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The success of a shrimp certification program, or any other aquaculture certification program, depends upon the desire of consumers to purchase a high quality product that meets certain standards.  Certification will be an added expense in the production chain, and the consumer must be willing to pay more for the certified product than for the ordinary product.


In the United States, food safety often is taken for granted, and the consumer seeks the best quality product in terms of appearance, freshness, nutritional value, size, price, or other characteristics.  However, there is increasing concern that governmental regulations and inspections do not adequately assure the safety of the food supply, particularly when food originates outside the US.  Because chemical and biological contaminants may occur in otherwise attractive and fresh products, many consumers want assurance that potentially harmful chemicals were not used in the production of their food and that biological contamination could not develop.


A growing number of consumers are interested in conserving natural resources and environmental stewardship.  Although there is not a national outcry against bad agricultural (and aquacultural) practices, there are consumers who would prefer food known to have come from environmentally-responsible production techniques.  A smaller but also growing number of consumers truly are concerned about the welfare of the workers who produce their food and the influence of farming activities on local communities.  This group wants to know that their food is produced on farms operated in a socially-responsible manner.


This report attempts to outline a shrimp certification program that would be suitable for US consumers.

Consumer Opinions


The Seafood Choices Alliance (2003) conducted a survey of US consumers.  While consumers have a low awareness about seafood sustainability issues, over one-third of the respondents were willing to modify seafood purchases in favor of environmentally-responsible seafood.  Also, a majority of those surveyed wished for more information about the environmental impacts associated with seafood.  Seafood purveyor responses were similar to consumer responses.


Many organizations have websites to provide information about fisheries, aquaculture, sustainability issues related to seafood, and seafood safety.  The Monterey Bay Aquarium, Eco-fish, and Audubon Society have made pocket guides to rank popular seafood species according to the environmental friendliness of the way they were caught or cultured.  Some environmental groups have sought to prevent shoppers from purchasing certain seafood species through negative ad campaigns.  However, these campaigns are not fair to the responsible producers of the species subjected to the ads, and the ads often present inaccurate information.  Most consumers do not check websites or consult pocket guides before shopping for seafood.  Some may remember negative ads, but aside from foregoing the purchase of a popular seafood species, they do not know how to make environmentally-friendly choices.


There are few simple indicators to assist shoppers in selecting seafood items originating from responsible production practices.  Consumers usually know little about seafood products beyond the product names in the seafood counter and their previous experiences with particular seafood.  The United States will require Country of Origin labeling (COOL) and Method of Production (MOP) labeling after 30 September 2004, and consumers will know from where a seafood product originated and if it was the result of aquaculture or fishing.  


It would be interesting to conduct a survey of consumer opinions on food safety, environmental stewardship, and social responsibly related to shrimp and other seafood.  We designed a “rough draft” survey instrument (see Appendix 1) and used it to obtain opinions about aquaculture products from a few acquaintances outside the aquaculture industry.  This group was better educated and more affluent than the average US citizen and represented the type of individuals most likely to be interested in certified seafood.  It quickly became apparent that the public is not well enough aware about aquaculture to make meaningful responses to a complex survey instrument on this topic.  Moreover, a survey could be designed to elicit almost any response that might be desired by those doing the survey.  Highly erroneous conclusions could be drawn from a survey of consumer opinions about aquaculture practices and products.  Thus, a survey that might be conducted should be designed by a committee of representatives of major stakeholder groups aided by an expert in survey design.


Based on our brief experience with the survey and our general knowledge of public opinion in the United States, when purchasing shrimp or other seafood items, the modern, socially- and environmentally-aware consumer likely desires assurance about three major issues as follows:

(1) Is the product safe for my family and me?

(2) Is the product the result of environmentally-responsible production techniques?

(3) Is the product the result of socially-responsible production methods?

In addition to these three main issues, there are two other lesser issues:

(4) Is the product cultured or wild-caught?

(5)  From what country did it originate?

 
The majority of consumers in the United States probably accept the food in the market as being safe, and they have rarely considered the other questions.  Nevertheless, if questioned in a survey, it is certain that nearly 100% of US consumers would respond that they were concerned about each of the five issues mentioned above.


