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Introduction: Statement on the rationale and background for the studies 
 
The farming of fish in containment systems (cages, tanks, ponds, etc.) is based on raising them 
at higher densities than are normally found in nature and feeding them on pellet diets.  That is, 
both the fish and the added feed represent additions of organic materials to a natural system.  
One key to sustainable aquaculture development is to be sure that the added organic materials 
do not overwhelm the capacity of the environment to assimilate the waste (or other) products 
resulting from the aquaculture operation (sometimes referred to as :carrying capacity”). 
Unfortunately, in many areas of Southeast Asia, aquaculture has proceeded apace before an 
appropriate regulatory structure has been established, so that the environment has already been 
impacted to greater or lesser degree.  Many models have been developed for aquaculture, 
including models to predict the impacts of aquaculture production on other components of the 
ecosystem.  Whatever the modeling approach chosen for a particular situation, it is critical that 
regulatory managers understand what the model is doing, accept the model as both realistic and 
useful, and are not overwhelmed by the model (i.e., it is not overly complicated or data-
demanding).  
The soy industry will benefit from deliberate, sustainable development of aquaculture potential 
in SE Asia, brought about by adequate consideration of environmental carrying capacity for 
aquaculture.  A boom-and-bust scenario due to rapid aquaculture development that results in 
degraded environments unsuitable for aquaculture will ultimately wipe out the farmers and 
deprive soy farmers of a market for their products.  Environmental modeling to determine 
carrying capacity for aquaculture production in common (shared) water bodies in SE Asia will 
be necessary to avoid boom-and-bust development and therefore develop stable markets for soy 
producers. 
The purpose of this project is to determine the needs and capabilities of the SE Asian countries 
for modeling impacts of aquaculture production and use of common water bodies.  With this 
knowledge, USB and ASA-IM can assist regulators and farmers in the development of a 
regional approach to sustainable aquaculture development. 
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Studies completed - brief summary of the number and type of studies conducted, including 
general study design and approach on how and where the studies were conducted, but 
without details of the materials and methods  
 
The work completed consisted of the following: 

1. A trip to SE Asia in late May – early June 2012, arranged by ASA-IM personnel in the 
individual countries, to meet with regulators and scientists and to view aquaculture sites.  
Agencies visited included Department of Fisheries in Thailand; Ministry of Agriculture 
and Rural Development, plus Research Institute of Aquaculture 1, in Vietnam; Bureau 
of Fisheries and Aquatic Resources, plus a regional Department of Environment and 
Natural Resources, in Philippines; and the Directorate General for Aquaculture in 
Indonesia.  In each country, we visited at least one aquaculture site that was actually or 
potentially damaging to the common water body in which it resided.  At some of these 
sites, we were able to talk to farmers to gauge their sense of how aquaculture might be 
degrading the environment and what could be done about it. To the regulators in each 
country,  I presented a seminar on environmental carrying capacity modeling, which was 
well received and appeared to open their eyes to possibilities.  Through discussions with 
the regulators, I learned that the modeling capabilities in most countries are rudimentary 
and need to be expanded and improved. 

2. Back in Rhode Island, review of meeting notes and analysis of the current state of 
knowledge of both modeling and environmental parameters in the countries visited. 

3. A second trip to SE Asia in early August 2012, similarly arranged by ASA-IM 
personnel to meet again with the same regulators and to provide recommendations to 
them based on my findings from the first trip.   

4. A third trip, only to Thailand and Indonesia, in early November 2012, to meet with Thai 
Department of Fisheries personnel and to serve as a plenary speaker for the International 
Conference on Indonesian Inland waters.  The latter opportunity enabled me to present 
my seminar to a primarily non-aquaculture audience, which likely would be involved in 
environmental protection science and management in Indonesia. 

 
 
Results - sequential summary of results, ending with recommendations on soy diet 
formulations, feeding protocols, economics and other related recommendations  
 

1. Based on the results from my first trip to SE Asia, I recommended a phased 
development of aquaculture-environmental modeling for the various countries.  For 
Thailand, Vietnam, and Indonesia, a simple mass-balance approach, requiring minimal 
data and very simple models, will provide a first cut at determining environmental 
carrying capacity for aquaculture.  Philippines has already used this approach and can 
move ahead to more complex models. 

2. Regulators in each country must decide if they just want to protect the environment so 
that the aquaculture industry can thrive (a concept known as production carrying 
capacity), or if they want to protect the structure and function of the ecosystem as a 
whole (a concept known as ecological carrying capacity).   

3. Personnel from the various countries will need to undergo some training in aquaculture-
environment modeling over the next 1-2 years. 

4. In order to use more complex models, additional environmental data will need to be 
collected (or sought out, if it already exists) to feed into the more data-hungry models. 
This process should take place over a 2-4 year period. 
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5. Once additional environmental data are available and personnel are trained, more 
complex environmental modeling can be done to further refine the estimates of carrying 
capacity.  This process should take place in a 3-5-year timeframe.  

6. From the discussions with both regulators and farmers during my visits, it became clear 
that a major problem in over-development of aquaculture in SE Asia region is the 
distribution of aquaculture permits by local municipalities.  Regardless of what the 
national regulators think, non-scientific municipal administrators give out permits 
without regard to carrying capacity.  Each permit to them means more municipal 
income, more jobs, more fish production and no down-side.  A simple outreach effort 
must be developed to explain to the municipal officials and to farmers the consequences 
of unlimited development.  They must become proponents of sustainable aquaculture. 

7. Since the problems associated with aquaculture over-development are so common to the 
countries that I visited, and apparently also to others in the region, a regional approach 
to aquaculture-environment modeling and to the outreach effort that will be required 
should be pursued.  I therefore recommend a regional workshop to be held in 2013 so 
that regulators can develop an infrastructure to implement a modeling program for 
sustainable aquaculture development, and to seek funding from international funding 
bodies to bring that about.  This workshop should include presentations by an 
environmental modeler in the region who could then be retained by governments to 
guide them in modeling for the long term. 

8. During this project, ASA-IM personnel in the region have become much more cognizant 
of carrying capacity issues in aquaculture and some of the modeling approaches.  
Fortunately, one of their established missions, getting farmers to use floating feed rather 
than sinking feed (especially floating feed containing soy), already is a great help in 
preventing overfeeding and subsequent environmental damage.  They should be 
encouraged to continue this work in the context of aquaculture sustainability. 

 
 
Conclusions - summarize overall value of research results and application opportunities by 
industry  
 
Although this is not a typical soy-in-aquaculture research project, the findings and current and 
future activities will enhance the probability of establishing stable markets for soy producers in 
the SE Asia region.  The plan is for USB to continue to fund this project for 2013 in order to 
establish initial models and estimates of environmental carrying capacity for aquaculture in 
selected water bodies, to research and pilot an outreach effort geared to local municipalities and 
farmers, and to conduct a regional workshop so that aquaculture regulators in the region can 
work together to establish carrying capacity limits to aquaculture growth and therefore to avoid 
a boom-and-bust aquaculture development that would negatively impact soy producers in the 
long term. 
 

 
 


