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A quantitative analysis of GHG emissions from the Korean
large scale purse seine fishery using LCA method

Jihoon LEE¥*

Division of Marine Technology, Chonnam National University, Yeosu 550-749, Korea

The global warming related to GHG (greenhouse gases) emissions from industries is a major issue globally.
Furthermore, GHG emissions from the fishery industries also represent an important issue, as indicated by
“The Code of Conduct for Responsible Fisheries” at the Cancun, Mexico, meeting in 1992 and by the Kyoto
protocol in 2005. Korea pronounced itself to be a voluntary exclusion management country at the 16th IPCC
at Cancun, Mexico, in 2010. However, few analyses of GHG emissions from Korean fisheries have been
performed. Therefore, a quantitative analysis of GHG emissions from the major Korean fisheries is needed
before guidelines for reducing GHG emissions from the fishing industry can be established. The aim of this
study was to assess the present GHG emissions from the Korean Purse seine fishery using the LCA (life
cycle assessment) method. The system boundary and allocation method were defined for the LCA analysis.
The fuel consumption factor of the purse seine fishery was also calculated. The GHG emissions for the
edible fish were evaluated by determining the weights of whole fish and gutted fish. Finally, the GHG
emissions required to produce 1kg of whole fish and 1kg of edible fish were deduced. The results will help
determine the GHG emissions from the fishery. They will also be helpful to stakeholders and the

government in understanding the circumstances involved in GHG emissions from the fishing industry.
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Fig. 1. Stage of an Life Cycle Assessment (ISO, 2006)
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Fig. 2. System boundary of Korean Fisheries for LCA analysis.
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Table 1. Production from the fishery from 2006 to 2010 (http://www.fips.go.kr)

Production (MT)

Type of fishe
P g 2006 2007 2008 2009 2010

Large purse seine 146,839 194,093 234,525 241,052 160,409

Table 2. Fuel consumption from the fishery from 2006 to 2010 (National Federation of Fisheries Cooperation, Division of
fuel management, personal communication)

Fuel consumption (Kiloliter)

2006 2007 2008 2009 2010

Type of fishery

Large purse seine 98,366 102,303 81,497 92,115 84,673

Table 3. Fuel use coefficient for the fishery from 2006 to 2010

Fuel consumption factor per unit catch (liter/kg)

2006 2007 2008 2009 2010

Type of fishery

Large purse seine 0.670 0.527 0.347 0.382 0.528
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Fig. 3. GHG emissions by 1kg of round weight fish
caught by the different fisheries at landing port from

2006 to 2010.
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Fig. 4. Annual GHG emissions by the different fisheries
at landing port from 2006 to 2010.
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Table 4. Measured total length, round weight and edible weight of mackerels

Total length (cm) 375 37.5 37.5 37.2

36.8 37.8 359 36.2 375 36.5

Round weight (g) 653 666 747 645

597 721 713 628 662 640

Edible weight (g) 512 512 583 505

472 516 536 464 486 491
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mackerel (Port)
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GHG emissions (kg CO2e/kg fish round weight)

Fig. 5. GHG emissions by 1kg of round weight fish caught by the purse seine fishery included the transportation to the
different consuming area (The results was derived by 2010 year data).
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Fig. 6. GHG emissions for the large purse seine
production of 1 kg round weight or 1 kg edible weight of
mackerel, including land transportation: (a)
Slaughtering at the port, (b) Slaughtering at the point of
consumption.
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