Important questions to which we cannot predict the response of US consumers and to which an honest answer possibly could not even be obtained in a survey follow:

(1) What percentage of the population would choose a cultured product over a wild-caught one because they think that aquaculture does less environmental damage than fishing?

(2) What percentage of the population would choose a product certified to be safe, and produced by environmentally-and socially-responsible methods, over a non-certified product?

(3) How much more would the majority of those choosing the certified product be willing to pay for it?

(4) What percentage of the population would preferentially choose between or among identical products based on country of origin?

Codes of Conduct and Certification Standards


We believe that most US consumers would be interested only in knowing that shrimp or other seafood did not contain unsafe residues or potentially harmful microorganisms and that it was produced by environmentally-friendly and socially-responsible techniques.  Thus, the label for a certified product should indicate this information.  Based on our small sample, most people would not reject a product based on country of origin, but some would select a US product preferentially if it was of similar quality and price.  Also, it probably would not matter to most people if a product is from aquaculture or wild-caught, but COOL and MOP information will soon be part of the label.


A major feature of the certification label would be the identity of the certifying body.  Some consumers would not be concerned over its identity, but many would be suspicious of a certification label issued by a seafood wholesaler, aquacultural organization, individual government including the US government, or restaurant or grocery chain.  They would be more receptive to an independent certifying body consisting of representatives of different stakeholder groups.  However, name recognition is a big factor with US consumers, and a certification program should have a recognizable name.  This is a tough issue, for certification is new and there are no widely-recognized programs.  The World Wildlife Fund has great name recognition and a famous logo.  Thus, its logo on the certification label would be reassuring to many consumers.  In fact, the appearance of the WWF logo on the certification label possibly would allay doubt about other partner organizations whose names might be present on the label.


In summary, few consumers would have the interest or time to evaluate certification standards beyond what is printed on the product label.  Nevertheless, the label should have reference to a website where the certification program is described in detail.  It also will be necessary for administrative and liability reasons to place a bar code on each package of product by which it can be traced back to the farm of origin.


We believe that the vast majority of consumers will be content to leave the details of certification standards to those developing the program.  However, the acceptance of the resulting program will depend upon the consumer’s perception of the trustworthiness of the certifying organization.  Standards must be developed to assure that products are safe as human food, produced through practices that do not cause negative environmental impacts, and produced by businesses that demonstrate social responsibility.  The main issues for these three points follow:

· Food safety

· Antibiotic, pesticide, heavy metals, or other potentially harmful chemical residues

· Other potential toxins

· Harmful microbial contaminants

· Environmental stewardship

· Source of brood stock and postlarvae

· Site (legally acquired, suitable, and not in ecologically-sensitive area)

· Genetically modified organisms

· Water pollution 

· Efficient use of resources (feed, electricity, water, land, fertilizer, etc.)

· Impacts on biodiversity

· Farm sanitation (dead animals removed and disposed properly, human wastes treated, etc.)

· Ecological nuisances avoided through proper storage of supplies, responsible refuse disposal, prevention of erosion and sedimentation, etc.

· Social responsibility

· Relationships with workers

· Relationships with local community

A number of organizations have developed codes of conduct and best management practices (BMPs) for shrimp farming that address most or all issues outlined above.  For example, Donovan (1997) prepared BMPs for Australian prawn farming; Boyd (1999) designed generic BMPs for the Global Aquaculture Alliance (GAA); Boyd et al. (2001) presented BMPs for shrimp farms in Central America.  A number of other countries, e.g., Ecuador, Belize, India, Madagascar, Thailand, Malaysia, Colombia, Bangladesh, and possibly others also have BMPs (Boyd 2003).  Codes of practice for general aquaculture or fish culture also are applicable to many aspects of shrimp farming.  Many of these codes also are available; the particularly useful ones are A Code of Conduct for European Aquaculture (FEAP undated), Best Management Practices for Channel Catfish Farming in Alabama (Boyd et al. 2003), and Technical Guidelines for Responsible Fisheries 5 Aquaculture Development (FAO 1997).  Organic certification programs have been extended to aquaculture, and these programs include standards related to food safety and environmental and social issues.  Examples are Naturland (2000) and the Soil Association in the United Kingdom.  Codes of conduct encouraging good practices have been developed mainly for voluntary adoption.  They also can be used to assure compliance with certification standards or with governmental regulatory requirements.  It also is common for governments to mandate BMPs in environmental regulations.

