*

• Alternative energy use
• Wind

• Solar

REGIONAL CONFERENCE ON GREEN SHIPPING IN MANILA, PHILLIPPINES, 15 – 18 MAY 2023

https://www.mdpi.com/1996-1073/11/9/2281



Thank You very much for 
your kind attention
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Dr. Steve Eayrs

Gulf of Maine Research Institute. Maine, USA

Dr. Petri Suuronen
Food and Agriculture Organization of the United Nations, Rome

Mr. Bundit Chokesanguan, Mr. Suthipong Thanasarnsakorn, Mr.Thaweesak Thimkrub, 
Mr. Khunthawat Manomayidthikarn

Southeast Asian Fisheries Development Center (SEAFDEC/TD) 
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