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Abstract

Project code: RDG4930027

Project title: Application of Life Cycle Assessment for participatory environmental
management along the supply chain of individual quick frozen Pacific white-

leg shrimp (Panaeus vannamei)

Investigators:

1. Dr. Rattanawan Mungkung Department of Environmental Science,
Faculty of Science, Kasetsart University

2. Assoc. Prof. Dr. Shabbir Gheewala The Joint Graduate School of Energy
and Environment (JGSEE),
King Mongkut's University of Technology
Thonburi

3. Assoc. Prof. Dr.Poonsuk Prasertsan Department of Industrial Biotechnology
Faculty of Agro-Industry,
Prince of Songkla University

4. Assoc. Prof .Dr. Ngamtip Poovarodom Department of Packaging Technology
Faculty of Agro-Industry, Kasetsart University

5. Mr. Narouchit Dampin College of Environment, Kasetsart University

E-mail address: fscirwm@ku.ac.th

Project duration: 1 year (August 15, 2006 - October 31, 2007)

The significance of shrimp aquaculture industry to Thailand is enormous in
terms of socio-economic benefits, especially to the South of Thailand where it is a main
hub of production site. Frozen shrimp products bring foreign revenue to the country
more than 40,000 millions baht a year and the whole sector has engaged approximately
one million people. Whilst Thailand has benefited from the foreign revenue earned from

the export of farmed shrimp products and the support of industry for job generation and
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income contribution, shrimp farming activities have been discussed internationally if they
are being managed effectively in terms of environmental impacts. Environmental
certification and ecolabelling schemes are in demand from importing countries to ensure

the sustainable consumption and production of shrimp products.

Based on the environmental sustainability concerns over shrimp products, Life
Cycle Assessment (LCA) was used as the environmental analytical tool to evaluate and
quantify the magnitude of potential environmental impacts of frozen shrimp product. By
using the life cycle approach, the scope of analysis covered the post-larvae production
at hatchery, the culturing of shrimp at farm, the shrimp feed production at feed mill, the
shrimp processing at processing plant, the stand-up pouch production at packaging
factory, the transport of shrimp product to overseas, the distribution of shrimp products
to wholesalers, retailers and final consumers as well as the consumption of shrimp
product at home and the post-consumption waste management including all transports
involved at all stages. The studied sites focused in this study were Songkhla and
Nakorn Sri Thamarat provinces, as they are one of the main areas of shrimp farming in
the Southern region. The product of interest chosen for this study was the Individually
Quick Frozen of Pacific white-leg shrimp (Panaeus vannamei) or “IQF shrimp” as it is
the main form of product being exported. One pouch of IQF shrimp weighted 453
grams, which is the consumer package’s size for a family was set as the functional unit,
as for the basis of calculating the environmental loading and impacts. The LCA

methodology used is the method described in ISO 14040.

The life cycle inventory analysis results based on the data collected from the
production cycle in 2007 have indicated the production of 1 pouch of IQF shrimp
weighted 453 grams used 1.7 kg of farmed shrimps, 10 m’ of water (both freshwater
and seawater), 3.3 kg of shrimp feed containing 1.1 kg of fishmeal that requires 4.4 kg
of trash fish for fishmeal processing, and 39 MJ of energy. The transport of IQF shrimp
to overseas used energy approximately 3 MJ, whilst 4 MJ was used at the consumption
stage mainly for cooking. The magnitude of potential impacts were: Abiotic Depletion
Potential (ADP) 0.04-0.05 kg Sb equivalent, Global Warming Potential (GWP) 5-8 kg
CO, equivalent, Human Toxicity Potential (HTP) 0.6-0.8 kg 1,4 dichlorobenzene
equivalent, Terrestrial Toxicity Potential (TTP) 0.003-0.004 kg 1,4 dichlorobenzene
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equivalent, Freshwater Toxicity Potential (FTP) 0.08-0.11 kg 1,4 dichlorobenzene
equivalent, Marine Toxicity Potential (MTP) 394-675 kg 1,4 dichlorobenzene equivalent,
Acidification Potential (AP) 0.04-0.06 kg SO, equivalent and Eutrophication Potential
(EP) 0.05-0.10 kg PO43_ equivalent.

The contribution analysis results have shown that farming is the key stage
contributing the highest impacts, followed by processing plant and consumption. At
farm, the main causes of impacts are from the use of energy (electricity and diesel) in
aerators, the use of shrimp feed, and the wastewater discharged from shrimp ponds
after harvesting. Regarding the shrimp feed, it was found the high impacts were linked
to the use of fishmeal, soybean meal and wheat as the main ingredients. Interestingly,
the production of stand-up pouch was on the main impact contributors at the processing
level due to the use of oil in the blowing film stage. For the consumption stage, the
main energy used for cooking was identified as the major cause of impacts. Such
information was used to identify the areas to be focused on for the environmental

improvement.

In terms of environmental performance indicators, the significant environmental
issues based on the LCA results were used to derive some indictors that could be used
to evaluate the environmental sustainability of shrimp farming activities. Those indicators
could be resource use (e.g. amount of water use per kg/tonne of shrimp, amount of
energy use per kg/tonne of shrimp), waste emissions (e.g. amount of organic loading
per kg/tonne of shrimp, amount of nutrient loading per kg/tonne of shrimp), potential
impacts such as GWP, EP and Biodiversity impacts. Moreover, the environmental
performance of block frozen black shrimp (Penaeus monodon) was lower in most of the
impact categories, except for ADP and EP. This higher impact on ADP of IQF shrimp
was mainly due to the higher use of diesel in aerators. In addition, the lower amount of
organic loading and nutrients in wastewater from farming white shrimp resulted in the

lower impact on EP.
The results from LCA study were integrated with the opinions from various
stakeholders to derive some possible options for participatory management along the

whole supply chain of IQF shrimp. It was highly recommended that shrimp stakeholders
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at the provincial level should create their supply chains and share the data among
themselves so as to plan the production more effectively. The establishment of shrimp
centre to support shrimp stakeholders in terms of marketing data and technical
laboratory to analyse the wastewater or shrimp diseases. Also, the government should
implement the environmental monitoring programme in the area of shrimp farming to
ensure the proper management of shrimp farms. At the same time, the research and
development to support shrimp industry must be conducted. The issues should be
researched on are: energy management at shrimp farms, alternative protein sources to
reduce the proportion of fishmeal in shrimp feed production, eutrophication modelling of
group farming areas to protect the water quality of common water supply, packaging
technology that cause lower environmental impacts, feasibility study of certification
compliance, and marketing research to support the new value-added product
development to enhance competitiveness in global markets. The participatory
management along the whole chain together with the development of R&D will assist in

ensuring the long-term sustainability of Thai shrimp industry.
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