The GAA has developed shrimp farm certification standards to be used by the Aquaculture Certification Council (ACC).  The ACC has trained certifiers who will inspect farms for compliance with certification standards.  The Thailand Department of Fisheries also has been developing a shrimp certification program and trained certifiers.  Their standards basically were developed by modifying the GAA codes of practice.  The GAA and Thai certification standards, as well as most aquaculture codes of conduct, tend to focus more on food safety and environmental issues than on social issues.  The environmental and social standards in organic certification programs are given less attention than standards related to organic culture methods and food safety.

The senior author wrote the initial drafts of the ACC certification standards (Tables 1 and 2) and the BMPs for the code of conduct that is the basis of the Thai certification effort.  Therefore, he obviously feels that compliance with these standards would provide safe shrimp and prevent negative environmental and social impacts.  Compliance with the ACC standards certainly would allow operations to comply with the six principles of certification suggested by Jason Clay of WWF as follows:  1. obey the law and comply with all regulations; 2. conserve habitat; 3. use resources efficiently; 4. prevent impacts; 5. improve management over time; 6. be responsible neighbors to local communities and other residents.

The main problem with the ACC and Thai certification programs is the way in which they were developed and applied.  Although they were drafted initially by a single person, this was acceptable in those cases.  However, the review process was conducted primarily by individuals from the shrimp industry and selected aquacultural and environmental scientists.  The review process was not open to a wide range of stakeholders or transparent to the public.  Moreover, the inspection program for compliance with certification is second party rather than third party.

Certification Standards for Madagascan Shrimp

The codes of conduct, codes of practices, BMPs, and standards mentioned in the previous section provide coverage of all recognized social, environmental, and food safety issues related to shrimp aquaculture.  Some of the codes provide brief statements such as follows:  “Shrimp farms should not cause water pollution.”  This statement may be taken as a standard for environmental protection, but it does not tell how to accomplish the purpose of the standard.  Other codes provide specific criteria and instructions for implementation.  For example, the GAA standards used by ACC are simple statements (Tables 1 and 2), but there is narrative to explain why the standards are needed and how to implement them.

Development of the Madagascan standards should take advantage of experience gained in previous efforts.  There is no need to spend a lot of time attempting to develop new codes of conduct or codes of practice.  The main thrust should be to use information from previous works to develop a set of standards specifically for certification of farm-reared shrimp in Madagascar.

The Madagascar shrimp farming code of conduct (MALFM and GAPCM undated) is extremely detailed and covers all the necessary points.  In fact, it is too lengthy to serve as the standards for certification.  Stakeholders outside the shrimp industry would not be able to easily evaluate this code of conduct.  Therefore, a list of standards should be drafted using the current Madagascan code of conduct and other codes of conduct and standards as reference.  The number of standards should be kept to a minimum – not more than eight to ten.  These standards should be sent to a wide range of stakeholders in Madagascar (environmental groups, shrimp farmers, appropriate governmental officials, and local community leaders) and outside the country (environmental groups, shrimp buyers, consumer advocacy groups, shrimp marketing specialists, international development agencies, etc.) for comment.  The revised standards should be reviewed again by the stakeholders to confirm satisfaction with the standards.  Hopefully, the stakeholders would sign a form indicating their approval of the basic standards.  The initial draft of suggested standards is provided in Table 3.

The next step should be to develop the specific details for compliance with each standard.  This document also can be written by consultants to the certification project.  This will be a more technical document and should be sent to selected stakeholders with some degree of technical knowledge about shrimp culture or about environmental protection.  The comments of the stakeholders should be incorporated into a revision that is available for further review by all original stakeholders.  After incorporating this round of comments, the standards and the compliance guidelines should be posted on the WWF website for general comment by the public.

A flow chart for the development of standards for certification of Madagascan shrimp culture is provided in Fig. 1.  ISEAL Alliance (2004) provides excellent suggestions on how to involve stakeholders in developing social and environmental standards.  Adherence to ISEAL guidelines will be particularly important if the certification standards are expanded to other countries in the future.  Additional comments on development and administration of standards for certification can be found in Table 4.
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	Table 1.  Global Aquaculture Alliance standards used for shrimp farm certification by the Aquaculture Certification Council.

	1.
	Farms shall comply with local and national laws and environmental regulations, and provide current documentation that demonstrates legal rights for land use, water use, construction and operation.



	2.
	Farms shall not deny local communities access to public mangrove areas, fishing grounds or other public resources.



	3.
	Farms shall comply with local and national labor laws to assure adequate worker safety, compensation and living conditions at the facility.



	4.
	Farm construction and operations shall not result in net loss of mangroves.  Mangroves removed for allowable purposes must be replaced by replanting an area three times as large.



	5.
	Farms shall monitor effluents at the frequency specified by ACC to confirm that water quality complies with ACC criteria.*



	6.
	Farms shall contain sediment from ponds, canals and settling basins and not cause salinization or other ecological nuisance in surrounding land and water.



	7.
	Farm construction and operations shall not cause soil and water salinization or depletion of ground water in surrounding areas.



	8.
	Certified farms shall not use wild postlarvae and shall comply with governmental regulations regarding the importation of native and non-native shrimp seedstock.



	9.
	Fuel, lubricants and agricultural chemicals shall be stored and disposed of in a safe and responsible manner.  Paper and plastic refuse shall be disposed of in a sanitary and responsible way.



	10.
	Banned antibiotics, drugs, and other chemical compounds shall not be used.  Other therapeutic agents shall be used as directed on product labels for control of diagnosed diseases or required pond management, not prophylactic purposes.  Shrimp shall be periodically monitored for residues of suspect pesticides, PCBs and heavy metals that are confirmed in the vicinity.



	11.
	Human waste and untreated animal manure shall be excluded from shrimp grow-out ponds.  Domestic sewage shall be treated and not contaminate surrounding areas.



	12.
	Shrimp shall be harvested and transported in a manner that maintains temperature control and minimizes physical damage and contamination.  Shrimp treated with sulfites or other allergens shall be labeled accordingly.



	13.
	Traceability

	
	To establish product traceability, the following data shall be recorded for each pond and each production cycle:

· pond identification number

· pond area

· stocking date

· quantity of postlarvae stocked

· source of postlarvae (hatchery)

· antibiotic and drug use

· herbicide, algicide and other pesticide use

· manufacturer and lot number for each feed used

· harvest date

· harvest quantity

· sulfite use and protocol

· processing plant or purchaser

	*See Table 2 for water quality standards.


	Table 2.  Water quality criteria for shrimp farm certification by the Aquaculture Certification Council.

	Variable (units)
	Initial value
	Final value 

(after 5 years)
	Collection frequency

	pH (standard units)
	6.0-9.5
	6.0-9.0
	Monthly

	Total suspended solids (mg/L)
	100 or less
	50 or less
	Quarterly

	Soluble phosphorus (mg/L)
	0.5 or less
	0.3 or less
	Monthly

	Total ammonia nitrogen (mg/L)
	5 or less
	3 or less
	Monthly

	5-day biochemical oxygen demand (mg/L)
	50 or less
	30 or less
	Quarterly

	Dissolved oxygen (mg/L)
	4 or more
	5 or more
	Monthly

	Chloride

Water with less than 1 ppt salinity, specific conductance below 1,500 (mhos/cm or chloride less than 550 mg/L is considered fresh.
	No discharge above 800 mg/L chloride into freshwater
	No discharge above 550 mg/L chloride into freshwater
	

	*Limited Option:  The source water for aquaculture farms can have higher concentrations of water quality variables than allowed by the initial criteria.  In these cases, demonstration that the concentrations of the variables do not increase (or decrease for dissolved oxygen) between the source water and farm effluent is an acceptable alternative to compliance with the criteria.  This option does not apply to chloride.


Table 3.  Proposed Standards for Certification of Madagascan Shrimp Aquaculture

Regulatory.  Farms should be run in compliance with all regulations at all levels of government and for all regulatory agencies:  local, state (provincial), national, and international.  The owners and principle managers should know the major regulations, and have summaries of regulations available for inspection.  Major regulatory points should be posted around the farm if necessary.  

Community.  All farms should be fit in with the local society and community.  Farm owners and managers should understand the local culture and how the local society works.  They should not contravene any customs or subvert the authority of local religious, civic, or social leaders.  They should support local customs and social relations whenever possible, both financially and through allowing their workforce to participate.  

Labor Relations.  Farms should have good relations with their labor force.  When possible, farms should hire local people at a wage that meets or exceeds the local standards.  They should allow workers provision for social and family requirements.  If farms provide housing, water, food, or other maintenance, they should do so at the level of international standards of decency, and at least at the level of local standards.

Ecology.  Farms should integrate with the local natural environment as much as possible.  They should minimize negative impacts on water, soil, air, and aquatic and terrestrial wildlife.  They should not use more land or water than is necessary.  They should leave ample residual natural environment to maintain previous ecological relations; that is, they should not deplete all the water or cut all the forests.  If possible, the farms should promote previous natural relations, such as allowing sanctuary for wildlife in water resting ponds or in wetlands used as water filters.  Activities which could negatively effect biodiversity, e.g., use of wild-caught brood stock or larvae, importation of non-native species, impingement of aquatic animals by pumps, and lethal control of birds and predators, should not be allowed.

Water Quality.  Water in the ponds must be kept within desirable limits for shrimp culture.  Effluents more concentrated in suspended solids, nitrogen, phosphorus, and biochemical oxygen demand than inflow should be treated in sedimentation ponds.  Discharged water, even if it has been treated, should not negatively affect the quality of the receiving water body.  

Pond and Farm Maintenance.  Ponds, and the farm grounds, should be kept in good condition.  They should not show signs of erosion, or other indications that they are negatively impacting the local area.  The farm should be kept clean and orderly.  Farms should be reasonably appealing to look at, or at least they should not be offensive to local standards of household maintenance, community maintenance, and natural maintenance.  

Food Safety and Care.  The food must be raised in a safe manner, and kept safe until consumed.  The food animal has to be raised at acceptable densities.  The food animal must not be mistreated.  Growing conditions should be in line with the natural needs of the animal, such as sufficient oxygen, clean water, and enough space.  Chemical use must be minimal, and must be limited only to what amounts are legally allowed by all possible buyers or consumers, and what is safe.   The chain of custody of the food product must be clear so that any contamination can be traced to the source, and the violators sanctioned.  

Table 4.  Development and Administering Madagascan Shrimp Aquaculture

Continue to Involve All Stakeholders.   All stakeholders should be involved from the beginning of the process to the completion of the process.   The stakeholders should have clear ways of expressing their views even after certification has begun, and should feel that their views count in proportion to their role.  

Transparency.  The process of creating and administering the certification program should be completely clear and open to all involved parties.

Responsiveness.  The content of the standards, any rewards or sanctions on participants, and any changes, should be responsive to input from the stakeholders.  The standards probably should not be thought of as a completely fixed set of objective conditions but as ongoing guidelines in a process of making shrimp production better.  

Encourage Improvement.  The certification process might have to recognize different abilities to comply by different farmers in different size farms, in different ecological conditions, in different social conditions, or in different parts of the country.  The standards should be written so as to encourage continual improvement by farmers to eventually approach the highest possible standards for shrimp production.  

External Certification and Inspection.  Verification of compliance with standards MUST be administered by a third party not involved in growing or processing shrimp, not recognized as a social advocate, and not recognized as an advocate of the natural environment in Madagascar.  Administering includes inspection.  The administering agency has to be recognized as competent, fair, impartial, humane, and reasonable, in general, by the global community of food consumers.  
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Figure 1.  Flow Chart for Development of Standards and Compliance Details for Certification of Madagascan Shrimp Aquaculture

Appendix I

Survey Instrument for Consumer Opinions about Shrimp Culture 

and Other Types of Aquaculture
Sites


Aquaculture farms are located on sites with a wide range of characteristics.  Which of the following sties would you consider unacceptable as the origin of your fish, shrimp, or other aquaculture product:

____
Former agricultural land that had been abandoned before shrimp farming

____
Former agricultural land that was converted to shrimp farming

____
Salt flats or other area of relatively low ecological importance

____
Former mangrove areas, wetlands, or other sensitive and important ecological areas

____
Water and land owned by the producer

____
Public land and water (with permission of government)

____
Public land and water (without permission of government)

____
Near ecologically-protected areas to which damage could occur as a result of farm

activities

____
In multiple use areas important to local communities where conflicts over resource use

occur

____
Area polluted from domestic, municipal, agricultural, or industrial sources

____
Sites where an environmental assessment has been made and practices installed to avoid

negative environment impacts

____
Sites where no environmental assessment has been made

Producers


From which of the following classes of producers would you not want to accept aquaculture products:

____
Small, family farmers who comply with all governmental regulations

____
Small, family farmers not in compliance with governmental regulations

____
Large, locally-owned farms in compliance with governmental regulations

____
Large, locally-owned farms not in compliance with governmental regulations

____
Corporate farms (including international corporations) in compliance with governmental

regulations

____
Corporate farms (including international corporations) not in compliance with 

governmental regulations

____
Governmentally-owned farms

Region of origin


From which of the following regions of the world would you not want to accept aquaculture products even if you knew that they were of high quality:

____
Africa (including Madagascar)

____
Middle East

____
United States and Canada

____
Central and South America

____
Southeast Asia (Thailand, Vietnam, Philippins, Malaysia, Indonesia, etc.)

____
South Asia (India, Bangladesh, Pakistan, etc.)

____
China

____
Korea and Japan

____
Australia and New Zealand

Production systems

(1)  From which of the following culture systems would you not want to accept aquaculture products:

____
Intensive (density of animals hundreds of times greater than in nature)

____
Semi-intensive (up to 50 times density in nature)

____
extensive  (density a few times greater than in nature)

(2) Would you be willing to purchase aquaculture products from culture systems in which the animals were subjected to frequent stress?     YES     NO

(3) Would you prefer to purchase fish, shrimp, and other seafood produced in aquaculture rather than captured from the ocean or inland waters?     YES     NO

Source of seed stock

(1) Which of the following sources of seed stock would you consider unacceptable:

____
Young organisms captured from the wild

____
Young organisms from a hatchery that used brood stock (parents) captured from the wild

____
Young organisms from a hatchery that used farm-reared brood stock (parents)

(2) Would you object to any of the following:

____
Brood stock (parents) or young imported from another country for use in aquaculture in a

country where the species is native

____
Brood stock (parents) or young imported from another country for use in aquaculture in a

country where the species is not native

____
Use of genetically-modification of culture organisms by alteration of genetic structure

through chemical treatment or other artificial means

____
Use of selected-breeding of the farm animals of superior characteristics

Chemicals


Which of the following would you reject:

____
Products to which antibiotics or other medicines were routinely applied to prevent

diseases

____
Products to which only governmentally-approved antibiotics have been applied according

to normal recommendations and only when disease outbreaks occurred

____
Products which have had antibiotics and other chemicals applied but tests reveal that no

residues are present

____
Products to which antibiotics and other drugs had been used in the hatchery phase but not

during grow-out to marketable size

____
Products to which antibiotics drugs, or chemicals for sex-reversal had been applied to 

parents but not to the young that are grown-out for aquaculture

Fertilizers


Which of the following aquaculture products would you reject:

____
Those to which no kind of fertilizer was used in production

____
Those to which only inorganic, commercial fertilizers were used in its production

____
Those to which only organic compost was used in its production

____
Those produced in a system to which untreated human sewage was applied

____
Those produced in a system to which treated human sewage was applied

____
Those produced in a system to which fresh animal manure was applied

____
Those produced in a system to which sterilized animal manure was applied

Feeds


Feeds are used in aquaculture to increase production above that possible from natural productivity.  Would you reject aquaculture products which had been cultured using any of the following feeds:

____
Commercially-formulated feed of high fish meal content

____
A commercially-formulated feed containing a minimum of fish meal

____
Feed containing dried, animal-slaughterhouse wastes

____
Feed containing processed animal wastes (e.g., chicken litter)

____
Trash fish (cut or ground into small pieces)

____
Untreated slaughterhouse waste

____
Stale food products

____
Restaurant wastes

Production methods

(1) During aquaculture, many management practices are applied to culture systems to prevent disease, improve water quality, enhance growth, etc.  Which of the following practices would be a basis for you rejecting an aquaculture product:

____
Effluent or other discharges from the system are released into the environment without 

knowledge of their pollutional strength

____
Dead fish are left floating on ponds to decompose or be eaten by scavengers

____
Effluents or other discharges known to be harmful to the environment are released into 

the environment without treatment

____
Indiscriminate killing of birds and other predators on farms

____
Killing of birds and other predators only when considered a serious problem by the 

producer

____
Killings of birds and other predators only when considered a serious problem by the 

producer and a governmentally-issued permit for the destruction of a certain number of

predators of a particular species has been obtained

____
Farm is not operated in a sanitary manner even though tests show that the product is safe

____
Farm has created ecological nuisances, e.g., erosion, sedimentation, trash piles, improper 

disposal of deal animals, etc.

(2) Would you reject an aquaculture product if you knew that the following substances had been used in its production:

____
Liming materials, e.g., crushed limestone or burned limestone

____
Living, non-pathogenic bacteria or enzyme preparations prepared from microorganisms

____
Copper sulfate

____
Potassium permanganate

____
Sodium chloride (salt)

____
Calcium sulfate (gypsum)

____
Aluminum sulfate (alum)

____
Short-residual life pesticides (these are applied to kill unwanted organisms, and they

degrade before animals are stocked)

____
Chemicals which kill bacteria

____
Herbicides

____
Chlorine

____
Sodium bicarbonate (baking soda)

____
Hydrogen peroxide (often used in the home as a mouth wash or antisieptic for minor cuts

and scratches

Workers


Would you reject a product from a fish or shrimp farm where the following situations existed:

____
Workers are underpaid

____
Workers are illegal immigrants

____
Workers are not given proper safety instructions or equipment

____
Workers are required to work long overtime without compensatory pay

____
Child labor is used

____
Men are paid more than women for the same job

____
Women are denied work in favor of men for no reason

____
Workers housed on the farm are not given adequate living quarters

____
Workers housed on the farm are not given proper food or medical attention

Communities


Would you reject a product from a fish or shrimp farm where:

____
Workers are brought from other places even though there are many local workers

available

____
The farm does not attempt to interact with the local community by informing them of 

activities or future plans and by seeking local input

____
The farm is embroiled in controversy with the local community

____
Where the location and operation of the farm restricts or prevents use of certain public

resources by the local community

Certification program

(1) Who would you trust most to formulate the criteria for a certification program:

____
University scientists

____
Aquaculture producer associations

____
Government agencies

____
An organization or committee formed by the aquaculture industry and consisting only of 

those with a vested interest in aquaculture

____
A private consulting firm

____
An environmental advocacy organization

____
A committee organized by cooperation among all stakeholders

____
Seafood marketing associations

____
Consumer advocacy organizations

(2) Who should manage the certification program:

____
Producer organization

____
A private company with no ties to any of the involved parties and no stated position on 

relevant issues

____
Environmental advocacy group

____
Seafood marketing association

____
Organization set up by all stakeholders

____
Government agency

(3) How much more would you be willing to pay for a certified product:

____
No more

____
2-5%

____
5-10%

____
10-15%

____
More than 15%
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